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ABSTRACT 

 

Clinical education is a core component of all pre-professional health professions 

courses.  This experiential learning allows the student to utilise the skills and 

knowledge developed in the classroom, workshop and simulated learning 

environments, in patient care.  Supervision of patient care is undertaken by qualified 

health professionals with their role being the facilitation of the students’ learning to 

prepare them for clinical practice.  This approach to teaching and learning contrasts 

with academic teaching whereby clinical teaching is embedded in the patient care 

environment rather than a classroom or simulated care environment.  In osteopathy, 

this patient care and clinical education is undertaken in student-led clinics.  Student-

led clinics are broadly defined as an education and clinical environment where the 

student leads patient care under supervision of a qualified health professional.   

 

Clinical teaching and supervision in the student-led context relates to supervision of 

patient care by the student, and the demonstration of patient care skills, knowledge 

and attitudes by the clinical educator.  As part of the quality assurance for this 

education, students are asked to provide feedback about the quality of clinical 

teaching and supervision they receive.  Most often, this feedback is in the form a 

questionnaire.  Questionnaires in the literature have been developed for the hospital 

and tertiary care contexts. However, there is no such questionnaire for the student-led 

clinical environment.  This Thesis by Publication presents the development and 

testing of a questionnaire to allow students to evaluate the quality of clinical teaching 

they receive.  The conceptual framework was adopted for this thesis was Kane’s 

approach to validity – developing a validity argument for the score derived from the 

questionnaire.   To develop evidence for the validity argument, four studies were 

undertaken.   

 

Study one reviewed the clinical teaching evaluation and quality literature and 

developed an initial questionnaire item bank.  An initial bank of 83 items was 

reviewed by stakeholders and refined to 56 items.  The 56 items were then tested with 

osteopathy students.  The resultant exploratory factor analysis identified a 5-factor, 30 
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item measure. Study two utilised item response theory (Rasch analysis) to refine the 

30-item questionnaire and provide additional evidence for the measurement 

properties.  This study resulted in the development of a 12-item measure of clinical 

teaching quality that demonstrated fir to the Rasch measurement model and the 

properties of measurement invariance.  Study three explored the reliability of the 

questionnaire, including the application of generalisability analysis to determine the 

number of questionnaires needed for a single educator to draw reliable inferences 

from the data.  This study identified that eight ratings of a clinical educator by 

individual students would be reliable.  Study four evaluated the relationship between 

student perceptions of clinical teaching and clinical educator self-efficacy and self-

evaluation of their clinical teaching quality.  This final study demonstrated that those 

clinical educators with high self-efficacy were rated lower by students than those 

clinical educators who reported low self-efficacy with respect to clinical teaching. 

 

This research developed a 12-item questionnaire that is feasible, reliable and provides 

evidence for the validity of the score derived from the questionnaire.  The 

questionnaire is designed to be incorporated into a suite of quality assurance 

evaluation tools to ensure that patients receive high-quality care and students receive 

the best possible educational experience to prepare them for their life as a health 

professional.    
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CHAPTER 1 

Introduction 
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“Teaching is a complex, dynamic process subject to myriad contextual factors, 

although it may be no less amenable to valid measurement than other educational 

constructs such as empathy and professionalism” (Conigliaro & Stratton, 2010, p. 

385). 

 

Learning in the clinical context is vital for the education of future health 

professionals.  But how do we ensure that the quality of clinical teaching is suitable 

for this learning environment?  Evaluation of the quality of clinical teaching from the 

perspective of the learner can provide an insight. This thesis seeks to complement the 

quality assurance framework for osteopathy clinical education. The objective is to 

develop a measure that affords learners an opportunity to evaluate the quality of 

clinical teaching.   

 

Measures used to evaluate clinical teaching effectiveness or quality should be suited 

to the specific requirements of the clinical learning environment (Brown et al., 2013; 

Fluit et al., 2014) and treat teaching effectiveness as a latent construct (Spooren et al., 

2013).  Learners also appreciate the role of different measures for the classroom and 

clinical learning environments (Pettit et al., 2015).  With these considerations as 

guiding principles, the thesis describes the development of a questionnaire for the 

student-led clinical learning environment – where the learner leads the care of a 

patient under the supervision of a qualified health professional – which is the 

dominant environment for osteopathy clinical education.   

 

Researcher context 

 

My clinical background in the health professions is as an osteopath.  I am in private 

osteopathy practice and combine this with academic, research and governance roles in 

osteopathy and the broader health professions.  The basis of this thesis was informed 

by my time as an educator, a clinical educator and clinical coordinator for the 

osteopathy program at Victoria University.  The latter role I was able to job share with 

another colleague.  Our ambition was to broadly improve the clinical learning 

environment through the implementation of contemporary clinical (workplace-based) 

assessments and provide the clinical educators with the support and tools needed to 
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enhance the learner experience though improved teaching.  I had identified the latter 

as a significant way in which the learning environment could be improved.  However, 

the only evaluation tool available within the university was the institution-wide 

student evaluation of teaching.  As will be described in the section on ‘The evaluation 

of clinical teaching’ in this chapter, these tools were not designed for use in a clinical 

learning environment, and therefore the data derived from them was of little value.   

 

This thesis evolved from initial thinking about how to evaluate the quality of clinical 

teaching in the osteopathy clinical learning environment to identification of potential 

tools to measure this quality.  In this thesis, I present four studies that describe the 

development, testing and application of a questionnaire that allows learners to 

evaluate the quality of the clinical teaching they receive.  I am now fortunate in my 

role as a lecturer in clinical education within the Department of Medical Education at 

The University of Melbourne to be able to contribute to the professional development 

of clinical educators from a range of health professions on a daily basis, whilst still 

contributing to the development of the osteopathy profession and education of future 

osteopaths.  

  

Thesis structure 

 

The thesis is structured as six chapters with peer-review publications comprising 

chapters 2 through to 5.  Chapter 1 provides a context for the development and testing 

of a questionnaire to evaluate the quality of clinical teaching in osteopathy.   

 

The purpose of chapter 2 is to describe the item selection, content validation and 

refinement of the items for the questionnaire to evaluate the quality of clinical 

teaching in osteopathy student-led clinics.  This chapter comprises the first peer-

review publication of the thesis.  To begin the development of the measure, tools to 

allow learners to evaluate the clinical educator tools were identified in the literature.  

Items were extracted from these measures, and then stakeholder input was sought as 

to the applicability and suitability of items for a student-led clinical learning 

environment.  Exploratory factor analysis was used to refine the measure and identify 

the underlying factor structure.  The outcomes of this work were then described in the 
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context of an argument-based approach to validity (Kane, 1992) – the conceptual 

framework for the thesis.   

 

Chapter 3 builds on the work presented in chapter 2 by testing and refining the 

measure using a modern test theory approach (Rasch analysis).  To inform this 

analysis, data were collected from osteopathy teaching institutions in three countries 

(Australia, New Zealand and the United Kingdom).  The Rasch analysis, along with 

complementary analyses of the unidimensionality and internal structure of the 

questionnaire, refined the measure to 12 items capturing the construct of clinical 

teaching quality in osteopathy student-led clinics.  The peer review publication in 

chapter 3 also describes how the results of the study build into the argument-based 

approach to validity.   

 

Chapter 4 utilises the 12-item questionnaire derived from analyses in chapter 3 to 

explore its reliability (inter- and intra-learner reliability).  The peer review publication 

in chapter 4 particularly focuses on the number of questionnaires to be completed by 

learners to obtain a reliable indication about clinical educator performance.  Analysis 

of the internal structure is also presented to reinforce the results presented in chapter 

3.  The peer review publication in chapter 4 also presents the study results in the 

context of the argument-based approach to validity.   

 

Chapter 5 is the final peer-review publication of the thesis.  This chapter describes a 

study exploring the relationship between learner and clinical educator self-evaluation 

using the 12-item questionnaire described in chapter 3.  The concept of clinical 

educator self-efficacy is also described in this chapter and its relationship to learner 

evaluation of clinical teaching quality is presented.  The study outcomes are also 

described with an emphasis on how they may be able to be used to inform 

professional development of clinical educators.  

 

As the final chapter, chapter 6 brings together the preceding four peer-review 

publications.  Taken together, the four publications set out in chapters 2 to 5 

demonstrate how the questionnaire was developed, provide evidence to argue for the 

validity of the scores derived from the questionnaire, and demonstrate the capacity to 
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effectively measure clinical teaching quality in osteopathy student-led clinical 

learning environments.  How the questionnaire may be utilised within a quality 

assurance framework to evaluate a learners’ clinical education as a part of their 

osteopathy program of study is also described.  To conclude the chapter, suggestions 

for other uses of the questionnaire are provided, along with a discussion of potential 

future research opportunities that will continue to develop the validity argument for 

the interpretation of the scores derived from the questionnaire. 

 

Introduction to the chapter 

 

This chapter provides the context for the development and testing of a questionnaire 

to allow learners to evaluate the quality of clinical teaching in osteopathy.  The 

chapter begins by describing the argument-based approach to validity that underpins 

this thesis.  Validity as a measurement property is then described along with the 

rationale for the ‘interpretation and use’ approach to validity articulated by Kane 

(1992).  An overview of osteopathy as a health profession and how clinical education 

is undertaken in osteopathy pre-professional training programs is subsequently 

described.  Next is a discussion of clinical education in the health professions and of 

who the clinical educator is.  The chapter concludes with an exploration of the student 

evaluation of teaching (SET) literature, and how this literature pertains to learner 

evaluations of clinical teaching.     

 

Theoretical perspective  

 

“Validity is not a property of the test. Rather, it is a property of the proposed 

interpretations and uses of the test scores” (Kane, 2013, p. 3).   

 

The theoretical perspective of this thesis centres on validity – a concept at the core of 

any assessment or evaluation.  The concept and definition of validity has constantly 

evolved.  However, it is classically defined as the tool/assessment measuring what it 

was designed to measure (Borsboom & Markus, 2013; Hathcoat, 2013).  Initial 

conceptions of validity encompassed content, criterion and construct validity.  Later, 

validity evolved to only construct validity with subcategories describing face validity, 
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content validity, predictive validity, and discriminative validity.  These terms have 

provided researchers with discrete types of validity, or potentially a tick-box approach 

to demonstrating validity.  Further, authors routinely claim that their assessment or 

evaluation is ‘valid’.  These discrete approaches to validity suggest there is a finite 

endpoint to achieving validity, when it is likely that changes in context, participants 

and so, will affect this interpretation.  

 

Much of the literature that evaluates an assessment/evaluation tool or approach 

typically examines the reliability and aspects of the validity of the tool, and in some 

cases the efficiency and feasibility of administration.  Study of these elements 

contributes to the defensibility of an assessment/evaluation decision but is not the 

whole picture.  The discussion below highlights key literature with respect to the 

traditional conceptions of validity and then introduces the concept of an argument-

based approach.  This thesis advances the use of the validity argument framework 

proposed by Kane (1992) to address gaps that exist in our understanding of the 

validity of these tools and the scores derived from them, particularly in the evaluation 

of clinical teaching. 

 

Traditional conceptions of validity and sources of validity in clinical teaching 

evaluations 

 

Hewson and Jensen (1990) conclude that “The inventory was shown to have validity, 

and to be reliable with internal consistency correlations” (p. 518).  Historically, 

studies developing assessments (Cook et al., 2014) and clinical teaching measures 

drew similar conclusions whereby traditional conceptions of measurement properties 

were evaluated in the one work.  Authors of clinical teaching evaluations have 

typically described face validity, content validity, concurrent validity, and structural 

validity.  Additionally, authors have often described the internal consistency of the 

clinical teaching evaluation, and reliability in terms of test-retest and inter-rater.  This 

approach to validity and reliability is still encouraged in the development and testing 

of patient-reported outcome measures, and it is advocated that each measurement 

property be investigated in its own study (Consensus-based Standards for the 
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Selection of Health Measurement Instruments, 2010).  However, this conception of 

validity is not as widely utilised in the educational measurement literature.   

 

The concept of validity has evolved in the educational measurement literature. This 

evolution has resulted in a shift in how the concept is described in relation to 

individual evaluations of clinical teaching.  For educational and psychological 

measures, the American Psychological and Education Research Associations have 

followed the work of  Messick (1989) and published standards (‘the Standards’) 

identifying five sources of validity evidence by: (1) Content; (2) Response process; 

(3) Internal structure; (4) Relations to other variables; and, (5) Consequences 

(American Educational Research Association et al., 1999).  It is evident there is 

overlap between some of the aforementioned traditional conceptions, and an evolution 

to include the ‘consequences’ of the measure outcome.  This evolving understanding 

of validity provides a frame and common language by which educational and 

psychological measures could be developed and tested.  Systematic reviews of clinical 

teaching measures by Beckman et al. (2005) and Fluit (2010) both utilised the 

Standards to summarise measures of clinical teaching quality and effectiveness, and 

this framing has also been used to explore validity evidence of student evaluations of 

teaching (Ory & Ryan, 2001).   

  

Argument-based approaches to validity 

 

The underlying principles of contemporary or ‘unified’ approaches to validity is the 

understanding that an assessment or evaluation tool or process, and the score from 

that tool, is not in itself valid, and that testing in different contexts or populations 

necessitates collection of additional evidence. This is particularly important as “values 

and societal norms change” (Hubley & Zumbo, 2011, p. 221) creating the need for 

additional evidence.  In unified validity theory, it is the interpretation of the score 

derived from these tools or processes that is validated.  This interpretation is an 

explicit statement of intended use of the score, and the fairness, equity, and systemic 

effects of score use - termed consequences (Zumbo & Hubley, 2016).   Although the 

role of consequences in validity is not universally agreed (Kane, 2016a), it is accepted 
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that they can be positive and negative, and the process “of measuring or testing 

engenders consequences” (Zumbo & Hubley, 2016, p. 299).  

 

By evaluating the consequences of the score interpretation, researchers begin to 

provide evidence for the interpretation of the score derived from the assessment or 

evaluation tool.  Researchers build an ‘argument’ for the validity of the scores derived 

from an assessment or evaluation tool by combining evidence from multiple sources.  

Where a researcher sources this evidence is guided by the intended use of the derived 

score from the tool.  Frameworks to guide the collection and presentation of this 

evidence can be utilised, as well as guiding the researcher as to the nature and volume 

of evidence to support the argument.  Kane (2016b) states that “the argument-based 

approach allows for a wide range of interpretations and uses, but it requires that the 

claims being made be critically evaluated” (p. 309).  Proponents of argument-based 

approaches to validity also suggest that the collection of evidence is an ongoing 

process – changes in context, population, knowledge and so on, will influence the 

validity argument and necessitate collection of further evidence (Hubley & Zumbo, 

2011; Royal, 2017).  LeBaron Wallace (2011) also contends that argument-based 

approaches are suited to evaluation studies as a single dataset can have multiple uses 

and explore multiple perspectives.   

 

Kane’s approach to the validity argument 

 

Kane (2016a) describes three frameworks to gather evidence for validity: 

interpretation only; consequences-as-indicators; and the interpretation and use 

model.  Collectively these are interpretative arguments that provide “an explicit 

statement of the inferences and assumptions inherent in the proposed interpretations 

and uses” (Colliver et al., 2012, p. 368).  All three frameworks start with the same 

premise described previously – the assessment or evaluation tool itself is not valid, it 

is the interpretation of the score that one argues and provides evidence to support 

validity.  How each of these frameworks is implemented determines the volume and 

type of evidence that could be provided to argue for the validity of the score 

interpretation (Royal, 2017).  Further, “the overall validity argument is only as strong 

as the weakest link in the chain of inference” (Clauser et al., 2012, p. 166) - collecting 
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more evidence for a part of the argument that is already strong does little to advance 

the validity argument.   

 

Although the interpretation only and consequences-as-indicators frameworks are 

briefly described, it is interpretation and use that is the conceptual framework 

underpinning this thesis given argument-based approaches are suitable for this type of 

investigation (LeBaron Wallace, 2011).  

 

Interpretation only validity framework  

The interpretation only framework is the most limited of those frameworks described 

in this chapter but also the simplest to evaluate.  This framework focuses on the 

interpretation of the score derived from an assessment or evaluation tool, and deals 

with consequences as a separate issue (Kane, 2016a).  Kane (2016a) argues this 

separation of interpretation from consequences narrows the scope of the argument that 

can be made for the validity of score interpretation as the reader is not presented with 

any evidence for the score use, or the impact of this use.  Arguably it is difficult to 

separate the interpretation from the score use (Kane, 2013).  For example, in the 

workplace-based assessment context, efforts are directed toward reducing the variance 

attributable to the examiner to improve the fairness for the assessee.  These issues 

suggest there are limited scenarios where an interpretation only framework would be 

suitable.         

 

Consequences-as-indicators validity framework 

 

This second framework explores the consequences (both positive and negative) of the 

assessment or evaluation.  This framework is consistent with that described by 

Messick (1989) (and adopted through the Standards) where there is a stronger 

emphasis on the use of psychometrics to identify positive and negative consequences.  

Consequences can be positive insofar as the score is representative of an intended 

outcome or related to another conceptually similar variable, and negative in that there 

is differential group impact of the score interpretation or unintended consequences for 
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particular aspects of the test population or potentially society (Hubley & Zumbo, 

2011).  The negative consequences, in particular, can be challenging to evaluate and 

are likely to be the element missing in many validity studies.  

 

Messick (1989) further argues that construct under-representation and irrelevant 

sources of score variance are negative consequences.  When present, they highlight 

there may be an issue within the assessment/evaluation program that requires 

additional consideration.  In this framework, only those negative consequences that 

can be attributed to the test/evaluation are considered to count against the validity 

argument (Kane, 2016a).  Construct under-representation and irrelevant sources of 

score variance are readily evaluated during the item development and testing phases 

using quantitative structural equation modelling and item response theory approaches 

(Cook & Beckman, 2006; Handley et al., 2008), along with qualitative approaches 

such as think-aloud protocols (Ercikan et al., 2010; Padilla & Benítez, 2014).  The 

aforementioned quantitative approaches are now more accessible to researchers 

through improvements in technology reducing the computationally intensive nature of 

these statistical techniques.  These improvements ensure that researchers are able to 

address construct issues early in the development phases. 

   

Interpretation and use validity framework 

 

The basis for an argument-based approach is twofold: one is to detail the proposed 

interpretation of the score derived from the assessment or evaluation; and two is to 

describe the scores use through development of a validity argument (Cook et al., 

2015; Kane, 2016a).  In the context of evaluation, LeBaron Wallace (2011) suggests 

that the interpretation could be described as specification and the validity argument as 

evaluation.  Consideration of consequences is built into the validity argument (Knorr 

& Klusmann, 2015), and in contrast to the consequences-as-indicators argument, 

negative consequences, regardless of their source, are considered to count as evidence 

against validity (Kane, 2016a).   

 

Schuwirth and van der Vleuten (2012) and Clauser et al. (2012) posit that Kane’s 

approach provides somewhat directed methodology to develop the validity argument.  
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However, Kane himself states that “I do not want to suggest that all IUAs 

[interpretation and use arguments] have to follow any particular pattern” (Kane, 2013, 

p. 10).  From an evaluation standpoint Kane’s approach provides a degree of 

flexibility above and beyond that described by Messick (1989) and the Standards.  

Further, the interpretation and use framework is applicable to a range of quantitative 

and qualitative tools (Cook et al., 2015) – both common approaches to data collection 

in evaluation studies and programs.  Although the Standards and argument-based 

approaches are both described in health professions education, it appears that the 

latter approach proposed by Kane is finding favour in the assessment context (Clauser 

et al., 2012; Cook et al., 2015; Hatala et al., 2015; Schuwirth & van der Vleuten, 

2012; Vaughan & Moore, 2015).  For the aforementioned reasons, and the flexibility 

provided by Kane’s interpretation and use approach to a validity argument, it is used 

as the conceptual framework for this thesis. 

 

‘Interpretation and use’ as a conceptual framework 

 

Kane (1992, 2016a) contends four inferences can be used to develop the validity 

argument.  The four inferences are: (1) scoring; (2) generalisation; (3) extrapolation; 

and (4) interpretation or implications.  Put simply, the objective is to evaluate “the 

evidence…that progressively transforms an isolated observation into a defensible 

action” (Hatala et al., 2015, p. 1152) or a defensible decision.  The proposed use of 

the score is to be defined before making an inference, and then the interpretation and 

use are evaluated by a validity argument (Kane, 2016a).  It is important to appreciate 

that all four inferences do not need to be addressed or explored with the same 

stringency depending on the proposed use.  For example, where the score use is 

formative, generalisation evidence may be of less importance given the focus is on the 

individual.  The four sections below provide an overview of each of these inferences.   

 

Scoring 

 

The scoring inference is the most commonly presented evidence for assessments and 

educational measures, with the score resulting from some form of measurement 

(Kane, 1992).  For assessments such as multiple-choice tests, scoring rules leave no 
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room for interpretation of the outcome, that is, the item is either answered correctly or 

incorrectly. By contrast, observations such as those in evaluations or workplace-based 

assessments require interpretation by the examiner, or person completing an 

evaluation form.  For these assessments and evaluations, there needs to be sufficient 

opportunity to observe the behaviour/task to make a credible observation and 

judgement (Clauser et al., 2012) and the properties of the assessor/evaluator described 

(Kane, 1992).  Accuracy of the scoring is also an important consideration and can be 

demonstrated through appropriate use of the measurement scale (i.e. each option on 

the Likert-type scale is used by respondents) and ensuring that factors beyond those 

being measured (i.e. gender, age, experience) do not influence the scoring (Clauser et 

al., 2012).  Construction of the items on the assessment or evaluation can also 

influence the scoring inferences.  For example, dichotomous versus Likert-type 

responses or scale anchors will guide the scoring of the item. 

 

Generalisation  

 

The generalisation inference takes the test or evaluation score and makes a broader 

interpretation across the breadth or ‘universe’ of similar observations (Kane, 1992) or 

an “estimate of some more general attribute” (Kane, 2013, p. 10).   Underpinning the 

generalisation inference is the assumption that the items are taken from the “universe 

of possibilities” (Cook et al., 2015, p. 567) to ensure adequate representation of the 

construct to be measured.  Further, test/measurement administrators are rarely 

interested in a single score.  Decisions are often based on multiple scores.  However, 

this requires consideration of issues such as stability of responses, and - across 

assessors/evaluators – the reliability of the test or measure (Kane, 1992).  Clauser et 

al. (2012, p. 171) contend that “generalizability or reliability is central to the validity 

argument regardless of the purpose” and this may be measured through evaluation of 

score stability across administrations and across raters (Birenbaum, 2007).  Kane 

(1992) contends that whilst generalisation evidence is a key element of the validity 

argument, it cannot be the only evidence presented. 

 



 

 13 

Extrapolation 

 

Linking the measurement or observation to the other behaviours or performances 

comprising the construct being measured is the basis of the extrapolation argument 

(Kane, 1992).  This is typically demonstrated through the relationship between the 

score and performance on a conceptually related task (Cook et al., 2015).  In cases 

where it is difficult to explore this relationship, other evidence may be considered but 

it is likely to make a weaker contribution to the validity argument.  Content validity, 

‘expert’ input into the measurement tool etc. is considered to be weak evidence in this 

respect, however evidence of the structure of the tool (i.e. exploratory/confirmatory 

factor analysis), and the relationship of the scores to other related measures (i.e. 

convergent validity, divergent validity and concurrent validity) may provide evidence 

(Clauser et al., 2012).  Consideration also needs to be given to the negative 

consequences that have been articulated previously: construct-irrelevant variance; and 

construct under-representation (Kane, 2013).  These consequences may influence the 

ability to make a plausible link to real-world performance.  

 

Interpretation or implications 

 

Evidence for this aspect of the validity argument is based on the defensibility of the 

decision or interpretation of the score, typically based on some level of theory or at a 

minimum “loose collections of general assumptions” (Kane, 1992, p. 530). Kane 

(2006) argues that it does not necessarily follow that evidence supporting the 

interpretation of the score justifies the use of the score.  That is, the score may be 

justifiable based on its accuracy but may not be able to be implemented due to its 

cost, for example.  This inference also requires consideration of the impact or 

consequences for the use of the score on relevant stakeholders, and additional 

consideration of the unintended consequences from score use.  Cook et al. (2015) 

contend this inference is the most important of the four but may also be the most 

challenging to evaluate.  In order to understand the stakeholder context, the next 

section of the chapter will provide an overview of the profession of osteopathy and 

how osteopaths are educated. 
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Osteopathy as a health profession 

 

“Osteopathic practitioners use their understanding of the relationship between 

structure and function to optimize the body’s self-regulating, self-healing 

capabilities” (World Health Organization, 2010). 

 

Osteopathy is a health profession that focuses on the management of musculoskeletal 

complaints using a variety of manual therapy ‘hands-on’ techniques.  Osteopaths are 

also trained to recognise when osteopathy or manual therapy interventions may not be 

appropriate.  The predominant musculoskeletal complaints managed by osteopaths 

include low back pain, neck pain and shoulder issues (Adams et al., 2018; Burke et 

al., 2013; Fawkes et al., 2013; Morin & Aubin, 2014; Vaughan et al., 2014b) and 

headaches (Cerritelli et al., 2017).  There is also some evidence for the use of 

osteopathy in the management of chronic obstructive pulmonary disease (COPD), 

irritable bowel syndrome and visceral complaints, asthma and peripheral arterial 

disease (Attali et al., 2013; Cicchitti et al., 2015; Florance et al., 2012; Guillaud et al., 

2018; King, 2013), and in the management of pregnancy-related musculoskeletal 

complaints (Frawley et al., 2016).  

 

Osteopaths utilise a range of manual therapy techniques including articulation, 

mobilisation, muscle energy technique, soft tissue massage, high velocity low 

amplitude manipulation, strain-counterstrain, and Osteopathy in the Cranial Field 

(Adams et al., 2018; Burke et al., 2013; Orrock, 2009; Van Dun et al., 2016; 

Wilkinson et al., 2015) in the management of musculoskeletal complaints, although 

practice approaches can vary.  For example, in parts of Europe there is more emphasis 

on the use of techniques directed towards the viscera in patient care (Cerritelli et al., 

2019; Van Dun et al., 2016).  Osteopaths may also use adjunct therapies including dry 

needling, exercise prescription and patient education with respect to diet and nutrition, 

ergonomics, and pain management (Adams et al., 2018). 
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Osteopathy education 

 

Those undertaking their education in the United States undertake a Doctor of 

Osteopathy (DO) program - equivalent to a Doctor of Medicine (MD) program. This 

provides equivalent access to speciality education, in addition to rights to prescribe 

medicines and undertake surgical procedures.  As there is a substantial difference in 

practice between the US and non-US countries, this thesis will focus on the practice 

of the latter. 

 

Osteopathy education in non-United States countries 

 

Osteopaths in non-United States countries undertake their education in either a 

university or private college setting.  Osteopathy is largely an unregulated health 

profession around the world.  Programs of study in countries where the profession is 

unregulated can structure their curriculum in any way they see fit.  However, there is 

some guidance as to the suggested content of a program of study through the World 

Health Organisation’s Benchmarks for Training in Osteopathy (World Health 

Organization, 2010).  It should be noted that programs of study are not required to use 

these Benchmarks to achieve a particular qualification standing, rather they can be 

used to inform curricula design and program duration. 

 

In Australia, New Zealand and the United Kingdom a program of study leads to 

eligibility to apply for registration as an osteopath under government legislation.  

Programs of study in these countries are accredited against a set of standards 

approved by a profession-specific regulatory authority.  In the United Kingdom, the 

General Osteopathic Council (GOsC) is the regulatory authority.  The same role 

undertaken by the Osteopathic Council of New Zealand (OCNZ) under the Health 

Practitioners Competence Assurance Act 2003.  Both the GOsC and OCNZ are 

established by law in their respective countries and have a role in both regulating the 

conduct of those in the profession, in addition to accrediting programs of study 

leading to eligibility to apply for registration as an osteopath. 
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In Australia, the regulatory authority is the Osteopathy Board of Australia which is 

established under the Health Practitioner Regulation National Law (Parliament of 

Queensland, 2009).  The Osteopathy Board of Australia delegates the authority to 

accredit programs of study leading to eligibility to apply for registration as an 

osteopath in Australia to the Australian Osteopathic Accreditation Council (‘the 

Council’).  At the time of writing this thesis, there were three accredited programs of 

study in Australia.  At the time of this thesis, the standards are undergoing revision to 

ensure they are consistent with the revised Capabilities for Osteopathic Practice 

(Osteopathy Board of Australia, 2019).  The latter document describes the standards 

of practice for the Australian profession and have been developed utilising a 

framework consistent with the Canadian Medical Education Directives for Specialists 

(CanMEDS) roles (Frank & Danoff, 2007). 

 

It is also important to highlight that the osteopathy profession has yet to explore its 

signature pedagogy, described by Shulman (2005) as instruction in “critical aspects of 

three fundamental dimensions of professional work – to think, to perform and to act 

with integrity” (p. 52).  Other health professions that have either begun to explore this 

aspect of their educational practice include social work (Earls Larrison & Korr, 2013; 

Wayne et al., 2010), psychology (Goodyear et al., 2006) occupational therapy 

(Schaber et al., 2012), nursing (Long et al., 2012) and physical therapy (Anderson & 

Tunney, 2014).  In the latter profession, the signature pedagogy is thought to be 

clinical education (Anderson & Tunney, 2014) and this may well be the same for 

osteopathy.  

 

Clinical education in osteopathy 

 

Clinical education forms part of the requirements for an osteopathy program of study 

in Australia, New Zealand and the United Kingdom.  The United Kingdom Guidance 

for Osteopathic Pre-registration Training states that a graduate should have 

undertaken “a minimum of 1,000 hours of clinical practice” (General Osteopathic 

Council, 2015, p. 14) with a similar requirement suggested in the Benchmarks for 

Training in Osteopathy. The Benchmarks suggest that a program of study should 

contain 1,000 hours of “practical supervised clinical experience” (World Health 
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Organization, 2010, p. 10) as it forms “an essential component of the training of 

osteopathic practitioners and should take place in an appropriate osteopathic clinical 

environment so that high-quality clinical support and teaching can be provided” 

(World Health Organization, 2010, p. 10).  However, what defines “an appropriate 

osteopathic clinical environment” is open to debate given the limited literature on 

osteopathy clinical education.  The accreditation standards for osteopathy programs of 

study in Australia and New Zealand are silent on the volume of clinical education.  In 

Australia, accreditation of osteopathy courses having moved from an input-based to 

an outcomes-focused framework. This framework allows the education provider to 

supply evidence to support sufficiency of clinical learning.  The use of an outcomes-

focused framework for accreditation is consistent with many other regulated health 

professions in Australasia.      

 

As previously highlighted, minimal literature exists on clinical education in 

osteopathy.  Where literature does exist, its focus is on programs of study in the 

United States.  Programs of study in United States involve students in general or 

family practice, and hospital in-patient and out-patient environments.  In contrast, 

clinical education in non-United States programs of study commonly takes place in 

student-led, on-campus clinic environments (Quality Assurance Agency for Higher 

Education, 2015; Vaughan et al., 2014a).  Community placements (Quality Assurance 

Agency for Higher Education, 2015) and those in private practice (Moore & Field, 

2017) may also form part of the clinical education program.  The discussion of 

clinical education in osteopathy programs in this thesis is largely an anecdotal 

description, based on the experiences of the author, and informed by a commentary 

from Vaughan et al. (2014a).  The discussion presented here is also limited to the 

Australian, New Zealand and United Kingdom context given these are the major 

jurisdictions with regulation underpinning clinical practice and education standards in 

the profession.      

 

In osteopathy courses, students participate in clinical education predominantly in the 

mid to later years of a program following a period of classroom study.  Over the last 

30 years, clinical education in osteopathy has been undertaken in the university-based, 

student-led clinical environment due to a lack of access to private practice placements 
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and placements in the public health system.  Broadly, this student-led environment 

allows senior learners to consult with a member of the general public under the 

supervision of qualified, registered osteopaths.  In this environment, these senior 

learners have responsibility for patient care across the clinical history taking, patient 

assessment, clinical reasoning and management.  These learners are also involved in 

some of the administrative functions of the clinic including making patient 

appointments and invoicing (Vaughan et al., 2014a).  The goal of this education is to 

ensure that graduates are ready to competently practice in the profession given there is 

no requirement to undertake graduate-year training.  In this learning environment, 

learners are expected to be exposed to a range of clinical presentations and age 

groups, reflecting the populations they are likely to see in practice (Vaughan et al., 

2020a). 

 

Consistent with other areas of osteopathy education, we know little about those 

osteopaths who choose to participate in clinical education beyond work by Vaughan 

et al. (2020b).  Work in other health professions suggest availability and clinical 

experience play a role in recruitment to a clinical education role (Altmann, 2006; 

Rodger et al., 2008).  The latter finding was supported by work from the Australian 

osteopathy practice-based research network (Vaughan et al., 2020b).  These authors 

identified that Australian osteopathy clinical educators were more likely to be older 

and have a greater number of years of clinical experience than their non-clinical 

education peers.  Vaughan et al. (2014a) describe the minimum duration of clinical 

experience to be three years before being able to take on a clinical educator role 

although it is not known if this is consistent across education programs in the United 

Kingdom, New Zealand or Australia.  Approximately 15% of Australian osteopaths 

participate in clinical supervision (Vaughan et al., 2020b) but how osteopaths come to 

this educator role is not known.  Numerous authors suggest health professionals 

choose to become clinical educators as a strategy to improve work satisfaction, a 

desire to interact with learners, improve their own clinical skills and ‘give back’ 

(Bennett, 2003; Bing‐You & Harvey, 1991; Currens & Bithell, 2000; Krueger et al., 

2009; Sevenhuysen & Haines, 2011).  Further, how osteopathy clinical educators 

develop professionally in their role is also unknown.  The preceding discussion 
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highlights significant gaps in our knowledge about the osteopathy clinical educator 

and this thesis seeks to begin addressing some of these aspects of practice.  

 

Clinical educator to learner ratios for osteopathy clinical education are not prescribed 

in the Australian accreditation standards.  However, they are typically in the range of 

1:5 to 1:10 (Vaughan et al., 2014a). This is significantly different to many allied 

health professions where the range is often 1:1 to 1:3 (McAllister & Nagarajan, 2015).  

The influence of these ratios on the clinical education experience is not known but is 

historically consistent in the osteopathy profession.  Arguably, these ratios are likely 

to limit the time an educator can spend with an individual learner both during patient 

care and in other clinical learning opportunities. 

 

The typical arrangement with respect to patient care in osteopathy clinical education 

is what igueir ‐ ilho et al  (201  refer to as “minimum faculty member 

supervision” (p. 366) .  In the osteopathy clinical learning environment, the learner 

will initially undertake the clinical history with the patient without supervision 

(Regan-Smith et al., 2002).  The learner is then expected to present this information to 

the clinical educator in another area in the clinic where the differential diagnoses, 

assessment and management plan are discussed.  This approach is analogous to the 

traditional ambulatory care clinical learning environment (Beach et al., 1991) and is 

repeated for each learner the educator is working with.  Following the discussion, the 

learner returns to the consultation to undertake the patient assessment and treatment.  

The clinical educator will then come into the consultation room and observe aspects 

of the assessment and treatment taking place.  They may also provide advice to the 

learner as to how to proceed, or potentially demonstrate aspects of patient care.  It is 

important to note that the educator will not be present in the room for the entirety of 

the consultation.  Following the consultation, the clinical educator will debrief with 

the learner and review and sign-off on the clinical notes for the consultation.   
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Clinical education  

 

“The practice of clinical education is a complicated task, undertaken within complex 

and dynamic environments characterised by sometimes competing demands”  (Abey 

et al., 2013, p. 226). 

 

Clinical learning 

 

Clinical education forms a substantial portion of a program of study leading to a 

health professions qualification and can be defined as:  

  

“the clinical placement providing opportunities to blend [conceptual and procedural 

pre-occupational] kinds of knowledge, and transfer them in ways that enhance the 

development of competent practitioners” (Newton et al., 2009, p. 315). 

 

The conceptual and procedural knowledge referred to by Newton et al. (2009) is 

typically taught and assessed in the classroom, and potentially simulation laboratories, 

prior to a learner entering the clinical education phase of their training.  During their 

clinical education, learners will typically begin at the periphery of a professions’ 

practice and observe practitioners in their patient care role (Eberle et al., 2014; Lave 

& Wenger, 1991).  As they proceed towards graduation, learners are progressively 

engaged in more of the patient care role. Towards the end of training, it is expected 

learners have had multiple opportunities to participate in direct patient care. It is 

through these opportunities that students have engaged in clinical decision making 

and practices that they would be expected to undertake as professionals in the 

discipline.   

 

Student-led clinical learning environment 

 

The settings where learners participate in clinical education are variable across the 

professions but typically include general or family practice, tertiary or teaching 

hospital in-patient and out-patient environments, and less often, community-based or 

primary-care practices.  The substantive literature in clinical education has focused on 
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how learning occurs in these environments.  However, with limitations in the volume 

of workplace learning sites and associated costs (Allan et al., 2011; Moore et al., 

2018), an appreciation of the need for a breadth of placement environments, and in 

some cases profession-specific health system factors (i.e. not having practice rights in 

tertiary care settings), has seen the development of student-run clinics (Schutte et al., 

2015), student-led clinics, and university clinics (Allan et al., 2011; Moore et al., 

2018).  

 

Schutte et al. (2015) posit that student-led clinical environments may “provide the 

most realistic setting for context-based learning and legitimate early clinical 

experiences with responsibility for patient care” (p. 249).  The common feature is the 

student leading the consultation with a patient under supervision of a qualified 

professional (Schutte et al., 2015).  Student-run clinics have been predominantly 

described in United States and Canadian health professions education as a clinical 

learning environment (Haggarty & Dalcin, 2014; Schutte et al., 2015; Smith et al., 

2014). In these countries, student-run clinics are a strategy by which care can be 

provided to underserviced communities where services are often provided at no 

charge (Smith et al., 2014).  At a health system level, these clinics may also reduce 

the burden on emergency and primary care environments (Gertz et al., 2011), 

although this has not been definitively established (Haines et al., 2014).  The benefits 

of student-led clinics include exposure to systems-based care/practice (Colbert et al., 

2010; Meah et al., 2009; Sheu et al., 2013), contextual inter-professional care (Fiddes 

et al., 2013; Holmqvist et al., 2012; Kent et al., 2016; Moskowitz et al., 2006; Seif et 

al., 2014), development of clinical reasoning (Seif et al., 2014), clinical leadership 

(Black et al., 2013), and fostering humanistic attitudes towards patients (Black et al., 

2013; Modi et al., 2017). 

 

Vaughan et al. (2014a) provided the first description of the osteopathy clinical 

learning environment. These authors’ description is consistent with that of a 

university clinic (Allan et al., 2011).  There is little in the literature that explores the 

university clinic beyond work by Allan et al. (2011) and Moore et al. (2018) although 

the emergence of a special interest group through the Australian and New Zealand 

Association of Health Professional Educators (2017) suggests an appreciation of the 
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role these clinics play in educating future health professionals.  It is also important to 

note that this research is specific to the Australian context.  

 

Allan et al. (2011) explored the role of context in the establishment and ongoing 

operation of university clinics.  These authors identified that most clinics were 

established with student learning as the primary focus, were often uni-professional 

(although some institutions had multiple clinics on-site), and had challenges with 

recruiting the required volume and breadth of patients.  Moore et al. (2018) identified 

additional challenges for university clinics including cost and financial sustainability, 

competition with local healthcare providers, student timetabling (e.g. semester/exam 

breaks, other education demands) and educator demands (e.g. availability, training).   

 

The aforementioned studies also identify the benefits of establishing a university 

clinic as a learning environment.  These benefits include facilitation of clinical 

learning opportunities for early year learners, exposure to the running of healthcare 

practices, interprofessional learning, and contributing to healthcare delivery (Moore et 

al., 2018).  With respect to clinical educators, benefits of these university clinics 

include the opportunity for institutions to recruit high-quality clinicians and educators, 

develop early-year clinicians as educators, and allow academics in the discipline an 

opportunity to maintain currency of their skills and knowledge (Moore et al., 2018). 

