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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
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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
OCTOQ.

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 2 min 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
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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 @ (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 (Ep®) (i.e. normative decision
making) or the interest is only in the individual (®) [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 @ 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 (ICC;) 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]: <O 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 (p) 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 (a) and McDonald's omega total (wt) (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 () is a suitable alternative particularly
where the tau-equivalence assumption for a 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
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Table 1
Overview of clinical educator and student responses.

Total Institution
Victoria Southern Cross
University University
Total responses 304 199 (65.4%) 105 (34.6%)
Responses by student Male 156 96 (48.2%) 60 (57.1%)
gender Female 136 95 (47.7%) 41 (39.0%)
Responses by clinical Male 196 117 (58.8%) 79 (75.2%)
educator gender 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.

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 (wh) 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. wh 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 @ 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 (p = 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) (p = 0.72, p < 0.01).

Cronbach's a and McDonald's wt 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. wh 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.
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Table 2

Descriptive, intra-examiner and internal structure correlation statistics for the Osteopathy Clinical Teaching Questionnaire.

Item-total Correlation Average Inter-item

95% Confidence Interval

St Dev Median Minimum Maximum Weighted Kappa

Mean

Item

Correlation

0.52
0.52

0.70
0.64

0.77-0.96
0.66-0.89

0.86
0.78

0.66
0.57

4.64
4.

1. Maintained a positive attitude towards me

70

2. Demonstrated humanistic attitudes in relating to patients (integrity, compassion

and respect)
3. Showed genuine concern for my professional well-being

4. Has good communication skills

0.51
0.50
0.52
0.50
0.51
0.51
0.51
0.50
0.51
0.53

0.75
0.81
0.72
0.83
0.74
0.77
0.75
0.80
0.75
0.63

0.59-0.89
0.58-0.86
0.74-0.92
0.73-0.90
0.59-0.86
0.60-0.82
0.64-0.86
0.69-0.91

0.74
0.72
0.83
0.81
0.73
0.71
0.75
0.80
0.72
0.50

0.65
0.71
0.81
0.79
0.76
0.76
0.80
0.84
0.71
0.55

4.61
4.53
4.46

5. Is open to student questions and alternative approaches to patient management

6. Adjusted teaching to my needs (experience, competence, interest)

7. Promoted reflection on clinical practice

4.36
4.38
4.45
4.45
4.39
4.55

8. Emphasises a problem-solving approach rather than solutions

9. Asked questions to enhance my learning
10. Stimulates me to learn independently

0.60-0.84
0.26-0.75

11. Offered me suggestions for improvement when required

12. Demonstrated osteopathic, clinical examination and rehabilitation knowledge and  3.70

skill(s)

Total score

59

28

55

53.29 6.42
4.57
4.59
4.49

0.80-0.95

0.88
0.95
0.97

0.78
0.74
0.76

G1. I would do more clinics with this Clinical Educator

0.90-0.99
0.94-1.00

G2. I would recommend other students to work with this Clinical Educator

G3. Rate the overall effectiveness of this Clinical Educator as an educator/supervisor
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Table 3
Variance components for the generalisability study of the Osteopathy Clinical
Teaching Questionnaire.

Effect Degrees Sum of Variance Percentage
of Squares ~ Component Variance
freedom 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:Educator” 2816 652.73 0.23 40.3

@ Residual error.

0.80

0.70

0.60
0.50

0.40 /
0.30 ,

0.20 ,J

0.10

G coefficient

0.00 T T T T T T T T T T T d
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Number of questionnaires

Fig. 1. Number of Osteopathy Clinical Teaching Questionnaires for different
reliability coefficients.

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 @ 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 @ 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 @ 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 ®
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 combined
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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 @ rather than the Ep? 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 (a and wt = 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
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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 (p = 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 a and wt were both above 0.92. In the case
of wt 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].
wh 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
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teaching evaluation tool.

Cronbach's a was also acceptable and removing an item did not
improve the a score. Item-total correlations were also acceptable
(0.63-0.81). The a value in the present study was over 0.90 suggesting
item redundancy [52]. However removal of an item does not improve
the a 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 a values over 0.90 [7,8,12]. The a and w 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 (wh) [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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