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A B S T R A C T

Background: Comparing outcome of clinical skills assessment is challenging. This study proposes reliable
and valid comparison of communication skills (1) assessment as practiced in Objective Structured
Clinical Examinations (2). The aim of the present study is to compare CS assessment, as standardized
according to the MAAS Global, between stations in a single undergraduate medical year.
Methods: An OSCE delivered in an Irish undergraduate curriculum was studied. We chose the MAAS-
Global as an internationally recognized and validated instrument to calibrate the OSCE station items. The
MAAS-Global proportion is the percentage of station checklist items that can be considered as ‘true’ CS.
The reliability of the OSCE was calculated with G-Theory analysis and nested ANOVA was used to compare
mean scores of all years.
Results: MAAS-Global scores in psychiatry stations were significantly higher than those in other
disciplines (p < 0.03) and above the initial pass mark of 50%. The higher students' scores in psychiatry
stations were related to higher MAAS-Global proportions when compared to the general practice
stations.
Conclusion: Comparison of outcome measurements, using the MAAS Global as a standardization
instrument, between interdisciplinary station checklists was valid and reliable.
Practice implications: The MAAS-Global was used as a single validated instrument and is suggested as gold
standard.
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1. Background

Comparison of the outcomes of communication skills (CS)
assessments in undergraduate medical education is challenging.
Assessments are intended to measure differences between
individual students, however their outcomes are also influenced
by difference between cohorts of students. A synthesis of the
literature demonstrates that a large proportion of medical errors
and adverse events in postgraduate professional practice can be
explained by communication factors between clinicians and
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patients and between health care providers themselves [1,3].
Schoenthaler et al. mentioned in her recent systematic review that
only few papers targeted patient–practitioner communication and
assessed the impact on cardiovascular-related clinical outcomes,
limiting the ability to determine effectiveness in other areas such
as well-being and compliance [4]. Referring to previous research,
we support Schoenthalers’ conclusion that additional rigorous
research supported by theoretical frameworks and validated
measurement is required to understand the potential of patient-
–practitioner communication to improve cardiovascular-related
clinical outcomes. Effective communication is known to be
extremely important to ensure safe and effective clinical practice
[5]. Training and assessment of clinical communication starts at
undergraduate level and the purpose of this training is to
adequately prepare undergraduate students for professional
practice. This appears to be a major challenge for educational
institutions. Nevertheless, with a careful prospective design, an
Objective Structured Clinical Examination (OSCE) may be
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developed to simultaneously assess multiple competencies
including CS. Holistic ratings as well as checklists may help to
evaluate physician competencies (CanMeds) in a reliable and valid
manner in the OSCE.

In previously published research we explored 27 domains of CS
being assessed and discussed in the international medical
education literature [6]. Comparing the existing evidence about
reliable and valid assessment to our existing assessment practice,
suggests to us that assessment of CS with either a checklist or
global rating scale is like measuring these crucial skills using a
rubber band because those measurement instruments are not
standardized. We previously attempted to calibrate all our existing
clinical skills assessment forms used in previous OSCEs to assess
‘aspects of CS’ and adopted the MAAS-Global as a previously
validated [2] and reliable assessment tool and the “gold standard”
within our Medical School [7,8]. In previous research, we calibrated
all clinical skills items of our OSCE forms in the year 4 OSCEs to
arrive at adequate comparison of the CS component of each OSCE
station [7]. CS are commonly measured in an OSCE where students’
ability to communicate with the standardized patient is measured
by examiners. Unlike language tests which already are measured
with standardized tests (e.g. Teaching of English as a Foreign
Language – TOEFL), CS do not have such a standardized test. Direct
comparison of CS attained from station results is not possible, since
every station uses unique and non-validated station checklists.
Therefore calibration of CS items is required in order to make
comparison possible [7].

In the present study we introduce a conversion method for
existing non-standardized OSCE station checklists, using the
MAAS-Global as a standarization tool. In that way, we assess the
true CS measured within our existing station checklists. This study
proposes a method for reliable and valid comparison of CS by
comparing ‘raw scores of communication skills’ measured with
‘uncalibrated’ assessment forms with calibrated ‘true’ measure-
ment of CS [7]. Therefore, the aim of the present study is to
compare CS assessment, as standardized according to the MAAS
Global, between stations in a single undergraduate medical year.
This may allow examination results to become comparable
between students, disciplines and different groups.

2. Method

2.1. Overview

This retrospective study analyzed the penultimate OSCE of the
undergraduate medical programme at the National University of
Ireland in Galway, Ireland. The data from the station forms
developed by the Department of Psychiatry and those of the
Department of General Practice were retrieved from our online
OSCE Management Information System (OMIS). Data from three
academic terms, 2010/2011, 2011/2012, and 2012/2013 was
analyzed. The penultimate OSCE is administered in February/
March and April, for two consecutive groups of students. The
settings of OSCE circuits in both General Practice and Psychiatry
parts of the OSCE are different. For General Practice stations, the
number of stations in all circuits in all academic terms is 10. The
station duration is 5 min for each station. Meanwhile, for
Psychiatry stations, each circuit in term 2010/2011 incorporates
4 stations while in terms 2011/2012 and 2012/2013 each circuit
consists of 5 stations. The station duration of psychiatry stations is
twice as long as those in General Practice (i.e. 10 min each). Both
disciplines use different OSCE settings, e.g. number of stations,
sequence of stations, or scoring rubrics. The examiners for both
disciplines are recruited from the staff of academic clinicians at the
School of Medicine and therefore comprise of practicing General
Practitioners and Psychiatrists.
2.2. The MAAS-Global as a standard