 

The clinical teacher 

 

“Excellence in clinical teaching is at the top of the pyramid of complexity and 

expertise” (Irby, 2014, p. 777).  

 

Cooke et al. (2010) and Vanek et al. (1996) advocate clinical teaching as one of 

medicine’s signature pedagogies, and clinical teaching is typically described in terms 

of the characteristics of good clinical teachers (Conigliaro & Stratton, 2010).  

However, a significant challenge in describing clinical supervision/teaching is the 

lack of an agreed definition.  How supervision is defined is often related to historical, 

professional, cultural and contextual factors (Martin et al., 2014).  By way of 

example, two definitions of clinical supervision are provided here: 
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“The provision of guidance and feedback on matters of personal, professional and 

educational development in the context of a trainee’s experience of providing safe and 

appropriate patient care” (Kilminster et al., 2007, p. 3).    

 

“A formal process of professional support and learning which enables individual 

practitioners to develop knowledge and competence, and is acknowledged to be a life-

long process” (Martin et al., 2014, p. 1).  

 

Effective clinical teaching balances patient safety with learning (Chen et al., 2015), 

has been demonstrated to influence learner assessment outcomes (Blue et al., 1999; 

Grant et al., 2003; Stern et al., 2000), and may also positively impact patient 

outcomes (Farnan et al., 2012; Prideaux et al., 2000; Snowdon et al., 2017).  

Numerous authors have summarised the characteristics of effective or excellent 

clinical educators (Irby, 1995; Sutkin et al., 2008; Ullian et al., 1994) and articulated 

the teaching and learning strategies these educators may employ (Heidenreich et al., 

2000).  Health profession educators also appear to separate the teaching and clinical 

supervision roles (Moore et al., 2018), although confidence in one of these roles may 

not necessarily translate to the other.   

   

The two aforementioned aspects of clinical teaching (personal and professional 

characteristics of effective clinical teachers and effective clinical teaching strategies) 

map to the interpersonal and clinical teaching domains of clinical education 

described by Beckman et al. (2004a). These authors’ review of clinical teaching 

effectiveness measures argued that “future studies should consider developing 

assessment tools comprised solely of interpersonal and clinical teaching domains” (p. 

976) and that these domains “may adequately assess the proficiency of clinical 

teachers” (p. 975).  A brief overview of the most commonly identified characteristics 

is described in the next section, drawing on the aforementioned works and other 

literature from across the medical and allied health professions.  These characteristics 

are those identified by learners and clinical educators. In describing these 

characteristics, consideration should be given to the fact that interpersonal 
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characteristics are likely inherent to the individual clinical educator, and that clinical 

teaching capability can be developed (Branch et al., 1997; Koh, 2008). 

    

Interpersonal domain 

 

The interpersonal domain captures those personal characteristics of clinical educators 

that appear to be associated with their effectiveness in this role.  The most commonly 

described interpersonal characteristic irrespective of the profession is role-modelling 

(Al Kadri et al., 2011; Arah et al., 2012; Benbassat, 2014; Blue et al., 1999; 

Boerebach et al., 2012b; Branch et al., 1997; Buchel & Edwards, 2005; Cross, 1995; 

Gerzina et al., 2005; Huff et al., 2014; Jochemsen-van der Leeuw et al., 2013; 

Kilminster et al., 2007; Kumar & Greenhill, 2016; Lee et al., 2002; Okoronkwo et al., 

2013; Pinard et al., 201; Wright et al., 1998).   Others have segmented role modelling 

further into: 

• clinical, teaching and personal domains (Cruess et al., 2008);  

• patient care, teaching and personal qualities (Jochemsen-van der Leeuw et al., 

2013); and,  

• professional, personal and educational domains (Matthews, 2000).   

 

These ‘categories’ suggest significant overlap of role-modelling with the interpersonal 

aspect of what is considered to be effective clinical teaching (Wright et al., 1998).  

Other characteristics that are consistently identified in the literature with respect to the 

interpersonal domain are listed in Table 1. 
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Table 1. Characteristics of effective clinical educators in the interpersonal domain. 

 

Characteristic Reference 

Respect for the learner, 

patient and colleagues 

Alweshahi et al. (2007); Boerebach et al. (2012b); Branch 

et al. (1997); Cole and Wessel (2008); Cuesta-Briand et 

al. (2014); Goldie et al. (2015); Irby and Bowen (2004); 

Kilminster et al. (2007); Rutz et al. (2019) 

 

Enthusiasm Beckman et al. (2003); Bennett (2003); Buchel and 

Edwards (2005); Cole and Wessel (2008); Goldie et al. 

(2015); Huff et al. (2014); Kilminster et al. (2007); 

Schönwetter et al. (2006); Schultz et al. (2004) 

 

Rapport Cottrell et al. (2002); Kisiel et al. (2010); Ramani and 

Leinster (2008); Schönwetter et al. (2006) 

 

Encouraging Masunaga and Hitchcock (2010) 

 

Approachable Alweshahi et al. (2007); Beckman and Lee (2009); 

Bennett (2003); Fernandez (1998); Goldie et al. (2015); 

Huff et al. (2014) 

 

Adaptable and flexible Al Kadri et al. (2011); Irby (2014); Okoronkwo et al. 

(2013) 

 

Interest in teaching Jahan et al. (2008); Ramani and Leinster (2008); Schultz 

et al. (2004) 

 

Extraverted personality 

type 

Scheepers et al. (2014) 
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The aforementioned description and volume of literature describing additional 

characteristics (Table 1) support the contention of Beckman et al. (2004a) that the 

interpersonal domain is a key element of clinical teaching.  

 

Clinical teaching domain 

 

The clinical teaching domain refers to the teaching and learning strategies that are 

associated with good or effective clinical educators.  Cuesta-Briand et al. (2014) 

identified that learners perceive a ‘good doctor’ [medical practitioner] to also be a 

‘good teacher’.  Consistent with this description is the predominant theme through the 

literature of the clinical knowledge and skills of the educator (Al Kadri et al., 2011; 

Branch et al., 1997; Buchel & Edwards, 2005; Fernandez, 1998; Henzi et al., 2006; 

Jahan et al., 2008; Kelly, 2007; Kilminster et al., 2007; Lauber et al., 2003; 

Okoronkwo et al., 2013; Ramani & Leinster, 2008; Singh et al., 2013).  Additional 

clinical educator characteristics associated with the clinical teaching domain 

identified in the literature are described in Table 2. 

 

Table 2. Characteristics of effective clinical educators in the clinical teaching domain. 

 

Characteristic Reference 

Demonstration of clinical 

skills 

Bing‐You an  Harvey (1991); Cole and Wessel (2008); 

Cottrell et al. (2002); Curtis et al. (1998); Gerzina et al. 

(2005); Kernan et al. (2008); Lauber et al. (2003) 

 

Assessing the learner Al-Kadri et al. (2013); Edgar and Connaughton (2014); 

Gerzina et al. (2005); Hays (2008) 

 

Facilitator of learning Bennett (2003 ; Bing‐You an  Harvey (1991 ; er ina et al  

(2005); Healey (2008) 

 

Establish a positive 

learning environment 

Blue et al. (1999); Irby and Bowen (2004); Kernan et al. 

(2008); Kilminster and Jolly (2001) 
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Organisation and planning Burns et al. (2006); Irby (2014); Ramani and Leinster (2008); 

Schönwetter et al. (2006) 

 

Scaffolding learning 

 

Chen et al. (2015) 

Resource developer 

 

Alweshahi et al. (2007) 

Feedback provider Alweshahi et al. (2007); Boerebach et al. (2012b); Buchel and 

Edwards (2005); Cole and Wessel (2008); Healey (2008); 

Kelly (2007); Kernan et al. (2008); Kilminster et al. (2007); 

Schultz et al. (2004); Torre et al. (2003) 

 

Availability and time spent 

with learners 

Buchel and Edwards (2005); Huff et al. (2014); Kelly (2007); 

Kumar and Greenhill (2016); Ramani and Leinster (2008); 

Robinson (2015); Schultz et al. (2004); Wright et al. (1998) 

 

Links educational 

outcomes to patient care 

activities 

 

Al-Kadri et al. (2013); Chen et al. (2016) 

Undertaken formal clinical 

education studies 

Arah et al. (2012) 

 

Two additional characteristics associated with effective clinical teaching in the 

literature appear to be related to employment status. Having a full time clinical 

academic appointment (Allison-Jones & Hirt, 2004) or formal clinical education 

component in their professional role (Kumar & Greenhill, 2016) have both been 

associated with effective clinical teaching.  These outcomes suggest that employment 

status may influence how learners perceive a clinician as an educator. 
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The evaluation of teaching 

 

“We believe that the most productive evaluation processes for enhancing teaching 

quality are those which have the intention of developing the teacher professionally” 

(Nygaard & Belluigi, 2011, p. 663). 

 

Evaluation in the educational context is designed to explore the impact of an 

intervention, strategy or process on student learning (Nygaard & Belluigi, 2011) or as 

Cox and Swanson (2002, p. 251) described “evaluation is the determination of 

worth”.  Data derived from such evaluations help to inform changes to improve 

student learning at the formative end through to summative decisions about curricula 

and program structure (Bassett et al., 2017; Nygaard & Belluigi, 2011).  There are 

multiple sources of evaluation data including that from learners, faculty, 

administrators and other institutional stakeholders – each bringing their own 

perspective to the evaluation (Jahangiri et al., 2008; Nygaard & Belluigi, 2011).   

 

Student evaluations of teaching (SETs)  

 

In the higher education context, student evaluations of teaching (SET), learning 

design and institutional experience are ubiquitous (Blair & Valdez Noel, 2014; Bush 

et al., 2018; Linse, 2017; Peterson et al., 2019; Richardson, 2005).  Learners are 

routinely asked to express their opinion of the teaching and learning experience for 

both formative and summative purposes (Bassett et al., 2017).  Blair and Valdez Noel 

(2014, p. 881) summarise that SETs capture “student perceptions of quality, ability 

and clarity.”   

 

For educators, learner evaluations can act as a feedback mechanism to guide changes 

to curricula and teaching (Darwin, 2017; Emerson & Records, 2007; Golding & 

Adam, 2016; Kember et al., 2002; McAuley et al., 2017; Richardson, 2005; Spooren 

et al., 2013) and be used as part-evidence in promotion or tenure applications 

(Appling et al., 2001; Linse, 2017).  For regulators and accreditors, evaluations are 

required to be completed as part of quality assurance processes (Kember et al., 2002).  

For administrators, evaluations from learners are efficient (Uttl et al., 2017), provide 
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evidence to assist with tenure and promotion decisions (Fraile & Bosch-Morell, 2015; 

Kember et al., 2002; Linse, 2017; McAuley et al., 2017; Oermann et al., 2018), merit-

based pay, guide professional development, and inform changes at subject, curriculum 

and institutional level (Darwin, 2017; McAuley et al., 2017).  Darwin (2017) also 

suggests that evaluations may have a more normative function – comparing the 

performance of academics.  However, these administrative outcomes have led to a call 

for SETs to not be used as a summative decision making tool (Hornstein, 2017).   

 

The educator perspective of student evaluations of teaching 

 

Evaluations of an individual teacher provided by learners are no longer considered to 

be controversial (Arah et al., 2011), particularly for personal use (i.e. improving or 

changing individual teaching practices) (Uttl et al., 2017). Academics report the 

student voice is an important one to hear with respect to their teaching practice (Blair 

& Valdez Noel, 2014; Darwin, 2017; Golding & Adam, 2016).  However, it is widely 

reported that educators have a tendency to discount or ignore the results of SETs 

where they perceive the evaluation to:   

• be a personality or popularity outcome (Linse, 2017); 

• be influenced by biases such as educator gender (particularly female educators), 

class size, nationality etc. (Bassett et al., 2017; Boring, 2017; Fan et al., 2019; 

MacNell et al., 2015; Spooren & Christiaens, 2017; Uttl et al., 2017; Zabaleta, 

2007);  

• be an unreliable measure of teaching quality or performance (Spooren & 

Christiaens, 2017);  

• not be required to change teaching practice (i.e. lack of incentive) (Kember et al., 

2002);  

• not take into account all aspects of their teaching (Emery et al., 2003);  

• be negatively affected by the subject content being studied rather than the teaching 

itself (Looi & Anderson, 2018);  

• take into account system factors beyond the control of the individual educator 

(Emery et al., 2003); 

• have low response rates (Linse, 2017);  

• be derived from anonymous responses (Spooren & Christiaens, 2017);  
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• be a result of acquiescence bias (Valencia, 2020);  

• be completed by students who are not equipped or ‘expert’ enough to evaluate 

content accuracy, contemporaneity or ‘effective’ teaching (Spooren & Christiaens, 

2017); and/or,  

• have a variable or biased relationship to other measures of teaching and student 

learning (Bassett et al., 2017; Linse, 2017; Uttl et al., 2017).  

 

Moreover, some say teaching quality evaluation scores are thought to be “the extent to 

which student expectations are met” (Spooren et al., 2013, p. 599) associated with the 

‘student as consumer’ perspective (Tran & Do, 2020) and not related to teaching 

effectiveness (i.e. student outcomes) (Boring et al., 2016; Uttl et al., 2017).  

 

Multiple tensions have also been identified with widespread, institutional level use of 

SETs.   On the one hand, the use of SETs is rationalised by institutions as a 

mechanism to foster high quality learning outcomes, encourage innovations in 

teaching practice, and also improve teaching practice.  Conversely, SETs are also 

used in the marketing of courses, as an accountability measure for various 

stakeholders, and for employment and tenure decisions (Boring, 2017; Darwin, 2017).  

How these tensions affect the individual educator appears to vary based on their 

individual context (i.e. tenure, teaching experience) (Darwin, 2017) with tenured 

academics potentially placing little weight on SETs over other measures of their 

performance (i.e. research output).  The use of SETs may also encourage educators to 

chase high SET scores, i.e., by using entertainment rather than sound pedagogical 

approaches to achieve these (Adams & Umbach, 2012) and competing with other 

academics in the same department or teaching area (Emery et al., 2003).  Further, 

non-tenured academics tend to be more wary of the evaluation knowing that poor 

evaluations may result in them not being employed in subsequent teaching periods or 

may affect their ability to apply for a tenured position in the future (Darwin, 2017).   

An additional tension identified by part-time academics with workplace commitments 

(e.g. health professionals) was a need to maintain a balance between student 

experience and ensuring profession standards were met (Darwin, 2017).  The 

emerging consensus in the literature is that SETs should not be used for summative 

decisions, that is, promotion, tenure or merit-based pay (e.g. Hornstein, 2017; 
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Spooren et al., 2013).  Where such decisions are desired, institutions should ensure 

additional data are sought to develop a more holistic view of educator performance, 

potentially through development of a teaching portfolio (Hornstein, 2017) or peer 

review teaching (Dawson & Hocker, 2019).     

 

When administering SETs, consideration should also be given to learner attitudes 

towards the evaluation.  To facilitate completion of SETs, learners need to have a 

motivation for completing the SET, that is, the feedback is going to be acted upon and 

improve teaching practices (Bassett et al., 2017; Blair & Valdez Noel, 2014; Chen & 

Hoshower, 2003; McAuley et al., 2017).  Supporting this notion of ensuring learners 

are aware of the use of the SET results, McClain et al. (2018) identified learners will 

complete evaluations less honestly where results are used for summative purposes or 

they believe there is no purpose to the evaluation.  Orienting the learner to the purpose 

of the SET is also thought to increase reliability (McClain et al., 2018) and 

highlighting potential biases to learners when completing the evaluation can reduce 

their subsequent influence on SET outcomes (Peterson et al., 2019).  Multiple authors 

also describe that consideration should be directed towards data collection times to 

ensure learners are not being ‘over-evaluated’ (Bush et al., 2018; McAuley et al., 

2017; Spooren & Christiaens, 2017; Spooren et al., 2007), resulting in learners not 

responding accurately or appropriately (Dunegan & Hrivnak, 2003; Uijtdehaage & 

O'Neal, 2015).  Further, those learners who value the SET are likely to provide higher 

SET scores (Spooren & Christiaens, 2017; Worthington, 2002).  Higher SET scores 

also appear to be associated with student personality traits - higher levels of 

agreeableness and lower levels of neuroticism (McCann & Gardner, 2014; Patrick, 

2011). 

 

Developing student evaluations of teaching 

 

In the development of the items comprising SETs, relevant stakeholders including 

academics and learners should be involved as they may have differing conceptions of 

teaching effectiveness or quality (Spooren et al., 2013). Structurally, SETs typically 

comprise a range of items and a scale on which the learner is asked to respond to the 

item.  However, there is no agreement as to whether SETs should be uni- or multi-
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dimensional due to a lack of conceptual frameworks and no clear definition of 

‘effective teaching’ (Spooren et al., 2013).  Effective SETs comprise no more than 20 

items (Bush et al., 2018) with Likert-type scales being the most common method of 

responding to the item (Bush et al., 2018; Spooren et al., 2007).  Five point Likert-

type scales appear to be the most accurate, particularly when compared to larger 

numbers of scale points (Spooren et al., 2007).  Using positively worded items only 

and having the items reviewed to identify poor item wording; items that are difficult 

to comprehend; and, irrelevant items, is also advocated as these issues may encourage 

acquiescence (Spooren et al., 2007).  It is also suggested that a global rating item be 

included to capture the learner’s overall impression of the teaching (Spooren et al., 

2013) and this score may assist in detecting a ‘halo’ effect (McClain et al., 2018).  

Both closed and open ended items are advocated on SETs (Spooren et al., 2007) to 

further capture learner impressions.  With respect to delivery method (i.e. paper 

versus online), the literature is ambivalent (Spooren et al., 2007), and response rates 

can be improved by allowing learners time to complete SETs in class time (Young et 

al., 2019).   

         

The evaluation of clinical teaching 

 

“We suspect that evaluations of clinical teachers with whom students usually 

establish personal, one-to-one relationships do not suffer from the same pitfalls as 

SETs in large multi-instructor courses” (Uijtdehaage & O'Neal, 2015, p. 932).  

 

Like other learning environments in higher education, evaluations of clinical teaching 

completed by learners are frequently utilised by institutions, program leaders and 

faculty administrators (Beckman et al., 2004b; Snell et al., 2000).  Broadly speaking, 

clinical educators display positive attitudes towards evaluations as a way of 

improving their teaching (Ber  et al , 200 ; e  et al , 1992; Yuan et al , 201  and 

view learners as a credible source of feedback on their performance suggesting an 

acceptance of these measures as part of their teaching practice (Dudek et al., 2016; 

McOwen et al., 2007).  There is also evidence that learner ratings appear to be 

somewhat consistent with educator self-ratings (Allison-Jones & Hirt, 2004).   
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There are a range of questionnaires published in the literature to evaluate the quality 

of clinical teaching.  One of the first questionnaires to evaluate quality of teaching in 

the clinical environment was published by Reichsman et al. (1964).  Numerous health 

profession educators have since developed questionnaires to evaluate quality in their 

own teaching environment with only a small number being used across multiple 

contexts.  Beckman et al. (2005), Beckman et al. (2004a) and Fluit (2010) have 

undertaken systematic reviews of clinical teaching quality questionnaires to identify 

evidence for their validity, reliability and other outcomes.  Subsequent studies have 

also been undertaken to explore the quality of clinical teaching across a range of 

professions and specialties.  The volume of questionnaires, and varying evidence for 

their measurement properties, presents a challenge for educators and administrators to 

decide on which questionnaire to use or whether to develop a measure for their own 

context.  

 

Challenges in the evaluation of clinical teaching 

 

Numerous challenges have been identified in the evaluation of clinical teaching with 

the most significant being that there is no consistent or accepted definition of clinical 

teaching effectiveness (Berk, 2013).  Without this definition, measurement of the 

construct could be challenging.  However, effective teaching may be the consistent 

display of the interpersonal and clinical teaching characteristics described previously 

in this chapter.   

 

An additional measurement challenge for clinical teaching evaluations is posed where 

studies have not achieved sufficient power to demonstrate change in teaching 

effectiveness (Baker, 2010), and the presence of a ceiling effect (Baker, 2010; 

Copeland & Hewson, 2000; Fluit et al., 2013).  The latter may limit the ability to 

identify any further improvement in performance.  Steiner et al. (2003) also highlight 

that minimum clinically [educationally] important difference values have not been 

described for clinical teaching effectiveness measures, and this appears to persist 

today.  Such a value would be a valuable addition to interpretation as it could indicate 

when meaningful changes in teaching and supervision practice have occurred. 
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In clinical education, learners may not be willing to complete lengthy measures 

(Bierer & Hull, 2007; Schiekirka et al., 2012) and appear to see it as a time 

consuming task (Myers et al., 2012; Zibrowski et al., 2016).  There is a risk with both 

of these factors, along with evaluation ‘fatigue’ that learners may complete the 

measure ‘mindlessly’ thereby limiting the utility of the data (Uijtdehaage & O'Neal, 

2015).  Learners often receive little instruction on how to complete the measures and 

what the ratings represent (Pettit et al., 2015).  In some cases, learners may be 

reluctant to complete the measure as they are unsure as to the outcome of the response 

they provide (Myers et al., 2012; Pettit et al., 2015) or only complete the evaluation if 

they feel that the program or institution values their response (Zibrowski et al., 2016).  

Myers et al. (2012) also highlight that learners may only engage with the measure 

where they wish to evaluate educators at the extremes (i.e. very high and very low 

performers). 

 

The literature describes variable opinions with respect to anonymity of clinical 

teaching evaluations (Daberkow et al., 2005; Dudek et al., 2016).  With small 

numbers of learners completing clinical teaching evaluations on a single educator, 

there may still be a feeling of lack of anonymity on the part of the learner (Albanese, 

1999; Myers et al., 2012) and the learners may moderate the feedback they provide to 

ensure they are not negatively impacted (Dudek et al., 2016).  That said, Afonso et al. 

(2005) suggest anonymity can increase the reliability of the evaluations.  

 

Like anonymity, the influence of demographic variables on clinical teaching 

effectiveness measures appears to be equivocal in the literature. More senior learners 

may be more accurate judges (Baker, 2010; Fluit et al., 2014) and learners at different 

training levels may rate the same educators differently (Mazor et al., 2002; Torre et 

al., 2003).  Gender interactions are consistently highlighted as influencing clinical 

teaching evaluations.  Literature suggests that female teachers are more likely to 

receive lower ratings compared to their male counterparts across a variety of 

disciplines (Leone-Perkins et al., 1999; Morgan et al., 2016; Steiner et al., 2003), 

particularly those with low female representation (Fassiotto et al., 2018).  However, 

this is not a consistent finding (Fluit et al., 2014; McOwen et al., 2007).  Clinical 

experience may also influence teaching evaluations.  For example, more senior 
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educators may be rated lower in some professions (e.g. surgery) (Callcut et al., 2004) 

potentially due to a lack of social congruence ( teiner et al , 2003; Ye  & Yong, 

2014).  To summarise, although the literature suggests a number of challenges with 

the use of evaluations of clinical teaching, many are not insurmountable. 

 

Opportunities in the evaluation of clinical teaching 

 

There are numerous opportunities within the evaluation of clinical teaching space that 

deserve consideration.  A significant consideration for the institution is the cost-

effective nature of learners providing evaluations of their clinical educators (Beckman 

et al., 2004b), particularly in comparison to peer-review (Coverdale et al., 2010).  

Ease of administration in the busy clinical environment is also an advantage of this 

strategy where learners are able to provide ratings of teaching quality for multiple 

educators in a short time-frame (Coverdale et al., 2010).   

 

All of the questionnaires identified in systematic reviews by Beckman et al. (2005) 

and Fluit (2010) are quantitative in nature, contributing to ease of administration and 

efficiency in data collection.  To provide additional data and opportunities for the 

learner to provide feedback, questionnaires often provide a section for the learner to 

provide qualitative comments on educator performance.  Van der Leeuw et al. (2013a) 

have identified that quantitative outcomes appear to be consistent with qualitative 

comments (i.e. high performing educators receive qualitative comments reflecting this 

performance, and vice-versa), and the opportunity to provide qualitative comments is 

often taken up by learners.  Multiple authors have also demonstrated that improved 

clinical teaching can result from evaluations, particularly where quantitative outcomes 

are combined with qualitative comments (Baker, 2010; Fluit et al., 2013; Jahangiri et 

al., 2008) and where the data are used to inform faculty development (Bardella et al., 

2005).  Dudek et al. (2016) also suggest that learners may use these evaluations to 

develop their ability to provide and receive feedback in the future.  The 

aforementioned works suggest learner participation in clinical teaching evaluations is 

valuable for both the educator and learner alike.  
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Importantly, even high performing clinical educators can improve their teaching 

effectiveness scores (Van der Leeuw et al., 2016), suggesting a benefit in continued 

evaluation of teaching practice (Maker et al., 2006).  Positive change in clinical 

teaching evaluations may also be amplified if the educator has previously undertaken 

faculty development (Coverdale et al., 2010).  Chandrasekhar et al. (2013) suggest 

this effect make take time to become visible in evaluation data, consistent with 

behavioural change theories (Baker, 2010; Breckwoldt et al., 2014) and supports the 

longitudinal collection of evaluation data.   

 

From an evaluation design perspective, combining various data sources should lead to 

greater trustworthiness and acceptability of the evaluation (Arah et al., 2011; Berk, 

2009; Gusic et al., 2013; Snell et al., 2000; Zabar et al., 2004).  Student and self-

evaluations are accepted and widely reported data sources in the context of clinical 

teaching evaluations (Arah et al., 2011; Boerebach et al., 2012a; Van der Leeuw et al., 

2013b).  These sources of data can be efficiently surveyed and are key stakeholders in 

clinical teaching evaluations.   

 

Significance of the studies 

 

Clinical education is an essential component of the curriculum in the training of future 

allied health professionals, including osteopaths. Teaching institutions place 

substantial financial, physical, and human resources into clinical education in order to 

ensure students are able to translate theory and simulated classroom learning into real 

world practice. One aspect of ensuring these resources are used efficiently and that 

translation of knowledge occurs is to evaluate the quality of teaching provided by 

clinical educators. There are numerous questionnaires that can be used for this 

purpose (Beckman et al., 2004a; Fluit, 2010).  However, these questionnaires have 

typically been developed for use in an in-patient or hospital-based ambulatory 

learning environment. As Snell et al. (2000) describe, “research should include the 

development and validation of new measures that acknowledge a variety of teaching 

roles and facilitate comparisons between learning contexts such as institutions or 

disciplines” (p. 869).  In order to develop an understanding of the quality of clinical 

education in any setting, it is important to evaluate different perspectives of the 
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clinical teaching provided. This thesis aims to develop a psychometrically sound 

questionnaire to allow learners to evaluate the quality of clinical teaching in 

osteopathy student-led clinical learning environments. 

 

To present evidence for a psychometrically sound questionnaire, this thesis will 

describe the use of a Classical Test Theory approach in exploratory factor analysis 

(Gaskin & Happell, 2014), modern test theory/item response theory (De Champlain, 

2010), and generalisability theory (Bloch & Norman, 2012; Briesch et al., 2014) in 

the subsequent chapters. Modern test theory, in particular Rasch analysis (Andrich, 

1988; Pallant & Tennant, 2007), has not previously been used in the developmental 

stages for a questionnaire to evaluate clinical teaching quality, thereby presenting a 

unique contribution to this literature.   

 

Evaluation of teaching quality, including clinical teaching, is a substantial contributor 

to program or institutional quality assurance processes. These evaluations assist an 

institution to establish aspects of the teaching that are performing well and identify 

those areas in need of improvement. Further, some institutions use the results from 

such evaluations to make employment and promotion decisions. As such, the scores 

derived from these evaluation tools should be defensible.  This thesis uses the 

interpretation and use argument approach to validity described by Kane (1992) to 

present evidence supporting score validity and defensibility of the interpretation of 

these scores.    

 

Evaluation of clinical teaching quality also falls within the purview of the institution’s 

quality assurance processes.  However, the tools needed to undertake this evaluation 

should be different to those used in the classroom setting (Brown et al., 2013; Fluit et 

al., 2014). To that end, the outcome of the thesis will be the development of a 

questionnaire that allows learners to evaluate the quality of clinical teaching for use in 

osteopathy student-led teaching clinic environments.  
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CHAPTER 2  

Developing a clinical teaching quality questionnaire for use in a university 

osteopathic pre-registration teaching program 

 

 

The previous chapter has provided an overview of clinical education, clinical 

teaching, the education of osteopaths, and the challenges of evaluating clinical 

teaching.  Chapter 2 describes the identification of items for a measure to evaluate the 

quality of clinical teaching in student-led osteopathy clinical learning environments.  

The items are subsequently tested with a cohort of osteopathy students and analysed 

using exploratory factor analysis.  The study resulted in the development of a measure 

of clinical teaching for osteopathy student-led clinical learning environments.   
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Abstract

Background: Clinical education is an important component of many health professional training programs. There is
a range of questionnaires to assess the quality of the clinical educator however none are in student-led clinic
environments. The present study developed a questionnaire to assess the quality of the clinical educators in the
osteopathy program at Victoria University.

Methods: A systematic search of the literature was used to identify questionnaires that evaluated the quality of clinical
teaching. Eighty-three items were extracted and reviewed for their appropriateness to include in a questionnaire by
students, clinical educators and academics. A fifty-six item questionnaire was then trialled with osteopathy students. A
variety of statistics were used to determine the number of factors to extract. Exploratory factor analysis (EFA) was used
to investigate the factor structure.

Results: The number of factors to extract was calculated to be between 3 and 6. Review of the factor structures
suggested the most appropriate fit was four and five factors. The EFA of the four-factor solution collapsed into three
factors. The five-factor solution demonstrated the most stable structure. Internal consistency of the five-factor solution
was greater than 0.70.

Conclusions: The five factors were labelled Learning Environment (Factor 1), Reflective Practice (Factor 2), Feedback
(Factor 3) and Patient Management (Factor 4) and Modelling (Factor 5). Further research is now required to continue
investigating the construct validity and reliability of the questionnaire.

Keywords: Evaluation, Exploratory factor analysis, Student-led clinic, Student-run clinic, Clinical education, Osteopathy,
Osteopathic medicine

Background
Clinical education is an important component of health
profession education programs, as it provides an oppor-
tunity for students to apply the skills and knowledge
they have learnt in the classroom in an ‘authentic’ learn-
ing environment [1-3]. Clinical education usually takes
the form of student management of patients under the
supervision of related qualified health professionals with
placement type influencing the volume and type of

teaching and/or supervision [4], the type of health care
provided, and degree of student involvement in health
care events.
Authors have described the educational theories that

may be applied to clinical education and these typically
focus on those that related to workplace learning [5-7].
Although there has been no explicit discussion of the the-
ories underlying osteopathic clinical education, Vaughan
et al. [8] suggest that the Cognitive Apprenticeship model
could account for aspects of the learning and student-
educator interaction that takes place in the on-campus,
student-led clinics. Beyond the commentary by these au-
thors, we must explore the wider health profession educa-
tion literature in order to draw on other theories. The
profession with the most similarities from an education
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and professional practice viewpoint is physiotherapy. Pat-
ton et al. [5] highlight there has been little in the way of
literature published on the theories that underpin clinical
education in physiotherapy. The subsequent commentary
by these authors suggests, “…that one model or specifica-
tion could address the needs of every situation would be
contestable.” These authors describe workplace learning,
learning as practice, social learning, situated learning and
reflective/critical thinking as models that can be applied
to clinical education in physiotherapy. It is likely that these
models are also applicable to osteopathic clinical educa-
tion and readers are encouraged to review the work by
Patton et al. [5] for a comprehensive description of these
models.
Teaching in a clinical environment is complex [3,9,10].

It includes issues related to patients such as safety and
patient census - the availability and variety of patients
and illnesses, clinic operational issues such as timetables
and facilities, issues related to students such as time
management [3], and individual characteristics issues re-
lated to the clinical educator such as personality [4,11]
and education. Cross [12] reported that students per-
ceived there was a strong relationship between being a
good physiotherapist and a good clinical teacher, how-
ever this does not appear to be a consistent theme that
emerges from the literature nor is there strong evidence
that this relationship improves student learning.
We know that clinical educators require clinical com-

petency [2,13]; good clinical reasoning skills [2,12]; ap-
propriate, relevant and up-to-date knowledge [14]; good
interpersonal skills; and supervision and teaching skills
[12,14-18]. These attributes also extend to the provision
of timely student feedback [14,18-23], regular observa-
tion of students [10], role-modelling [10,12,17,24-29]
and the development of a positive, professional and sup-
portive learning environment [15,22,30,31]. Sutkin et al.
[15] provide an extensive list of characteristics of a ‘good’
clinical educator based on their systematic search of the
literature.
Although the list of clinical educator attributes is ex-

tensive, there is no research that consistently demon-
strates which attributes contribute to effective student
learning [32] and further research is required [14]. Stu-
dents have an opinion and expectation as to what con-
stitutes a good clinical educator [10]. That said,
arguably, one of the most effective ways of determining
the impact of clinical educator attributes on students
learning is to explore students perspectives [14].
Assessing the teaching quality is one part of a course

evaluation strategy used to help inform the quality cycle
necessary for review, improvement and program ac-
creditation. Student ratings are already widely used to
explore the quality of clinical teaching [33,34]. For that
reason, there are a large and growing number of clinical

teaching quality questionnaires in the literature with sys-
tematic reviews of available questionnaires by Fluit et al.
[35] and Beckman et al. [33]. As with any performance
measure, the validity, reliability and feasibility of a ques-
tionnaire are important to investigate and establish
[14,36], particularly where the results of the question-
naire are used for employment decisions or performance
appraisals. Ideally questionnaires should be convenient
for the student to complete with the results providing
motivation for clinical educators to continue to improve
their teaching [22].
Clinical teaching in osteopathic education outside of

the United States typically takes place in out-patient or
on-campus clinics where students manage and treat pa-
tients under the supervision of qualified osteopaths (the
osteopathic clinical educator). Senior students in the
osteopathy program take on the responsibility of con-
ducting the entire patient consultation including taking
a clinical/medical history, physical examination, manual
therapy treatment, and provision of advice related to ex-
ercise and lifestyle factors as part of the management of
the patients’ presenting complaint. Supervision of the
student is provided by qualified osteopaths in a ratio of
1 educator for every 5–6 students. This ratio is different
to other professions such as physiotherapy [37,38] and
occupational therapy [39] where 1:1 or 1:2 ratios are
common. The role of the osteopathic clinical educator is
fourfold: 1) to ensure that the student is performing a
safe and effective consultation; 2) support the student
through the experience of managing patients with a var-
iety of musculoskeletal and concomitant psychosocial is-
sues; 3) encourage the student to reflect on their patient
management; and 4) propose alternative patient manage-
ment strategies. These roles are consistent with idea of
‘supported participation’ as a model for learning in a
clinical environment as described by Dornan et al. [6].
The role may also occasionally require the clinical edu-
cator to perform aspects of the examination or treat-
ment, and this provides a limited opportunity to role
model patient management skills. Literature regarding
osteopathic clinical education and clinical educators in
Australia, New Zealand and the United Kingdom is be-
ginning to emerge [8]. However, research into osteo-
pathic clinical education is required. Further, there is a
clear need to investigate the students’ perception of the
quality of clinical teaching in an osteopathic student-led
teaching clinic. The current paper reports on the devel-
opment of a questionnaire to assess clinical teaching in
osteopathic clinical education in on-campus, student-led
clinics.
A number of authors [9,40] contend that question-

naires should be specific for the environment in which
the clinical teaching is taking place. Therefore, when ex-
ploring on-campus, student-led clinics the use of
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previously developed validated questionnaires, particu-
larly those developed for in-patient or ambulatory envi-
ronments, are considered unsuitable. The current paper
reports on the development of a purposefully designed
questionnaire to evaluate clinical teaching in an on-
campus, student-led osteopathic teaching clinics at one
Australian university.

Methods
The current study is the first in a series of studies using
Kane’s validity perspective [41] to develop a fit for pur-
pose evaluation tool, to identify clinical educators know-
ledge, skills and abilities by students in a student-led, on
campus ambulatory clinic. The current study sought to
begin developing the validity argument for the evalu-
ation tool. Kane [41] contends that it is not possible for
a measurement in itself to be ‘valid’ however it is pos-
sible to develop and mount an argument that the score
itself is ‘valid’ based on multiple sources of evidence
[42]. Cook [43] defines this as “…degree to which the in-
terpretations of scores resulting from an assessment
[measurement] activity are ‘well grounded or justifiable’”.
Kane’s validity perspective was used as the framework
for the current study and sought to provide evidence for
the ‘observation’ to ‘target domain’ components of the
argument (Figure 1). The study was undertaken in four
phases and was approved by the Victoria University Hu-
man Research Ethics Committee.

Phase 1 - literature review
The questionnaires identified in the systematic reviews
by Fluit [35] and Beckman et al. [33] were retrieved in
the first instance. To ensure the literature review for the
current study was up-to-date, a further search, using the
search terms outlined by Fluit [35] was undertaken from
the end of the Fluit [35] review (end of March 2010) to
1st January 2013. Medline and CINAHL were searched

as per the Fluit [35] review and English language studies
only were retrieved. Articles were retrieved where the title
and/or abstract suggested the development or validation
of a measure of clinical teaching quality. An overview of
the search is presented in Figure 2 and Additional file 1.
Questionnaires identified from both systematic reviews,

and those located during the updated search were inde-
pendently reviewed by the author and an academic
colleague. Items from each of the questionnaires were
extracted where they were deemed to be relevant to a
questionnaire evaluating clinical teaching quality in a
student-led, on campus clinic. Where there was disagree-
ment between the authors, a consensus was reached. The
authors agreed on the extraction of eighty-three (83) items
from twenty-three (23) questionnaires.

Phase 2 – item review
Utilising the process employed by Roff et al. [44] to de-
velop their clinical teaching questionnaire, 5 osteopathic
clinical educators and academics, and 3 students in the
VU osteopathy program responded to an invitation to re-
view each of the 83 items. Using a 5-point Likert scale - 1
(strongly disagree) to 5 (strongly agree), the respondents
were asked to rate whether the item should be included in
a questionnaire about osteopathic student-led, on-campus
teaching clinics. Once the respondents had completed
their review of the items, the author (BV) collated the re-
sponses. Items where 6 or more of the respondents pro-
vided a rating of 4 or 5 on the Likert Scale were retained.
This provided a list of 56 items and 2 global rating items.
An additional global item was suggested by one of the aca-
demics and was subsequently included in the Phase 3
questionnaire. This third global rating is similar to that
used in the patient satisfaction literature where a patient
would recommend the particular facility to another
person [45]. On the draft clinical teaching quality ques-
tionnaire, the student is asked whether they would

Figure 1 Kane’s validity argument.
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recommend the clinical educator to other students and
provides the contrast to the first global rating asking the
student whether they would work with the clinical educa-
tor in the future.

Phase 3 - questionnaire pilot testing
The draft clinical teaching quality questionnaire was dis-
tributed as a paper-based questionnaire to all students in
year 4 and 5 of the VU osteopathy program. Each student
was asked to complete the questionnaire and rate two of
their clinical educators who had supervised them over se-
mester 1, 2013 (March 2013 - May 2013). The students
were asked to name the clinical educator on the survey,
however they were not required to identify themselves.
Each item in the draft clinical teaching quality question-
naire was rated on a 5-point Likert scale: 5 being ‘strongly
agree’ and 1 being ‘strongly disagree’. Previous research
suggests between 4 and 7 ordinal responses is best [46], as
it may allow for neutral responses, and a sufficient range
of responses to each item [47]. Student responses to the
questionnaire were made available to each of the clinical
educators who received a rating(s) from any student. The
results were used for feedback purposes only and were not
used as a basis for employment decisions or reward.

Phase 4 - data analysis
Data from each completed questionnaire were entered
into Microsoft Excel for quantitative analysis. Many of the
questionnaires used to evaluate the quality of clinical
teaching that have been published in the literature, and
where the items for the current questionnaire were ex-
tracted from, have used a principal components analysis
(PCA). Numerous authors have discussed the pros and
cons of using a PCA [48,49], and it is now accepted that it
is more appropriate to use an exploratory factor analysis
(EFA) over a PCA [48], particularly where confirmatory
factor analysis is to be used in the future [49,50].
There is also a move away from the use of Pearson

correlations with EFAs to polychoric correlations. The
polychoric correlation is more appropriate for ordinal
data as Pearson correlations assume that the data has
been measured on an interval scale [50-52]. Determining
the number of factors to extract is traditionally based on
the K1 criteria (eigenvalues greater than 1) and visual in-
spection of the Scree plot are both problematic - K1 has
a tendency to overestimate the number of factors to be
extracted [53]. Authors are now reporting the use of
other methods to determine the number of factors to ex-
tract including PA [54], Velicer’s MAP [55,56], VSS [57],

Figure 2 Search strategy.
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OC and AF [58], although such techniques have existed
in the literature for many years. Of these methods, the
most accurate is PA using the polychoric matrix [59].
Readers are directed towards other authors for further
discussion of the factor extraction methods [48,52,59].
The exploratory factor analysis (EFA) was conducted

with R [60] using the psych [61], GPArotation [62], polycor
[63] and nFactors [64] packages. Data were screened and
determined to be non-normally distributed. Initially a
polychoric correlation matrix was generated. Polychoric
correlations are more appropriate than Pearson correla-
tions for ordinal data as they are based on the concept
that the ordinal categories are bivariate normal [59].
Multiple methods were employed to determine the

number of factors to extract. Parallel analysis (PA) [54],
mean average partial (MAP) [55,56], eigenvalues, Very
Simple Structure (VSS) [57], acceleration factor (AF)
[58] and optimal coordinate (OC) [58] were all under-
taken, each using the previously generated polychoric
correlations. Both PA and OC have been reported to
provide similar results, albeit using Pearson correlations
[53].
An EFA was performed on the polychoric correlation

[52] using the ordinary least squares (OLS) extraction
method [48]. The questionnaire data were not normally
distributed and ordinal in nature therefore the OLS ex-
traction method should be used with the polychoric
matrix [48]. Further, two rotation criteria were employed
as the choice of criteria may produce different results
[65,66]. Orthogonal rotations (i.e. Varimax) are com-
monly employed and assume that there is no correlation
between the factors extracted [48]. Conversely, where
the factors are expected to correlate (as in the present
study) an oblique rotation is more appropriate [48]. The
Geomin and Oblimin rotations were selected in the
present study to reduce the cross-loadings between fac-
tors [48], and anticipating that each factor would correl-
ate with the others. Items were retained if they loaded
greater than 0.45 on a factor [67,68], had a communality
of greater than 0.6 [69], and demonstrated a cross-
loading of less than 0.32 [68]. After an item was re-
moved, the EFA was conducted again (iteration) [68].
The Kaiser-Myer-Olkin (KMO) statistic and Bartlett’s
test of sphericity were also calculated to determine fac-
torability of the data.
Once the factor analysis was completed, descriptive

statistics were generated for each retained item, and in-
ternal consistency of each of the factors was calculated
using ordinal reliability alpha [70]. Ordinal reliability
alpha is the most appropriate internal consistency statis-
tic for ordinal data as it uses the polychoric correlation
rather than the Pearson correlation [70,71]. Descriptive
statistics were also generated for the three global ratings
items. Descriptive statistics for the total questionnaire

score and internal consistency for the whole questionnaire
were not calculated as dimensionality of the questionnaire
was not assessed. Dimensionality of the questionnaire will
be the subject of future research.

Results
One hundred and seventy two ratings of all 27 clinical ed-
ucators employed at the time of study were received. All
clinical educators received more than one rating. Data
were incomplete on one questionnaire and was subse-
quently removed from the analysis; 171 questionnaires
were analysed. The results of the PA, MAP, VSS, eigen-
value, OC and AF are presented in Figures 3 and 4. The
MAP suggested extracting two factors and the VSS sug-
gested extracting four. OLS factor analyses were con-
ducted extracting between 3–6 factors in order to identify
an appropriate structure, consistent with recommenda-
tions from previous authors [59]. Eight analyses were con-
ducted; four using the Geomin rotation and four using the
Oblimin rotation. Extracting four and five factors using
the Oblimin rotation provided the most appropriate solu-
tions for (Table 1).

Four factor solution
The 4-factor solution initially demonstrated minimal
cross-loadings and slightly lower communalities than the
5 factor solution. KMO was 0.6 and Bartlett’s test was p <
0.01 (χ2 = 3468.40) indicating a minimally-acceptable level
of factorability. Twenty-four iterations were performed;
the final solution collapsed into a 3-factor structure con-
taining 19 items explaining 77% of the variance (Table 2).
The alpha scores were high (0.93 or greater) and the cor-
relations between the three factors were 0.57 or higher.

Figure 3 Number of factors to extract (part 1).
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Retained items loaded greater than 0.54 on a factor and
had communalities (h2) of greater than 0.63.
The descriptive statistics for each of the items in the

3-factor solution are presented in Table 3.

Five factor solution
The 5-factor solution initially demonstrated minimal cross-
loadings and higher communalities than the 4-factor solu-
tion. KMO was 0.79 and Bartlett’s test was p < 0.001 (χ2 =
31046.67) indicating acceptable factorability. The 5-factor
structure was maintained after 18 iterations and contained
30 items explaining 80% of the variance (Table 4). Retained
items loaded greater than 0.51 on a factor with communal-
ities (h2) greater than 0.67. The alpha scores for each factor
were above the acceptable level of 0.70 and correlations be-
tween the factors were greater than 0.24.

The descriptive statistics for each of the items in the
5-factor solution are presented in Table 5.

Global ratings
The descriptive statistics for the three global rating items
are presented in Table 6.

Discussion
The aim of the current paper was to develop a question-
naire to evaluate the quality of clinical teaching in an
osteopathic student-led, on-campus teaching clinic at
one Australian university. A systematic search of the
clinical teaching evaluation literature identified question-
naires from which 83 possible items for inclusion on the
new questionnaire were extracted. The extraction of
these items was based on their perceived applicability to
a student-led, on-campus teaching clinic environment.
Items were drawn from published questionnaires de-
signed for a range of clinical teaching environments. No
questionnaire assessing clinical teaching quality in
student-led clinics or ambulatory, on-campus clinics was
identified. As a questionnaire should be designed for the
environment in which it is to be used [9,40], drawing on
these previously published items is appropriate for de-
veloping the questionnaire for a student-led, on-campus
clinic. By employing the same method as Roff et al. [44],
osteopathy academics, clinical educators and students
refined the list of 83 items to 56 items. During this
process items that related to the conduct of formative
and summative assessments by the clinical educators
were removed as the content reviewers felt this was not
a role that the students could provide constructive rat-
ings for nor were the assessments a major role under-
taken by the clinical educators. The resulting draft
clinical teaching quality questionnaire was then com-
pleted by the cohort of osteopathy students who were
managing patients in the student-led clinic at the time
of the study.

Figure 4 Number of factors (part 2). VSS plots the goodness of fit
statistic as a function of the number of factors to extract. The number
of factors to extract is demonstrated when the goodness of fit value
no longer changes. In the above graph, the VSS fit statistic does not
change when extracting four factors.

Table 1 Factor solution choice
Number of
factors

Extraction Rotation Comment

3 OLS Geomin 12 items with communalities less than 0.6, removing these items would also remove one factor

4 OLS Geomin 9 items with communalities less than 0.6, strong cross-loadings

5 OLS Geomin One item on factor 5, and strong cross-loadings between factors 1 and 4

6 OLS Geomin Single items on factors 5 and 6, factor 6 item cross-loads with factor 1

3 OLS Oblimin Failed to converge

4 OLS Oblimin More than 5 items on each factor, minimal number of cross-loading items, logical items grouping for
each factor

5 OLS Oblimin Logical item grouping for each factor

6 OLS Oblimin Failed to converge

OLS – ordinary least squares.
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Table 2 3 factor solution
Item F1 F2 F3 h2

Treated me with respect 1.01 0.96

Maintained a positive attitude towards me 1.01 0.91

Fostered an environment of respect in which I felt comfortable participating 0.85 0.95

Showed genuine concern for my professional well-being 0.76 0.75

Established a good learning environment (approachable, focused, nonthreatening, professional and enthusiastic 0.76 0.87

Had reasonable expectations of students 0.75 0.69

Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 0.7 0.66

Has good communication skills 0.63 0.68

Gave me the opportunity to offer opinions on patient problems or treatment 0.54 0.69

Gave timely feedback to me 0.92 0.79

Gave me regular, useful feedback about my knowledge and performance 0.88 0.87

Offered me suggestions for improvement when required 0.87 0.86

Identified my strengths 0.66 0.63

Explained to me why I was correct or incorrect 0.64 0.77

Encouraged me to think 0.81 0.78

Asked questions that promote learning (clarifies, probes, reflective questions etc.) 0.8 0.74

Encouraged questions and active participation 0.79 0.87

Stimulates me to learn independently 0.79 0.73

Asked questions to enhance my learning 0.68 0.72

Variance explained 35% 22% 20%

Internal consistency 0.96 0.93 0.94

Table 3 Descriptive statistics for 3-factor solution
Item descriptives Mean SD Median Min Max Range

Treated me with respect 4.4 0.97 5 1 5 4

Maintained a positive attitude towards me 4.37 0.92 5 1 5 4

Fostered an environment of respect in which I felt comfortable participating 4.16 1.1 5 1 5 4

Showed genuine concern for my professional well-being 3.24 0.89 3 1 4 3

Established a good learning environment (approachable, focused, nonthreatening, professional and
enthusiastic

4.19 1.07 5 1 5 4

Had reasonable expectations of students 3.23 0.87 3 1 4 3

Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 4.41 0.81 5 1 5 4

Has good communication skills 4.19 1.02 5 1 5 4

Gave me the opportunity to offer opinions on patient problems or treatment 4.34 0.89 5 1 5 4

Gave timely feedback to me 3.95 1.03 4 1 5 4

Gave me regular, useful feedback about my knowledge and performance 3.79 1.03 4 1 5 4

Offered me suggestions for improvement when required 4.14 0.89 4 1 5 4

Identified my strengths 3.72 1.04 4 1 5 4

Explained to me why I was correct or incorrect 3.09 0.93 3 1 4 3

Encouraged me to think 4.24 0.86 4 1 5 4

Asked questions that promote learning (clarifies, probes, reflective questions etc.) 4.12 0.93 4 1 5 4

Encouraged questions and active participation 4.17 0.88 4 1 5 4

Stimulates me to learn independently 4.03 0.9 4 1 5 4

Asked questions to enhance my learning 4.18 0.93 4 1 5 4
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To determine the most appropriate items and factor
structure for a questionnaire to assess the quality of clin-
ical teaching in the student-led on-campus clinic, results
from the 56-item questionnaire were analysed with an
EFA. Multiple methods were used to determine the
number of factors to extract withthe PA, MAP, and VSS
all suggesting different numbers of factors be extracted.
Where the number of factors to be extracted differs be-
tween methods, Courtney and Gordon [59] suggest that
multiple factors be extracted guided by the results of the
PA and MAP. In the present study PA suggested extract-
ing six factors and MAP four factors. To maximise the
ability to identify an appropriate factor structure, three,

four, five and six factors were extracted using both the
Geomin and Oblimin oblique rotations. A number of ana-
lyses were undertaken with the most appropriate factor
structures being a 4-factor and 5-factor solution. The VSS
suggested extracting four factors however none of the
methods suggested extracting five factors. This outcome
supports the assertion of Courtney and Gordon [59] that a
multiple numbers of factors should be extracted where
the different methods are not in agreement.
Further analysis of the 4 and 5 factor solutions, includ-

ing item removal based on multiple criteria, produced a
3-factor and 5-factor structure respectively. It is of note
that the 4-factor solution collapsed to a 3-factor solution

Table 4 5 factor solution
Item F1 F2 F3 F4 F5 h2

Treated me with respect 0.99 0.93

Maintained a positive attitude towards me 0.97 0.90

Fostered an environment of respect in which I felt comfortable participating 0.88 0.90

Established a good learning environment (approachable, focused, nonthreatening, professional and enthusiastic) 0.85 0.88

Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 0.80 0.73

Was approachable for discussion 0.78 0.87

Showed genuine concern for my professional well-being 0.77 0.79

Had reasonable expectations of students 0.76 0.73

Has good communication skills 0.69 0.77

Is open to student questions and alternative approaches to patient management 0.68 0.75

Gave me the opportunity to offer opinions on patient problems or treatment 0.59 0.72

Adjusted teaching to my needs (experience, competence, interest) 0.52 0.71

Is an effective clinical teacher 0.51 0.87

Encouraged me to think 0.86 0.84

Promoted reflection on clinical practice 0.83 0.67

Emphasises a problem-solving approach rather than solutions 0.78 0.68

Asked questions that promote learning (clarifies, probes, reflective questions etc.) 0.75 0.77

Asked questions to enhance my learning 0.70 0.75

Encouraged questions and active participation 0.65 0.82

Stimulates me to learn independently 0.62 0.70

Gave timely feedback to me 0.89 0.85

Gave me regular, useful feedback about my knowledge and performance 0.77 0.86

Offered me suggestions for improvement when required 0.76 0.86

Identified areas needing improvement 0.69 0.71

Identified my strengths 0.65 0.67

Explained to me why I was correct or incorrect 0.58 0.80

Promoted keeping of medical records in a way that is thorough, legible, efficient and organised 0.96 0.92

Encouraged me to assume responsibility for patient care 0.76 0.84

Demonstrates knowledge of current medical and manual therapy literature 0.89 0.85

Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 0.57 0.74

Variance explained 39% 24% 19% 9% 8%

Internal consistency 0.97 0.94 0.93 0.82 0.73
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due to the removal of some of the items. The initial fac-
torability of the 4-factor solution was minimally accept-
able, and may have been an indicator as to the potential
for the factor structure to collapse during the analysis.
The decision was made to use the 5-factor, 30-item

questionnaire as it displayed characteristics of previously
validated questionnaires [27,72], and also incorporated
modelling behaviours (e.g. interacting with patients and
professional practice) that were not being examined by
items remaining in the 3-factor structure. The 5-factor,

Table 5 Descriptive statistics for the 5-factor solution
Item Mean SD Median Min Max Range

Treated me with respect 4.40 0.97 5 1 5 4

Maintained a positive attitude towards me 4.37 0.92 5 1 5 4

Fostered an environment of respect in which I felt comfortable participating 4.16 1.10 5 1 5 4

Established a good learning environment (approachable, focused, nonthreatening, professional and
enthusiastic)

4.19 1.07 5 1 5 4

Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 4.41 0.81 5 1 5 4

Was approachable for discussion 4.38 0.94 5 1 5 4

Showed genuine concern for my professional well-being 3.24 0.89 3 1 4 3

Had reasonable expectations of students 3.23 0.87 3 1 4 3

Has good communication skills 4.19 1.02 5 1 5 4

Is open to student questions and alternative approaches to patient management 4.21 0.99 5 1 5 4

Gave me the opportunity to offer opinions on patient problems or treatment 4.34 0.89 5 1 5 4

Adjusted teaching to my needs (experience, competence, interest) 4.05 0.97 4 1 5 4

Is an effective clinical teacher 4.23 1.04 5 1 5 4

Encouraged me to think 4.24 0.86 4 1 5 4

Promoted reflection on clinical practice 4.19 0.85 4 1 5 4

Emphasises a problem-solving approach rather than solutions 4.11 0.93 4 1 5 4

Asked questions that promote learning (clarifies, probes, reflective questions etc.) 4.12 0.93 4 1 5 4

Asked questions to enhance my learning 4.18 0.93 4 1 5 4

Encouraged questions and active participation 4.17 0.88 4 1 5 4

Stimulates me to learn independently 4.03 0.9 4 1 5 4

Gave timely feedback to me 3.95 1.03 4 1 5 4

Gave me regular, useful feedback about my knowledge and performance 3.79 1.03 4 1 5 4

Offered me suggestions for improvement when required 4.14 0.89 4 1 5 4

Identified areas needing improvement 3.93 0.95 4 1 5 4

Identified my strengths 3.72 1.04 4 1 5 4

Explained to me why I was correct or incorrect 3.09 0.93 3 1 4 3

Promoted keeping of medical records in a way that is thorough, legible, efficient and organised 4.20 0.82 4 1 5 4

Encouraged me to assume responsibility for patient care 3.39 0.69 3.5 1 4 3

Demonstrates knowledge of current medical and manual therapy literature 4.23 0.86 4 1 5 4

Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 4.39 0.82 5 1 5 4

Table 6 Descriptive statistics for the total score and global ratings
I would do more clinics with
this Clinical Educator

Rate the overall effectiveness of this Clinical
Educator as an educator/supervisor

I would recommend other students to
work with this Clinical Educator

Mean 4.09 4.10 4.09

SD 1.15 0.98 1.12

Median 4.50 4.00 4.00

Minimum 1 1 1

Maximum 5 5 5
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30-item questionnaire was called the Osteopathy Clinical
Teaching Questionnaire (OCTQ). The five factors identi-
fied in the present study were labelled: Learning Environ-
ment (Factor 1), Reflective Practice (Factor 2), Feedback
(Factor 3) and Patient Management (Factor 4) and Model-
ling (Factor 5).

Factor 1 - learning environment
The clinical learning environment is a confluence of factors.
This includes those listed previously (i.e. patient census) as
well as system-based considerations such as the require-
ments of accrediting bodies, university requirements (i.e.
graduate attributes), operational issues (i.e. physical clinic
environment, clinic operating procedures), and interpersonal
issues (i.e. patients, administrative staff, peers, clinical educa-
tors) that students must learn to cope with and manage.
These system-based influences expose the student to issues
that they will experience in the workplace through their
training program or upon graduation. Managing such influ-
ences is part of becoming a capable health professional [73].
Griffith III et al. [74] indicate that the learning envir-

onment, managed and/or facilitated by the clinical edu-
cator, improves student learning more than the clinical
educator imparting information. Furthermore the learn-
ing environment effects the overall judgement of the
clinical teaching as rated by a student [1,27,30,31,72].
Boerboom et al. [72] noted that over 20% of the variance
in the Maastricht Clinical Teaching Questionnaire scores
was accounted for by the modelling, coaching and learn-
ing climate domains – factors directly related to the
clinical teacher and the learning environment. In the
present study, Learning Environment (Factor 1) was the
strongest factor and accounted for just over a third of
the variance in the data (39%). This factor also demon-
strated a strong ordinal alpha value indicating that it is
internally consistent, and contained items that are meas-
uring a similar construct.
Students feel that a positive relationship with the clin-

ical educator contributes to a favourable learning envir-
onment [75] and this is reflected in a higher score on
the OCTQ. The potential for this relationship or ‘halo
effect’ to influence item responses should be investigated
further. Respect is also a key component of this factor.
Whilst the focus of this factor was on the interaction be-
tween clinical educator and student, it also addressed
the interaction between the clinical educator and patient
(item 5). This interaction is an important part of the role
of an effective clinical educator [10] and provides an op-
portunity for the educator to role model patient commu-
nication and management skills.

Factor 2 - reflective practice
This factor addressed a range of areas including reflect-
ive skills (items 14, 15 & 17), and the use of questioning

to promote learning (item 17, 18 & 19). A number of
items on the OCTQ address reflective practice and
reinforce the importance of the clinical educator stimu-
lating self-directed learning. Litzelman et al. [76] have
reported a strong positive correlation between clinical
educators who stimulate self-directed learning and
higher clinical teaching quality ratings. These authors
[76] suggest that such a relationship is an indication of
the clinical educators knowledge. However, items that
require the student to actively participate in the clinical
education process, i.e. item 14 - Encouraged me to think
may not be a true reflection of the quality of clinical
education provided by the clinical educator. These items
are potentially susceptible to differences in students will-
ingness to engage with the clinical educator rather than
differences in approaches clinical educators use to
stimulate thinking [72]. Given the potential positive im-
pact of the stimulation of self-directed learning on clin-
ical teaching quality ratings [76], items such 7. Asked
questions that promote learning (clarifies, probes, reflect-
ive questions etc.) should be retained. Institutions could
use this information to design professional development
activities for their clinical educators to help them work
with students to develop their reflective practice and
self-directed learning skills.

Factor 3 - feedback
Feedback to the student about their performance is a
strong theme in the clinical teaching literature [15,27,77].
Timely feedback to the student was the strongest loading
item on this factor. This result is consistent with the litera-
ture that suggests feedback should be provided to the stu-
dent in a timely fashion [14,21,78,79]. The provision of
both positive and negative feedback to the student are cap-
tured in the OCTQ. Further, item 26 - Explained to me
why I was correct or incorrect allows the student to report
their perception of the ability of the clinical educator to
provide constructive feedback. Feedback provided to a stu-
dent can be positive or negative, informal or continuous,
and formative, or based around summative assessments
such as the mini Clinical Examination (mini-CEX) [80,81].
What is not captured in this factor is the quality of the
feedback provided by the clinical educator, and whether
this had an impact on the future performance of the stu-
dent. This is an area that could be explored in the future.

Factor 4 - patient management
The role of the clinical educator in the student-led clinic
is to oversee the student writing the clinical history, and
an expectation is that the educator will promote best
practice in relation to record keeping. This is captured
in item 27 - Promoted keeping of medical records in a
way that is thorough, legible, efficient and organised.
This type of item is not common in clinical teaching
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quality questionnaires, and given the importance of case
notes for practitioner communication and medicolegal
reasons, it is felt that this item is a valuable addition. De-
velopers of clinical teaching evaluation questionnaires
should consider the inclusion of the same or similar
item in the future. It is also noteworthy that this item
loaded strongly onto the factor.
Traditionally, patient care in the early stages of the stu-

dents’ clinical education is scaffolded from observation
through to autonomous patient care. In the student-led
clinic environment, students will often have greater pa-
tient care responsibilities compared to the hospital setting
[82]. In the osteopathy program at VU, students who com-
pleted the questionnaire in the present study were already
responsible for patient care, under supervision. The inclu-
sion of item 28 - Encouraged me to assume responsibility
for patient care is relevant for the student-led clinic envir-
onment, as lower scores for this item indicates that the
student may feel that the supervisor ‘takes over’ or directs
the treatment and as such, the student may perceive that
their responsibility for patient care has reduced. Students
need to feel as though they are supported by the clinical
educator when managing a patient but they have substan-
tial autonomy in conducting the treatment.

Factor 5 - modelling
Modelling (Factor 5) is the clinical educator taking on the
responsibility of professional role model and the demon-
stration of the skills and knowledge that are expected of a
capable health professional. Modelling was identified by
Stalmeijer et al. [27] as an important determinant of the
effectiveness of the clinical educator. Students in the
present study appear to value the knowledge and technical
skills of the clinical educator. It is important for the clin-
ical educator to undertake professional development and
reading outside of their education role in order to inform
their clinical teaching. The VU osteopathy program em-
phasises evidence informed practice [83,84] including it in
the mission statement for the program. Therefore incorp-
orating such an item in the OCTQ is important to ensure
the clinical educators are modelling appropriate behav-
iours. Modelling extends to the demonstration of osteo-
pathic examination and technique, clinical examination
skills (e.g. performing a cranial nerve examination) as well
as rehabilitation and advice to the patient; all parts of the
typical osteopathic consultation. Demonstration of these
physical and clinical skills has previously been demon-
strated to be behaviours of an effective clinical educator
[24,26].

Global ratings
The global ratings provide a way for the student to rate
the overall performance and quality of the clinical edu-
cator. All three global ratings demonstrated mean scores

greater than 4. An issue with the use of such a rating is
the possibility of a ‘ceiling effect’ [22] therefore the rating
needs to be interpreted in conjunction with the individual
OCTQ items. With the ‘ceiling effect’ it may be difficult to
differentiate between high quality clinical educators, al-
though this may not be of great concern given they are
already achieving high ratings. Working with the results of
individual items may assist the clinical educator and their
supervisor/manager to develop targeted professional de-
velopment activities or assist with promotion decisions.

Psychometric properties
From a statistical viewpoint, Factors 1, 2 and 3 had high
alpha values whereas Factors 4 and 5 had moderate (<0.7)
alpha values. These moderate values are likely due to the
fact that the factors contained two items. Whilst alpha
values of 0.7 above are generally considered to be the
minimum acceptable [85], these factors will be retained
given the relevance of the items (items 22–26). Future
studies into the OCTQ will employ modern test theory
approaches such as Rasch analysis in order to strength the
psychometric properties of the questionnaire.
The results of the present study provide evidence for

the content and face validity of the OCTQ as the items
were drawn from published clinical teaching question-
naires, and examined by both the clinical educators and
students who will be using the questionnaire. A unique
aspect of the OCTQ is that it contains items that are
specific to osteopathic clinical education (items 21, 22
and 24) and this has not been reported in the literature
previously. The factors generated in the present study
are generally consistent with the clinical education lit-
erature and therefore, the questionnaire could be gener-
alisable to other student-lead, on-campus clinics.

Limitations
Larger student populations and multiple institutions
should be used in future studies to improve the general-
isability of the questionnaire. A limitation of the present
study was that each student only rated two clinical edu-
cators. There is the potential for bias to occur in that
students may have rated those educators they wished to
rate based on a positive or negative perception leading
to ratings at the extremes of the scale options. Further
research is required to confirm the factor structure of
the questionnaire, establish the test-retest reliability,
undertake a generalisability analysis to determine the
number of ratings to generate a reliable result as well as
examining the concurrent validity.

Conclusions
This study has developed a questionnaire - the Osteopathy
Clinical Teaching Questionnaire - to assess the quality of
clinical education in a student-led teaching clinic in a pre-
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registration osteopathic teaching program at one Australian
university. The items were identified in the literature and
then tested with students in the clinical education compo-
nent of the program. The OCTQ contains 30 items, and 3
global items, which address a range of behaviours and roles
that students perceive to be important for an osteopathic
clinical educator. The evidence-informed approach to the
EFA employed in the present study helps to strengthen the
construct validity of the questionnaire. This paper provides
evidence for the ‘observation’ through to ‘target’ do-
main components of Kane’s perspective on validity.
Further evidence will be sought to provide a justifica-
tion of the validity of the scores derived from the
OCTQ and the questionnaire will now be the subject of
further investigation to establish its psychometric prop-
erties and generalisability - these will be reported on in
subsequent papers. Questionnaires like the OCTQ have
the potential to improve the clinical learning experience
for the student and the ensuing positive impact on pa-
tient care.
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CHAPTER 3 

Exploring the measurement properties of the osteopathy clinical teaching 

questionnaire using Rasch analysis 

 

 

The measure for the evaluation of clinical teaching in the osteopathy student-led 

clinical learning environment described in chapter 2 was tested with osteopathy 

students from across Australia, New Zealand and the United Kingdom.  Data 

collected for chapter 3 were analyzed using Rasch analysis to produce a feasible and 

acceptable measure of clinical teaching quality.  The 12-item measure developed in 

this chapter demonstrates the properties of measurement invariance in addition to 

being feasible in this learning environment.   
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questionnaire using Rasch analysis
Brett Vaughan

Abstract

Background: Clinical teaching evaluations are common in health profession education programs to ensure students
are receiving a quality clinical education experience. Questionnaires students use to evaluate their clinical teachers
have been developed in professions such as medicine and nursing. The development of a questionnaire that is
specifically for the osteopathy on-campus, student-led clinic environment is warranted. Previous work developed the
30-item Osteopathy Clinical Teaching Questionnaire. The current study utilised Rasch analysis to investigate the
construct validity of the Osteopathy Clinical Teaching Questionnaire and provide evidence for the validity
argument through fit to the Rasch model.

Methods: Senior osteopathy students at four institutions in Australia, New Zealand and the United Kingdom
rated their clinical teachers using the Osteopathy Clinical Teaching Questionnaire. Three hundred and ninety-nine valid
responses were received and the data were evaluated for fit to the Rasch model. Reliability estimations (Cronbach’s
alpha and McDonald’s omega) were also evaluated for the final model.

Results: The initial analysis demonstrated the data did not fit the Rasch model. Accordingly, modifications to
the questionnaire were made including removing items, removing person responses, and rescoring one item.
The final model contained 12 items and fit to the Rasch model was adequate. Support for unidimensionality
was demonstrated through both the Principal Components Analysis/t-test, and the Cronbach’s alpha and McDonald’s
omega reliability estimates. Analysis of the questionnaire using McDonald’s omega hierarchical supported a general
factor (quality of clinical teaching in osteopathy).

Conclusion: The evidence for unidimensionality and the presence of a general factor support the calculation of a total
score for the questionnaire as a sufficient statistic. Further work is now required to investigate the reliability of the
12-item Osteopathy Clinical Teaching Questionnaire to provide evidence for the validity argument.

Keywords: Item response theory, Reliability estimation, Medical education, Clinical education

Background
Clinical teaching influences the development of clinical
and patient management skills students need for compe-
tent, safe and effective practice. At present, little is
known about clinical education in osteopathy in non-
United States teaching programs beyond the commen-
tary on one Australian osteopathy program by Vaughan
et al. [1]. These authors postulated that Collins’ cognitive

apprenticeship model [2, 3] could account for a number
of aspects of the student-clinical teacher interaction
within a student-led clinical environment.
Osteopathy students undertaking their clinical educa-

tion in Australia, New Zealand and United Kingdom are
in their final years of training and are responsible for the
management of patients under the supervision of a
qualified osteopath (‘clinical teacher’). Clinical education
in osteopathy is typically undertaken in a student-led,
on-campus clinic environment – in the Australian con-
text. Allan et al. [4] referred to these as ‘university clinics’.
These clinics provide students with an opportunity to
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develop their work-readiness, and practice the application
of skills and knowledge acquired in the classroom in a su-
pervised environment. In osteopathy clinical education,
each clinical teacher typically supervises between 5 and 7
students at any one time [1] however this may be up to 10
students in some instances [5]. The evaluation of this
teaching is important to ensure students receive appropri-
ate clinical skills education and development.
Systematic reviews of questionnaires to evaluate clin-

ical teaching have been undertaken [6, 7]. These reviews
have identified a substantial number of questionnaires
with varying degrees of evidence of their validity or reli-
ability. The statistical approaches to the development of
these questionnaires are also variable. Both systematic
reviews reported ‘factor analysis’ was used in the devel-
opment of many of the questionnaires. It was not clear
what methods were employed in all instances however it
appears that Principal Components Analysis (PCA) was
typically used. This was potentially due to convenience
[8] (e.g. PCA is the default analysis in SPSS), or follow-
ing how other researchers have developed clinical
teaching evaluations [8], or a genuine desire to retain ex-
plained variance. Whilst PCA can be an effective ap-
proach to retain the least number of items to explain a
substantial portion of the variance [9–12], the models
produced often do not fit those generated by more ad-
vanced statistical techniques [13]. Extraction methods
such as Principal Axis Factoring and ordinary (un-
weighted) least squares (OLS) are more appropriate than
PCA [11], the latter (OLS) being particularly suitable for
ordinal data that is typical of self-report questionnaires.
In the last five years, researchers have used these
Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) approaches in the development
of questionnaires to evaluate the quality of clinical
teaching [14–16].
Previous work has developed the Osteopathy Clinical

Teaching Questionnaire (OCTQ) [16]. The OCTQ is a
33-item questionnaire (30 items and 3 global rating
items) designed to evaluate the quality of clinical teach-
ing in on-campus, student-led osteopathy teaching
clinics. Work undertaken thus far has provided evidence
for the validity argument for the OCTQ through item
development and EFA. The use of modern test theory
[17] approaches for questionnaire development is par-
ticularly relevant in health sciences education and clin-
ical research [18–21], where there is a desire to measure
attitudes and abilities. The current study is the second
to employ Rasch analysis in the ongoing development of
a clinical teaching quality questionnaire, the other being
that by Winstanley and White [22] in a revision of the
Manchester Clinical Supervision Scale (MCSS). The aim
of the current study was to explore the construct validity
of the OCTQ by using Rasch analysis. Consistent with

Kane’s approach to the development of a validity ar-
gument [23], the present study also aims to provide
further evidence for the validity of the scores derived
from the OCTQ.

Methods
The study received ethics approval from Victoria University
(VU) (Australia), Southern Cross University (SCU)
(Australia), Unitec Institute of Technology (New Zealand),
and the British School of Osteopathy (BSO) (United
Kingdom). Participation in the study was voluntary
and did not impact on the ability of the students to
receive their grades nor graduate from their program
of study. Results from this study were not used for
employment or promotion decisions nor made available
to the clinical teachers’ supervisor, however copies of the
anonymous student responses were provided to the indi-
vidual clinical teacher upon request. Consent to partici-
pate in the study was implied upon the return of a
completed questionnaire.

Participants
Students in the final two years of the programs at VU,
SCU, Unitec, and the BSO were invited to participate in
the study. These students were completing the clinical
practice requirement of their respective programs and
were at similar stages in their clinical training. Students
received an email via their university email address.
They were informed of the study and encouraged to
complete a questionnaire for each of the clinical teachers
whom they had worked with in the period July 2014 –
December 2014 (VU and SCU), and March 2015 – July
2015 (Unitec and BSO). The clinical teachers at each in-
stitution also received an email informing them the
study was taking place. Students were not required to
identify themselves on the questionnaire.

Data collection
Students completed version 2 of the Osteopathy Clinical
Teaching Questionnaire (OCTQ) [16] (Additional file 1)
during their scheduled clinic placement time. The
OCTQ (version 2) is a 33-item questionnaire that con-
tains 30 items evaluating different aspects of the clinical
teachers’ performance across 5 factors: learning environ-
ment; modelling; feedback; patient management; and re-
flective practice. There are also 3 global rating items
(Additional file 1). Each item is anchored with the state-
ment “This Clinical Educator…” and rated on a scale of
1 (strongly disagree) to 5 (strongly agree) with a neutral
category (option 3). The students were asked to
complete the OCTQ (version 2) for each of the clinical
teachers they had worked with, basing their responses
on the entirety of their interaction with the teacher for
the relevant teaching period and not focusing on a single
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positive and/or negative encounter with the teacher. Re-
sponses were anonymous – neither the student nor clin-
ical teacher being rated were identified. The student was
asked to indicate their gender and the gender of the clin-
ical teacher being rated as previous research has identi-
fied that student and teacher gender can influence
responses to clinical teaching questionnaire items [24].
The institution where the questionnaire was completed
was also noted.

Data analysis
Descriptive statistics were generated in R [25] using the
psych package [26].

Rasch analysis
Data were entered into Microsoft Excel for Mac then
exported to RUMM2030 [27] for Rasch analysis (RA).
The target construct in the present study is the quality
of clinical teaching provided by osteopathy clinical
teachers. As each OCTQ (version 2) item was scored on
a 1–5 scale the polytomous Rasch model was used for
the analysis. Each step in the RA informed the next.
Within each step, a number of statistical analyses were
undertaken to determine the most appropriate action for
the next step. Figure 1 presents the analyses undertaken
within each step.

Rasch model fit
Overall model fit was first evaluated using the chi-
square statistic and Bonferonni-adjusted p-value. Fit
residual standard deviations (SD) were then used to
evaluate the fit of the items and persons respectively to
the Rasch model [18] along with Bonferonni-adjusted
chi-square probabilities. The Person Separation Index
(PSI) was calculated at each step. Differential item func-
tion was then evaluated for each item using the person
factors institution, clinical educator gender and student
gender. Person fit was evaluated using the fit residual
statistic, with responses from misfitting persons removed
from subsequent steps. Correlations between each of the
items were evaluated to identify item combinations with
residuals greater than 0.20 suggesting ‘local dependence’
[28]. To determine if the local dependence was impact-
ing on the PSI, a subtest analysis was performed in
RUMM2030. A reduction in the PSI with the subtest
suggests the item combination is inflating this value and
requires the removal of one of the items. The informa-
tion from each of these analyses informed the next step
(e.g. remove an item/person response, rescore an item).
Once fit to the Rasch model was achieved, the PSI in-
formed the number of possible strata that could be iden-
tified [29]. Given clinical teaching evaluation data are
unlikely to be normally distributed [7], the method de-
scribed by Wright [30] to identify each strata was used.

This method included the addition of 10% to the stand-
ard error for each logit “…to allow for the unmodeled
noise encountered in real data” (p. 786).

Dimensionality testing, reliability estimates and descriptive
statistics
Multiple approaches were employed to evaluate the di-
mensionality of the questionnaire to ascertain whether
the items were measuring the same latent construct.
These approaches were PCA of the standardised resid-
uals, and evaluating the number of factors to extract
using methods for EFA.

Principal components analysis
Once a fit to the Rasch model was achieved through
each of the analyses, a PCA of the standardised residuals
was undertaken to derive the ‘Rasch factor’ or ‘Rasch di-
mension’. An independent t-test was used to evaluate
the difference between the items that loaded positively
and negatively onto the ‘Rasch factor’. The binomial
confidence interval for the t-test was calculated in R [25]
using the binom package [31].
Number of factors to extract Parallel analysis (PA)

[32], eigenvalues, acceleration factor (AF) [33] and opti-
mal coordinates (OC) [33] were the methods used to
confirm the number of factors to extract. These proce-
dures were performed using the psych (version 1.5.4)
[26] and nFactors (version 2.3.3) [34] packages in R uti-
lising the polychoric correlation generated using the
polycor package (version 0.7–8) [35].

Reliability estimates
Three reliability estimates were calculated using a variety
of statistics in the psych package [26] in R [25]: Cronbach’s
alpha (α); and McDonald’s omega hierarchical (ωh) and
total (ωt) [36–38]. High ωh values suggest that general fac-
tor accounts for the total score variance supporting unidi-
mensionality [39], and values greater than 0.5 have been
suggested to support the calculation of a total score for all
scale items [40]. Omega subscale (ωs) was also calculated
for the subfactors identified when calculating the ω
coefficient. Each of the reliability estimates were cal-
culated using the polychoric correlation given the
underlying data were ordinal in nature [41, 42], and
also calculated based on the raw data. The explained
common variance (ECV) was also calculated to fur-
ther evaluate unidimensionality. Higher ECV values
support unidimensionality [39, 43] however there is
no guidance as to an acceptable value [39].

Results
Four hundred questionnaires were received. One ques-
tionnaire was not completed therefore 399 were available
for analysis. Demographic data are presented in Table 1.
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Fig. 1 Flow diagram outlining the statistics used in each step of the Rasch analysis. At the red box, the process is repeated until fit to the Rasch
model is achieved
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The category response frequencies were negatively
skewed, however responses were observed for each
item across the five response categories. The neutral
Neither agree nor disagree response category was
used, on average, 12% of the time suggesting the use-
fulness of this category.

Rasch analysis
Overall Rasch model fit
The Likelihood ratio test was statistically significant
(p < 0.001), subsequently the partial credit model was
used for the Rasch analysis. Overall fit was signifi-
cantly different to the Rasch model (χ2(150, N = 399) =
407.42, p < 0.001) with a PSI of 0.910, item fit residual
mean of − 0.32 (SD 2.34) and person fit residual mean of
− 0.57 (SD 2.03). Item fit statistics and the threshold map
for the initial analysis are presented in Table 2 and Fig. 2
respectively. Sixty responses were identified as extreme by
RUMM and a further 62 responses demonstrated person
fit residual SDs of greater than 2.5 suggesting misfit to the
Rasch model.

Modifications to the model
Extreme and misfitting responses (n = 122) were re-
moved. Once completed the overall fit remained signifi-
cantly different to that of the Rasch model (χ2(150, N =
277) = 315.98, p < 0.001), the PSI (0.927), however the
item fit residual mean − 0.34 (SD 2.09) and person fit
residual mean − 0.27 (SD 1.11) all improved. Local
dependence was observed for a number of items
(Additional file 2). Two iterations of the analysis were
undertaken to produce a fit to the Rasch model. The
steps to produce this model are at Additional file 3 and
the fit statistics were reviewed after each modification in
order to determine the next step in the analysis.
Osteopathy Clinical Teaching Questionnaire (OCTQ)

items were removed where they demonstrated misfit to
the Rasch model, differential item functioning, or local
dependence. Additional file 3 identifies the reasons for
the removal of the items during the analysis. Item 30
Demonstrated osteopathic, clinical examination and
rehabilitation knowledge and skill(s) required rescoring
in order to improve its fit to the Rasch model, as

Table 1 Demographic data
Institution

Total Victoria University Southern Cross University British School of Osteopathy Unitec

Total responses 399 149 119 42 89

Student gender Male 150 44 58 14 34

Female 224 98 49 26 51

Clinical Educator gender Male 261 78 108 31 44

Female 123 65 9 8 41

Note: some participants did not indicate either their gender or the gender of the clinical educator being rated

Table 2 Item fit statistics for the full 30-item Osteopathy Clinical
Teaching Questionnaire
Item Location Fit Residual χ2 Probability

1 −0.338 −2.592a 9.220 0.101

2 −0.292 −1.144 3.301 0.658

3 0.115 −2.670a 9.115 0.104

4 0.104 −2.747a 11.628 0.040

5 −0.360 −0.501 5.967 0.309

6 −0.426 −1.513 7.659 0.176

7 0.063 −1.644 4.684 0.457

8 −0.056 1.023 5.296 0.381

9 −0.129 −1.866 7.391 0.193

10 −0.117 0.085 3.599 0.608

11 −0.272 −2.476 10.194 0.070

12 0.167 −1.909 10.186 0.070

13 −0.079 −2.155 17.007 0.005

14 −0.205 −1.581 4.161 0.526

15 0.092 1.082 4.790 0.442

16 −0.244 −1.347 2.679 0.749

17 −0.101 −2.614a 13.235 0.023

18 −0.263 −1.744 7.138 0.211

19 −0.091 −2.881a 14.378 0.014

20 −0.090 0.885 5.992 0.307

21 0.358 0.662 7.751 0.170

22 0.778 0.357 10.095 0.072

23 0.268 −0.109 8.925 0.112

24 0.467 4.217a 43.774 0.000b

25 0.978 3.859a 35.118 0.000b

26 0.529 1.770 15.103 0.009

27 0.395 7.145a 105.105 0.000b

28 −0.412 0.477 2.452 0.783

29 −0.327 1.384 15.011 0.010

30 −0.511 −1.280 6.476 0.262
aItem fit residual greater than 2.5. Large negative residuals suggest item redundancy,
large positive residuals
bStatistically significant chi-square probability (Bonferonni-adjusted p = 0.0003)
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respondents did not appear to be using the Strongly
Disagree and Disagree responses in the manner pre-
dicted by the Rasch model. Figure 3 demonstrate the
category probability curves pre- and post-rescoring.

Differential item function analysis
Uniform differential item function (DIF) was observed for
institution (Fig. 4), clinical teacher gender (Fig. 4), and stu-
dent gender (Fig. 4) for item 14 Encouraged me to think. For
gender, female clinical teachers received scores that were
systematically lower than that expected by the Rasch model,
and were significantly lower when compared to males across
all of the class intervals. With regard to student gender, sys-
tematic differences existed between males and females
across the class intervals however whether males or females
selected higher responses was not consistent.

Other items that demonstrated DIF through each iter-
ation included item 19 Encouraged questions and active
participation and item 28 Encouraged me to assume re-
sponsibility for patient care. In order to ensure that the
items on the modified OCTQ were applicable to a range
of teaching institutions and free from gender influence,
any item demonstrating DIF was removed. Those items
demonstrating local dependence were analysed using a
subtest to examine whether they were inflating the PSI
value, and one item removed (Additional file 3).

Final Rasch model
Fit to the Rasch model was achieved by removing 18
items, rescoring item 30, and removing misfitting 153 re-
sponses in total comprising 122 at the initial analysis and
31 misfitting responses identified during the subsequent

Fig. 2 Threshold map for the Osteopathy Clinical Teaching Questionnaire (version 2) items
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analysis (Additional file 3 and Additional file 4). The final
model contained 12 items and 246 responses. Overall fit
to the Rasch model was demonstrated (χ2(60, N = 246) =
65.26, p = 0.298). The item and person fit residual means
were − 0.34 (SD 1.18) and − 0.20 (SD 0.82). These fit
residual SDs were both within the acceptable range. The
item fit statistics are presented in Table 3 and the
threshold map at Fig. 5. There is a spread of item location
values that represent different levels of a single latent
construct (Table 3).
The mean person location logit was 2.44 suggesting that

respondents used the higher options of the 1–5 scale for
each OCTQ item. The item-person map and the item-
threshold distribution are shown in Figs. 6 and 7 respect-
ively. The item-threshold distribution shows that the
OCTQ item scale covers a range of possible options on
the 1–5 scale, and largely covers the responses provided in
the present study. The questionnaire may be subject to a
‘ceiling-effect’ however.
No item in the final model demonstrated DIF or local

dependence. The PSI was 0.827 suggesting that approxi-
mately 83% of the variance in the observed score on the

final 12-item questionnaire is due to the true variance in
a students’ perceived quality of teaching provided by a
clinical teacher. The remaining 17% is classified as error
variance. The PSI also indicates that 3–4 strata could be
identified [29].
The ‘Rasch factor’ or first component of the PCA

accounted for 17.13% of the variance, suggesting the
questionnaire is unidimensional. The PCA/t-test identi-
fied twelve responses where the t-tests were significantly
different between the OCTQ items that loaded positively
and negatively (Table 4) onto the ‘Rasch factor’ (p = 0.04,
95% CI 0.021–0.085). As the 95%CI (calculated using the
11 statistics in the binom R package) contains the value
of p = 0.05, this provides further evidence to support the
unidimensionality of the 12-item questionnaire.

Factor extraction
Additional support for the unidimensionality of the 12-
item questionnaire was obtained from the four methods
used in EFA to determine the number of factors to ex-
tract. Using the data from the 399 completed question-
naires and the subsequent polychoric correlation of this

Fig. 3 Category probability curve for Osteopathy Clinical Teaching Questionnaire item 30 Demonstrated osteopathic, clinical examination and rehabilitation
knowledge and skill(s). Before item rescoring (top image). After item rescoring (bottom image)
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data, all four methods suggested one factor should be
extracted (Fig. 8). All valid responses were used in this
analysis to ensure the accuracy of the result.

Reliability estimates
Reliability estimates for the 12-item OCTQ (Table 5)
using the polychoric correlation were slightly larger
compared to the raw data, consistent with Revelle’s [44]

suggestion that ωh can be overestimated with polychoric
correlations. All of the reliability estimates, regardless of
whether the raw data or polychoric correlation was used,
were well above an acceptable level of 0.80 suggesting
less than 20% of the variance is measurement error. This
level of measurement error is consistent with the PSI.
With regard to ω, the ECV for the general factor (g)

was 82% (raw data) and 84% (polychoric correlation),

Fig. 4 Item characteristic curves for Osteopathy Clinical Teaching Questionnaire item 14 Encouraged me to think. Differential item function for
institution (top image). Differential item function for clinical teacher gender (middle image). Differential item function for student gender (bottom image)
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again consistent with the PSI. All items correlated
substantially higher with the general factor (0.70 or
higher) than with the two subfactors (0.4 or less)
(Additional file 5) thereby supporting unidimensionality
and the appropriateness of the calculation of a total score.

Descriptive statistics
The descriptive statistics for the 12 items in the modified
OCTQ are presented in Table 6. All items had a mean
value greater than 4 (except for item 30 as it was rescored)
and the median value for each item was 4 or 5. As the
modified OCTQ was unidimensional, the calculation of a

total score for the questionnaire is permissible (Table 6).
The total possible score for the 12-item OCTQ is 59.
The scoring structure and strata for each score is pre-
sented in Additional file 6.

Discussion
The present study was designed to further evaluate the
construct validity of the Osteopathy Clinical Teaching
Questionnaire [16] using Rasch analysis. Tennant et al.
[20] advocate the use of Rasch analysis in the develop-
ment of unidimensional measures in the health sciences,
and this type of analysis has previously been utilised to

Table 3 Item fit statistics for the 12-item Osteopathy Clinical Teaching Questionnaire
Item Location SE Fit Residual χ2 Probability

This Clinical Educator:

2. Maintained a positive attitude towards me − 0.283 0.104 0.311 1.293 0.935

5. Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) −0.118 0.106 −1.559 4.633 0.462

7. Showed genuine concern for my professional well-being 0.232 0.099 −0.816 4.057 0.541

9. Has good communication skills 0.225 0.099 −1.479 7.065 0.216

10. Is open to student questions and alternative approaches to patient management −0.856 0.098 −0.391 6.938 0.225

12. Adjusted teaching to my needs (experience, competence, interest) 0.236 0.096 −1.675 9.890 0.078

15. Promoted reflection on clinical practice 0.292 0.096 1.073 2.665 0.751

16. Emphasises a problem-solving approach rather than solutions −0.714 0.097 −1.589 3.700 0.593

18. Asked questions to enhance my learning −0.224 0.100 −0.917 12.669 0.027

20. Stimulates me to learn independently 0.304 0.097 0.415 3.068 0.689

23. Offered me suggestions for improvement when required 0.723 0.093 1.900 4.945 0.423

30. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 0.183 0.117 0.591 4.339 0.501

SE Standard error

Fig. 5 Threshold map for the 12-item Osteopathy Clinical Teaching Questionnaire

Vaughan Chiropractic & Manual Therapies  (2018) 26:13 Page 9 of 16



Fig. 6 Person-item distribution (Wright map) for the 12-item Osteopathy Clinical Teaching Questionnaire

Fig. 7 Person-item threshold distribution for the 12-item Osteopathy Clinical Teaching Questionnaire
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examine a questionnaire related to the clinical education
of health profession students [22].

Overall Rasch model fit
Data presented here suggest that the 12-item OCTQ
satisfies the requirements of the Rasch model, that
is, invariant measurement [45]. Rasch measurement
“can be viewed as a psychometric model that can
meet the requirements of IM [invariant measure-
ment] when there is acceptable model-data fit” ([45],
p.1375). Given an acceptable fit to the Rasch model
was achieved after modifications, it is reasonable to
conclude that these the 12-item OCTQ demonstrates
the properties of invariant measurement. Further, the
calculation of a total or summed score for the
OCTQ is valid [46–48].

Modifications to fit the Rasch model
Person misfit
Work by Curtis [49] has demonstrated that “…the inclu-
sion of responses that underfit the Rasch measurement
model, and that may reflect carelessness in responding,
increase the standard errors of item estimates, reduce
the range of item locations on the scale, and reduce the
inter-threshold range within items” (p. 141). Further,
Curtis’s work suggests that approximately 30% of re-
spondents to an attitude survey may misfit (over- or
under-fit) the Rasch model and require removal. This is
consistent with the present study where 38% of the re-
sponses misfit the Rasch model. One example of why a
response may be removed is that the participant circled all
5 s (strongly agree) for each item albeit that they are un-
likely to strongly agree with each item [49]. By removing
these responses in a systematic manner (Additional file 3),
a fit to the Rasch model can be achieved.

Item misfit
Eighteen items did not fit the Rasch model at various
stages during each iteration and were removed from the
analysis in order to improve fit (Additional file 3). Both
poor fit residuals and significant Bonferonni-adjusted
chi-square values were observed initially for items 24
Identified areas needing improvement, and 25 Identified
my strengths (Additional file 3). The wording of these

Table 4 Principal Component Analysis of the residuals for the 12-item Osteopathy Clinical Teaching Questionnaire
Item Loading on ‘Rasch factor’

2. Maintained a positive attitude towards me 0.515

5. Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 0.396

7. Showed genuine concern for my professional well-being 0.172

9. Has good communication skills 0.538

10. Is open to student questions and alternative approaches to patient management 0.504

12. Adjusted teaching to my needs (experience, competence, interest) 0.351

15. Promoted reflection on clinical practice −0.538

16. Emphasises a problem-solving approach rather than solutions −0.508

18. Asked questions to enhance my learning −0.464

20. Stimulates me to learn independently −0.333

23. Offered me suggestions for improvement when required −0.242

30. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) −0.066

Items in bold were used in the t-test

Fig. 8 Number of factors to extract for the 12-item Osteopathy Clinical
Teaching Questionnaire

Table 5 Reliability estimates for the 12-item Osteopathy Clinical
Teaching Questionnaire
Reliability estimate Raw data Polychoric correlation

Cronbach’s α 0.94 0.96

Guttman λ6 0.94 0.97

McDonald ωhierarical 0.86 0.87

McDonald ωtotal 0.95 0.97
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items may have contributed to the misfit in that they are
not specific to the feedback being provided by the clin-
ical teacher as a part of their workplace learning, and
rewording may improve their fit. Item 27 Promoted
keeping of medical records in a way that is thorough, le-
gible, efficient and organised demonstrated fit issues as
observed on the ICC and the category probability curve,
suggesting the item is measuring a construct that is in-
consistent with the other OCTQ items. Respondents are
being asked to make a judgment about the clinical
teacher on a number of aspects of record keeping within
the one item (i.e. thoroughness, organisation, efficiency),
and this may be contributing to the misfit.

Item modification to achieve model fit
A strength of the Rasch measurement approach is the
ability to rescore then reanalyse the fit of the item to the
model [17, 50]. This approach can ensure that items that
measure the latent construct are not removed when they
can be modified to ensure a fit to the Rasch model.
Respondents in the present study did not appear to be
using the Strongly disagree and Disagree categories for
item 30 Demonstrated osteopathic, clinical examination
and rehabilitation knowledge and skill(s) – only 9 re-
spondents (2%) used these categories. Although there
was only a small number in each category, the responses
to this item were inconsistent with that expected by the
Rasch model. This item did not demonstrate misfit even
though the thresholds were not being utilised in an or-
dered manner, a possibility identified by Hagquist [51].
Threshold disordering can introduce “…noise into the
measurement” ([52], p.4733) and needs to be resolved ei-
ther through removing the item or rescoring so that “…
the threshold estimates located on the latent trait must

appear in the same order as the manifest categories”
([51], p.514). It was appropriate to collapse the Strongly
disagree and Disagree categories together as respondents
are providing a negative response to the item regardless
of which of the two categories they select. Item fit statis-
tics improved with the rescoring of this item [18]. There
are two important elements to note: 1) the item still has
five categories on the questionnaire itself, it is only the
scoring of the item during an analysis that changes
(Additional file 6); and 2) it is not possible to collapse
two categories together that do not make sense (i.e. col-
lapse disagree with the neutral response category).

Differential item function
The presence of differential item function (DIF) violates
the assumption of invariant measurement. Multiple
items demonstrated DIF for institution, clinical teacher
gender, and student gender in the present study. It is
possible for one item demonstrating DIF to influence
the fit of other items to the Rasch model [47, 51]. Item
14 Encouraged me to think demonstrated systematic dif-
ferences for the same level of the underlying trait with
regard to the three person-factors investigated. This sys-
tematic difference is termed uniform-DIF and given its
presence across the three person-factors (institution,
clinical teacher gender, and student gender). Pallant and
Tennant [18] suggest such items are candidates for re-
moval. None of the items in the present study demon-
strated ‘artificial DIF’ [47]. No item in the 12-item
OCTQ demonstrated either uniform or non-uniform
DIF, meeting one of the assumptions of invariant meas-
urement [47]. The analysis in the present study demon-
strates that some items used in clinical teaching
evaluations are affected by DIF and authors of subsequent

Table 6 Descriptive statistics for the 12-item Osteopathy Clinical Teaching Questionnaire
Item Mean SD Median Minimum Maximum Standard error

2. Maintained a positive attitude towards me 4.46 0.89 5 1 5 0.04

5. Demonstrated humanistic attitudes in relating to patients (integrity,
compassion and respect)

4.47 0.83 5 1 5 0.04

7. Showed genuine concern for my professional well-being 4.35 0.95 5 1 5 0.05

9. Has good communication skills 4.35 0.90 5 1 5 0.04

10. Is open to student questions and alternative approaches to patient management 4.34 0.93 5 1 5 0.05

12. Adjusted teaching to my needs (experience, competence, interest) 4.22 0.98 5 1 5 0.05

15. Promoted reflection on clinical practice 4.17 0.93 4 1 5 0.05

16. Emphasises a problem-solving approach rather than solutions 4.21 0.92 4 1 5 0.05

18. Asked questions to enhance my learning 4.27 0.91 5 1 5 0.05

20. Stimulates me to learn independently 4.23 0.89 4 1 5 0.04

23. Offered me suggestions for improvement when required 4.19 0.94 4 1 5 0.05

30. Demonstrated osteopathic, clinical examination and rehabilitation
knowledge and skill(s)

3.54 0.72 4 1 4 0.04

Total score 50.83 8.40 53 17 59 0.42
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evaluations should consider investigating the presence of
DIF in the items contained within their questionnaire.

Person separation
The OCTQ PSI is acceptable and is sufficient to separate
different levels of the underlying trait as perceived by
the respondents [53]. A PSI of 0.85 or greater is reported
to indicate a questionnaire is appropriate for decision-
making about individuals (clinical teachers in the present
study) [54] and the value of 0.827 in the present study
suggests that the OCTQ could be used to make these
decisions. This PSI value indicates there are likely four
strata for the OCTQ [29] - this information could pro-
vide a degree of certainty in the decision making
process. Such support is valuable, particularly where
lower performing clinical teachers are identified for re-
mediation by providing a statistical basis for the deci-
sion. Clinical teachers with a total OCTQ score of more
than 32 are likely performing at an appropriate level as
this value relates to the 4th strata (Additional file 6).
Conversely, educators with a total OCTQ score of 25–
32 (3rd strata) could be assisted with formal professional
development activities or mentoring.

Binomial dimensionality testing & factor extraction
One of the strengths of the current study is the
evidence-informed approach to the testing of the dimen-
sionality of the OCTQ. Following the suggestions of
Hagell [55, 56] and Engelhard Jr. [45], multiple methods
were utilised to investigate the dimensionality of the
OCTQ. The 95% confidence interval for the t-test be-
tween the items that loaded positively and negatively on
the ‘Rasch factor’ contained the p-value of 0.05. Further,
the number of factors to extract using the four extrac-
tion calculations was one, supporting the argument that
the 12-item OCTQ is unidimensional.

Reliability estimates
Further evidence for the unidimensionality of the OCTQ
is provided through the ω and α values being well over
the accepted value of 0.80. Although it has been sug-
gested that the upper limit for α should be 0.90 [57] and
values greater than this may indicate item redundancy
[58], the fact that none of the 12 OCTQ items demon-
strate local dependency (r < 0.20) suggests item redun-
dancy is unlikely to be an issue.
McDonald’s ωh [59] was also calculated for the OCTQ

in order to investigate whether the items correlated
more strongly with a general factor versus subfactors,
and this was the case as evidenced by the path diagram
at Additional file 5. ωt is the estimate of the total reli-
ability of a questionnaire including both the general fac-
tor and subfactors [44, 60]. The ωt value in the present
study is consistent with the Cronbach’s α value. Both the

α and ω values suggest that over 94% of the total ques-
tionnaire score variance is due to all the factors in the
model (both general and subfactors). ωh on the other
hand has been reported to be the most appropriate reli-
ability estimation method [37] and represents the total
questionnaire score variance due to the general factor or
latent trait being measured [60]. In the present study
over 85% of the total OCTQ score variance is due to the
general factor as evidenced by ωh values of 0.86 and 0.89
for the raw data and polychoric correlation respectively.
These values are well above the 0.50 suggested by
Revelle [40] and 0.70 suggested by Hermsen et al. [60],
supporting the argument for unidimensionality of the
OCTQ. Further support is provided by a large explained
common variance (ECV) of 0.82 or 82% for the general
factor using the raw data, and 84% for the polychoric
correlation. The present study utilises multiple methods
to provide evidence for the unidimensionality of a
Rasch-derived measure.

Targeting
The targeting of the thresholds of the OCTQ items
covers a range of levels on the latent trait, particularly in
the middle and lower ends of the scale. This targeting
potentially allows the OCTQ to be used to identify clin-
ical teachers who are perceived by the students to be
performing suboptimally [61]. That said, respondents in
the present study typically rated their clinical teachers
highly, and this is consistent with reviews by Beckman et
al. [62] and Fluit [7] on the validity evidence of clinical
teaching evaluations. This potential ceiling effect is dem-
onstrated by the mean person location value of 2.45.
Whether this ceiling effect could be, or should be, re-
duced through modification of the response options is a
matter for debate, as some of the clinical teachers in the
present study could already be performing highly [61].
Support for the accuracy of the item and person loca-

tion values is provided by the fact the initial 399 re-
sponses, and final 246 responses that demonstrated fit to
the Rasch model, are greater than the sample size sug-
gested by Linacre [63] and Pallant and Tennant [18].
Work by Linacre [63] suggests that a sample size of 243
will provide item and person location values that are ac-
curate, regardless of the targeting of the scale.

Developing the validity argument
The framework proposed by Kane [23] covers four
stages: scoring, generalisation, extrapolation and implica-
tions and requires an initial definition of the latent con-
struct under consideration. In the present study the
latent construct is quality of clinical teaching provided
in osteopathy on-campus, student-led clinics. Previous
work has provided evidence to argue for the validity of
the scores derived from version 2 of the OCTQ [16],
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particularly the scoring and generalisation arguments.
The present study strengthens the scoring argument by
evaluating the fit of the items and responses to the
Rasch model, producing a questionnaire that meets the
assumptions of invariant measurement. The unidimen-
sionality of the OCTQ also provides a total score to esti-
mate the latent construct thereby satisfying the
requirements of a sufficient statistic, and provides fur-
ther evidence for the scoring argument. The method by
which the OCTQ is scored, along with the raw score-to-
Rasch score conversion, is presented in Additional file 6.
The total score (calculated by adding up each of the 12
items on the OCTQ) can be converted from an ordinal
level raw score to a Rasch-derived interval level score
that can be used in parametric statistical analyses. This
data can then be used to evaluate the impact of faculty
development activities, or track changes in clinical
teacher performance over time.
The generalisation argument is also strengthened in

that responses were collected from multiple students,
rating multiple clinical teachers, at multiple institutions,
in multiple countries. Initial development of version 2 of
the OCTQ was focused on one institution, and the in-
clusion of institutions from New Zealand and the United
Kingdom, in addition to Australia, progresses the gener-
alisation argument. The evaluation of DIF, and subse-
quent removal of items that demonstrated this feature,
provides evidence for the generalisation argument in
that no item in the 12-item OCTQ produces different
responses according to student gender, clinical teacher
gender or institution.
Initial evidence for the extrapolation argument is also

provided in the form of the OCTQ total score and item
thresholds. The total score can be used to make judge-
ments about the performance of a clinical teacher based
on a students’ perception, and given the fit of the items
to the Rasch model their thresholds can be used to dif-
ferentiate between levels of clinical teacher performance
at item level. These inferences are also supported by a
PSI of over 0.80 for the OCTQ. Support for the implica-
tions argument is also presented in the form of the four
statistically discrete strata that separate clinical teacher
performance. By applying these strata, program adminis-
trators may be able to identify clinical teachers who
would benefit from professional development activities
or mentoring, as well as identifying those performing at
the required level.
It is important to note that those elements described

above are only parts of the validity argument, and not
the argument as a whole. Further work is required to
provide evidence for other aspects of Kane’s argument,
particularly generalisation and implications, and this will
be the subject of subsequent investigations using the
12-item OCTQ.

Limitations of the study
Although the number of responses received was suffi-
cient to undertake a Rasch analysis, the generalisability
of the OCTQ is potentially limited to Australia, New
Zealand and United Kingdom osteopathy teaching insti-
tutions. Further work would be required to argue for its
use in teaching institutions in continental Europe, par-
ticularly around the validity of translations. There is also
likely to be a degree of profession specificity in that the
OCTQ has only been tested in the osteopathy profes-
sion. That said, it is possible that the questionnaire could
be applied in other on-campus, student-led clinical
teaching environments in professions such as chiroprac-
tic and podiatry, with only minor modifications. This as-
sumption requires further testing. Item removal and
modification was based both on the various fit statistics
produced by RUMM, and the opinion of the author.
Possible reasons for the removal of the 18 items from
the OCTQ could have been explored through the use
of a qualitative approach (asking students why they
answered items in a particular way), either confirming
the removal of the item or suggesting modifications
for further testing. Further research is also required
to investigate the relationship between the OCTQ
and student age, and year level in their respective
programs. Additionally, the influence of clinical edu-
cator demographics on OCTQ scores provides an-
other avenue for investigation.

Conclusion
The preceding analysis and discussion has provided fur-
ther evidence to support the developing validity argu-
ment for the scores derived from the OCTQ, consistent
with Kane’s approach to validity [23]. The present study
has provided evidence to argue for the construct validity
of a 12-item version of the OCTQ. The OCTQ is the
first clinical teaching evaluation questionnaire to be de-
veloped using Rasch analysis during its initial stages, en-
suring that it meets the assumptions of invariant
measurement. Fit of the OCTQ items to the Rasch
model and unidimensionality were achieved. Further evi-
dence of unidimensionality was demonstrated through
the omega hierarchical reliability estimate. The use of
five response categories (Strongly disagree to Strongly
agree) for 11 of the 12 items in the final version of the
OCTQ is also supported by their fit to the Rasch
model. Together this information supports the validity
of using the total OCTQ score as a sufficient statistic
representing the latent construct of clinical teaching
quality in osteopathy.
Items were included in 4 of the 5 factors identified by

Vaughan [16] in the initial development of the OCTQ.
The learning environment, feedback, reflective practice
and modelling factors all contributed items to the 12-item
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OCTQ however no item was drawn from the Patient
Management factor.
The OCTQ has a number of uses. Firstly the question-

naire can be used as part of a quality assurance strategy
in the clinical education component of a teaching pro-
gram. Secondly, the results obtained from the OCTQ
questionnaire can be used to inform faculty development
or professional development activities to improve the
clinical education experience for students and the educa-
tors, potentially improving patient care. Thirdly, the
questionnaire has the potential to provide a focus for
professional development activities. Finally, there is the
potential for the questionnaire to be evaluated for use in
allied health student-led clinics (or university clinics), in-
cluding other non-United States osteopathy programs.
Further research is now required to evaluate the reli-

ability of the 12-item OCTQ to strengthen the validity
argument and determine how many evaluations need to
be completed by students in order to obtain a reliable
indication as to the quality of clinical teaching provided
by a clinical teacher in osteopathy on-campus, student-
led clinics.
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CHAPTER 4 

Evaluation of teaching in a student-led clinic environment: assessing the 

reliability of a questionnaire 

 

 

Using the 12-item measure described in chapter 3, chapter 4 explores elements of the 

reliability of the questionnaire.  A significant portion of the investigation in this 

chapter relates to the identification of the number of questionnaires to be completed 

by individual students in order to produce a reliable decision about the clinical 

teaching quality of an individual educator.  Additional data to support the 

measurement properties of the questionnaire, including test-retest and intra-rater 

reliability, are also presented. 
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A B S T R A C T

Introduction: The Osteopathy Clinical Teaching Questionnaire (OCTQ) has been designed to evaluate the quality
of clinical teaching in osteopathy student-led clinics. Previous research has provided evidence for the scoring,
generalisation and implications components of the validity argument for the OCTQ. The aim of the present study
was to assess the reliability of the OCTQ providing further evidence for the validity argument.
Method: Senior students in the final years of two Australian osteopathy programs completed the OCTQ for each
clinical educator with whom they had worked with during a semester. Generalisability analysis, test-retest re-
liability and internal structure estimation were used to investigate the reliability.
Results: Each of the forty-one clinical educators received an average of 5.97 evaluations resulting in a G-coef-
ficient of 0.63. D-studies demonstrated eight evaluations are required for a coefficient of 0.7 and fourteen for a
coefficient of 0.8. Test-retest reliability demonstrated substantial to almost perfect agreement for all but one
OCTQ item. Internal structure estimations using Cronbach's alpha and McDonald's omega were both 0.93.
Conclusion: The results suggest that the OCTQ is a reliable tool to provide feedback to clinical educators, and
potentially, used to inform decisions to reward clinical educators for their performance.

Introduction

The Osteopathy Clinical Teaching Questionnaire (OCTQ) has been
developed as a student evaluation of their learning experience with an
individual clinical teacher during student-led clinics in the on-campus
university clinic environment. Like other evaluations of clinical
teaching [1,2], the OCTQ explores the students' opinion of the quality
of teaching provided by their clinical educator(s). Work undertaken
thus far to develop the OCTQ has been guided by current re-
commendations with respect to exploration of the questionnaire mea-
surement properties, including the use of classical test [3] and item
response theory approaches [4]. The current paper reports on an ex-
tension of the development work - to explore the reliability of the
OCTQ.

Student evaluations of teaching such as the OCTQ are often used to
inform faculty and professional development activities, and potentially
curricula changes. There are also numerous examples of where these
are used for employment, tenure and promotion decisions by program
administrators [2,5]. Where they are used for such decisions, the va-
lidity of interpretation of the score derived from the evaluation(s) needs
to be established or argued [2]. This argument allows for defensible
decision-making and potentially greater engagement with, and trust in,

the evaluation process by students, clinical educators, and program
administrators. The reliability of a questionnaire also contributes to
trustworthy and defensible decision-making when combined with other
evidence to develop a validity argument.

The reliability of a questionnaire contributes valuable information
to the overall understanding of its measurement properties. Providing
such evidence allows stakeholders to make a judgement with respect to
the dependability of the scores derived from the questionnaire. Multiple
forms of reliability have been reported in the clinical teaching evalua-
tion literature, including internal consistency (typically calculated as
Cronbach's alpha) in addition to inter-rater reliability, and test-retest
reliability [2,6,7]. More recently, generalisability theory has been ap-
plied in the development of clinical teaching evaluation questionnaires
[8–15]. However, few studies utilise multiple approaches to the ex-
ploration of reliability to support the validity argument [16]. Each re-
liability statistic has its own limitation, primarily related to the data-
driven nature of the calculation of these statistics. Therefore, there is
great value in using multiple forms of reliability calculation as this will
ensure “… ample evidence be [is] accumulated to establish the relia-
bility of scores before using an instrument in practice” [16].

Kane [17,18] has provided numerous commentaries on the use of an
argument-based approach to validity. Kane's framework is predicated
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on the idea that multiple sources of evidence are required in order to
demonstrate validity – one develops an argument for the validity of the
interpretation of a score. The premise is that an assessment or evalua-
tion tool in itself cannot be valid, it is the interpretation of the score
derived from the tool that may demonstrate validity. Kane outlined a
sequential approach to developing and presenting relevant evidence for
the validity argument: scoring, generalisation, extrapolation and implica-
tions. Importantly Kane's approach does not dictate the type of evidence
that can be presented for each part of the argument. This allows for
research into different contexts to contribute evidence to building an
argument, and the flexibility to utilise qualitative, quantitative and
mixed methods research designs as part of this approach.

Evidence for the validity argument for the Osteopathy Clinical
Teaching Questionnaire (OCTQ) has been presented previously [3,4].
This evidence to date provides support for the scoring, generalisation and
implication arguments for the interpretation of the score derived from
the OCTQ however the extrapolation argument requires further devel-
opment. A key component of the validity argument that requires ad-
dressing from the outset is the proposed interpretation of the score
derived from the questionnaire. In the context of the OCTQ, the pro-
posed interpretation is the quality of clinical teaching provided by a
clinical educator in the osteopathy student-led, on-campus clinic environ-
ment. The aim of the current study is to present a suite of reliability
statistics to evaluate the generalisability, retest reliability and criterion
validity of the Osteopathy Clinical Teaching Questionnaire (OCTQ).
This information provides further evidence for the validity argument
for the interpretation of the score derived from the OCTQ.

Method

This study was approved by the Victoria University and Southern
Cross University Human Research Ethics Committees (HRE15-238 and
ECN15-301).

Participants

Students enrolled in year 4 and year 5 of the osteopathy programs at
Victoria University (VU) (Melbourne, Australia) and Southern Cross
University (SCU) (Lismore, Australia) were invited to complete a paper
version of the Osteopathy Clinical Teaching Questionnaire during
October and November 2015.

Questionnaire

The Osteopathy Clinical Teaching Questionnaire (OCTQ) [3,4] is a
15-item measure of clinical teaching quality in osteopathy student-led,
on-campus clinics – 12 items measuring clinical teaching quality and 3
global rating items. Each of the 12 clinical teaching quality items are
scored on a 1 (strongly disagree) to 5 (strongly agree) Likert-type scale
and takes approximately 2min to complete. The reliability estimates for
the OCTQ have been calculated as greater than 0.85 and the calculation
of a total score (not including the 3 global items) is a sufficient statistic
[4]. When calculating the total score, item 12 requires rescoring - the
strongly disagree/disagree options are collapsed to a 1 with the other
three options scored as 2, 3 and 4 respectively. The total available score
for the 12 items on the OCTQ is 59 and can be converted to an interval-
level score using the table at Appendix 1. Each of the three global items
are rated on their own five-point Likert-type scale.

Data collection

At both Victoria University and Southern Cross University, students
were asked to complete one questionnaire for each of the osteopathy
clinical educators they had worked with in the on-campus, student-led
clinics during the second-half of the 2015 academic year. When com-
pleting the OCTQ, the student was asked to identify the clinical

educator being rated and their own gender however they were not re-
quired to personally identify themselves and could complete the ques-
tionnaires at a time of their choosing. Completion of an evaluation was
not a requirement to receive a grade or satisfactorily complete a clinical
unit in either osteopathy program.

At Victoria University, in order to evaluate the test-retest reliability
of the OCTQ, students in year 4 only were asked to write a self-gen-
erated code on each questionnaire they completed at both time 1 (T1)
and time 2 (T2) in order to match responses. Students completed the
OCTQ at T1 then undertook their normal one-and-a-half-hour practical
skills class. This process was used to ensure that the students were not
exposed to any clinical teaching in between the administrations of the
questionnaire. At the end of the class (T2), the students were asked to
complete the OCTQ again for each educator they rated at T1.

Data analysis

Data were entered into SPSS (version 21) to organise the export to
other programs for the data analysis. Item 12 was rescored as per
Vaughan [4] where the strongly disagree and disagree options were col-
lapsed into one. Data were then exported to R [19] to generate the
descriptive statistics using the psych package [20].

Generalisability analysis
Background. Generalisability theory (GT) is based on an extension of
the analysis of variance (ANOVA) in classical test theory and is a useful
analysis where there are multiple sources of variance (i.e. students,
examiners, items, cases, patients) in the total score derived from a
measure [21]. The measurement score is decomposed into these
multiple sources, or ‘facets’ in GT, allowing for the evaluation of how
the individual facet and its interactions with other facets, contribute to
the score variance. The object of the measurement [21] or facet of
differentiation [22] is the entity being measured and the score for this
entity is thought to represent the universe score [23]. The other entities
are termed either fixed or random facets of generalization. A fixed facet is
one that, for the purposes of the measurement, does not change (i.e.
number of items on the measure) [23]. Conversely, a random facet is
one where the number can change as these facets are typically drawn
from a universe of entities (i.e. raters, examiners, students). In GT,
consideration is also given to whether a facet is crossed or nested within
another facet [21]. A facet is crossed with another where each level of
the facet interacts with the other (i.e. all students are assessed by all
examiners). Conversely a facet is nested when one level of the facet
interacts with a portion of the other facet (i.e. some students are
assessed by one examiner, and other students by another examiner).

Together this information is used to design the generalisability
analysis. Bloch and Norman [21] summarise the desired outcome of a
generalisability analysis as

“… to what extent can we extrapolate the results achieved on a
limited sample of test tasks, measured under unique test conditions
to a universe of tasks and conditions, from which the specific test set
has been drawn more or less arbitrarily”.

The generalisability analysis produces variance component values
and two reliability coefficients, Ep2 (relative error) and Φ (absolute
error). The variance components can be converted to percentages by
dividing them by the total score variance in order to assist in their in-
terpretation [23]. The decision about which coefficient to report is
based on whether the desire is to make a comparison with other in-
dividuals within the facet of generalization (Ep2) (i.e. normative decision
making) or the interest is only in the individual (Φ) [21,23].

The previous is a description of a G study – the derivation of a re-
liability coefficient by estimating the variance attributable to different
facets [23]. GT allows for the variation of the facets of generalization to
model the impact of changing the number or level of the facet on the
reliability coefficient. This is referred to as a decision (D) study and is
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designed to develop “… a measurement that minimizes error for a
particular purpose” [24]. A more in-depth review of GT, its mathema-
tical basis and the practical applications beyond that described in the
present study is provided by Bloch and Norman [21].

Analysis. A generalisability analysis was performed to determine the
variance components and reliability of the OCTQ and ascertain how
many questionnaires are required for a reliable decision. The design of
the present study was i x (e:s) where ‘i’ represents the 12 OCTQ items,
‘e’ represents the clinical educators and ‘s’ represents the students. This
design is consistent with other G studies of clinical teaching evaluations
[8,12–15], and is succinctly described by Bloch and Norman [21]:

“Teacher [clinical educator] is the facet of differentiation, and here
student (rater), a facet of generalization, is nested in teacher since
each student belongs to only one section. But item (on the scale) is
crossed with teacher, since all teachers are rated on the same items”

The design was unbalanced in that each clinical educator received a
different number of ratings from the students. The Φ coefficient was
reported as the performance of an individual clinical educator was not
compared to that of their peers (an absolute rather than relative decision
in GT terminology).

Using the variance components, a D study was performed to de-
termine how many questionnaires would be required to achieve a
generalisability coefficient of 0.80 [23]. This value is widely considered
to be acceptable for high-stakes decision making. Data were imported
into G_string IV [25] for the generalisability analysis (G-study) and de-
cision study (D-study). The number of Items was fixed at 12 as these
were the only items of interest in the present study [7,13].

Temporal stability (test-retest reliability)
Temporal stability was evaluated using weighted kappa in R [19]

using the psych package [20]. Norman and Streiner [26] have pre-
viously reported that weighted kappa is equivalent to an intraclass
correlation coefficient (ICC2,1) and can be used interchangeably.
Weighted kappa was chosen as the data were ordinal in nature. The
interpretation of the weighted kappa was based on Landis and Koch
[27]:< 0 Less than chance agreement; 0.01–0.20 Slight agreement;
0.21–0.40 Fair agreement; 0.41–0.60 Moderate agreement; 0.61–0.80
Substantial agreement; and 0.81–0.99 Almost perfect agreement.

Relationship between global ratings and total scores
The relationship between the three global ratings and total Rasch-

converted OCTQ score was evaluated using Spearman's rho (ρ) and
interpreted according to Hinkle, Wiersma [28]: 0–0.30 (negligible);
0.30–0.50 (low); 0.50–0.70 (moderate); 0.70–0.90 (high); 0.90–1.00
(very high). The total Rasch-converted OCTQ score [4] was used as the
data are interval-level rather than ordinal potentially allowing for
greater sensitivity in the difference between total questionnaire scores.

Reliability estimation
Cronbach's alpha (α) and McDonald's omega total (ωt) (and their

confidence intervals) were calculated as the reliability estimates using
the MBESS package [29] in R [19]. Bootstrapping was applied to con-
firm the CI's using 1000, 5000 and 10000 iterations. Only the responses
from T1 were used for the analysis and as the OCTQ has been shown to
be unidimensional [4] calculating both reliability estimates using all 12
OCTQ items is appropriate. Item-total correlations and alpha if item
deleted statistics were generated using the psych package [20]. Cron-
bach's alpha is a widely reported reliability estimate [30] however
numerous authors have highlighted issues with its use as a measure of
internal consistency [30–32]. That said, there is little agreement in the
literature about which estimates to calculate. Dunn, Baguley [30]
suggest that McDonald's omega (ω) is a suitable alternative particularly
where the tau-equivalence assumption for α is violated.

The test-retest Cronbach's alpha was calculated [33] in order to
evaluate the effects of transient error in the test-retest administration of

the OCTQ. Effects of item recall on alpha is reported to be less for test-
retest alpha than the test-retest correlation, and an underestimate of
reliability [33]. Tau-equivalency is an assumption underlying the use of
test-retest alpha however Green [33] suggests this assumption is re-
ported to be largely met in measures that demonstrate uni-
dimensionality. Previous research has provided evidence for the uni-
dimensionality of the OCTQ [4] therefore use of Cronbach's alpha is
acceptable.

McDonald's omega hierarchical (ωh) provides an indication as to
the reliable variance attributable to the general factor or latent con-
struct being measured. Values greater than 0.50 [34] and 0.70 [35]
have been suggested as acceptable. ωh was calculated using the psych
package [20] in R [19].

Results

Three-hundred and four questionnaires were received evaluating 41
of the 44 clinical educators across the two institutions (Table 1). De-
scriptive statistics for the OCTQ are presented in Table 2.

A G-coefficient of 0.63 was obtained based on an average of 5.97
questionnaires per clinical educator (range - 2 to 15 questionnaires per
educator). The variance components are presented in Table 3 and the D-
study coefficients are presented in Fig. 1. To provide feedback to an
individual clinical educator that is reliable, 8 questionnaires are re-
quired to achieve a Φ coefficient of 0.70.

Test-retest reliability results are presented in Table 1. Substantial to
almost perfect agreement was observed for all but item 12 where fair
agreement was observed. Almost perfect agreement was observed for all
three global ratings. Test-retest alpha was 0.90. These results suggest
the OCTQ items, except for item 12, are stable across a short-term ad-
ministration. The relationships between the total Rasch-converted
OCTQ score and global rating one (I would do more clinics with this
Clinical Educator) and two (I would recommend other students to work
with this Clinical Educator) were both moderate (ρ=0.68, p < 0.01).
A high correlation was observed between the OCTQ total score and
global rating three (Rate the overall effectiveness of this Clinical Edu-
cator as an educator/supervisor) (ρ=0.72, p < 0.01).

Cronbach's α and McDonald's ωt were 0.93 [95%CI 0.91–0.94] and
0.93 [95%CI 0.92–0.94] respectively. These values suggest that ap-
proximately 7% of the variance in the OCTQ score is measurement
error, and these values did not change in relation to the number of
bootstrapping iterations. Item-total correlations were moderate or
greater (range 0.63–0.83), the inter-item correlation average was 0.51
(range 0.50–0.53) (Table 1), and alpha did not improve if any OCTQ
item was deleted. ωh was acceptable at 0.73 and suggests that 73%
variance in the total OCTQ score is accounted for by the latent construct
of clinical teaching quality in osteopathy student-led, on-campus
clinics.

Table 1
Overview of clinical educator and student responses.

Total Institution

Victoria
University

Southern Cross
University

Total responses 304 199 (65.4%) 105 (34.6%)
Responses by student

gender
Male 156 96 (48.2%) 60 (57.1%)
Female 136 95 (47.7%) 41 (39.0%)

Responses by clinical
educator gender

Male 196 117 (58.8%) 79 (75.2%)
Female 107 81 (40.7%) 26 (24.8%)

Note: some participants did not indicate either their gender or the gender of the
clinical educator being rated.
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Discussion

The present study extends on previous work by evaluating the re-
liability of the OCTQ to support trustworthy decision-making based on
the results of the questionnaire. That is, program administrators and
clinical educators can have a sense of ‘trust’ in the data based on the
evidence supporting the validity of the score derived from the ques-
tionnaire described here.

Generalisability analysis

The G-study demonstrated that an average of 5.97 questionnaires
achieved a Φ coefficient of 0.63. This is consistent with the initial
analysis of a 9-item clinical teaching behaviours questionnaire by
Keely, Oppenheimer [15]. A D-study using the OCTQ data suggests that
questionnaires completed by eight different students on a single clinical
educator provides a Φ coefficient of 0.7. This reliability coefficient
provides evidence to support the use of the OCTQ as a feedback tool
[36]. The information and scores could be used to guide program ad-
ministrators about faculty development activities targeted to an in-
dividual clinical educator for example. In order to utilise the scores
derived from the questionnaire for higher-stakes decisions such as
promotion, tenure or teaching awards, a single clinical educator would
require 14 individual student questionnaires. This number of ques-
tionnaires provides a Φ coefficient of 0.8, and is consistent with other
clinical teaching evaluations published by Keely, Oppenheimer [15]
and Hindman, Dexter [14]. Beyond this number of evaluations the re-
liability would not substantially increase (Fig. 1).

Calculation of the variance components that underpin these Φ
coefficients provides further information about the psychometric
properties of the OCTQ. There are no universal guidelines by which to
determine the acceptability of a variance component value [23] and
they need to be interpreted within the context of the individual study.
This can also be a limitation applied to any study of reliability as the
calculated coefficients may change, albeit minimally. When combinedTa
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Table 3
Variance components for the generalisability study of the Osteopathy Clinical
Teaching Questionnaire.

Effect Degrees
of
freedom

Sum of
Squares

Variance
Component

Percentage
Variance
Component

Educator 39 327.78 0.06 10.5
Student:Educator 256 688.36 0.20 35.1
Items 11 214.99 0.06 10.5
Educator x Items 429 165.35 0.02 3.6
Items x Student:Educatora 2816 652.73 0.23 40.3

a Residual error.

Fig. 1. Number of Osteopathy Clinical Teaching Questionnaires for different
reliability coefficients.
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with other reliability data, as in the present study, the impact of this
limitation is reduced but does not negate the need for other researchers
to evaluate reliability in their own clinical education environment.

The decision to report the Φ rather than the Ep2 coefficient is sup-
ported by the small variance component for Educator (10.5%). The
variance attributable to the differences between individual clinical
educator OCTQ scores is approximately one-tenth [37]. The clinical
educators in the present study are likely to already be performing at a
high level, as evidenced by the high mean OCTQ score. Therefore, there
is little difference between the mean scores for each Educator evaluated
in the present study therefore there is little ability to rank the clinical
educators based on their total OCTQ scores. Further comparisons be-
tween educators are not appropriate, and from a practical standpoint,
would represent a normative decision that is unlikely to be defensible.
de Oliveira Filho, Dal Mago [12] and Haider, Johnson [13], using the
same G-study design as the present study, reported variance compo-
nents of 56% and 28% respectively for the instructor/teacher [Edu-
cator] in their studies. The substantial difference in the variance com-
ponent is likely due to the fact that de Oliveira Filho, Dal Mago [12]
utilised a balanced design, whereas an unbalanced design that is more
reflective of the clinical education environment was used in the present
study.

The Student:Educator interaction in the present study accounts for
the second largest variance (35.1%) and is consistent with other studies
[12,14,38]. This result suggests that each student has a different per-
ception of the quality of teaching provided by the clinical educator
[12,15,23]. de Oliveira Filho, Dal Mago [12] also suggest that this in-
teraction term could reflect differences in the students' interpretation of
the questionnaire items, real differences in teaching quality between
clinical educators, and/or a combination of all of these factors. Haider,
Johnson [13] demonstrated a 4% variance component for this inter-
action in their study. These authors argued that stringency (all raters
agreed on the same level for the teaching performance) may have ac-
counted for this small variance component. The substantial difference
between the variance components for Student:Educator in the present
study and those presented by Haider, Johnson [13] provides support for
the argument that students are rating each clinical educator differently,
whilst using the same items on the OCTQ. This appears to be a strength
of the twelve items that comprise the OCTQ.

It is not possible to deconstruct this Student:Educator variance
component further using the current design, however it does provide an
avenue for future research. The substantial contribution of this inter-
action to the score variance supports the need to obtain a suitable
number of responses to make a trustworthy absolute decision, and avoid
making relative decisions [39].

The Item facet provides an indication as the internal consistency of
the measure used in the study [23]. The variance accounted for by Item
was 10.5% suggesting the OCTQ items generated relatively similar
mean scores (Table 1) with some variation in the level of difficulty of
each item [14]. Vaughan [4] demonstrated that the OCTQ items eval-
uate different levels of clinical educator performance therefore varia-
tion in item difficulty is expected. The Item variance component is re-
latively consistent with the other reliability estimation methods in the
present study (α and ωt = 0.93), and those described by Copeland and
Hewson [8] (11%) and Haider, Johnson [13] (18%) using alternative
questionnaires to evaluate clinical teaching.

The Educator x Item term accounted for 3.6% of the variance, and is
somewhat less than the 23% demonstrated by Copeland and Hewson
[8] and 16% by Haider, Johnson [13] but more consistent with
Hindman, Dexter [14]. Again, this difference could be attributed to the
respective study designs. Although these studies treated Student as a
random factor, Copeland and Hewson [8] and Haider, Johnson [13]
used 5 randomly selected responses whereas the present study utilised
all responses, regardless of how many a clinical educator received.
Given the random nature of the selected responses, the relative ranking
of the clinical educators would change if different students rated the

educators in the studies by Copeland and Hewson [8] and Haider,
Johnson [13]. In contrast, there would be very little change in the re-
lative rankings in the present study with the small Educator x Item
variance component.

Items crossed with Student nested in Educator reflects both random
and systematic error variance [10]. This was the largest contribution to
the variance of the total OCTQ score at just over 40%, and is consistent
with studies by Copeland and Hewson [8] (46%), Hindman, Dexter
[14] (43%), and Haider, Johnson [13] (36%). Because of the nested
design of the G-study it is not possible to deconstruct this variance
component further [10]. This result does however provide some sup-
port for the notion that the students may be interpreting the OCTQ
items differently [8,13] - a 3-way interaction between the student-
clinical educator-OCTQ item [14]. As highlighted previously, this dif-
ference in interpretation could be due to an actual difference in the
interpretation of the items between students, or the influence of other
factors (e.g. age, level of training, clinical learning environment, per-
sonality) on item interpretation [10].

A number of studies have investigated the inter-rater reliability of
clinical teaching evaluations [12,40–42]. Such studies make the im-
plicit assumption that different students will have the same (or similar)
perception of a clinical educator's teaching quality. The G-study pre-
sented here demonstrated an inter-rater reliability coefficient of 0.63
suggesting that approximately 6 OCTQ responses would provide a
moderate level of inter-rater reliability. Students in the present study
did not appear to have the same perception of a single clinical educator.
It is known that, amongst other factors, the interpersonal relationship
between the clinical educator and an individual student [10,14,43], and
the clinical learning environment [44] influence responses to clinical
teaching evaluations. These factors may account for the moderate inter-
rater reliability. Moderate inter-rater reliability may also be a valuable
property of clinical educator evaluations. If all students are consistent
in their evaluation of a single clinical educator the utility of the in-
formation that can be derived from the questionnaire becomes some-
what limited.

Temporal stability

To ascertain an accurate indication of temporal stability of the
OCTQ items, weighted Kappa was used in a subset of the student po-
pulation reported here. Temporal stability of OCTQ items 1 to 11 was
substantial to almost perfect. Importantly, no student was exposed to
their clinical educator in the period during the data collection.
Therefore, it is not possible for any interaction between educator and
student to influence these results. Given students were required to rate
multiple clinical educators they are less likely to remember the previous
rating, reinforcing the temporal stability results. The high test-retest
alpha (0.90) and narrow 95% confidence intervals for each of these
items further supports the accuracy of these results.

Item 12 was the only item that did not demonstrate substantial to
almost perfect agreement. This item evaluates the students' perception
of demonstration of skills related to manual therapy practice. Previous
work to develop the OCTQ demonstrated that this item was the only
one that required rescoring [4]. The strongly disagree and disagree op-
tions were collapsed together to create the OCTQ total score. Whilst this
item did demonstrate fit to the Rasch model in a previous study [4],
these two issues (item rescoring and moderate agreement) suggest that
the item may require further investigation.

A possible reason could be that suggested by Mackillop,
Parker‐Swift [45] in their study. These authors identified that com-
pound items on a multisource feedback form were less reliable than
non-compound items. Item 12 Demonstrated osteopathic, clinical ex-
amination and rehabilitation knowledge and skill(s) could be classified as a
compound item in that it asks the respondent to evaluate the clinical
educator on multiple aspects of their performance within the one item.
Splitting item 12 may assist in improving its temporal stability. Future
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work could investigate two options for the item:

1 Split the item into Demonstrated osteopathic, clinical examination
and rehabilitation knowledge and Demonstrated osteopathic, clin-
ical examination and rehabilitation skills; or

2 Split the item into Demonstrated osteopathic knowledge and skills,
Demonstrated clinical examination knowledge and skills, and
Demonstrated rehabilitation knowledge and skills.

The cognitive load associated with this item may be too high for the
student when evaluating their clinical educator. That is, they are being
asked to evaluate the clinical educator on multiple areas – the com-
pound item. Adding to the increased cognitive load is the student rating
multiple clinical educators in a single administration in the present
study. Whether the temporal stability would improve if the student was
asked to repeatedly evaluate only one clinical educator requires further
investigation.

Relationship with global ratings

Bierer and Hull [46] suggest that clinical teaching evaluations that
are to be used for summative decisions should contain a global rating
item, and it is posited here that this should also apply to formative
decisions. The OCTQ has three global rating items: one to capture a
students' overall perception of effectiveness; and two ‘satisfaction’
items.

Rate the overall effectiveness of this Clinical Educator as an educator/
supervisor demonstrated a high correlation with the total Rasch-con-
verted OCTQ score (ρ=0.72) and provides some evidence for criterion
validity [11,47]. This high correlation provides support for the argu-
ment that the total OCTQ score captures a substantial proportion of the
effectiveness of the teaching and supervision provided by the clinical
educator [11,48] and is within the 0.40–0.80 range suggested by van
der Leeuw, Lombarts [47].

Satisfaction could provide an indicator of quality processes [49]. I
would do more clinics with this Clinical Educator and I would recommend
other students to work with this Clinical Educator are the two global sa-
tisfaction items on the OCTQ. Both were moderate correlations but only
slightly less than the effectiveness global rating described above. The
correlations suggest that the interpersonal and teaching domains cov-
ered by the OCTQ [4] relate to satisfaction with the performance of the
clinical educator. However, given the moderate correlations, it is likely
there are other factors beyond that captured by the OCTQ that influence
satisfaction with an educators' performance. Examples of these factors
could be level of supervision provided [50], clinical learning environ-
ment, and the student-educator personality interaction [10,14,43].

Reliability estimations

Reliability estimates for the OCTQ were also calculated. Consistent
with previous work [4] both α and ωt were both above 0.92. In the case
of ωt the value of 0.93 indicates the general factor (latent construct)
and group factors account for 93% of the variance in the total OCTQ
score. The group factors have been described previously [4] and po-
tentially represent the interpersonal and clinical teaching domains [6].
ωh provides an indication as to the variance attributable to the general
factor (latent construct of quality of clinical teaching in osteopathy)
[51]. In the present study, 73% of the total score variance is attribu-
table to the general factor only. This is lower than the 86% observed in
previous work on the OCTQ [4] but above an acceptable level [35].
This finding supports the previous assertion that reliability coefficients
are data driven, will vary between datasets and require calculation with
each administration. The current study is also the first to utilise
McDonald's omega as a reliability estimation as part of the evidence for
the validity of a clinical teaching evaluation, and other authors are
encouraged to report the same when using the OCTQ or other clinical

teaching evaluation tool.
Cronbach's α was also acceptable and removing an item did not

improve the α score. Item-total correlations were also acceptable
(0.63–0.81). The α value in the present study was over 0.90 suggesting
item redundancy [52]. However removal of an item does not improve
the α value, the item-total correlations were not high [15], and the
OCTQ was constructed in such a way as to limit the inter-item re-
lationships [4]. Therefore, item redundancy is unlikely to be an issue.
Further, other authors of clinical teaching evaluations have demon-
strated α values over 0.90 [7,8,12]. The α and ω statistics presented
here provide further evidence to support the valid calculation of a total
score for the OCTQ as it measures one latent construct – quality of
clinical teaching in osteopathy student-led clinics [4].

Validity argument

Kane's validity argument approach [17] suggests evidence be pro-
vided for four aspects in order to argue for the validity of the inter-
pretation of a score. Evidence for the scoring argument continues to be
provided in the form of the reliability estimations. McDonald's omega
hierarchal (ωh) [51] was above 0.70 in the present study and a previous
study investigating the construct validity of the OCTQ [4]. When
combined, both studies provide evidence to support the calculation of a
total score for the OCTQ.

The statistical approach employed in the present study provides
evidence for the generalisation argument. The students and clinical
educators are drawn from the possible ‘universe’ [21,23] of stake-
holders in the evaluation of clinical teaching in osteopathy student-led,
on-campus clinics. This allows the results of the present study to be
generalised to Australian osteopathy programs. Given the development
of the OCTQ in a previous study [4] also included evaluations from
osteopathy programs in New Zealand and the United Kingdom, it may
be possible to argue for the generalisation to these programs. However,
further evidence is required to support this assertion.

Reliable feedback can be achieved with eight individual students
completing an evaluation on a single clinical educator. This information
provides evidence for the implications argument in that the OCTQ can
be used to provide feedback based on the student's perception of clinical
educator performance. Temporal stability of the OCTQ items provides
further support however the evidence is tempered by the fair intra-rater
reliability for item 12. Further work is required to ensure the temporal
stability of item 12 before it can be used for high-stakes decision-
making – its use for guiding feedback and professional development is
acceptable however.

Limitations

There are a number of limitations in the present study. Firstly, the
study was undertaken in two Australian teaching institutions which
may limit the generalisability of the results to other non-United States
osteopathy teaching programs.

The anonymous nature of the responses to the OCTQ prevents a
definitive statement about the response rates in the present study.
However, there were approximately 130 students eligible to participate
across both teaching programs at the time of the study. Therefore more
than 300 responses provides an indication that the responses are re-
presentative of the ‘universe’ [23] from which the data could possibly
be drawn at the time of the study. Each Clinical Educator also received
six evaluations on average which represents the number of students the
typical educator would supervise in an Australian osteopathy student-
led, on-campus clinical setting [53].

Whilst the average number of questionnaires completed for each
clinical educator was six, there was a range from two to fifteen. It is
possible that a student may have only evaluated one or two clinical
educators when they worked with more over the period of the study.
This may have also led to the situation where the student chose to
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evaluate only the clinical educators that they had a strong opinion
about (whether positive or negative). Therefore, those clinical educa-
tors performing at the expected level may not have been evaluated.

The temporal stability of the OCTQ items could have been evaluated
within the G-study. The G-study design would have included an
Occasions facet representing the multiple administrations of the OCTQ
[10]. This was not possible for logistical reasons as the ability to sample
students between their clinic times was limited by timetabling. Such a
study design is important to ensure that the students are not exposed to
the clinical educators whom they are evaluating in the period between
administrations [10].

Conclusion

The present study sought to investigate the reliability and number of
questionnaires that would be required to be completed by students for a
single clinical educator in two Australian osteopathy programs. This
information can then be used to provide the clinical educator with
feedback about their clinical teaching performance from the standpoint
of the students. Eight questionnaires will provide a reliable indication
as to the educator's performance. The information derived from these 8
questionnaires could be used to provide feedback to an Australian os-
teopathy clinical educator to assist them to identify their strengths,
improve their performance and guide professional development. All but
one OCTQ item, and the three global rating items demonstrated sub-
stantial to almost perfect agreement. This issue with the test-retest sta-
bility of one item requires further investigation prior to the OCTQ being
used for promotion, tenure and teaching award decisions. The relia-
bility estimations are consistent with previous work and support the
validity of the calculation of a total score for the OCTQ. These results
provide evidence for all four aspects of Kane's validity argument:
scoring, generalisation, extrapolation and implications. Further work is
now required to address the issue with one OCTQ item. Future studies
will also explore the relationship of the OCTQ to clinical educator self-
evaluations and self-efficacy, and how other clinical education en-
vironmental factors relate to OCTQ scores to continue building evi-
dence for the validity argument.
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CHAPTER 5 

Clinical educator self-efficacy, self-evaluation and its relationship with student 

evaluations of clinical teaching 

 

 

Using the 12-item measure developed in the preceding chapters, chapter 5 explores 

the relationship between self-evaluation of clinical teaching quality and the ratings 

provided by learners.  This study is consistent with the notion that multiple sources of 

evidence be collected to inform decisions about clinical teaching quality.  The study 

in this chapter also explored the self-efficacy of osteopathy clinical educators and 

identified that those educators with high self-efficacy were more likely to receive 

lower ratings from learners compared to educators who reported lower levels of self-

efficacy.  
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Background
A more comprehensive picture of clinical educator
teaching quality and performance can be developed
through the collection and triangulation of data from
multiple sources, including students, peers, program
administrators and self-evaluation [1–4]. In clinical
education, students will typically evaluate their clin-
ical educators at the end of a clinical placement or
rotation offering one perspective of teaching quality.
Widely used in clinical education, these evaluations
serve to provide feedback to the educators, as well
as faculty and program administrators [3, 5] in order
to maintain and improve teaching quality [6]. Faculty
and program administrators are typically interested
in this information for the purposes of professional
development activities, remediation, teaching awards,
promotion, and potentially ongoing employment de-
cisions [4]. Student evaluations of teaching are used
extensively in higher education however authors have
highlighted significant challenges with their inter-
pretation (i.e. poor construct definition, gender bias,
low reponse rates) and use of the results [7–11],
particularly when the student perspective is used in
isolation. This collective literature suggests data from
student evaluations be limited to formative decision-
making that is informed by data collected longitudin-
ally and triangulated with other measures of teaching
quality [8, 12, 13].
When data about teaching quality are drawn from

multiple sources, it is anticipated that the clinical edu-
cator will use this data to assist them to improve their
teaching. Gathering this data may also stimulate the
clinical educator to reflect on their performance, and
institute changes to their education practice to im-
prove teaching quality. The ‘self-regulated professional’
[14] engages in this reflective practice cycle as part of
daily clinical practice. However, if or how they use
self-evaluation in their practice as a clinical educator is
less clear with few examples in the literature [1, 6].
Whilst self-evaluation has been shown to have limita-
tions when used in isolation [14–16], if combined with
data from external sources [2, 17–20] it can be regarded
as informed self-assessment [21] and this combined data
can be valuable to improve performance. Self-assessment
judgements appear to be multifactorial [21], with context-
ual factors and “underlying tensions” (p. 1212) influencing
the use of data from one source over another.
Our understanding of self-assessment is better in-

formed by exploring the external and internal infor-
mation individuals draw on to inform this judgement
[20–22], whilst also acknowledging that this informa-
tion can be of varying quality [20]. The current study
draws on the definition of self-assessment by Eva and
Regehr [16] who describe this construct as:

“ … a pedagogical process by which one takes
personal responsibility for looking outward, seeking
feedback and explicit information from external
sources, then using these externally generated
sources of assessment data to direct performance
improvements” (p.15).

Several studies have investigated the relationship of
clinical education self-evaluation data to that generated
by learners [1, 3, 6]. These studies suggest there is lim-
ited concordance between self- and student evaluations,
inferring potential use of differing standards when mak-
ing quality judgements [23]. This difference in student
and self-evaluation appears to stimulate reflection on
performance [1], typically for those who under- rather
than over-estimate their own performance [6]. Notwith-
standing the aforementioned research, feedback from
students appears to stimulate self-evaluation [2, 20].
A potential influence or mediator of self-evaluation of

performance, amongst other processes, is self-efficacy
[14]. Self-efficacy as a construct stems from the work of
Bandura [24] and is defined as the self-perceived ability
to perform a task, self-monitoring, and to an extent,
motivation to persevere when faced with challenges or
difficulties with said task. Self-efficacy, however, is task
and context-specific [25], and develops through experi-
ence with task outcomes, observation of successful or
positive performances, feedback and reflection on task
performance [26]. In the clinical teaching context, self-
efficacy could be considered to be the beliefs of the educa-
tor in their ability to facilitate student learning through
engaging with alternative educational approaches, toler-
ance to mistakes and student-centred learning [27]. Vari-
ous meta-analyses from the wider educational literature
have demonstrated small positive, and significant, relation-
ships between self-efficacy and teaching effectiveness [28],
self-assessment and self-efficacy [29], and self-efficacy with
a commitment to teaching [30] in teachers. However, we
know little about the self-efficacy of clinical educators in
the health professions context, and how this construct
correlates with teaching quality.
Although the construct of quality of clinical teaching

has not been agreed on in the literature [31] – likely due
to its context-specific nature [32] - it broadly incorporates
the interpersonal attributes, and teaching approaches
utilised, by clinical educators [33], and is a term widely
used in the literature [31, 34–38]. Drawing on Beckman,
Ghosh, Cook, Erwin and Mandrekar [33], quality of clin-
ical teaching in the current study was defined as ‘the inter-
personal attributes exhibited, and teaching approaches
used by osteopathy clinical educators in a student-led clin-
ical learning environment’. The present study continues
developing the validity argument of a measure of quality
of clinical teaching – the Osteopathy Clinical Teaching
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Questionnaire (OCTQ) [39]. Specifically, the study evalu-
ates clinical educator self-efficacy, in context, and its
relationship to self- and student perception of quality of
clinical teaching using the OCTQ. The current study is
also part of a larger program of research to develop a
validity argument for the tools that might be used in a
whole-of-system approach to evaluation of clinical teach-
ing and quality assurance of clinical education in the
student-led clinic context. The work presented here ex-
plores the intersection of student and self-evaluation data
about clinical teaching quality, and its relationship to self-
efficacy as one factor that may influence this data.

Methods
This study was approved by the Victoria University (VU)
Human Research Ethics Committee.

Participants
Students enrolled in year 4 (n = 80) and 5 (n = 55) of the
VU were introduced to the study in a practical skills
class (outside of the clinic environment) and provided
with copies of the OCTQ. Those students interested in
participating were encouraged to, prior to their next
clinic session [4], complete the OCTQ for each clinical
educator with whom they had worked during the July
2017 to November 2017 teaching period and return it to
a secure box in the teaching clinic. Student responses
were anonymous, and participation in the study was not
a requirement of any academic subject in their programs.
The student was not required to identify themselves how-
ever they were required to write the name of the clinical
educator being rated at the top of the form. Consent to
participate was implied by return of the questionnaire.
Clinical educators (n = 42) employed in the osteopathy

program at VU during the same period were invited to
complete the questionnaires (OCTQ and SECT), in their
own time, in November 2017. Those who chose to
participate in the study were asked to identify them-
selves by name in order to match their self-evaluation
data with that obtained from the students. Each clinical
educator returned the completed questionnaires to a
locked box with consent implied by return of the ques-
tionnaire. Only the author had access to the identifiable
data and had no role in employment or promotion deci-
sions for clinical educators in the program. The partici-
pating clinical educator cohort data summary was made
available to the academic clinic coordinator – no data
identifying an individual clinical educator was included
in this summary.

Measures
Students
Students were asked to complete the Osteopathy Clinical
Teaching Questionnaire (OCTQ) for each clinical educator

they had worked with during the July to November 2017
period. The Osteopathy Clinical Teaching Questionnaire
(OCTQ) was developed to evaluate student perceptions of
the quality of clinical teaching in their respective programs’
in student-led, on-campus clinics [40], or university clinics
[41]. Previous work provided evidence for the validity argu-
ment for the interpretation of scores derived from the
OCTQ, including reliability (internal structure, test-retest,
inter-rater), content validity, and structural validity [39, 42,
43]. The questionnaire uses a Likert-type scale (strongly
disagree (1) to strongly agree (5), with a neutral category)
to allow students to respond to each statement. Question-
naires were completed in early November 2017.

Clinical educators
The clinical educators were asked to complete:

! a self-evaluation version of the OCTQ containing
the same 12 items and 1 global rating item. The
anchor for each item was “As a Clinical Educator I
…” and items were rephrased to reflect self-rating [1].

! the Self Efficacy of Clinical Teachers (SECT) tool.
The SECT tool was developed by McArthur [44] to
evaluate self-efficacy of Australian general practice
clinical educators, however, the items appear to be
suitable for measurement of self-efficacy in the
student-led clinical learning environment. The tool
contains 22 items across three domains of clinical
teaching practice: Customising Teaching to Learning
Needs; Teaching Prowess; and, Impact on Learner’s
Development, with a total score created for each
domain. The Cronbach’s alpha for the 22-item
SECT is reported at 0.95 [44].

! a brief demographic questionnaire asking their age,
years of practice as an osteopath, years as a clinical
educator and whether they had completed a formal
university qualification in teaching and learning and/
or clinical education.

Data analysis
Data were entered into SPSS (IBM Corp, USA) for
analysis. Total scores were generated for the student
evaluations (the OCTQ) and a total score for the clinical
educator’s self-evaluation (OCTQ) and also for each of
the SECT subscales. Descriptive statistics were generated
for the OCTQ completed by the students and the
clinical educators, and for the SECT completed by the
clinical educators. A difference score was calculated
between the student OCTQ scores and the educators
self-evaluation OCTQ for both total score and mean.
This resulted in a range of scores whereby higher differ-
ence scores represented the clinical educator having a
higher self-evaluation score than that reported by the
students on the OCTQ. Difference scores were then
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categorized as higher, neutral and lower. Non-parametric
tests were used to investigate differences between the
demographic variables and the educators’ self-evaluation
OCTQ total score, global rating (5-point Likert-type
scale) and their SECT subscale scores. Non-parametric
effect sizes (r) [6] were calculated where relevant.

Relationship between student and clinical educator ratings
Correlations between the student’s OCTQ and educators
self-OCTQ ratings were explored with Spearman’s rho
(ρ) using the median values for each item, and the global
rating item. The relationship between the the educator’s
self-evaluation OCTQ, the SECT and the global rating
were explored using Spearman’s rho (ρ) and interpreted
according to Hinkle, Wiersma and Jurs [45]: 0–0.30
(negligible); 0.30–0.50 (low); 0.50–0.70 (moderate);
0.70–0.90 (high); 0.90–1.00 (very high).

Reliability estimates
Reliability estimates for the student OCTQ evaluations
were calculated in R [46] using the the MBESS package
[47]. Cronbach’s alpha (α) and McDonald’s omega total
(ωt), and their respective confidence intervals were
calculated consistent with Vaughan [42].

Results
Three hundred and eight student ratings of a cohort of
42 out of 43 clinical educators who had worked in the
student-led, on-campus clinic during the July 2017 to
November 2017 teaching period were received. Of the
43 clinical educators, 37 chose to participate in the study
including one educator who did not receive student
evaluations.

Demographics
Table 1 presents demographic data for the clinical edu-
cators who chose to participate. Table 2 presents de-
scriptive statistics for the student and clinical educator’s
self-evaluation versions of the OCTQ for comparison.
The mean number of student ratings per educator was
6.75 ± 4.06 with a median of 6 (range 1–14). Clinical
educators demonstrated lower means and the same or
lower median values for most items when compared to
the students. Figure 1 presents clinical educators self-
evaluation of overall teaching quality with over 75%
rating their effectiveness as very good or excellent. Table 3
presents the descriptive statistics for the SECT. No
significant difference (p > 0.05) was identified for any
gender, age, years in clinical practice, years clinical teach-
ing, and qualifications for the OCTQ self-evaluation total
score, global rating or SECT subscale scores suggesting
these variables were not associated with teaching or self-
efficacy scores. The reliability estimations for the OCTQ
were: ωt = 0.93 [95%CI 0.92–0.95]; and, α = 0.93 [0.91–

0.95]. For the SECT, the reliability estimations were:
Customising Teaching to Learning Needs subscale (ωt =
0.88 [95%CI 0.82–0.95], α = 0.87 [95%CI 0.79–0.93]);
Teaching Prowess subscale (ωt = 0.86 [95%CI 0.80–0.91],
α = 0.85 [95%CI 0.79–0.90]; and, Impact on Learner’s De-
velopment subscale (ωt = 0.83 [95%CI 0.73–0.92], α = 0.82
[95%CI 0.71–0.89]).

Difference score
Twenty-four educators (66.7%) had a lower difference
score (i.e. clinical educator self-OCTQ was less than
student OCTQ score) and eleven (30.6%) had a higher
difference score with one educator (2.8%) demonstrating
equal scores. The median difference score was − 1.95
(range − 12 to 16) and no significant difference was iden-
tified for the number of student ratings per educator
and the difference score category. Age, gender, years
practicing as an osteopath, years as a clinical educator
and university education qualification were not significantly

Table 1 Demographic characteristics of the clinical educators
Age

25–34 years 18 (48.6%)

35–40 years 11 (29.7%)

41–50 years 6 (16.2%)

51–60 years 1 (2.7%)

Greater than 60 years 1 (2.7%)

Gender

Male 14 (37.8%)

Female 23 (62.2%)

Years practicing as an osteopath

0–4 years 0

5–9 years 20 (54.1%)

10–14 years 9 (24.3%)

15–19 years 6 (16.2%)

20 or more years 2 (5.4%)

Years as a clinical educator

0–4 years 26 (70.4%)

5–9 years 8 (21.6%)

10–14 years 1 (2.7%)

15–19 years 1 (2.7%)

20 or more years 1 (2.7%)

University teaching and learning qualification

Yes 11 (29.7%)

Currently completing 8 (20.0%)

No 18 (48.6%)

University clinical education qualification

Currently completing 1 (2.7%)

No 36 (97.3%)
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Table 2 Descriptive statistics for the Osteopathy Clinical Teaching Questionnaire completed by the students and clinical educators
Item Student Clinical Educator

Mean St Dev Median Mean St Dev Median

1. Maintain a positive attitude towards students 4.66 0.64 5 4.43 0.60 4

2. Demonstrate humanistic attitudes in relating to patients
(integrity, compassion and respect)

4.70 0.57 5 4.73 0.45 5

3 Show genuine concern for my students professional well-being 4.60 0.71 5 4.57 0.50 5

4. Have good communication skills 4.59 0.66 5 4.43 0.50 4

5. Am open to student questions and alternative approaches to
patient management

4.55 0.74 5 4.43 0.60 4

6. Adjust teaching to my student’s needs
(experience, competence, interest)

4.38 0.82 5 4.14 0.58 4

7. Promote reflection on clinical practice 4.38 0.82 5 4.19 0.66 4

8. Emphasise a problem-solving approach rather than solutions 4.46 0.80 5 4.19 0.87 5

9. Ask questions to enhance my students learning 4.39 0.81 5 4.30 0.66 4

10. Stimulate student’s to learn independently 4.33 0.81 5 4.14 0.79 4

11. Offer my student’s suggestions for improvement when required 4.48 0.82 5 4.32 0.58 4

12. Demonstrated osteopathic, clinical examination and rehabilitation
knowledge and skill(s)a

3.66 0.67 4 4.27 0.51 4

Total score 53.14 6.99 55 51.34 4.11 50

Global rating 4.39 0.85 5 3.80 0.55 4
a rescored for students only according to Vaughan [42]

Fig. 1 Self-reported overall clinical educator effectiveness
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different for the difference score category. A significant dif-
ference was identified between those who had/had not
completed a university clinical teaching qualification and
difference score (χ2 = 35.0, p < 0.01). This result suggests
that completion of a university teaching qualification may
be associated with higher student evaluations compared to
those who haven’t completed the qualification. Of note is
that there is only one educator currently completing a uni-
versity clinical education qualification, and this individual
educator also demonstrated no difference score, that is,
their self and student OCTQ evaluations were equal sup-
porting the aforementioned observation.
As only one educator had no difference score they were ex-

cluded from the following analyses. Those educators with a
higher difference score demonstrated significantly higher total
scores for all three SECT domains (Customising Teaching to
Learning Needs (Domain 1) – p= 0.01, z =− 2.49, r = 0.42;
Teaching Prowess (Domain 2) – p < 0.01, z =− 2.83, r = 0.48;

Impact on Learner’s Development (Domain 3) – p< 0.01,
z =− 2.68, r = 0.46). These educators were also more likely to
rate their global effectiveness as an educator significantly
higher with a large effect size (p < 0.01, z =− 3.43, r = 0.58).

Relationship between student evaluations and clinical
educator self-evaluations
Table 4 presents the relationship between the student and
self-evaluation responses to the OCTQ items. Most of the
relationships were negligible. The relationship between the
mean values for item 8 “Emphasises a problem-solving ap-
proach rather than solutions” was low. The shared common
variance for each item ranged from 0.01 to 11.6% suggesting
there is little concordance between student evaluations and
clinical educator evaluations. Figure 2 shows the associations
between student global rating of clinical teaching effective-
ness and SECT domains, all of which were trivial and again
supporting the limited concordance assertion. Associations

Table 3 Descriptive statistics for the Self-efficacy in Clinical Teachers (SECT) tool
SECT item Mean St Dev Median

1. I can correctly appraise the learning needs of students 5.16 0.83 5

2. I can write individualised learning objectives based on a student’s unique situation 4.97 1.04 5

3. I can provide appropriate instructional content, based on a student’s learning need. 5.27 0.77 5

4. I can select appropriate teaching strategies when encountering different student’s needs. 5.35 0.98 6

5. I can refine teaching content and methods based on a student’s learning needs and
confounding factors

5.05 0.97 5

6. I can teach what the student needs to know 5.62 0.72 6

7. I am effective in my clinical training 5.57 0.80 6

8. I am well organised and prepared for the in-practice teaching 5.46 0.87 5

9. I can provide clinical instruction in a clear manner that students can understand 5.68 0.82 6

10. I can correctly demonstrate clinical skills such as management of the patient
consultation/interaction

6.08 0.79 6

11. I have the ability to evaluate the effectiveness of a student’s clinical and consulting
efforts through direct observation.

5.43 0.76 5

12. I can teach registrars to determine their professional boundaries 5.54 0.80 6

13. I can handle most difficult student questions or situations 5.59 0.83 6

14. I give clear explanations to questions around clinical scenarios 5.70 0.89 6

15. I can tailor my feedback to be constructive and developmental 5.62 0.92 6

16. I am concerned for my students wellbeing 6.27 0.80 6

17. I have the ability to change the attitude/values of a student 4.95 0.91 5

18. I can design teaching plans for students 4.84 0.99 5

19. I can prepare learning objectives across a student’s area of development 4.86 0.95 5

20. I can give instruction on strategies and resources in a student’s area of development 5.19 0.99 5

21. I can stimulate the student to learn areas of curriculum that don’t interest them 4.92 1.04 5

22. I can provide appropriate support for helping students learn and sustain work/life/family
balance and personal wellbeing

5.73 1.02 6

SECT Domain 1 - Customising Teaching to Learning Needs 42.46 5.15 43

SECT Domain 2 - Teaching Prowess 45.92 4.67 47

SECT Domain 3 - Impact on Learner’s Development 30.49 4.28 30

Vaughan BMC Medical Education          (2020) 20:347 Page 6 of 11



between clinical educator completed measures are described
in Table 5 with most being moderately correlated except for
SECT Domain 3 - Impact on Learner’s Development and
the OCTQ self-evaluation total score where a small correl-
ation was observed.

Discussion
A whole-of-system approach to evaluation of clinical
education quality is one aspect of the wider quality

assurance program in any health professions education
course. One challenge in implementing this approach is
the lack of a gold standard measure of clinical teaching
quality. Consequently, clinical educators should be
encouraged to engage with multiple sources of feedback
to benchmark their current performance level [4, 6], and
identify opportunities to improve their performance. For
that reason this study explored the intersection between
clinical educators’ self-evaluation of clinical teaching

Table 4 Association between Osteopathy Clinical Teaching Questionnaire student and self-evaluation
Self-evaluation Student Common Variance

1. Maintain a positive attitude towards students −0.04 0.1%

2. Demonstrate humanistic attitudes in relating to patients (integrity, compassion and respect) −0.01 0.01%

3 Show genuine concern for my students professional well-being 0.12 1.4%

4. Have good communication skills −0.12 1.4%

5. Am open to student questions and alternative approaches to patient management 0.22 4.8%

6. Adjust teaching to my student’s needs (experience, competence, interest) −0.19 3.6%

7. Promote reflection on clinical practice −0.20 4%

8. Emphasise a problem-solving approach rather than solutions 0.34* 11.6%

9. Ask questions to enhance my students learning −0.25 6.2%

10. Stimulate student’s to learn independently −0.15 2.2%

11. Offer my student’s suggestions for improvement when required −0.15 2.2%

12. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 0.14 2.0%

Global - Rate your overall effectiveness as a Clinical Educator/supervisor −0.21 4.4%

Fig. 2 Student median global rating of teacher effectivess and its association with clinical educator self-efficacy
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quality and self-efficacy, and student perceptions of
clinical teaching quality. The current study also extends
the work of Stalmeijer, Dolmans, Wolfhagen, Peters, van
Coppenolle and Scherpbier [1] on clinical educator self-
assessment through the inclusion of self-efficacy, given
its relationship to teaching effectiveness measures [28].

Self- and student evaluation
In the current study, three distinct groups of clinical
educators were identified:

Group 1. Those with student evaluations that were
higher than the educator’s self-evaluation;
Group 2. Those with student evaluations that were
lower than the educator’s self-evaluations; and,
Group 3. Those with student evaluations that were
consistent with educator self-evaluation.

In relation to clinical educators’ own views of their
performance, the disconnect between self- and external
evaluation is not new [1, 3, 6], and this trend appears to
be the case in the current clinical educator cohort. The
trivial to small relationships at item level between the
student- and clinical educator OCTQ self-evaluations
suggests the educators may be interpreting the items
differently to the students, have differing conceptions of
clinical teaching quality, or that the OCTQ is not a
suitable self-evaluation measure.
Over- and under-estimation of clinical teaching perform-

ance in the current work was similar to that of Boerebach
et al. [6]. These authors concluded that there were groups
who over- and under-estimated their teaching performance,
and that in subsequent evaluation rounds, these differences
were ameliorated. As these authors highlighted, whether
this was due to enacting feedback received in prior rounds,
or matching their self-evaluation to previous resident (stu-
dent) evaluations, could be debated. The results of Boere-
bach et al. [6] also support the collection of longitudinal
teaching quality data [13], affording the educator an oppor-
tunity to enact strategies to improve their teaching in re-
sponse to previous feedback.
Whilst some of the clinical educator cohort in the

present study have received ad-hoc formal or informal
feedback on their performance, this did not occur on a

consistent basis over the study period. The current study
was also the first time clinical educators were asked to
formally self-evaluate their clinical teaching. Without
feedback, it can be challenging for clinical educators to
accurately gauge the effectiveness of their clinical teach-
ing performance [1, 48], and this appears to be borne
out in the findings of the current study. How clinical
educators use this self- and student-derived performance
effectiveness information may be mediated by educators’
clinical teaching self-efficacy.

Self-efficacy
Those clinical educators who were in group 1 (self-
evaluation scores higher than student evaluations) dem-
onstrated significantly higher self-efficacy across all three
of the SECT domains. This group of clinical educators
self-reported they were able to successfully manage the
varying demands of clinical supervision and education in
the student-led clinical learning environment. This result
may also reflect a level of self-confidence with their own
performance as a clinical educator. Less experienced
clinical educators, both in a clinical and education sense,
have been shown to have less confidence in their per-
formance as a clinical educator [49]. However, experi-
ence as an osteopathy clinical educator did not appear
to be related to higher self-efficacy in the current work.
Self-efficacy is both context- and task-specific and when
related to self-confidence, a subset of clinical educators
in a clinical teaching context may be more likely to dis-
play this confidence through their perceived self-efficacy.
However, some students in the current study rated clin-
ical educators with low self-efficacy higher than the edu-
cator rated themselves (group 2), potentially suggesting
this group of clinical educators may be less confident in
their performance in this educational context.
Within Bandura’s framework [24], mastery learning is

likely to drive confidence with a task (through success or
failure) and therefore higher self-efficacy. In the group of
clinical educators that demonstrated high self-efficacy, it
may be that they have had more perceived successes,
and potentially place increased demands on students
beyond the students’ zone of proximal development. This
may have resulted in lower student evaluation scores - an
assertion that requires further investigation. Self-efficacy

Table 5 Associations between measures completed by the clinical educators
OCTQ Total OCTQ Global SECT Domain 1 SECT Domain 2 SECT Domain 3

OCTQ Total 1

OCTQ Global 0.73* 1

SECT Domain 1 0.52* 0.51* 1

SECT Domain 2 0.62* 0.65* 0.72* 1

SECT Domain 3 0.28 0.46* 0.65* 0.56* 1

*p < 0.001; Customising Teaching to Learning Needs (Domain 1); Teaching Prowess (Domain 2); Impact on Learner’s Development (Domain 3
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across the three SECT domains was also moderately
positively associated with overall self-evaluated teaching ef-
fectiveness, further supporting the self-confidence assertion
described previously. Self-efficacy accounted for between
21 and 42% of the overall variance in self-evaluated global
teaching effectiveness suggesting self-efficacy plays a role in
self-evaluation. The significant variation in self-efficacy in
our clinical educator cohort, suggests that self-efficacy
could be developed in some educators and tempered in
others, potentially through professional/faculty develop-
ment. Thus the current study provides an argument for the
use of clinical teaching self-efficacy evaluation as a basis for
developing faculty/professional development programs.
Arah et al. [50] demonstrated that those educators

who attend training programs are likely to obtain higher
student ratings than those who do not, however, partici-
pation in formal education programs did not result in
higher ratings in the current study. Participating in a
generalist post-graduate university teaching qualification
may not be the most suitable program for those wanting
to undertake more formal education in the clinical edu-
cation context. This qualification did not appear to be
associated with any of the OCTQ completed by the stu-
dents and clinical educators, nor the SECT. Conversely,
the study identified that the one educator who was com-
pleting their formal qualification in clinical education
demonstrated a self-evaluation score that is consistent
with the students’ ratings, although they were not the
highest rated educator in the current population. Whether
this clinical educator was more accurate at self-assessing
due to their clinical education qualification would re-
quire additional exploration. It is also important to note
that historically, very little clinical education-specific
professional development (beyond workplace orienta-
tion) has been made available to the educators in the
current work.

Limitations
It is important to be cognizant of the limitations of the
current work and the ability to generalize the results to
other osteopathy teaching programs, student-led clinics
and clinical education more broadly. Defining the con-
struct of ‘clinical teaching quality’ has reported to be
challenging [31], and although a definition is provided
in the context of the current work, there is no agreed
one defined in the literature [31] and the OCTQ may
in fact measure ‘satisfaction’. This may also be an add-
itional limit on the generalizability of the study. There
are a number of limitations associated with the cross-
sectional design of the study including the data being
wholly self-report, recall biases, and potential response
biases on the part of the students and educators. The
student responses were anonymous and therefore less
susceptible to social desirability [51], however clinical

educator responses were identifiable, and the high self-
efficacy and self-evaluations may be due to this bias.
Additional limitations of the work include the study

taking place at a single educational institution, there was
no question on the demographic form exploring partici-
pation in non-award faculty development in clinical edu-
cation, and the assumption that the SECT captures the
breadth of self-efficacy of clinical teaching in the
university-based clinical learning environment. The
SECT has only been published within a doctoral the-
sis and the current study is the first to publish data on
its use in the peer-review literature. Additional testing of
the SECT will strengthen the argument for its use as a
measure of self-efficacy for clinical teachers.
The low number of ratings received by some clinical

educators may also bias the results in that the student
responses may have been more towards one end of the
scale providing a biased picture of performance. That
said, a single clinical educator receiving a low number of
ratings is reflective of the reality of the learning environ-
ment in the current study where the educator-student
ratio may be small. Statistically this appeared to have
minimal impact but larger numbers would be preferable
to provide stronger support for the assertions in this
work. The difference in self- and student evaluations
could be associated with a differing interpretation of the
meaning of the OCTQ items. This provides an interest-
ing avenue for further work to understand how the dif-
ferent stakeholders interpret individual items. The small
number of educators participating in the study limited
the use of regression models that may have assisted in
shedding light on the influence of the demographic vari-
ables, particularly the influence of gender, on over- or
under-estimation of performance [6].

Conclusions
A whole-of-system approach to evaluation of clinical
education is one aspect of quality assurance in any
health profession’s education program. Conceptions of
clinical teaching quality are likely to be different between
the various stakeholders within the clinical education
process: student; educator; patient; faculty; peer; and ad-
ministrator. This study evaluated how clinical educator’s
self-evaluation of teaching intersects with their self-
efficacy to ascertain if that matches student evaluation of
their teaching. Results identified three possible cohorts:
a) low student evaluations with high self-evaluation; b)
high student evaluations and low self-evaluation; and c)
equal student and self-evaluations. Of note was the
relationship of the former two groups to self-efficacy -
educators self-evaluating their clincal teaching higher
than student ratings reported significantly higher self-
efficacy. Professional development may be a valuable means
of empowering clinical educators, whose self-efficacy is low
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or those who did not receive high student evaluations.
Those educators who have high self-efficacy and low
student evaluations may also be tempered through such
activities.
Given there is no gold standard measure of clinical

teaching quality, clinical educators should engage with
multiple feedback sources to benchmark their current
performance level and identify opportunities for im-
provement. Program administrators are also encouraged
to consider longitudinal data collected from multiple
data sources when making decisions about teaching
quality and performance. To further enhance a whole-
of-system approach to evaluation of clinical education,
future research will explore patient views of clinical edu-
cator effectiveness. Such research may illuminate other
factors that could assist clinical educators to improve
their practice. The complexity of the potential influences
on clinical educator performance and teaching quality,
requires multiple data sources to inform formative deci-
sions and professional development.
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CHAPTER 6 

Concluding remarks and future directions 
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“What one student might perceive as being helpful supervision, another might view as 

unhelpful interference” (Billett & Sweet, 2018, p. 201).  

  

This thesis set out to develop a measure to allow learners to evaluate the quality of the 

clinical teaching they receive in a student-led, on-campus clinical learning 

environment.  The discussion presented in this chapter will begin by providing a 

summary of the validity evidence for the questionnaire within the framework 

described by Kane (1992).  A narrative review of the key literature underpinning each 

of the items comprising the Osteopathy Clinical Teaching Questionnaire (OCTQ) will 

then be described.  The limitations of the questionnaire are then outlined, along with 

how these limitations could be addressed within a quality assurance framework.  How 

the OCTQ could be utilised within a clinical teaching and learning quality assurance 

framework will also be explored.  Finally, future research possibilities following this 

thesis will be proposed. 

 

The validity framework 

 

“Our conception of validity has evolved over the last century, and it continues to 

evolve, but a consistent thread in this ongoing evolution has been the need to justify 

the claims that are being based on the test scores” (Kane, 2016, p. 209). 

 

The conceptual framing of this thesis is the validity framework described by Kane 

(1992).  Kane’s framework has been used to summarise and argue for the validity of 

scores derived from educational assessments, including in medical education (e.g. 

Cook, 2014; Cook et al., 2015; Hatala et al., 2015; Ilgen et al., 2015).  However, the 

use of Kane’s framework has not previously been used to describe work in an 

educational evaluation context, particularly in the health professions, albeit the 

framework is suitable for application to an evaluation context (LeBaron Wallace, 

2011).  The structure of the framework proposed by Kane (1992) outwardly lends 

itself to the development and testing of educational evaluation questionnaires, hence 

its use in this thesis.  Further, the use of Kane’s framework provides for a degree of 

flexibility in the order in which evidence is collected and presented, and also 

flexibility in the type(s) of evidence to support the validity argument.  This is in 
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contrast to the COSMIN framework (Consensus-based Standards for the Selection of 

Health Measurement Instruments, 2010) that describes specific evidence to be 

presented (i.e. convergent validity, divergent validity) in support of validity. Not all 

types of validity described in the COSMIN framework are necessary for an 

educational evaluation tool.   

 

Educational evaluation questionnaires are often designed to describe the outcome of 

an intervention or program as indicated by a score.  It is the interpretation of this score 

that Kane (2013a) contends should have evidence to support it, and that the 

questionnaire or measurement tool itself cannot be ‘valid’.  It is argued throughout 

chapters 2 to 5 that the OCTQ score represents the construct of clinical teaching 

quality in osteopathy student-led clinics.  Specifically, the thesis draws on the work of 

Beckman et al. (2004) to define quality of clinical teaching as the interpersonal 

attributes exhibited, and teaching approaches used by osteopathy clinical educators 

in a student-led clinical learning environment.  In the initial stages of the 

development of an interpretation and use argument, the interpretation and use of the 

score derived from the questionnaire needs to be explicitly described.  For the OCTQ, 

the higher the total score, the higher the quality of clinical teaching as perceived by 

the learner (interpretation).  Although the use of the score could be for employment 

decision making, for example (Snell et al., 2000), the use was limited to the 

identification of educators providing high quality clinical teaching for the purpose of 

recognition, and to guide clinical educator self-learning and professional 

development.  This use argument reduces the requirement to provide ‘strong’ 

evidence for the implication inference, for example, as the stakes associated with the 

decision-making are reduced.   

 

In order to build evidence for the validity of the interpretation of the score, Kane 

(2013b) contends that evidence should be provided for each inference: scoring; 

generalisation; extrapolation; and implication/inference; although the strength of 

evidence required to be presented for each inference is determined by the score use.  

The description presented below is intended to be a synopsis of the evidence for each 

inference drawing on the outcomes described in chapters 2 through to 5.         
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Scoring 

 

As highlighted in chapter 1, the scoring inference is the most commonly presented 

evidence for assessments and educational measures.  This is due to the ease of 

collecting such data and it being the natural basis for the assessments and evaluations 

where a score is generated.  However, it is important to consider the ‘step’ preceding 

the scoring inference: observation.  The OCTQ relies on the observations of clinical 

educators by learners.  In the context of osteopathy clinical education, the learners are 

in an ideal position to be able to observe clinical educator performance and quality 

because of the longitudinal nature of placements in this environment (Vaughan et al., 

2014b).  This is consistent with the contention of Clauser et al. (2012) that there needs 

to be sufficient opportunity to observe the behaviour/task to make a credible 

observation and judgment.  Here the learners are in a position to be able to make a 

credible judgment of the quality of clinical teaching they receive from an individual 

clinical educator.  

 

Chapter 2 describes the process to identify items relevant to the evaluation of clinical 

teaching quality in the osteopathy student-led clinical learning environment.  Relevant 

stakeholders (learners, academics, clinical educators) were involved in the item 

review process to ensure that the items were relevant to this learning environment and 

captured the construct of clinical teaching quality.  This process provided additional 

evidence for the scoring inference and potential acceptability of the OCTQ items to 

these stakeholders.     

 

Each of the studies in chapters 2 to 5 have relied on learner observation of individual 

clinical educators to generate a score for each OCTQ item.  A summary of the studies 

is set out below. 

• In chapter 2, the justification for the use of Likert-type response options for 

OCTQ items was described, allowing learners to agree or disagree with the 

statements identified from the literature and composed by consensus between 

learners, academics and clinical educators.   

• In chapter 3, these Likert-type response options for the OCTQ items were 

evaluated as part of the Rasch analysis to ensure that each response option was 
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being utilised by respondents appropriately.  That is, higher levels of clinical 

teaching quality should be reflected in a learners’ choice of a higher Likert-

type response option.  The study in chapter 3 supports the use of the five-point 

Likert-type scale for the OCTQ, including the use of a neutral category.  

Although neutral categories are reported to be problematic as a response 

option, there is also evidence supporting their use (Chyung et al., 2017) and 

this category was retained as a response option for the OCTQ items.   

• Chapter 3 also identified the need to rescore item 12 (Demonstrated 

osteopathic, clinical examination and rehabilitation knowledge and skill(s)).  

An advantage of using the Rasch model for analysis of the OCTQ was the 

ability to identify whether rescoring of an item was required, where 

respondents were not using the response options as expected by the model.  

For item 12, respondents were not using the agree and strongly agree options 

as expected, so the scoring of these items is collapsed into the one option.  It 

should be noted that the learner can still select the agree or strongly agree 

option – it is only the scoring of the item that changes.   

• As suggested in chapters 3 and 4, additional research could be directed 

towards splitting item 12 into two new items: one addressing ‘osteopathic and 

clinical examination knowledge and skills’, and the other addressing 

‘rehabilitation knowledge and skills’.    

• Acquiescence is also reported to be an issue with student evaluations of 

teaching (Valencia, 2020).  However, this has not been observed with the 

OCTQ, as shown in chapter 3.  All five response options appear to be utilised 

by learners when completing the OCTQ providing additional evidence in 

support of the scoring inference.   

 

Student-evaluations of teaching and clinical teaching evaluations such as the OCTQ 

are reported to be affected or biased by factors such as educator gender (Boring, 2017; 

Mengel et al., 2019; Spooren et al., 2013).  In chapter 3, the influence of student 

gender, educator gender and institution on each of the OCTQ items was evaluated 

using differential item function analysis.  The outcome of this analysis suggests that 

the OCTQ items are not systematically affected or biased by student gender, educator 

gender and institution. This finding may also contribute to the defensibility of the 
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interpretation of the OCTQ scores, that is, the score is not biased by these factors.  

Additionally, the lack of differential item function across teaching institutions in the 

United Kingdom, New Zealand and Australia supports the use of the OCTQ in 

different osteopathy clinical learning environments and provides evidence for the 

scoring inference.  Overall, the contention presented in this thesis is that there is 

strong evidence supporting the scoring inference for the OCTQ items. 

 
Generalisation  

 

The generalisation inference takes the collective observations of an individual clinical 

educator (referred to in section the Scoring above) to make an argument about their 

expected performance across “a universe of possible observations” (Kane, 2013b, p. 

10) or performance in the future.  Cook et al. (2015) posits that the generalisation 

inference should be comprised of evidence supporting the items being selected from 

the “universe of possibilities” (p. 567) for the construct being measured.  These 

authors suggest the evidence should be derived from the representativeness of the 

content and the reproducibility of scores. 

 

Acceptability of a measure is, in part, influenced by its length.  However, this also 

needs to be balanced with the need to ensure that content representativeness is 

achieved.  Chapter 2 describes the process to identify items that could comprise a 

measure of clinical teaching quality in the osteopathy student-led clinical learning 

environment.  Rather than reproducing previous systematic reviews of clinical 

teaching evaluation tools, an update of the reviews by Fluit (2010) and Beckman et al. 

(2004) was undertaken to ensure that content representativeness was consistent with 

the literature and also took into account newer measures that had been developed.  

Utilising this strategy provides evidence for the generalisation inference by ensuring 

that OCTQ items were drawn from the breadth of the clinical teaching evaluation 

literature. 

   

Reproducibility is the second arm of the generalisation inference.  Cook et al. (2015) 

describe the use of classical test theory approaches to demonstrating reliability and 

providing evidence for the generalisation inference.  Chapter 4 presents the 

substantive evidence for the reproducibility and reliability of the OCTQ.   A range of 
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reliability statistics for the OCTQ are also presented in chapters 3, 4 and 5, including 

item level reliability, retest reliability, reliability estimation statistics and 

generalisability analysis.  Key features of the work through these chapters are the 

latter two analyses.  However, all of the aforementioned statistics contribute to the 

evidence for the generalisation inference. 

 

Further, the reliability estimation statistics presented throughout chapters 3 to 5 are 

consistent with contemporary approaches advocated by numerous authors (Dunn et 

al., 2014; Green & Yang, 2009; Zinbarg et al., 2005).  Whilst Cronbach’s alpha is 

widely used and reported in the clinical teaching evaluation literature, these authors 

have described limitations with its use, particularly the very limited scenarios where 

the assumptions underlying its use are met. McDonald’s omega is proposed as a more 

appropriate alternative reliability estimation, and this statistic was used through 

chapters 3 to 5.  In each of these chapters, the omega statistics were above acceptable 

levels, supporting the internal structure of the OCTQ, as well as the calculation of a 

total score for the questionnaire that represents the latent construct of quality of 

clinical teaching in osteopathy student-led clinics.   

 

Generalisability theory can be used to provide additional evidence for the 

generalisation inference (Tavares et al., 2018).  Classical test theory suggests that a 

score comprises the ‘true score’ and ‘measurement error’ (Brennan, 2010).  

Generalisability theory extends this to evaluate the influence of facets on the ‘true 

score’ (Bloch & Norman, 2012) providing a greater depth to our understanding of the 

score derived from a measure.  Chapter 4 describes the use of generalisability theory 

for the analysis of OCTQ scores.  An advantage of generalisability analysis is the 

ability to estimate the number of responses required to support reliable decision 

making.  Consistent with the proposed use of the OCTQ for professional development 

and identification of clinical educators providing high quality clinical teaching, eight 

questionnaires for an individual educator would be required.  This number is feasible 

across most osteopathy student-led clinical learning environments and provides 

evidence for the generalisation inference.   
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Additional evidence for the generalisation inference is also provided by the 

acceptable retest reliability statistics as described in chapter 4.  Retest reliability of 11 

of the 12 OCTQ items was supported; however, item 12 demonstrated statistics that 

were below an acceptable level.  The potential issue with this item capturing multiple 

elements of clinical teaching quality was highlighted in chapter 4 and in the scoring 

inference discussion in the Scoring section above.  This issue may impact on its retest 

reliability and further investigation after splitting the item could test this assertion.  

That said, the evidence for the retest reliability presented in chapter 4 provides 

additional support for the generalisation inference.  Inter-rater reliability of the OCTQ 

was also examined and reported in chapter 4.  Whilst high inter-rater reliability is 

desired in most measurement scenarios, it was argued in chapter 4 that moderate inter-

rater reliability should be acceptable for evaluations of clinical teaching.  The quote at 

the start of the current chapter highlights why two learners may not necessarily agree 

on the quality of clinical teaching provided by the same clinical educator, thereby 

impacting learners’ inter-rater reliability.  The retest and inter-examiner reliability 

statistics provide evidence in support of the generalisation inference.   

 

Extrapolation 

 

The “observed score might be used to draw conclusions about the [level of 

measurement] on some trait or construct that is assumed to explain the observed 

performances” (Kane, 2013b, p. 11), an inference based on credible theory or theories 

(Kane, 1992).  As highlighted in Chapter 1, there have been no theoretical 

explorations of clinical education as undertaken in osteopathy.  However, the 

contention throughout chapters 2 to 4 is that the OCTQ evaluates the interpersonal 

and clinical teaching domains described by Beckman et al. (2004) and demonstrates 

the properties of measurement invariance and measures the construct of the quality of 

clinical teaching in osteopathy student-led clinics. 

     

Cook et al. (2015) describes the extrapolation inference as the link between the score 

observed and real-world performance.  The OCTQ was designed to allow learners to 

provide an evaluation of the quality of clinical teaching provided by a clinical 

educator; hence, the real-world performance of the educator is the behaviour that is 
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rated.  In the case of the OCTQ, evidence for the extrapolation inference comes from 

multiple sources.  The first of those sources is the differential item function (Cook et 

al., 2015) and this has been described in chapter 3 in addition to the Scoring section.  

Again, the OCTQ items do not demonstrate differential item function.  The factor 

structure can provide additional evidence for the extrapolation inference.  Chapter 2 

described the use of a contemporary statistical approach to the exploratory factor 

analysis of an early version of the OCTQ.  This work supported a factor structure 

consistent with the cognitive apprenticeship model (Collins, 1991) – a model used by 

Stalmeijer et al. (2010a) for the development of the Maastricht Clinical Teaching 

Questionnaire and proposed as a model that could underpin osteopathy clinical 

education (Vaughan et al., 2014b). 

 

Work described in chapter 4 using the Rasch model also provides evidence for the 

extrapolation inference.  The results of the Rasch analysis demonstrated the OCTQ is 

unidimensional, that is, it measures a single latent construct.  Although this is 

different to the five-factor structure described in chapter 2, the fact that the items are 

drawn from the same pool and are consistent with the interpersonal attributes and 

teaching approaches structure suggested by Beckman et al. (2004), provides evidence 

for the extrapolation inference.  

 

Additional evidence for this inference is also presented in chapter 5 where self-

assessment of clinical teaching quality and its relationship to learner outcomes was 

described.  Although there are limitations with the use of self-assessment (Eva & 

Regehr, 2008; Regehr & Eva, 2006), when combined with other data sources it can be 

valuable, particularly over time where clinical educators have the ability to reflect and 

refine their teaching approach.  The data in chapter 5 contributes, in a small way 

given the inherent limitation of self-assessment, to the evidence for the extrapolation 

inference. 

 

Responsiveness is the ability of a measure to demonstrate change where change has 

occurred and is another form of evidence that can be provided for the extrapolation 

inference.  Whilst none of the work in the current thesis directly addresses 

responsiveness of the OCTQ, the thesis does provide a basis on which this could be 
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explored.  As part of the outcome of the Rasch analysis in chapter 3, interval-level 

scores for the questionnaire are presented.  An advantage of the Rasch model is the 

ability to convert ordinal-level total scores into interval-level scores (Pallant & 

Tennant, 2007) that are potentially more suited to parametric statistical analysis.  It is 

also argued that these interval-level scores are more appropriate for detecting change 

in clinical teaching quality than ordinal level scores.  This assertion requires testing 

and the calculation of the minimum educationally important difference score for the 

questionnaire (Steiner et al., 2003) presents an avenue for further research. 

 

Interpretation or implications 

 

The interpretation/implication inference is based on evidence about the intended and 

unintended consequences of the evaluation (Kane, 2016) and is often under-explored 

due to the challenge of developing evidence to support it (Cook et al., 2015).  The 

intended consequence argued throughout this thesis is to identify quality clinical 

teaching as perceived by the students, and where additional support (i.e. professional 

development) could be used to improve teaching quality.  Unintended consequences 

in the current work were explored, particularly those related to educator/learner 

gender bias that may influence learner evaluations as described in chapter 3.  The 

potential for gender bias was also identified in chapters 1 and 5 when describing 

SETs.  

 

In the context of the OCTQ, one source of evidence in support of this interpretation 

inference is the ability to use the scores to group clinical educators based on clinical 

teaching quality.  Chapter 3 describes the process by which this was demonstrated 

through a Rasch analysis of the OCTQ.  OCTQ total scores can be used to place a 

clinical educator in one of four groups and these groups relate to the proposed use (i.e. 

professional development, recognition).  Clinical educators demonstrating lower 

OCTQ scores may benefit from professional development and support in their 

teaching role, and those in the highest OCTQ score group could receive some form of 

recognition for their teaching.   
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There is also the potential for the OCTQ to be used to measure change in clinical 

teaching quality following participation in professional development activities, 

providing additional evidence in support of the implication inference.  As described in 

chapter 3 and the Extrapolation section of the current chapter, the development of the 

OCTQ using Rasch analysis allowed for the calculation of interval-level scores.  This 

will allow for small, meaningful changes in clinical educator teaching quality to be 

reflected in OCTQ scores observed over time.  Measurement of this change will be 

the subject of future research in order to strengthen the evidence for the implication 

inference.       

 

Literature underpinning Osteopathy Clinical Teaching Questionnaire items 

 

The items comprising the OCTQ were derived from published measures of clinical 

teaching quality in health professions education.  The process to identify these items 

was described in Chapter 2 and was primarily informed by the systematic reviews of 

clinical teaching questionnaires by Fluit (2010) and Beckman et al. (2004), with an 

additional literature search used to identify measures published after these reviews 

(Chapter 2).  The following discussion will provide an evidence base for each of the 

items included in the final version of the OCTQ.  This discussion draws on key 

literature for the concept(s) reflected in each item and considers the current state of 

the literature.  Further, it should be appreciated that this review is not meant to be 

exhaustive.  Table 3 maps how these items relate to the seven roles of the Australian 

Capabilities for Osteopathic Practice (Osteopathy Board of Australia, 2019). 

 

The items comprising the OCTQ focus on the clinical educator’s ability to: 

 

1. Maintain a positive attitude towards students;  

2. Demonstrate humanistic attitudes in relating to patients; 

3. Show genuine concern for student’s professional well-being;  

4. Communicate well; 

5. Remain open to student questions and alternative approaches to patient 

management; 

6. Adjust their teaching to meet student’s learning needs;  
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7. Promote student’s reflection on clinical practice;  

8. Use a problem-based teaching style;   

9. Ask questions that enhance learning;  

10. Stimulate students to learn independently;  

11. Offer suggestions for improvement; and,  

12. Demonstrate osteopathic, clinical examination and rehabilitation knowledge and 

skill(s). 

  

The three global rating items allow learners to provide a quantitative evaluation of 

their overall impressions with respect to the quality of clinical teaching they have 

received from an individual clinical educator.   

 

Item 1. Maintain a positive attitude toward students. 

 

The importance of knowing that students come away from clinical education 

experiences having a sense that their clinical educator had a positive attitude toward 

them, and their learning journey, cannot be underestimated. This item was derived 

from the work by Shellenberger and Mahan (1982) who developed a measure of 

clinical teaching quality in the medical general practice setting.  That the clinical 

educator ought to display a positive attitude towards the learner is a consistent theme 

in the clinical teaching quality literature (AlHaqwi et al., 2010; Gibson et al., 2019; 

Hanson & Stenvig, 2008; Ramani & Leinster, 2008).  This positive educator attitude 

has also been described in the context of role-modelling by an educator (Cruess et al., 

2008; Jochemsen-van der Leeuw et al., 2013; Knight & Bligh, 2006), reducing the 

influence of the hidden curriculum on learners (Knight & Bligh, 2006), and improving 

intrinsic motivation of learners (Bengtsson & Ohlsson, 2010; Gibson et al., 2019).  

The importance of a clinical educator’s enthusiasm for teaching is frequently 

identified in the literature and is regarded highly by learners (AlHaqwi et al., 2010; 

Buchel & Edwards, 2005; Parsell & Bligh, 2001; Ramani & Leinster, 2008; Sutkin et 

al., 2008).  This is exemplified by the following quote from Ramani and Leinster 

(2008, p. 354):  
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“The starting point for any good teacher must be enthusiasm for the subject being 

taught. This has to be complemented by an eagerness to transmit this enthusiasm to 

others, which will necessarily result in a positive attitude to learners.”  

 

Duration of a placement has also been identified as another rationale for the educator 

to display positive attitudes (Smedley et al., 2010).  Short-term placements, and 

placements with multiple supervisors require the educator to display a positive 

attitude towards the learner in order to maximise the educational relationship 

(Smedley et al., 2010).  Learners working with multiple clinical educators on a 

placement is commonplace in osteopathy education (Vaughan et al., 2014b).  

Therefore, educators should be encouraged to demonstrate a positive attitude from 

their initial interactions with learners through to the conclusion of the placement.  

 

Smedley et al. (2010) also suggest clinical educators with higher levels of preceptor 

(educator) self-efficacy were more likely to self-report a more positive attitude 

towards students and that this positive attitude can be fostered through 

professional/faculty development that influences educator self-efficacy.  Data from 

the current work (Chapter 5) captured both self-reported attitude towards students and 

self-efficacy, using the Self-Efficacy of Clinical Teachers scale (McArthur, 2016). 

This data suggests there is are small to moderate positive relationship between self-

efficacy and quality of clinical teaching reported by learners.  Such an outcome 

presents an opportunity to design faculty development based on self-efficacy (Bray-

Clark & Bates, 2003).     

 

Arah et al. (2012) suggests female clinical educators are more likely to receive higher 

ratings on items related to ‘communicative’ aspects of clinical education practice such 

as attitudes towards learners.  However, it should be noted that this finding is by no 

means consistent across the literature (Ladha et al., 2017).  In the development of the 

OCTQ, differential item function analysis (Andrich & Hagquist, 2012) was used to 

reduce the systematic influence of both educator and learner gender and responses to 

OCTQ items.  That is, the item functions in the same manner regardless of gender.  

However, this does not preclude individual educator differences being identifiable for 

this OCTQ item. Where differences are identified, it is more likely that the difference 
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is a true reflection of gender difference rather than the item interpretation and 

response resulting in the difference.         

 

Finally, there is also a reported effect where the positive attitude of a clinical educator 

can influence a student’s choice of medical speciality (Budd et al., 2011). Although 

this is unlikely to be a consideration in osteopathy, it is possible that students may be 

‘put off’ or develop negative impressions of the profession where clinical educators 

do not maintain a positive attitude.   

 

Item 2. Demonstrate humanistic attitudes in relating to patients 

 

Throughout the health professions, the clinical educator’s ability to demonstrate 

humanistic attitudes toward patients – that is, to demonstrate integrity, compassion 

and respect in patient care is critical.  This item’s inclusion in the OCTQ was inspired 

by the work of Hewson and Jensen (1990) in their exploration of the internal medicine 

clinical environment.  It is generally considered that humanistic approaches to ‘whole 

person’ patient-care (des Ordons et al., 2018) are paramount for quality care (Branch 

Jr et al., 2001; Gracey et al., 2005) and can be defined “as being patient-centered and 

integrating the psychosocial with the biomedical aspects of care” (Kern et al., 2005, p. 

8). 

   

Consistent with the discussion of OCTQ item 1 above, item 2 likely reflects the 

students’ perception of educator role-modelling of humanistic and patient-centred 

care (Gibson et al., 2019; Hekelman & Blase, 1996; Ramani & Orlander, 2013; 

Yazigi et al., 2006).  This role-modelling in the consultation room (Ramani, 2003; 

Ramani & Orlander, 2013) may be one of the few ways that we can instil humanistic 

behaviours in our learners, given it is difficult to ‘teach’ clinical skills in other 

learning environments (Branch Jr et al., 2001; Hanna & Fins, 2006).  Branch Jr et al. 

(2001) also identify the influence of the hidden curriculum on the demonstration (or 

lack thereof) of these attitudes towards patients.  The educator may be able to display 

these humanistic attitudes towards patients through their communication, engagement 

of the patient in care discussions with the learner (Ramani & Orlander, 2013), and 

attention to patient comfort and modesty (Branch Jr et al., 2001).   
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This OCTQ item asks the learner to rate the humanistic attitudes towards individual 

patients displayed by their educator and possibly how the clinical educator engages 

the patient with their care and the education of the learner in the treatment room.  In 

the student-led clinical learning environment, the opportunities for the learner to 

observe these educator/patient interactions will be minimal in the context of the whole 

patient consultation as the student is ‘leading’ the consultation.  It is also likely that 

the educator does not want to influence the learner/patient interaction substantially to 

ensure that the learner makes the most of this pedogologically rich activity (Billett, 

2009).  Gracey et al. (2005) suggest that educators can exhibit these humanistic 

attitudes by exploring the patient psychosocial issues relevant to their health concern, 

and also through observation of the learner/patient interaction. Furthermore, the 

success or otherwise of this display of humanistic behaviours may require the 

educator to explicitly ‘prime’ or orient the learner, prior to the consultation, to 

observe these behaviours during a patient interaction (Branch Jr et al., 2001), then co-

reflect subsequent to the consultation (Gracey et al., 2005; Kern et al., 2005).  This 

process can enhance the chances of the clinical interaction being a learning ‘moment’.  

It is likely that communication strategies role-modelled by the educators are being 

observed by the learner (Passi et al., 2013) and, in the context of the current work, it is 

possible that the learners’ response to this OCTQ item is a reflection of this role-

modelling. 

    

Item 3.  Show genuine concern for student’s professional well-being  

 

This item in the OCTQ was taken from the work of Silber et al. (2006) who 

developed this item using a critical incident methodology, drawing on the experiences 

of a range of medical residents (learners) and their clinical educators at a single 

institution.  The work of Blakey et al. (2019) suggests that exemplary clinical 

educators were often identified as being those who enquired about learner well-being. 

The well-being of health professions learners has been a substantial focus of the peer-

review literature, particularly in medical education (Raj, 2016; Rotenstein et al., 2016; 

Wasson et al., 2016).  Beckman et al. (2010) explored the role of resident (learner) 

well-being and whether this played a role in their evaluations of faculty.  These 
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authors found no associations between measures of well-being (quality of life, 

burnout, depression) and faculty clinical teaching evaluations.  Whilst this result is a 

valuable aspect of the validity evidence of clinical teacher evaluations (i.e. these 

concerns do not influence evaluations), educator concern for the well-being of 

learners appears to have a positive impact on the learning environment. 

 

Monitoring of learner well-being and its interplay with the learning environment was 

identified as a key role of the general practice educator/supervisor in the review by 

Wearne et al. (2012).  These authors highlighted that part of the concern for learner 

well-being was related to ensuring patient safety and monitoring of learning.  Clinical 

educators can also influence and facilitate intrinsic motivation, which has been shown 

to positively influence learner well-being (Orsini et al., 2015; Walker et al., 2016).  

Others have also suggested that well-being strategies be taught within the clinical 

learning environment (Rich & Lamiman, 2019) and this may be a role that could be 

undertaken by a clinical educator.  Additionally, this regard for learner well-being 

may create an environment where the learner feels psychologically-safe to articulate 

their weaknesses and challenges with practice (Wearne et al., 2012).  Conversely, the 

‘less active’ clinical educator can negatively impact on the well-being of the learner 

causing additional stress (Buery-Joyner et al., 2019), or display a complete lack of 

concern about the learners’ well-being, impacting on their perception of relatedness, 

or sense of belonging, in the clinical learning environment (Knight, 2018).   

 

Item 4. Communicates well 

 

This item in the OCTQ was developed by Roff et al. (2005) who included the item in 

the Postgraduate Hospital Educational Environment Measure (PHEEM).  

Unquestionably, good communication skills are vital in the health professions 

(Denniston et al., 2019) - whether it be for patient care, work with colleagues, or 

engaging with learners.  Effective communication may underpin “teaching 

excellence” (Prideaux et al., 2000) and appropriate communication skills are 

consistently rated as one of the most significant behaviours demonstrated by effective 

clinical educators (Kelly, 2007; Prideaux et al., 2000; Sutkin et al., 2008).  Learner’s 

“most certainly recognize the importance of their teachers’ communication skills” 
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(Prideaux et al., 2000, p. 822).  In the context of the current work, the term 

‘communication skills’ refers to the clinical educators’ interactions with the patient 

and the learner.  Thus, the inclusion of this important item could be considered a 

standard item in any teaching evaluation. 

 

Item 5.  Remain open to student questions and alternative approaches to patient 

management 

 

The stem for this item was derived from the work of Solomon et al. (1997), and was 

modified to meet the student-led clinical learning environment in this thesis.  The item 

described by Solomon et al. (1997) used the term ‘disagreement’.  However, it was 

felt this was too strong for a pre-registration learning environment and subsequently 

modified to ‘alternative approaches’.        

 

A willingness to answer learner questions has been identified as a characteristic of 

effective clinical educators (Forbes et al., 2018; Sandhu et al., 2016) and the wider 

clinical learning environment (Kandiah, 2017; Stalmeijer et al., 2009).  Asking 

questions of the educator is also built into clinical teaching models such as the 

SNAPPS1 – probing the preceptor (Pascoe et al., 2015; Wolpaw et al., 2003). 

Learners utilise questions as part of their learning strategy (Edgecombe & Bowden, 

2009) but will likely only do so when they feel psychologically safe to do so (Finn et 

al., 2016; Perry et al., 2018) and feel as though the educator is a ‘partner’ in their 

learning (Perry et al., 2018).  Although the learner may feel comfortable enough to 

ask a question of the educator, work by Stalmeijer et al. (2009) with senior clinical 

learners indicated that frustration could develop where the response to the learner was 

to ‘look it up’.  Educators may have used this response in an effort to encourage the 

learner to direct their own learning.  However, this response may be perceived 

negatively by learners. 

 

Chapter 2 highlights the idea of ‘supported participation’ described by Dornan et al. 

(2007) and how this may contribute to a learners’ willingness to proffer alternative 

                                                 
1 Summarise, Narrow, Analyse, Probe, Plan, Select (Wolpaw et al., 2003) 
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patient management strategies.  In the early stages of their clinical learning, the 

learner is likely to need assistance and support with their patient management.  In the 

osteopathy student-led clinical learning environment, the learner has been able to 

learn in the classroom and observe others managing patients.  However, involvement 

in a patient care role at this point in time has been limited (Vaughan et al., 2014b).  

 

In the latter stages of the curriculum as the learner gains more clinical experience and 

exposure, it is anticipated the learner will be more confident (or comfortable) in their 

own competence and capability to manage patients (Polyzois et al., 2010). It is in 

these latter stages of training that the learner should be in a position to offer 

alternative management approaches.  In the dental clinical learning environment, 

learners identified that disagreement with the proposed management approach was the 

least helpful characteristic of a clinical educator (Polyzois et al., 2010).  Further, 

openness to student input in patient care and alternative management strategies, has 

been shown to be a behaviour of effective clinical teachers (Gibson et al., 2019; 

Wijbenga et al., 2019) and is strongly associated with overall clinical teaching 

satisfaction (Field et al., 2019).    

 

A significant advantage of the osteopathy student-led clinical learning environment is 

that it allows the learner to lead the patient management, within the confines of the 

oversight of the clinical educator, particularly patient safety (Moore et al., 2018).  In 

this context, the ‘alternative approach’ to patient care is one that the clinical educator 

may not necessarily use themselves or agree with, however if there is little risk to 

patient safety then the implementation of the proposed care provides an experiential 

learning opportunity. 

 

Item 6.  Adjust their teaching to meet student’s learning needs  

 

Van der Hem-Stokroos et al. (2005) included this item in the Clinical Teaching 

Effectiveness Instrument.  The literature suggests that those who are regarded as 

excellent and/or effective clinical teachers will adjust their teaching strategies to 

match learners’ level of competence, and sequence learning activities to extend and 

build on this competence (Busari et al., 2006; Busari et al., 2005; Chen et al., 2015; 
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Gibson et al., 2019; Goldie et al., 2015).  Effective clinical teachers also appear to 

adjust their teaching to support patient safety (Chen et al., 2015) and are self-aware 

(Sutkin et al., 2008).  Frith et al. (2015) also note that guided individual and/or group 

reflection on clinical teaching can assist in developing clinical educator competence 

to adjust their teaching.  This approach to the use of reflective practice to encourage 

educators to adjust their teaching to learner needs and competence could form part of 

curricula for clinical educators.   

 

Moreover, within the Cognitive Apprenticeship Model (Collins, 1991) described in 

Chapter 2 is the concept of scaffolding.  Stalmeijer et al. (2009, p. 537) suggest “that 

support from teachers for students’ learning must be tailored to students’ individual 

knowledge levels.  As students become more competent support can be gradually 

reduced” and this reflects an adjustment in teaching to learner needs captured in this 

OCTQ item.  The notion of scaffolding takes account of the changing needs of the 

learner and of the type and amount of supervision required.  As the learner progresses 

through their clinical learning, the type of supervision required will evolve whilst still 

ensuring patient safety (Olmos-Vega et al., 2015). 

   

Item 7.  Promote student’s reflection on clinical practice  

 

Hewson and Jensen (1990) developed this item for a questionnaire to assist in 

improving the quality of teaching within internal medicine. Reflective practice 

continues to be espoused as a fundamental behaviour of effective health professionals 

(Mann et al., 2009) and is consistent with the use of the Cognitive Apprenticeship 

Model to structure clinical learning (Stalmeijer et al., 2013).   

 

Most health professions pre- and post-professional curricula include elements of 

reflective practice and literature supports the desire for both learners and clinical 

educators to reflect on their practice within the clinical learning environment (Frith et 

al., 2015; Parsell & Bligh, 2001; Snell et al., 2000; Steinert et al., 2016; Van Lierop et 

al., 2018).  Role-modelling of reflective practice by the clinical educator can assist in 

promoting learner reflection and establishing this behaviour as a part of everyday 

practice (Cruess et al., 2008; McSparron et al., 2019).  Promotion of reflection can be 
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achieved through exhibiting trust in the learner, displaying interest in patients, and 

developing a skillset to facilitate reflection (Branch Jr & Paranjape, 2002), including 

developing an understanding of the appropriate question(s) to ask (McSparron et al., 

2019).   

 

In osteopathy student-led clinics, like in other clinical education environments, 

reflection by the learner can also be promoted through the clinical educator displaying 

a genuine interest in furthering the learners’ competence (Fluit et al., 2012; Gibson et 

al., 2019).  Thus the importance of the inclusion of this question in the OCTQ stems 

from the fact that developing the skills to facilitate reflection should form part of 

professional development for clinical educators (Steinert et al., 2016).  

   

Item 8.  Use a problem-based teaching style   

 

As far back as 1975, the clinical teaching literature emphasised the fostering of 

problem-solving skills in clinical learners (Jarski et al., 1990; Smith & Lane, 2015; 

Spencer, 2003; Stritter et al., 1975) and its value as a co-learning activity (Strand et 

al., 2015).  This OCTQ item was identified from the measure of clinical teaching 

quality developed by Nation et al. (2011) based on the CanMEDS framework.  This 

item related to the Scholar domain in the CanMEDS and was in the Teaching skills 

factor of the Clinical Teaching Assessment Instrument.  Unquestionably, appropriate 

question phrasing can assist the learner through this problem solving, by linking the 

current patient care experience with their knowledge-base (Parsell & Bligh, 2001; 

Rich & Lamiman, 2019).  There is a small volume of literature on the use of case-

based/problem-based learning approaches in the pre-clinical curricula.  As such, 

learners have exposure to this teaching and learning approach prior to their clinical 

learning (Johnston & Vaughan, 2020; Lalonde, 2013).  Again, the importance of 

including this item in the OCTQ stems from the fact that we also know professional 

development has been demonstrated to improve the clinical educators’ ability to 

engage the learner with problem-solving (Delany et al., 2020; Liao et al., 2019).     

 

Item 9.  Asked questions that enhance learning  
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This question was derived from the MedIQ developed by James and Osbourne (1999) 

as a measure of teaching quality in the ambulatory clinic context.  Questions posed by 

the clinical educator are consistently used throughout a learners’ clinical placement 

(Lo & Regehr, 2017; Steinert et al., 2017; Wear et al., 2005), with questioning 

scaffolded from closed-questions in the early stages to more open-questions as the 

learner progresses (Steinert et al., 2017).  Questioning is reported to be used by 

clinical educators to establish a learners knowledge level (‘diagnose the learner’ 

(Beckman & Lee, 2009)) and highlight the skills and knowledge that are important for 

the learner to know (Steinert et al., 2017).  

 

Clinical educators should be cognisant that the choice of questioning may either assist 

or hinder the learner.  Wear et al. (2005) explored learner conceptions of ‘good’ and 

‘bad’ questioning, with the latter typically being the ‘humiliation’. Continuing to draw 

on the  Cognitive Apprenticeship Model (Collins, 1991), the articulation domain 

involves the clinical educator asking questions of the learner as a strategy to improve 

their competence (Stalmeijer et al., 2009).  These authors identified the strategy as 

being useful right throughout a learners’ clinical education - clinical educators were 

described as using questioning to ‘stimulate’ learning or ‘humiliate’, that is, expose 

gaps in a learners’ knowledge. 

 

The latter approach is described in the literature in the context of the Socratic 

questioning method (Stoddard & O’Dell, 2016) – a common questioning approach in 

clinical education environments.  Recent work using the Socratic approach, where a 

series of difficult questions is posed to a clinical learner or ‘pimping’, has highlighted 

where this strategy is unlikely to be productive unless there is a climate of 

psychological safety (Stoddard & O’Dell, 2016).  Regardless of the learning 

environment, this strategy may be perceived as mistreatment (McEvoy et al., 2019) 

and should be avoided where possible.   

 

Lo and Regehr (2017) also highlight the strategies that learners use in response to 

various questioning strategies.  In qualitative interviews, these authors identified that 

students tailor their responses to educator preferences and perceived questioning 

intent by adopting strategies to retain a positive image in the eyes of the educator (Lo 
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& Regehr, 2017).  Where the questioning took place (i.e. in front of a patient, away 

from the consultation room) also influenced the choice of strategy adopted by learner.  

However, learners also appeared to appreciate the role educator questioning had in 

projecting a positive image of them to the patient. 

 

To highlight the value of questions to enhance learning, Hausmann and Schwartzstein 

(2018, p. 2) suggest that with:  

 

“Mastering the art of questioning, faculty can improve a learner's ability to 

understand and remember the material, apply knowledge in new settings, overcome 

cognitive biases, support an environment of inquiry, and develop metacognition, even 

under uncertainty”. 

 

Item 10. Stimulate students to learn independently  

 

Cox and Swanson (2002) included this item in their questionnaire exploring teaching 

excellence in the surgical and clinical context.  Fostering independent learning is 

consistent with adult learning theory – the notion that learners have a desire to direct 

their own learning, drawing on previous experience and incorporating this with new 

knowledge, as well as actively participating in work related to future practice (Burns 

et al., 2006). Further, an outcome, or attribute, desired of graduates from university 

level education is the attainment of skills to ensure independence as a lifelong learner, 

whilst also developing discipline competency (Huttly et al., 2003; ten Cate et al., 

2004).   

 

Fostering independent learning as a clinical teaching strategy (Busari et al., 2005; 

Gibson et al., 2019; Parsell & Bligh, 2001; Valiee et al., 2016), while at the same time 

being supported by the clinical educator (Van Gelderen et al., 2018), is one of the 

identified behaviours of effective clinical teaching.  We know that in the clinical 

context learners are likely to rely on the clinical educator in their early clinical 

learning and progress to more independent practice, or require less supervision 

requirements as they become more experienced (Beach, 2017; Burns et al., 2006; 

Parsell & Bligh, 2001).  Thus, achieving independence has also been suggested as a 
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signal the learner is ‘learning’ in the clinical setting (Burns et al., 2006). DaRosa et al. 

(1997) also argue that independent learning may be a time saving teaching strategy 

for the clinical educator, in addition to developing learner critical thinking skills. As 

clinical educators have significant dual responsibilities for patient care and student 

education thus, having capabilities to develop students as independent learners is 

crucial to the success of both.  

 

Item 11.  Offer suggestions for improvement 

 

This item was derived from Beckman et al. (2003) who utilised it in a questionnaire 

for peer evaluation of teaching in the clinical learning environment.  The OCTQ only 

explores the feedback provided for improvement in performance and not where the 

feedback may be corrective or otherwise – this improvement orientation may assist in 

fostering the learners’ intrinsic motivation (Johnson et al., 2016).  This was explored 

in Chapter 3 where many of the other ‘feedback’ items were removed from the 

analysis to create the final version of the OCTQ. 

 

To improve the quality of their work learner’s require feedback (Boud & Molloy, 

2012) and in the clinical learning environment this feedback can be obtained from 

numerous sources, including the clinical educator (Burgess & Mellis, 2015).  In this 

context the clinical educator may be viewed as a credible source (Bing-You et al., 

1997; Eva et al., 2012), particularly where feedback is based on direct observation of 

performance (Kraut et al., 2015; Schlair et al., 2017; Schopper et al., 2016). 

   

Again, this OCTQ item focuses specifically on ‘improvement’; therefore, the 

feedback should be coupled with an action plan to enact in the near future (Burgess & 

Mellis, 2015; Farrell et al., 2016). However, educator practice in this regard appears 

to be variable (Hamburger et al., 2011; Pelgrim et al., 2012).  Educators may provide 

such feedback when implementing clinical teaching models, for example, the One 

Minute Preceptor (Farrell et al., 2016).  Where the learner is in a position to be able to 

identify their own performance gaps, this enables the clinical educator and learner to 

co-construct a plan for improving performance (Johnson et al., 2016).  Finally, the 

ability and willingness to provide learners with feedback is consistently identified as a 



 

 141 

key skill of clinical educators in medicine (Cantillon & Sargeant, 2008) and in allied 

health (Gibson et al., 2019), supporting the inclusion of this feedback item in the 

OCTQ.  

 

Item 12. Demonstrate osteopathic, clinical examination and rehabilitation knowledge 

and skill(s)   

 

There is often great interest on the part of the learner in the clinical educator 

demonstrating the psychomotor and technical skills required of the profession (Fluit et 

al., 2012; Hesketh et al., 2001; Laurent & Weidner, 2001).  Schum et al. (1993) 

included this item in the measurement of teaching effectiveness in a paediatric clinical 

learning environment.   

 

Learners often rate their clinical educators highly on such skill based items (Cox & 

Swanson, 2002; Ramsey et al., 1988).  As an important characteristic of an effective 

clinical educator (Gat et al., 2016; Gibson et al., 2019; Irby et al., 1987; Laurent & 

Weidner, 2001), learners appear to appreciate when skills are demonstrated repeatedly 

(Stalmeijer et al., 2009), pitched at their level of learning (Burgess et al., 2015) and 

within the patient care context (Gat et al., 2016).  Furthermore, demonstrating these 

skills at the bedside has also been shown to positively influence patient satisfaction 

(Lehmann et al., 1997).    

 

Within the Cognitive Apprenticeship Model, the demonstration of clinical skills and 

knowledge is described within the modelling domain (Stalmeijer et al., 2009).  

Laurent and Weidner (2001) also located this teaching skill within the modelling 

subgroup of effective behaviours for athletic training clinical educators.  However, the 

excellent clinician may not make an effective educator given the differing skill sets 

(Summers, 2017).  Further, it may be difficult for the novice clinical educator, 

regardless of their clinical experience, to explain what has likely become 

subconscious in their own practice (Wallace & Infante, 2008) although this think-

aloud approach can be taught through professional development (Delany et al., 2020). 
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It may also be possible that learners are rating their clinical educators’ overall clinical 

competency using this item as a surrogate measure.  The OCTQ does not contain an 

item specifically addressing the learners perception of educator clinical competency 

even though it is consistently identified as being a characteristic of an effective 

clinical educator (Buchel & Edwards, 2005; Fluit, 2010; Kelly, 2007; Snell et al., 

2000).  Given learners are still in the formative stages of their role as a health 

professional, it may be unreasonable for learner to comment on the ‘competency’ of a 

qualified practitioner (Spooren & Christiaens, 2017).  Such an issue was raised in 

Chapters 1 and 5 in relation to student evaluations of teaching – learner perceptions of 

competence may not be a true reflection.  

 

Global rating items 

 

Global ratings are widely used in measurement of perceptions, with SETs (Zhao & 

Gallant, 2012) and clinical teaching evaluations being no exception.  Three global 

rating items were included on the OCTQ, two derived from the literature and one 

developed through discussion between the researcher and one of the supervisors (JM).   

 

The first of the global ratings ‘Rate the overall effectiveness of this Clinical Educator’ 

was described in the work by Afonso et al. (2005) and the second ‘I would do more 

clinics with this Clinical Educator’ is from Zuberi et al. (2007) in the context of 

outpatient clinical teaching.  The final global rating ‘I would recommend other 

students to work with this Clinical Educator’ was derived from similar items in the 

patient satisfaction measurement literature (Batbaatar et al., 2015; Batbaatar et al., 

2017; Tung & Chang, 2009). 

 

The main purpose of including a global rating scale (GRS) is to capture aspects of a 

construct that may not be obtained from items in the questionnaire, and single-item 

GRSs have been shown to be a suitable measure of constructs such as general health 

(Macias et al., 2015) and life satisfaction (Cheung & Lucas, 2014).  There is a some 

literature that supports the use of global ratings as an alternative to checklists in health 

professions assessment (Cömert et al., 2016; Hatala et al., 2015; Ilgen et al., 2015; 

Read et al., 2015).  However, this literature is less developed in clinical teaching 
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evaluations.  This assessment literature provides validity evidence supporting the use 

of a GRS over checklists (Cunnington et al., 1996; Hodges & McIlroy, 2003) and this 

validity evidence may also be generalisable to clinical teaching evaluations. 

 

Work by Williams et al. (2002) provides some of the strongest evidence supporting 

the use of GRSs in clinical teaching evaluations.  These authors demonstrated strong 

correlations between the domains of the Stanford Faculty Development questionnaire 

and a global rating item with between 74-96% shared variance.  With such substantial 

levels of shared variance, Cashin and Downey (1992) posit that “a short and 

economical form could capture much of the information needed for summative 

evaluation and longer diagnostic forms could be reserved for teaching improvement” 

(p. 563).  However, others using clinical teaching evaluations have demonstrated 

lower levels of shared variance (Arah et al., 2011; Lombarts et al., 2009; Van der 

Leeuw et al., 2011; Zibrowski et al., 2011) more in line with that expected in health 

measurement for example (between 16-64%) (Streiner et al., 2014).  That said, there 

appears to be value in the use of GRSs in a clinical teaching evaluation (Zibrowski et 

al., 2011) with respect to ease of administration and stakeholder acceptability. 

However, it does not allow for identification of specific educator performance 

considerations that may guide future professional development (Mintz et al., 2015).  

Together, this literature suggests a combination of items targeted towards specific 

educator characteristics and global rating items is likely to produce an accurate 

representation of the quality of clinical teaching provided by an educator from the 

student perspective. 

 

What the Osteopathy Clinical Teaching Questionnaire does not measure 

 

Throughout this thesis, reference has been made to the method strategy within 

Cognitive Apprenticeship Model (CAM) as the underpinning educational framework 

for the OCTQ.  The method strategy within the CAM has been proposed as a model 

for clinical education in medicine (Stalmeijer et al., 2009).  However, its use as a 

framework for osteopathy clinical education is only hypothesised.  How teaching and 

learning in this osteopathy student-led environment occurs is not known and this 

thesis has used a data-driven approach to the identification of a possible framework, 
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that being the CAM.  Brown et al. (2019) suggest that one use of theory is to assist 

with the interpretation of data, and it is this use that the thesis applies. 

   

In chapter 2, the exploratory factor analysis identified the item groupings that were 

consistent with those of the CAM and described by Stalmeijer et al. (2008).  

Reduction of the number of items in the OCTQ through a Rasch analysis described in 

chapter 3 suggested that the coverage of the domains within the CAM was reduced.  

However, additional analysis using bifactor modelling in the McDonald’s omega 

calculation suggested that the 12 items comprising the OCTQ were consistent with the 

interpersonal and clinical teaching domains described by Beckman et al. (2004).  In 

discussing what the OCTQ is not measuring, the thesis uses the systematic review by 

Fluit (2010) and the mapping of published clinical teaching evaluation items to the 

CanMEDS roles.  In this work, Fluit et al. (2012) identified that whilst a significant 

number of the CanMEDS roles were covered, aspects such as assessment and 

planning were not well represented. With respect to the OCTQ, a number of areas of 

educator practice were not included: assessing learning in the workplace; planning 

learning; development of teaching resources; and health record keeping. 

 

Assessing learners in the workplace 

 

One of the limitations of the OTCQ is related to the assessment of learners in the 

workplace setting.  In the development of the OCTQ through chapter 2, neither 

educators nor learners identified workplace-based assessments as a role for the 

osteopathy clinical educator.  Numerous authors (Hays, 2008; Hesketh et al., 2001; 

Ramani & Leinster, 2008) have articulated that assessment should form part of the 

role of the clinical educator.  However, this was not included as an item in the OCTQ.  

As highlighted earlier, Fluit (2010) also identified that assessment of learners was 

broadly underrepresented in evaluations of clinical teaching.  Why this might be the 

case is an avenue to explore in further work.      

 

Assessment in the non-United States osteopathy clinical learning environment has 

received scant attention in the peer-review literature beyond a small number of 

commentaries (London, 2008; Moore & Vaughan, 2015; Vaughan et al., 2013; 
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Vaughan et al., 2014b) and empirical pieces (Orrock et al., 2014; Vaughan & Moore, 

2015a, 2015b).  The limited literature may be a reflection of the level of interest in 

workplace-based assessment in this learning environment, or a genuine reflection that 

assessment of students is not a role for the osteopathy clinical educator.  Other work 

has suggested that educators do not see assessment as part of their role, given the lack 

of time to undertake such an activity in addition to providing a patient-care role and 

attending to learner needs (Al-Kadri et al., 2013; Koh, 2008; Seabrook, 2003; Shayne 

et al., 2002), or considering that it may negatively influence the educator-learner 

relationship (Hays, 2008; Meyer et al., 2019).  Regardless of the reason(s) for its non-

inclusion in any evaluation tool, learner evaluation of assessment in this environment 

may be better situated in a whole learning environment measure, rather than in a 

measure of clinical teaching quality of a single educator. 

 

Planning for, and of, learning 

 

Although it has been identified in other measures of clinical teaching quality (i.e. 

Wormley et al., 2017), learners’ perceptions of the clinical teachers’ planning for 

teaching is not evaluated in any of the OCTQ items. In both the in-patient and 

outpatient teaching settings, it is incumbent on the clinical educator to identify 

opportunities for the learner to participate in clinical work and activities (Fluit et al., 

2012).  In the student-led clinical learning environment, the learners are already 

participating in clinical work through their supervised, patient management role 

(Vaughan et al., 2014b).  As such, this planning on the part of the educator is not 

necessary per se, rather it is opportunistic. Planning of structured clinical education 

activities in the student-led environment is typically undertaken by clinical academics 

and placement administrators who work within the governance procedures and 

policies of the institution.  Given what can be a broad remit, there are always 

opportunities for clinical educators in this environment to structure their teaching to 

take advantage of the unique features of this learning environment.  Billett’s concept 

of pedagogically rich activities (Billett et al., 2013) could prove useful as a lens 

through which an educator can view their daily work and identify learning 

opportunities.  Consistent with the assertion in the ‘Assessing learners in the 
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workplace’ discussion above, planning of academic activities in the student-led clinic 

environment may be best measured as part of a global learning environment measure. 

 

Resource developer 

 

Development of educational resources for learners has been identified as a role of the 

clinical educator (Fluit, 2010).  How this applies in the student-led clinical learning 

environment is unknown and requires exploration.  There is an opportunity for 

clinical educators to develop resources guided by that day’s patient list or learner 

experiences.  However, many of the resources a learner would access and utilise are 

developed by the academic staff within the course as part of their planning as 

described in the ‘Planning for, and of, learning’ section above.   

 

Health record keeping 

 

Clinical teaching evaluation items that explore health record keeping practices are 

rarely included in questionnaires designed to evaluate the quality of clinical teaching.  

Hewson and Jensen (1990) included one such item in their questionnaire, “Promoted 

keeping of medical records that is thorough, legible, efficient and organised”, 

suggesting that this practice should be role-modelled by a clinical educator (Atwater 

et al., 2016; Ellaway et al., 2013; Varpio et al., 2015), as it is best learnt in the clinical 

learning environment (Atwater et al., 2016; Ellaway et al., 2013).  Although this item 

was published in 1990, no other questionnaire in the reviews by Fluit (2010) or 

Beckman et al. (2004), nor questionnaires developed subsequent to that time have 

included such an item. However, it has been identified as a characteristic of effective 

bedside clinical educators in an Omani medical school (Alweshahi et al., 2007).  The 

lack of inclusion of a health record keeping item may stem from the practice not being 

explicitly described in any of the published clinical teaching models or frameworks 

(Kilminster & Jolly, 2001).  Further, in the current thesis, chapters 2 and 3 describe 

both the inclusion and removal of this item by Hewson and Jensen (1990) from the 

OCTQ.   
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Given that electronic medical records (EMRs) are the dominant method by which 

clinical information is recorded in osteopathy (Adams et al., 2018) and other health 

professions, in addition to the legal requirements for quality, contemporaneous record 

keeping across the health professions, it would be prudent to include reference to 

EMRs within clinical teaching models (Wald et al., 2014; Warboys et al., 2014).  

From an evaluation standpoint, inclusion of EMR practices may be better placed 

within a more global learning environment measure - given that both the individual 

educator (Heiman et al., 2014) and the system influence record keeping practices 

(Daugherty et al., 1998; Solarte & Könings, 2017).  Supporting this environmental 

influence assertion is recent work on implementation of EMRs, identifying its 

significant negative influence on time spent on, and enthusiasm for, clinical teaching 

(Spencer et al., 2012), in addition to decreased appreciation of care continuity and 

increased cognitive load (Varpio et al., 2015).   Work by Schultz et al. (2004) also 

identified ‘teaching of medical record keeping skill’ as a characteristic of the learning 

site, rather than one of the individual educator. 

  

Although the aforementioned studies relate to the implementation of EMRs, these 

works highlight potential challenges with role modelling EMR practices in the clinical 

learning environment.  As Ellaway et al. (2013) describe “their [clinical educator’s] 

teaching might be expected to be more about accommodating EHRs [electronic health 

records] in clinical practice rather than embracing them” (p. 283) from an educational 

perspective. 

 

Summary 

 

The aforementioned aspects that are not explored in the OCTQ have the potential to 

be included in other measures that form part of the quality assurance framework, 

namely a measure of the learning environment.  Identification, modification or 

development of a clinical learning environment measure suitable for use in the 

student-led context, inclusive of the aspects of practice described above, would be 

valuable future work. 
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Quality assurance in clinical education 

 

“The validity of the system as a whole needs to be evaluated in terms of its effects on 

improving instruction and student learning, and therefore a fundamental aspect of 

validation is to examine whether these benefits are an outcome of the use of the 

system” (Lane, 2014, p. 129). 

 

The overarching purpose of a quality assurance program or system in the clinical 

education context is to maintain, develop, monitor and improve the stakeholder 

experience, that is, the experience of the clinical educator, learner, patient, faculty and 

administrative staff (Barrow & McKimm, 2010; Cross, 1995; Ragsdale et al., 2020; 

Snell et al., 2000).  Barrow and McKimm (2010) also include external agencies such 

as accreditors as another stakeholder in the quality assurance system, and this is 

pertinent to osteopathy clinical education particularly in Australia, New Zealand and 

the United Kingdom, where the profession is regulated by government.  Descriptions 

of whole of system approaches to assurance of clinical education quality in the 

literature are scarce (Stachura et al., 2000) and often limited to commentaries (Barrow 

& McKimm, 2010).  This scarcity may be associated with the challenge of defining 

quality in the context of clinical education (McCallum et al., 2013; Stachura et al., 

2000) and differences in the delivery of clinical education across sites or institutions 

(Jette et al., 2014; McCallum et al., 2013) and countries.   

 

However, where quality assurance ‘systems’ are described, the focus is typically on 

the individual clinical educator and the clinical placement site or clinical learning 

environment.  In chapter 5, it was identified that a number of issues have been raised 

with the use of student-evaluations of teaching, particularly where the data derived 

from them are used in isolation of other measures of quality and performance (Boring 

et al., 2016; Garger et al., 2019; Hornstein, 2017; Spooren et al., 2013; Stark & 

Freishtat, 2014).  The purpose of this section is to highlight the role of the OCTQ 

within a broader quality assurance system for clinical education in osteopathy.   

 

A discussion of individual elements of the clinical education quality assurance system 

(i.e. learning environment, system influences, patient experience and satisfaction) is 
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beyond the remit of this thesis.  Figure 1 draws together the findings of this thesis 

detailed in chapters 2 to 5 and the wider literature on evaluation of clinical teaching, 

to summarise the significant range of potential influences on outcomes related to 

teaching quality that should be considered within a clinical education analysis.  This 

figure is an extension of the model presented by McArthur (2016), combined with the 

work of Scheepers et al. (2016).  It is important to note that the figure is not a 

statistical path analysis, but a demonstration of the potential complexity of, and 

influences on, evaluations of clinical teaching quality. 

 

 

Figure 1. Potential influences on clinical educator performance, effectiveness and 

teaching quality. 

 

 
 

 

A quality assurance mechanism should allow individual stakeholders to input data 

into the system about the elements on which they are able to evaluate and comment.  

For example, a clinical educator could input data on their own performance, their 

clinical education peers and contribute to learner assessments (as surrogate measure 

of teaching and learning outcomes).  The patient voice is also invaluable in any 

quality assurance system not only because of their central role as the receiver of care 

and participant in the clinical education process, but ultimately the goal of clinical 

education is to improve patient outcomes (Ragsdale et al., 2020).  However, this voice 

is not common in the broader clinical education literature (Ford et al., 2016).  Here the 

patient can provide data on satisfaction with their care.  An individual clinical 
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educator’s peers, other health professionals and administrators can contribute through 

multisource (360o) evaluations of clinical educators (Emke et al., 2017).  Students and 

educators can also input data on the clinical learning environment, and the former, 

input data on individual clinical educators through tools such as the OCTQ.  It is the 

clinical learning environment and individual clinical educator measures that will be 

described below.  

 

Clinical learning environment 

 

The clinical learning environment has been reported to contribute to students’ 

perceived effectiveness of the teaching provided by their individual clinical educator 

(Bruijn et al., 2006; Lombarts et al., 2014; Phillips et al., 2017).  For example, Brown 

et al. (2013) report that clinical teaching may only contribute up to 40% of the 

variance in education environment measures, suggesting there are other factors, 

beyond teaching, that influence the clinical learning environment.  Faculty and 

administrators should include an education environment measure (e.g. Rusticus et al., 

2019; Strand et al., 2013) within their clinical education quality assurance system to 

ensure these additional factors are explored.  The OCTQ could play a role alongside a 

clinical learning environment measure to ensure that a range of factors contributing to 

quality within the clinical education system are captured.  There is a small volume of 

literature that has explored the broader education environment in osteopathy (Luciani 

et al., 2018; Luciani et al., 2015; Vaughan et al., 2014a).  However, there is no 

literature that addresses the clinical learning environment specifically.  This presents 

an opportunity for additional research into the osteopathy student-led clinical learning 

environment, particularly when combined with the OCTQ as the measure of clinical 

teaching quality. 

  

Individual clinical educator 

 

Literature describing quality assurance systems in clinical education focuses mainly 

on the individual clinical educator (Recker-Hughes et al., 2014).  Throughout the 

previous five chapters in this thesis, a consistent theme is the use of student 

evaluations of clinical teaching quality as a way to identify opportunities for faculty 
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or professional development.  The outcomes of the reliability investigations in chapter 

4 suggest that eight OCTQ evaluations on a single clinical educator can provide a 

reliable indication about the quality of teaching provided by that educator in the 

osteopathy student-led clinical learning environment.  This data could then be used to 

inform the professional development of the individual clinical educator, or the 

professional development of the clinical educator cohort (Notzer & Abramovitz, 

2008).  Albanese (1999) contends that whilst global measures of clinical educator 

performance (i.e. the global rating items on the OCTQ) may be useful for quality 

assurance, they are less useful as a guide for required professional development. 

Choice of areas of clinical education quality that could be improved or reinforced 

through professional development could be determined at either the individual OCTQ 

item level and/or through analysis of the qualitative comments provided by learners. 

   

When professional development is used to improve clinical education quality, learner 

outcomes may be negatively influenced due to the clinical educators’ behaviour 

change (Breckwoldt et al., 2014).  It is also reasonable to expect that clinical educator 

evaluations by students may also become more negative through this transition phase.  

Therefore, a longitudinal approach to evaluation of individual clinical educator 

teaching quality as part of the system is required, along with triangulation of student 

evaluations with other data sources such as educator self and peer-evaluation (Ching, 

2018; Stark & Freishtat, 2014; Sulis et al., 2019).  It is also important to ensure that a 

sufficient volume of evaluations are collected (particularly from learners), in order to 

observe changes in teaching quality, and to make reliable, informed recommendations 

about areas for improvement in the future. 

 

Recognition of quality clinical teaching 

 

Whilst a quality assurance system in clinical education should identify aspects of the 

system that require improvement, there is also a need to recognise where aspects are 

performing well.  It may be that individual clinical educator performance should be 

recognised as part of this system, and this recognition may also increase acceptability 

of clinical teaching evaluations by clinical educators (Snell et al., 2000).  As described 

in chapter 4, the OCTQ presents sufficient reliability for formative decision making 
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(i.e. professional development); and chapter 3 suggests that OCTQ total scores can be 

used to reliably identify those educators who are performing well.  Together, these 

outcomes provide support for the OCTQ scores being used to recognise a clinical 

educators’ teaching quality over the previous teaching period, or over a sustained 

period (Blue et al., 1999; Snell et al., 2000).  Such recognition has been shown to be a 

significant motivator for clinical educators, particularly where learners nominate the 

educator (Wheeler & Gill, 2010).  What this recognition comprises (e.g. letter, award, 

gift) would be for the individual institution to decide (Woolliscroft et al., 2002).  

However, it is not recommended that OCTQ scores be the sole determinant of 

promotion or academic tenure processes. 

 

OCTQ scores may also feed into wider osteopathy profession recognition of quality 

clinical teaching.  Recker-Hughes et al. (2014) have advocated for the recognition of 

expert clinical educators in United States physical therapy, and there is the potential 

for a similar model of recognition to be explored in the osteopathy profession world-

wide.  We know little about clinical education in osteopathy, and we know less about 

who the osteopathy clinical educator is – this picture is beginning to emerge through 

the data in chapter 5 and that described by Vaughan et al. (2020).  This lack of 

visibility to both the academic and professional communities could be addressed 

through more formal recognition at the professional level (i.e. advanced 

practice/credentialing) and additional research (Recker-Hughes et al., 2014).  The 

OCTQ scores, and qualitative comments provided by learners, could be used by 

individual clinical educators as evidence towards such recognition. 

 

Future directions 

 

The construction, testing and review of the OCTQ described in chapters 2 through to 

5 has led to a number of possibilities for future work, in addition to those included in 

Figure 1 and those described throughout the previous sections of this chapter.  This 

thesis did not seek to gather evidence for the validity of the score interpretation in 

multiple contexts but sought to provide initial evidence allowing others to ascertain 

whether the questionnaire is suitable for their learning environment and educator 

evaluation needs.  Further, this thesis has outlined how other researchers, academics 
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and administrators may be able to gather validity evidence to support score 

interpretations in their own context. 

 

A significant shift in the osteopathy profession 

 

A significant shift in the Australian osteopathy profession has occurred since the 

OCTQ has been developed and tested.  There are three key areas where this shift has 

occurred, as follows: 

 

• There is a significant number of learner’s training to be an osteopath (n=1456) 

across three institutions – equivalent to 60% of the practicing profession in the 

year 2017/18 (Osteopathy Board of Australia, 2018).   

• The models and duration of courses leading to registration as an osteopath in 

Australia have changed.2  For example, Southern Cross University (Lismore, 

Australia) now offers a 4-year program leading to registration and Victoria 

University (Melbourne, Australia) has instituted a single unit completed 

sequentially approach to their program.  These changes will likely influence 

clinical education in pre-registration training programs in Australia, potentially 

with reductions in hours devoted to education in a clinical learning environment, 

or exploration of other educational strategies to supplement or in part replace 

aspects of learners’ clinical education (Fitzgerald et al., 2017; Moore & Field, 

2017).   

• The Osteopathy Board of Australia, the registration body for Australian 

osteopaths, published an updated version of the Capabilities for Osteopathic 

Practice (Osteopathy Board of Australia, 2019) drawing on the Canadian Medical 

Educational Directives for Specialists (CanMEDS) framework (Frank & Danoff, 

2007).  The Capabilities for Osteopathic Practice (2019) are the practice standards 

for the Australian profession.  

 

  

                                                 
2 There have been no changes to the structure of the RMIT University osteopathy course.  The course is 
offered as a 5-year, double Bachelor qualification. 
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Mapping to a new practice framework 

 

This change in the basis of the Australian osteopathy practice standards to a 

CanMEDS-style framework provides the first opportunity for research emanating 

from the thesis.  Throughout the development of the OCTQ, there has been an 

emphasis on the items measuring constructs consistent with those in the Cognitive 

Apprenticeship Model (Collins, 1991).  Further, the items also appear to map to the 

interpersonal and clinical teaching domains described by Beckman et al. (2004).  

However, there is an opportunity to draw on the work of Prideaux et al. (2000) who 

described how clinical education could be incorporated within each CanMEDS role.  

 

With the Australian osteopathy profession moving to a CanMEDS framework, there is 

an opportunity to evaluate the OCTQ within this framework and potentially 

reconceptualise it, or to concurrently evaluate the OCTQ with those clinical teaching 

evaluations previously developed using this framework.  There are a number of 

examples of such questionnaires where the CanMEDS is either incorporated into the 

questionnaire (Fluit et al., 2012), or was used to frame their development (Nation et 

al., 2011).  Table 3 presents an initial proposal for how the OCTQ items may be 

mapped to the ‘roles’ within the Capabilities for Osteopathic Practice (Osteopathy 

Board of Australia, 2019). 

 

Table 3.  Mapping of the Osteopathy Clinical Teaching Questionnaire (OCTQ) items 

to the Australian Capabilities for Osteopathic Practice roles. 

 

Role Osteopathy Clinical Teaching Questionnaire 

(OCTQ) item 

1.  Osteopath 

 

12. Demonstrated osteopathic, clinical examination and 

rehabilitation knowledge and skill(s) 

 

2. Professional and 

ethical practitioner  

 

1. Maintained a positive attitude towards me 
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2. Demonstrated humanistic attitudes in relating to 

patients (integrity, compassion and respect) 

3. Showed genuine concern for my professional well-

being 

 

3. Communicator 

 

4. Has good communication skills 

5. Is open to student questions and alternative 

approaches to patient management 

 

4. Critical reflective 

practitioner and 

lifelong learner 

7. Promoted reflection on clinical practice 

10. Stimulates me to learn independently 

5. Educator and health 

promoter 

 

6. Adjusted teaching to my needs (experience, 

competence, interest) 

9. Asked questions to enhance my learning 

 

6. Collaborative 

practitioner 

 

8. Emphasises a problem-solving approach rather than 

solutions  

 

7. Leader and manager 

 

11. Offered me suggestions for improvement when 

required 

  

 

 

Future research possibilities 

 

This section presents a discussion of potential research and evaluation possibilities 

based on the work described in this thesis and drawing on pertinent literature from 

health professions education.  The possibilities described below address aspects 
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including the development of learners as health professionals, the relationship 

between learner evaluations of clinical teaching quality and assessment outcomes, the 

role personality may play in quality clinical teaching, how clinical educators engage 

in their work in the student-led clinical learning environment, and how professional 

development and learner attributes influence clinical teaching evaluations. 

 

Impact on learners 

 

One goal of clinical teaching is to improve learner outcomes (Snell et al., 2000).  The 

impact of clinical teaching on learners can be evaluated through their satisfaction with 

the clinical teaching they receive (Snell et al., 2000) and the outcomes of assessments, 

particularly those at the Shows How and Does levels of Miller’s competency pyramid 

(Miller, 1990).  There may also be an opportunity to explore the impact of clinical 

teaching on the development of learners at the Is level of Miller’s pyramid as 

proposed by Cruess et al. (2016).  These authors proposed the Is level to relate to 

professional identity formation. The influence of clinical educator role-modelling on 

learner identity formation could be explored using the OCTQ and qualitative 

approaches.  

  

The relationship between clinical teaching quality and assessment of learner clinical 

competence presents another opportunity for research.  Although there are likely to be 

a range of influences on learning outcomes (Huang et al., 2019), it is possible that the 

quality of clinical teaching received by a learner may be one of these.  The workplace-

based assessment practices of other health professions have been described, 

particularly the use of standardised assessment tools (Dalton et al., 2011; Dalton et al., 

2012; McAllister et al., 2010; Rodger et al., 2016).  However, a significant challenge 

in investigating the relationship between learning outcome and clinical teaching 

evaluations in osteopathy is the lack of research on the assessment practices of the 

profession.  The first stage in exploring this relationship will need to be a more 

thorough understanding of workplace-based assessment in the profession (Moore & 

Vaughan, 2015), and potentially the development and/or implementation of 

assessment tools that enable valid and reliable measurement of learning outcomes.      
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There is also an opportunity to evaluate role-modelling specifically and explore its 

relationship with the OCTQ scores.  One example of a tool to evaluate role-modelling 

in the clinical teaching context is that described by Jochemsen-van der Leeuw et al. 

(2014), with additional validity evidence described by Said et al. (2019).   

Professionalism of the clinical educator has also been described in the health 

professions education literature and presents another research opportunity.  Young et 

al. (2014) have developed a tool that allows learners to evaluate the professionalism 

of their clinical educators.  Exploring the relationship between OCTQ scores and tools 

to evaluate role-modelling and professionalism will provide additional validity 

evidence for the former, and potentially guide professional development. 

 

Clinical educator personality 

 

It may be that personality contributes to clinical teaching effectiveness, both self- and 

learner-evaluated.  Work by Scheepers et al. (2014) with attending physicians 

suggests that personality interactions between learner and educator play a role in 

students’ clinical teaching effectiveness evaluations.  Big Five personality traits 

(extraversion, agreeableness, openness, conscientiousness, neuroticism) may “provide 

one of the best foundations for a relatively coherent framework for a more 

comprehensive psychological theory of teacher personality” (Göncz, 2017, p. 76).  

With respect to the Big Five in the clinical education context, Scheepers et al. (2014) 

identified extraversion as being associated with learner-reported overall clinical 

teaching effectiveness, and was more likely to be displayed by non-surgical versus 

surgical physicians.  This work suggests that personality factors in clinical education 

may be context specific (Scheepers et al., 2014).  Clinical education may attract those 

health professionals who demonstrate extraversion traits – engaging in think-aloud 

and active learning strategies as part of developing a positive learning environment.   

 

Scheepers et al. (2016) also suggest that professional development could focus on the 

personality traits of effective clinical educators.  However, this may be more 

challenging given the stability of these traits.  Could these traits play a role in our 

recruitment of effective clinical educators?  Or could it be related to the personality of 

the learner and the compatibility of the educator’s personality with the learner?  These 
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two questions provide interesting prospective study ideas and one where the OCTQ 

could be used to monitor clinical teaching quality.  Further consideration could also 

be given to other intra- and interpersonal factors that may influence teaching 

evaluations including leadership (Rieck et al., 2015), emotional intelligence (Cruz, 

2011), conflict management skills (Jones, 2001) and a willingness to trust learners 

(Hauer et al., 2014). 

    

Work engagement 

 

The concept of work engagement has received some attention in health professions 

education (Van den Berg et al., 2017; Van den Berg et al., 2018) and has also been 

described in the context of clinical teaching (Scheepers et al., 2016).  Being ‘engaged’ 

in one’s work has been associated with personal well-being and improved work 

performance (Van den Berg et al., 2017), and work engagement may also be 

positively associated with quality clinical teaching (Scheepers et al., 2016; Van den 

Berg et al., 2017).  In the work of Scheepers et al. (2014) on clinical educator 

personality highlighted previously, extraverted educators are also reported to be more 

engaged in their teaching activities, with a positive flow-on effect to their student-

reported teaching effectiveness.  It is here that the OCTQ may be useful as a 

measurement tool to measure teaching quality in concert with measures of work 

engagement.   

 

Providing strategies to develop an individual’s work engagement (Scheepers et al., 

2016) may be a suitable initial faculty development strategy, as this will likely lead to 

improvements in the clinical learning environment and subsequent (potential) 

improvement in clinical teaching quality.  There is no literature on work engagement 

of clinical educators in osteopathy, and limited work in health professions education 

more broadly (i.e. Scheepers et al., 2016) and this presents a possible future research 

opportunity.  Such work could be valuable as osteopathy clinical educators are only 

‘engaged’ in clinical education in the student-led clinical learning environment, rather 

than balancing administrative, academic, and clinical roles as their hospital-based 

colleagues are required to do. 
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Impact of professional development 

 

A rationale for the work described in this thesis was the need to be able to measure 

clinical teaching quality in the osteopathy student-led clinical environment in order to 

maintain and improve the learner experience.  Measuring the students’ perception of 

their learning experiences at regular intervals provides feedback to all stakeholders, in 

particular the clinical educators, whose effectiveness as educators is reviewed by the 

process. In this way, the OCTQ can be used as a measure of change in teaching 

quality.  Chapter 3 describes the measurement properties of the OCTQ that would 

allow for the identification of changes in clinical teaching quality. 

 

We know from studies of other health professions that clinical teaching quality may 

change following faculty development (Steinert et al., 2016) or changes in education 

practices enacted by clinical educators following feedback (Stalmeijer et al., 2010b).  

There is no literature describing the professional development of osteopathy clinical 

educators, and as identified in chapter 5, very few clinical educators have undertaken 

formal studies in clinical education.  Even fewer have undertaken studies in teaching 

and learning.   

 

Without these formal studies, and anecdotally, very little professional development 

about clinical education, there is an opportunity to explore how osteopathy clinical 

educators conceive learning and teaching.  Jacobs et al. (2012) developed the 

Conceptions of Learning and Teaching questionnaire and following that identified 

five teacher profiles that could be used to inform professional development activities 

(Jacobs et al., 2014).  Subsequent work has also identified a sixth potential teacher 

profile (Jacobs et al., 2020).  Additional research within the osteopathy profession 

could be directed towards understanding if the same five or six teacher profiles are 

consistent in the osteopathy clinical education context and explore their relationship 

to OCTQ scores.  These profiles could be used to inform professional development 

activities and may identify teacher profiles that are best suited to the clinical 

education milieu. 
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Further, the OCTQ scores at both individual item and overall score levels could be 

used to evaluate the impact of both targeted professional development for the 

individual clinical educator, and/or to for professional development of the clinical 

educator group.  Chapter 5 proposed the use of professional development focused on 

fostering self-efficacy, a position supported by Dybowski et al. (2017).  In chapter 5, 

differences in self-efficacy were noted in the clinical educator cohort where those 

with low self-efficacy with respect to their clinical teaching were often rated highly 

by students, and the converse for educators with high self-efficacy.  Professional 

development guided by self-efficacy is widely described in the K-12 education 

literature (Althauser, 2015; Bray-Clark & Bates, 2003; Klassen & Tze, 2014).  

Together, the OCTQ and Self Efficacy of Clinical Teachers tool (McArthur, 2016) 

scores could be used to evaluate the effect of professional development activities, 

providing an opportunity for future research.     

    

Learner attributes and perspectives, and their influences on clinical 

teaching evaluation scores 

 

The OCTQ has been designed to ensure that factors such as age, gender and country 

of training do not have a systematic influence on the scores provided on the 

questionnaire.  How these factors are accounted for is described in chapter 3 and, 

further as part of the scoring inference in the current chapter.  However, there may be 

additional influences brought to bear by the learner when completing clinical teaching 

quality evaluations (Dybowski et al., 2017).  Learner academic motivation (Dybowski 

et al., 2017) and approaches to their own learning (Zoghi et al., 2010) may be related 

to the scores that a learner provides on the OCTQ.  Learner academic motivation 

could be evaluated through measures such as the Motivated Strategies for Learning 

Questionnaire (Pintrich et al., 1993), whilst learning approach could be explored 

through the Study Process Questionnaire (Biggs et al., 2001) or similar – the latter 

having some evidence for its utility in an osteopathy student population (Vaughan, 

2016, 2018).  Consideration should also be given to the context in which the clinical 

learning occurs.  For example, there may be differences in learner experiences 

between the student-led and private practice placement environments – although the 

latter is seldom reported in the osteopathy literature (Moore & Field, 2017).  Studies 
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that explore the individual learner and environmental influences could provide 

additional insight into factors that may impact learner performance and clinical 

teaching evaluations. 

 

Conclusion 

 

This thesis has developed a measure of clinical teaching quality for the osteopathy 

student-led clinical learning environment and presented initial validity evidence 

supporting its use.  The development of the measure involved reviewing the seminal 

literature; engaging with relevant stakeholders; examining different stages of learning; 

testing at multiple domestic and overseas institutions; and utilised, contemporary, 

evidence-based statistical approaches.  This process has provided evidence supporting 

the use of the OCTQ in the osteopathy clinical learning environment, and potentially 

adapted to student-led clinical learning environments in other health professions.  The 

thesis also provides the first example of how the validity framework described by 

Kane (1992) can be used beyond the educational assessment context, consistent with 

LeBaron Wallace (2011). 

 

Grillo et al. (2016) surmise that “student evaluations of teaching (SETs) should be 

completed by all students for all courses, be short, provide opportunities for open-

ended comments, and be administered in class to improve response rate” (p. 439).  

The OCTQ has been designed to meet these recommendations within the constraints 

of the student-led clinical learning environment.  The OCTQ, like other student 

evaluation of teaching measures, should not be used in isolation for decision-making 

but be combined with other measures from across the learning environment.  

However, it is advocated for use in a formative sense - to inform clinical educator 

induction and preparatory activities, guide professional development, and identify 

(and possibly reward) those clinical educators who learners have identified as being 

excellent clinical educators.  It is anticipated that the OCTQ will be used as one tool 

to improve the quality of clinical teaching in osteopathy student-led clinics, and to 

assist in improving learner and patient outcomes.      
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Osteopathy Clinical Teaching Questionnaire 



   

Version 3 8/2015 

Clinical Educator name: _______________________________ 
 
Please indicate your gender:  o Male  o  Female 
 
Using the following scale, please rate your Clinical Educator  
on the statements below: 
 
5 – Strongly agree 
4 – Agree 
3 – Neither agree nor disagree 
2 – Disagree 
1 – Strongly disagree 
 
 
This Clinical Educator… Rating 

1. Maintained a positive attitude towards me 5     4     3     2     1	
2. Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 5     4     3     2     1	
3. Showed genuine concern for my professional well-being 5     4     3     2     1	
4. Has good communication skills 5     4     3     2     1	
5. Is open to student questions and alternative approaches to patient management 5     4     3     2     1	
6. Adjusted teaching to my needs (experience, competence, interest) 5     4     3     2     1	
7. Promoted reflection on clinical practice 5     4     3     2     1	
8. Emphasises a problem-solving approach rather than solutions 5     4     3     2     1	
9. Asked questions to enhance my learning 5     4     3     2     1	
10. Stimulates me to learn independently 5     4     3     2     1	
11. Offered me suggestions for improvement when required 5     4     3     2     1	
12. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 5     4     3     2     1 
 
 
Please rate your Clinical Educator on the following statements: 
 
I would do more clinics with this Clinical Educator 5     4     3     2     1	
I would recommend other students to work with this Clinical Educator 5     4     3     2     1	
 
 
Rate the overall effectiveness of this Clinical Educator as an educator/supervisor: 

o  Poor o  Fair o  Good o  Very good o  Excellent 

 

Please turn over to provide any comments on the Clinical Educator you have rated above.



   

Version 3 8/2015 

 

What have you enjoyed about working with this Clinical Educator? 

 
 
 
 
 
 
 
 

Are there any areas where this Clinical Educator could improve or develop? 
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 Medline CINAHL 
Search term Articles found Articles found 
Clinical teacher NOT nursing Butani et al. [1] 

Boerboom et al. [2] 
Arah et al. [3] 

Boerebach et al. [4] 
Makama & Ameh [5] 

Al-Qahtani [6] 
Bell et al. [7] 
Butvidas [8] 

Boerboom et al. [9] 
Stenfors-Hays et al. [10] 

Schwartz [11] 
Bannister et al. [12] 

 

Al Haqwi et al. [13] 
Arah et al. [3]  
Schwartz [11] 

 

Medical teacher NOT nursing AND 
instrument 

Archer et al. [14] 
Riquelme [15] 
Fluit et al. [16] 
Boerboom [2] 

Kamran et al. [17] 
Nation et al. [18] 
Boor et al. [19] 

Boerboom et al. [9] 
 

  

Medical teacher NOT nursing AND 
validity 

Archer et al. [14] 
van Es et al. [20] 
Fluit et al. [16] 

Boerboom et al. [2] 
Yu et al. [21] 

Nation et al. [18] 
Boerboom et al. [9] 

 

  

Clinical teaching NOT nursing AND 
instrument 

Schonrock-Adema et al. [22] 
Archer et al. [14] 
Fluit et al. [16] 

Egbe & Baker [23] 
Boerboom et al. [2] 
Nation et al. [18] 

Boerboom et al. [9] 
Zibrowski et al. [24] 
Stalmeijer et al. [25] 

 

Conigliaro & Stratton [26]  
Zibrowski et al. [24] 

Clinical teaching NOT nursing AND 
evaluation AND instrument 

Schonrock-Adema et al. [22] 
Archer et al. [14] 
Fluit et al. [16] 

Egbe & Baker [23] 
Boerboom et al. [2] 
Nation et al. [18] 

Boerboom et al. [9] 
Zibrowski et al. [24] 
Stalmeijer et al. [25] 

 

Conigliaro & Stratton [26]  
Zibrowski et al. [24] 

 



Medical education AND clinical 
teacher 

Arah et al. [3] 
Makama & Ameh [5] 

Schwartz [11] 
 

Al Haqwi et al. [13] 
Arah et al. [3] 

 

Medical education AND 
effectiveness AND instrument 

Schonrock-Adema et al. [22] 
Archer et al. [14] 

Zibrowski et al. [24] 
 

XiaoJing [27] 
Zibrowski et al. [24] 

Medical education AND teaching 
AND instrument AND evaluation 

Archer et al. [14] 
Fluit et al. [16] 

Egbe & Baker [23] 
Arah et al. [3] 

Nation et al. [18] 
Zibrowski et al. [24] 
Stalmeijer et al. [25] 

 

Conigliaro & Stratton [26] 
XiaoJing [27] 

Zibrowski et al. [24] 
 

Medical education AND teaching 
AND validity AND instrument 

Schonrock-Adema et al. [22] 
Archer et al. [14] 
Fluit et al. [16] 

Egbe & Baker [23] 
Arah et al. [3] 

Zibrowski et al. [24] 
Stalmeijer et al. [25] 

 

Conigliaro & Stratton [26] 
XiaoJing [27] 

 

Instrument AND clinical teacher Bergjan & Hertel [28] 
Henriksen et al. [29] 

Bos et al. [30] 
Boerboom et al. [2] 
Boerboom et al. [9] 
Johansson et al. [31] 

 

Johansson et al. [31] 
Henriksen et al. [29] 

Bos et al. [30] 
 

Instrument AND validity AND 
clinical teacher 

Henriksen et al. [29] 
Boerboom et al. [2] 
Boerboom et al. [9] 
Johansson et al. [31] 

 

Johansson et al. [31] 
Henriksen et al. [29] 

 

Additional File 1.  Articles identified and selected from the systematic search of the literature from 
1st March 2010 to 1st January 2013. 
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Osteopathy Clinical Teaching Questionnaire   

Unitec - Version 2 8/2014 

Using the following scale, please rate your Clinical Educator on the statements below: 
 
5 – Strongly agree 
4 – Agree 
3 – Neither agree nor disagree 
2 – Disagree 
1 – Strongly disagree 
 
This Clinical Educator… Rating 

Treated me with respect 5     4     3     2     1 

Maintained a positive attitude towards me 5     4     3     2     1!
Fostered an environment of respect in which I felt comfortable participating 5     4     3     2     1!
Established a good learning environment (approachable, focused, nonthreatening, professional 
and enthusiastic) 

5     4     3     2     1!

Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 5     4     3     2     1!
Was approachable for discussion 5     4     3     2     1!
Showed genuine concern for my professional well-being 5     4     3     2     1!
Had reasonable expectations of students 5     4     3     2     1!
Has good communication skills 5     4     3     2     1!
Is open to student questions and alternative approaches to patient management 5     4     3     2     1!
Gave me the opportunity to offer opinions on patient problems or treatment 5     4     3     2     1!
Adjusted teaching to my needs (experience, competence, interest) 5     4     3     2     1!
Is an effective clinical teacher 5     4     3     2     1!
Encouraged me to think 5     4     3     2     1!
Promoted reflection on clinical practice 5     4     3     2     1!
Emphasises a problem-solving approach rather than solutions 5     4     3     2     1!
Asked questions that promote learning (clarifies, probes, reflective questions etc.) 5     4     3     2     1!
Asked questions to enhance my learning 5     4     3     2     1!
Encouraged questions and active participation 5     4     3     2     1!
Stimulates me to learn independently 5     4     3     2     1!
Gave timely feedback to me 5     4     3     2     1!
Gave me regular, useful feedback about my knowledge and performance 5     4     3     2     1!
Offered me suggestions for improvement when required 5     4     3     2     1!
Please turn over the page 

Please indicate the gender 
of the Clinical Educator 
who is being rated:   
! Male !  Female 

Please indicate your gender:   
! Male !  Female 



Osteopathy Clinical Teaching Questionnaire   

Unitec - Version 2 8/2014 

This Clinical Educator… Rating 

Identified areas needing improvement 5     4     3     2     1!
Identified my strengths 5     4     3     2     1!
Explained to me why I was correct or incorrect 5     4     3     2     1!
Promoted keeping of medical records in a way that is thorough, legible, efficient and organised 5     4     3     2     1 

Encouraged me to assume responsibility for patient care 5     4     3     2     1 

Demonstrates knowledge of current medical and manual therapy literature 5     4     3     2     1 

Demonstrated osteopathic, clinical examination and rehabilitation knowledge and skill(s) 5     4     3     2     1 

 
Please rate your Clinical Educator on the following statements: 
 

I would do more clinics with this Clinical Educator 5     4     3     2     1!
I would recommend other students to work with this Clinical Educator 5     4     3     2     1!
 
 
Rate the overall effectiveness of this Clinical Educator as an educator/supervisor: 

!  Poor !  Fair !  Good !  Very good !  Excellent 

 

What have you enjoyed about working with this Clinical Educator? 
 
 
 
 
 
 
 
 

Are there any areas where this Clinical Educator could improve or develop? 
 
 
 
 
 
 
 
 



 
 

Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1 1          

2 0.647 1         

3 0.538 0.542 1        

4 0.185 0.262 0.390 1       

5 0.081 0.123 0.108 0.175 1      

6 0.272 0.351 0.348 0.390 0.036 1     

7 0.108 0.131 0.116 0.119 0.174 0.333 1    

8 0.133 0.185 0.153 0.223 0.068 0.110 0.169 1   

9 0.185 0.108 0.251 0.218 0.181 0.092 0.021 0.257 1   

10 0.110 0.104 0.124 0.171 0.151 0.084 -0.067 0.148 0.218 1   

11 0.074 0.104 0.081 0.061 0.044 0.062 -0.037 0.162 0.075 0.264 1   

12 0.127 0.108 0.056 0.066 -0.043 0.015 -0.051 0.105 0.164 0.153 0.302 1   

13 0.054 0.013 0.091 0.133 0.012 0.026 -0.112 -0.076 0.201 0.111 0.076 0.228 1   

14 -0.178 -0.192 -0.196 -0.14 -0.128 -0.136 -0.161 -0.195 -0.121 -0.131 -0.085 -0.088 0.202 1   

15 -0.225 -0.174 -0.198 -0.099 -0.081 -0.052 0.080 -0.071 -0.171 -0.105 -0.111 -0.042 -0.030 0.224 1   

16 -0.171 -0.203 -0.186 -0.101 -0.099 -0.206 -0.051 -0.080 -0.034 -0.007 0.013 -0.064 0.079 0.295 0.277 1   

17 -0.131 -0.188 -0.199 -0.164 -0.094 -0.126 -0.124 -0.142 -0.113 -0.077 0.056 0.067 0.096 0.314 0.159 0.202 1   

18 -0.168 -0.168 -0.184 -0.134 -0.084 -0.172 -0.149 -0.19 -0.146 -0.084 -0.057 -0.079 0.082 0.332 0.092 0.206 0.558 1  

19 -0.074 -0.061 -0.108 -0.007 -0.042 -0.042 -0.001 -0.126 -0.116 -0.060 -0.036 -0.056 0.039 0.118 0.031 0.045 0.214 0.376 1  

20 -0.166 -0.069 -0.134 -0.087 0.059 -0.136 0.080 -0.114 -0.09 -0.157 -0.081 -0.044 -0.092 0.006 -0.006 0.042 -0.103 0.049 0.063 1  

21 -0.091 -0.097 -0.082 -0.206 -0.141 -0.134 -0.066 -0.132 -0.113 -0.203 -0.139 -0.165 -0.241 -0.205 -0.011 -0.041 -0.120 -0.141 -0.053 0.013 1  

22 -0.095 -0.186 -0.219 -0.235 -0.248 -0.098 -0.132 -0.151 -0.093 -0.182 -0.156 -0.166 -0.227 -0.150 -0.027 -0.099 -0.112 -0.116 -0.004 -0.020 0.541 1  

23 -0.086 -0.139 -0.158 -0.188 -0.169 -0.184 -0.124 -0.144 -0.112 -0.197 -0.178 -0.12 -0.220 -0.066 -0.042 -0.062 -0.095 -0.097 -0.166 0.007 0.178 0.408 1  

24 -0.296 -0.349 -0.297 -0.306 -0.208 -0.257 -0.157 -0.261 -0.254 -0.276 -0.299 -0.332 -0.216 0.035 -0.061 -0.053 -0.050 0.001 -0.124 -0.004 0.151 0.219 0.279 1  

25 -0.018 -0.085 -0.091 -0.147 -0.144 -0.095 -0.124 -0.056 -0.23 -0.109 -0.216 -0.122 -0.133 -0.219 -0.180 -0.250 -0.224 -0.216 -0.137 -0.081 0.082 0.112 0.125 0.331 1  

26 -0.141 -0.154 -0.102 -0.100 -0.148 -0.074 -0.153 -0.115 -0.141 -0.133 -0.163 -0.066 -0.076 -0.137 -0.141 -0.193 -0.110 -0.034 -0.053 -0.108 0.056 0.037 0.180 0.240 0.213 1  

27 -0.260 -0.255 -0.261 -0.233 -0.093 -0.184 -0.082 -0.091 -0.203 -0.198 -0.090 -0.096 -0.233 0.040 -0.043 -0.059 -0.082 -0.109 -0.163 0.031 0.017 0.055 -0.029 0.155 0.070 0.042 1  

28 -0.205 -0.169 -0.173 -0.247 0.049 -0.142 -0.016 -0.163 -0.175 -0.155 -0.114 -0.118 -0.155 0.123 -0.025 0.061 -0.086 -0.072 -0.088 0.070 0.093 -0.048 0.030 0.064 -0.052 0.044 0.255 1  

29 -0.177 -0.109 -0.128 -0.059 0.039 -0.156 -0.130 -0.125 -0.041 0.017 -0.053 -0.169 0.000 0.104 0.020 0.012 0.073 0.018 -0.006 -0.048 -0.138 -0.143 -0.099 0.056 -0.095 -0.081 -0.021 0.109 1  

30 -0.096 -0.121 -0.076 -0.044 0.008 -0.102 -0.138 -0.103 -0.033 0.015 0.058 -0.096 0.119 0.024 -0.098 -0.079 0.108 0.052 0.089 -0.054 -0.135 -0.156 -0.045 -0.007 -0.088 -0.040 -0.020 -0.026 0.396 1 

Note: residual correlations >0.20 are highlighted. 
 

	



Iteration 1 

Step Description Chi-square PSI Items Person Outcome 

1 Initial analysis 407.42, p<0.0001 0.910 2.34 2.03 Item fit issues for 1, 3, 4, 17, 19, 24, 25, 27 
Disordered thresholds for items 1, 9, 27, 30 
DIF for institution (items 14, 27, 28), clinical educator gender (item 14), 
student gender (item 19) 
122 misfitting persons  
Local dependence multiple items 

2 Rescore item 27 316.97, p<0.0001 0.928 2.13 1.11 Item fit issues for 17, 19, 24, 25, 27 
Disordered thresholds for items 1, 30 
DIF for institution (items 14, 27), clinical educator gender (item 14), 
student gender (item 19) 
4 misfitting persons  
Local dependence multiple items 

3 Rescore item 30 316.87, p<0.0001 0.928 2.13 1.11 Item fit issues for 17, 19, 24, 25, 27 
Disordered thresholds for items 1, 14 
DIF for institution (items 14, 27), clinical educator gender (item 14), 
student gender (item 19) 
4 misfitting persons  
Local dependence multiple items 

4 Delete item 27 
(fit SD 6.497) 

237.22, p<0.0001 0.926 1.83 1.07 Item fit issues for 19, 24, 25 
Disordered thresholds for item 1  
DIF for institution (items 14, 28), clinical educator gender (item 14), 
student gender (item 19) 
3 misfitting persons  
Local dependence multiple items 

5 Delete item 24 
(fit SD 3.985) 

220.17, p<0.0001 0.924 1.83 1.02 Item fit issues for 19, 25 
Disordered thresholds for item 1 
DIF for institution (items 14, 28), clinical educator gender (item 14) 
3 misfitting persons  
Local dependence multiple items 



 

6 Delete item  25 
(fit SD 4.904) 

186.89, p=0.002 0.916 1.74 1.01 Item fit issues for 19, 26 
Disordered thresholds for item 1 
DIF for institution (item 14), clinical educator gender (item 14) 
7 misfitting persons  
Local dependence multiple items 

7 Delete 7 misfitting 
persons 

186.21, p=0.002 0.922 1.73 1.01 Item fit issues for 19, 26 
Disordered thresholds for items 1, 3 
DIF for institution (item 14), clinical educator gender (item 14), student 
gender (item 19) 
No misfitting persons  
Local dependence multiple items 

8 Delete item 14 
(due to DIF) 

184.17, p=0.001 0.920 1.75 1.02 Item fit issues for 19, 26 
Disordered thresholds for items 1, 3 
DIF for institution (item 28), student gender (item 19) 
2 misfitting persons  
Local dependence multiple items 

9 Delete item 19 
(due to DIF) 

167.77, p=0.006 0.915 1.70 1.00 Item fit issues for 3, 26 
Disordered thresholds for items 1, 3 
No DIF  
1 misfitting person  
Local dependence multiple items 

10 Delete item 3 
(fit SD -2.566) 

170.11, p=0.001 0.912 1.59 0.99 Item fit issue for 26 
Disordered thresholds for item 1 
DIF for institute (item 28)  
1 misfitting person  
Local dependence multiple items 

11 Delete item 26 
(fit SD 2.974) 

138.57, p=0.066 0.903 1.57 0.97 Item fit issues  
Disordered thresholds for item 1 
No DIF  
5 misfitting persons  
Local dependence multiple items 



12 Delete 5 misfitting 
persons 

137.08, p=0.078 0.907 1.56 0.95 No item fit issues 
Disordered thresholds for item 1 
No DIF 
No misfitting persons 
Local dependence multiple items 

13 Delete item 1 
(unable to resolve 
disordering) 

139.43, p=0.030 0.904 1.50 0.95 No item fit issues 
No disordered thresholds 
No DIF 
2 misfitting persons 
Local dependence multiple items 

14 Delete 2 misfitting 
persons 

135.76, p=0.048 0.904 1.52 0.93 No item fit issues 
No disordered thresholds 
DIF for institute (item 28) 
No misfitting persons 
Local dependence multiple items 

15 Delete item 28 
(due to DIF) 

133.23, p=0.030 0.904 1.58 0.92 No item fit issues 
No disordered thresholds 
No DIF 
4 misfitting persons 
Local dependence multiple items 

16 Delete 4 misfitting 
persons 

129.61, p=0.051 0.901 1.55 0.90 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

17 Delete item 17 
(after subtest of 
items 17/18 due to 
r=0.550) 

124.98, p=0.046 0.894 1.50 0.81 Item fit issues for 4, 9 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

18 Delete item 21 
(after subtest of 

134.01, p=0.005 0.888 1.62 0.85 Item fit issues for 4, 9 
No disordered thresholds 



items 21/22 due to 
r=0.540) 

No DIF 
2 misfitting persons 
Local dependence multiple items 

19 Delete 2 misfitting 
persons 

134.01, p=0.005 0.890 1.62 0.85 Item fit issues for 4, 9 
No disordered thresholds 
No DIF 
2 misfitting persons 
Local dependence multiple items 

20 Delete item 9  
(fit SD -2.718) 

111.62, p=0.061  0.881 1.49 0.84 Item fit issues for 4 
No disordered thresholds 
No DIF 
1 misfitting person 
Local dependence multiple items 

21 Delete misfitting 
person 

111.62, p=0.061 0.882 1.49 0.84 Item fit issues for 4 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

22 Delete item 4 
(fit SD -2.697) 

102.94, p=0.090 0.874 1.35 0.84 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

23 Delete item 6 (after 
subtest of items 
6/7 r=0.325, and 
2/6 r=0.276) 

97.44, p=0.089 0.868 1.35 0.83 No item fit issues 
No disordered thresholds 
No DIF 
2 misfitting persons 
Local dependence multiple items 

24 Delete 2 misfitting 
persons 

97.19, p=0.092 0.868 1.34 0.82 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 



Local dependence multiple items 
25 Delete item 22 

(after subtest of 
items 22/23 
r=0.410) 

88.535, p=0.135 0.854 1.50 0.85 No item fit issues 
No disordered thresholds 
No DIF 
7 misfitting persons 
Local dependence multiple items 

26 Delete 7 misfitting 
persons 

86.89, p=0.163 0.843 1.44 0.80 No item fit issues 
No disordered thresholds 
DIF for institution (item 13) 
No misfitting persons 
Local dependence multiple items 

27 Delete item 13 
(due to DIF) 

91.17, p=0.045 0.830 1.29 0.83 No item fit issues 
No disordered thresholds 
No DIF 
1 misfitting persons 
Local dependence multiple items 

28 Delete item 12 
(after subtest of 
items 11/12 
r=0.220) 

66.47, p=0.425 0.809 1.20 0.82 No item fit issues 
No disordered thresholds 
No DIF 
1 misfitting persons 
Local dependence multiple items 

29 Delete item 29 
(after subtest of 
items 29/30 
r=0.338) 

66.06, p=0.275 0.800 1.20 0.83 No item fit issues 
No disordered thresholds 
No DIF 
3 misfitting persons 
No local dependence 

30 Delete 3 misfitting 
persons 

66.06, p=0.275 0.802 1.20 0.83 p-value range 0.061 
Lower CI 0.031-0.038 
Upper CI 0.091-0.101 

 



 

Iteration 2 

Step Description Chi-square PSI Items Person Outcome 

1 Initial analysis 407.42, p<0.0001 0.910 2.34 2.03 Item fit issues for 1, 3, 4, 17, 19, 24, 25, 27 
Disordered thresholds for items 1, 9, 27, 30 
DIF for institution (items 14, 27, 28), clinical educator gender (item 14), 
student gender (item 19) 
122 misfitting persons  
Local dependence multiple items 

2 Delete item 27 
(fit SD 6.138) 

237.36, p<0.0001 0.926 1.83 1.07 Item fit issues for 19, 24, 25 
Disordered thresholds for items 1, 30 
DIF for institution (items 14, 28), clinical educator gender (item 14), 
student gender (item 19) 
3 misfitting persons  
Local dependence multiple items 

3 Delete item 19 
(due to DIF and fit 
SD -3.229) 

236.59, p<0.0001 0.922 1.74 1.05 Item fit issues for 24, 25 
Disordered thresholds for items 1, 14, 30 
DIF for institution (items 14, 28), clinical educator gender (item 14) 
3 misfitting persons  
Local dependence multiple items 

4 Delete 3 misfitting 
persons 

239.02, p<0.0001 0.921 1.68 1.03 Item fit issues for 24, 25 
Disordered thresholds for items 1, 21, 30 
DIF for institution (items 14, 28), clinical educator gender (item 14) 
No misfitting persons  
Local dependence multiple items 

5 Rescore item 21 239.02, p<0.0001 0.921 1.68 1.03 Item fit issues for 24, 25 
Disordered thresholds for items 1, 30 
DIF for institution (items 14, 28), clinical educator gender (item 14) 
No misfitting persons  
Local dependence multiple items 

6 Rescore item 30 239.02, p<0.0001 0.921 1.68 1.03 Item fit issues for 24, 25 



Disordered thresholds for item 1 
DIF for institution (items 14, 26), clinical educator gender (item 14) 
No misfitting persons  
Local dependence multiple items 

7 Delete item 1 
(unable to resolve 
disordering) 

218.47, p<0.0001 0.919 1.63 1.03 Item fit issues for 24, 25 
No disordered thresholds 
DIF for institution (items 14, 28), clinical educator gender (item 14) 
1 misfitting person  
Local dependence multiple items 

8 Delete item 24 
(fit SD 3.720) 

204.69, p<0.0001 0.916 1.62 0.98 Item fit issue for 25 
No disordered thresholds 
DIF for institution (items 14), clinical educator gender (item 14) 
No misfitting persons  
Local dependence multiple items 

9 Delete item 25 
(fit SD 4.164) 

155.73, p=0.032 0.908 1.56 0.98 Item fit issue for 26 
No disordered thresholds  
DIF for institution (items 14), clinical educator gender (item 14) 
5 misfitting persons  
Local dependence multiple items 

10 Delete 5 misfitting 
persons 

155.73, p=0.032 0.913 1.56 0.98 Item fit issue for 26 
No disordered thresholds  
DIF for institution (items 14), clinical educator gender (item 14) 
No misfitting persons 
Local dependence multiple items 

11 Delete item 26 148.91, p=0.037 0.905 1.53 0.95 No item fit issues 
No disordered thresholds 
DIF for institution (items 14), clinical educator gender (item 14) 
6 misfitting persons 
Local dependence multiple items 

12 Delete 6 misfitting 
persons 

139.61, p=0.106 0.909 1.54 0.93 No item fit issues 
No disordered thresholds 
DIF for institution (items 14), clinical educator gender (item 14) 



No misfitting persons 
Local dependence multiple items 

13 Delete item 14 133.91, p=0.109 0.906 1.56 0.93 No item fit issues 
No disordered thresholds 
No DIF  
No misfitting persons 
Local dependence multiple items  

14 Delete item 17 
(after subtest 
17/18, r=0.567) 

129.22, p=0.101 0.900 1.55 0.91 Item fit issue for 4 
No disordered thresholds 
DIF for institution (item 13) 
No misfitting persons 
Local dependence multiple items 

15 Delete item 3 
(after subtest 2/3, 
r=0.487) 

117.81, p=0.185 0.896 1.42 0.91 No item fit issues 
No disordered thresholds 
DIF for institution (item 13) 
No misfitting persons 
Local dependence multiple items 

16 Delete item 13 106.72, p=0.304 0.890 1.31 0.91 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

17 Delete item 6  
(after subtest 2/6 
r=0.325 & 4/6 
r=0.343 

103.15, p=0.266 0.886 1.23 0.90 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

18 Delete item 11 
(after subtest 
10/11 r=0.202 & 
11/12 r=0.251) 

97.61, p=0.273 0.880 1.14 0.90 No item fit issues 
No disordered thresholds 
DIF for institution (item 28) 
No misfitting persons 
Local dependence multiple items 



19 Delete item 29 
(after subtest 
29/30 r=0.374) 

87.78, p=0.396 0.876 1.14 0.88 No item fit issues 
No disordered thresholds 
DIF for institution (item 28) 
2 misfitting persons 
Local dependence multiple items 

20 Delete 2 persons 87.78, p=0.396 0.878 1.14 0.88 No item fit issues 
No disordered thresholds 
DIF for institution (item 28) 
No misfitting persons 
Local dependence multiple items 

21 Delete item 28 88.62, p=0.238 0.873 1.15 0.87 No item fit issues 
No disordered thresholds 
No DIF  
2 misfitting persons 
Local dependence multiple items 

22 Delete 2 persons 88.62, p=0.238 0.874 1.15 0.87 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

23 Delete item 21 
(after subtest 
21/22 r=0.511) 

96.36, p=0.04 0.864 1.33 0.84 No item fit issues 
No disordered thresholds 
No DIF 
2 misfitting persons 
Local dependence multiple items 

24 Delete 2 persons 96.36, p=0.04 0.866 1.33 0.84 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence multiple items 

25 Delete item 8 
(after subtest 8/9 

73.60, p=0.360 0.859 1.17 0.85 No item fit issues 
No disordered thresholds 



r=0.202) No DIF 
1 misfitting person 
Local dependence multiple items 

26 Delete item 4  
(after subtest 2/4 
r=0.207) 

62.40, p=0.568 0.846 1.05 0.85 No item fit issues 
No disordered thresholds 
No DIF 
3 misfitting persons 
Local dependence items 22 & 23 

27 Delete 3 persons 62.63, p=0.560 0.844 1.05 0.84 No item fit issues 
No disordered thresholds 
No DIF 
No misfitting persons 
Local dependence items 22 & 23 

28 Delete item 22 
(after subtest 
22/23 r=0.379) 

70.78, p=0.160 0.826 1.24 0.85 No item fit issues 
No disordered thresholds 
No DIF 
8 misfitting persons 
No local dependence  

29 Delete 8 persons 65.26, p=0.298 0.827 1.18 0.82 p-value range 0.02 
Lower CI 0.002-0.008 
Upper CI 0.037-0.049 

 



Item Factor* Description 

1. Treated me with respect LE Disordered thresholds unable to be resolved through rescoring 

2. Maintained a positive attitude towards me LE Retained 

3. Fostered an environment of respect in which I felt comfortable 
participating 

LE Removed due to local dependence with item 2 

4. Established a good learning environment (approachable, focused, 
nonthreatening, professional and enthusiastic) 

LE Removed due to local dependence with item 2 

5. Demonstrated humanistic attitudes in relating to patients (integrity, 
compassion and respect) 

LE Retained 

6. Was approachable for discussion LE Removed due to local dependence with item 2 

7. Showed genuine concern for my professional well-being LE Retained 

8. Had reasonable expectations of students LE Removed due to local dependence with item 9 

9. Has good communication skills LE Retained 



10. Is open to student questions and alternative approaches to patient 
management 

LE Retained 

11. Gave me the opportunity to offer opinions on patient problems or 
treatment 

LE Removed due to local dependence with items 10 and 12 

12. Adjusted teaching to my needs (experience, competence, interest) LE Retained 

13. Is an effective clinical teacher LE Demonstrated DIF for university 

14. Encouraged me to think RP Demonstrated DIF for both university & clinical educator gender 

15. Promoted reflection on clinical practice RP Retained 

16. Emphasises a problem-solving approach rather than solutions RP Retained 

17. Asked questions that promote learning (clarifies, probes, reflective 
questions etc.) 

RP Removed due to local dependence with item 18 

18. Asked questions to enhance my learning RP Retained 

19. Encouraged questions and active participation RP Fit residual SD = -3.229 



20. Stimulates me to learn independently RP Retained 

21. Gave timely feedback to me FB Removed due to local dependence with item 22 

22. Gave me regular, useful feedback about my knowledge and 
performance 

FB Removed due to local dependence with item 23 

23. Offered me suggestions for improvement when required FB Retained 

24. Identified areas needing improvement FB Fit residual SD = 3.720, χ2=36.96, p<0.001 

25. Identified my strengths FB Fit residual SD = 4.164, χ2=36.56, p<0.001 

26. Explained to me why I was correct or incorrect FB Fit residual SD = 3.179 

27. Promoted keeping of medical records in a way that is thorough, 
legible, efficient and organised 

PM Fit residual SD = 6.938, χ2=85.27, p<0.001 

28. Encouraged me to assume responsibility for patient care PM Demonstrated DIF for university 

29. Demonstrates knowledge of current medical and manual therapy 
literature 

MD Removed due to local dependence with item 30 



30. Demonstrated osteopathic, clinical examination and rehabilitation 
knowledge and skill(s) 

MD Retained but rescored 

*Factors identified in the paper by Vaughan (2015): LE – learning environment; RP – reflective practice; FB – feedback; PM – patient management; MD – 
modelling. 



Omega path diagram (raw data) Omega path diagram (polychoric correlation) 

  

 

2. Maintained a positive attitude towards me 
5. Demonstrated humanistic attitudes in relating to patients (integrity, compassion and respect) 
7. Showed genuine concern for my professional well-being 
9. Has good communication skills 
10. Is open to student questions and alternative approaches to patient management 
12. Adjusted teaching to my needs (experience, competence, interest) 
15. Promoted reflection on clinical practice 
16. Emphasises a problem-solving approach rather than solutions 
18. Asked questions to enhance my learning 
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Scoring structure for the 12-item  
Osteopathy Clinical Teaching Questionnaire. 

 
 
              
 
Item Strongly 

disagree 
Disagree Neither 

agree nor 
disagree 

Agree Strongly 
agree 

1. Maintained a positive attitude towards me 1 2 3 4 5 
2. Demonstrated humanistic attitudes in relating to patients (integrity, compassion 
and respect) 

1 2 3 4 5 

3. Showed genuine concern for my professional well-being 1 2 3 4 5 
4. Has good communication skills 1 2 3 4 5 
5. Is open to student questions and alternative approaches to patient management 1 2 3 4 5 
6. Adjusted teaching to my needs (experience, competence, interest) 1 2 3 4 5 
7. Promoted reflection on clinical practice 1 2 3 4 5 
8. Emphasises a problem-solving approach rather than solutions 1 2 3 4 5 
9. Asked questions to enhance my learning 1 2 3 4 5 
10. Stimulates me to learn independently 1 2 3 4 5 
11. Offered me suggestions for improvement when required 1 2 3 4 5 
12. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and 
skill(s) 

1 1 2 3 4 

 



Raw score to Rasch score conversion 
for the 12-item Osteopathy Clinical 
Teaching Questionnaire. 

 
 
 

Total 
score 

Rasch 
score 

Strata 

12 0 1 

13 1 1 

14 1 1 

15 2 1 

16 3 1 

17 4 1 

18 6 1 

19 8 2 

20 10 2 

21 13 2 

22 15 2 

23 18 2 

24 21 2 

25 24 3 

26 27 3 

27 30 3 

28 33 3 

29 36 3 

30 39 3 

31 42 3 

32 45 3 

33 48 4 

 Total 
score 

Rasch 
score 

Strata 

34 51 4 

35 53 4 

36 56 4 

37 59 4 

38 61 4 

39 64 4 

40 67 4 

41 69 4 

42 72 4 

43 74 4 

44 76 4 

45 78 4 

46 80 4 

47 82 4 

48 84 4 

49 86 4 

50 88 4 

51 90 4 

52 91 4 

53 93 4 

54 94 4 

55 96 4 

Total 
score 

Rasch 
score 

Strata 

56 97 4 

57 98 4 

58 99 4 

59 100 4 
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