The MAAS-Global is designed as a generic instrument to rate
physicians’ CS. The MAAS-Global consists of 17 items divided into 3
sections. Seven items in section 1 refer to appropriate skills in the
specific phases of clinical consultations. Items are related to
introduction, follow-up consultation, a request for help, physical
examination, diagnosis, management, and evaluation of the
consultation. These items are a reflection of the logical order of
consultation phases. Section 2 focuses on general CS which occur
throughout the consultation, consisting of 6 items. Those items
are: exploration, emotions, information giving, summarizations,
structuring, and empathy. Section 3 is intended to examine the
mastery of the medical content during medical consultation. This
section consists of 4 items: history taking, physical examination,
diagnosis, and management which represent phases of the
consultation.

2.3. Calibration method

The conversion method used in this study is a process where the
unstandardized measurement instruments are calibrated with the
MAAS-Global, hence allowing the examination results to become
comparable between students, disciplines and different groups.
The first step of this method is to calibrate each measurement
instrument i.e. station checklist, with the MAAS-Global. The
calibration method has been proven to be a reliable procedure
according to our previous study [6]. This calibration result is what
we will call the MAAS-Global proportion, which is a percentage
amount of checklist items that are considered to be CS items
according to the MAAS-Global. The second step of this conversion
method is converting the students’ score. The students’ score is
their total item score for an individual station. Students’ scores in
each station multiplied by MAAS-Global proportion is the MAAS-
Global score. The total MAAS-Global score of the OSCE is the
average of the station's MAAS-Global score over all relevant OSCE
stations assessing any type of CS.

In conditions where not all of the OSCE stations have CS items,
the total MAAS-Global score is the average of station with MAAS-
Global score only (i.e. in April 2012, from 5 stations in Department
of Psychiatry, only of 4 stations a MAAS-Global score could be
calculated. Hence the total MAAS-Global score is average of 4
stations' MAAS-Global score). In this study, the result of a
calibrated OSCE using the MAAS-Global is referred to as the
MAAS-Global score. We will present the MAAS-Global score
followed by MAAS-Global proportion and section percentage. For
example, MAAS-Global score of 65 with a MAAS-Global proportion
of 75 which consists of 14% section 1, 29% section 2, and 57% section
3, will be then written as MAAS-Global score 65 [MG75-14-29-57]
[7].

2.4. Statistical analysis

The results of each OSCE were combined and converted to a
percentage scale. Generalizability Theory was calculated indepen-
dently for each circuit of each department to determine reliability
of the test. Nested ANOVA was used for the comparison of the
mean of six circuits and Tukey's post-hoc test was used to
distinguish which of the circuits introduced difference. Statistical
significance was set at the 0.03 level of probability in accordance
with the use of Bonferroni adjustments. A software package EduG
(Swiss Society for Research in Education Working Group.
Edumetrics – Quality of measurement in education) has been
used to perform G-Theory analysis and SPSS version 21 was used to
analyze ANOVA.



Table 2
Analysis of variance for both OSCE score and MAAS-Global score (compare the effect
of disciplines and circuits which nested within disciplines).

Effect Sum of Squares df Mean Square

OSCE score
Department 4694.63 1 4694.63
Circuit nested within Department 5909.67 10 590.97
Error 41745.01 748 55.81

MAAS-Global score
Department 45342.89 1 45342.89
Circuit nested within Department 3148.7 10 314.87
Error 31380.04 748 41.95
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3. Results

3.1. Overview of OSCEs

Total students for academic terms 2010/2011, 2011/2012, 2012/
2013 were 116, 123, and 141 respectively (total n = 380). Calibration
of all station checklists from both disciplines revealed that 9 out of
10 General Practice stations contain CS, except for one held in
February of the 2010–2011 terms. During the period 2010–2011, all
psychiatry stations contained CS items while one station did not
contain CS during the 2011 � 2012 and 2012–2013 terms. Those
psychiatry and General Practice stations which did not contain CS
items involved other tasks, for example, students watching a video
and completing a short “tick-box” report on their observations of a
thought-disordered patient.

3.2. Calibration results

Table 1 presents a summary of mean and standard deviation
values for the overall OSCE score, MAAS-Global score, MAAS-
Global proportion, sections of the MAAS-Global in percentages and
MAAS-Global items within each section. For the General Practice
stations, the MAAS-Global proportion ranged between 65 and 75%,
with an average of 68 for 3 academic terms. It is apparent that
section 3 of the MAAS-Global (mastery of the medical content
during the consultation) represents the largest portion of the CS
assessed in these stations. For sections 1 (sequential skills of a
consultation) and 2 (generic skills) between 11 and 19% and
between 29 and 35%, respectively, were considered to be ‘true’ CS
items according to the MAAS-Global standard. It is also shown that
the General Practice’ stations incorporate almost all of the MAAS-
Global items in all circuits. By contrast, the Department of
Psychiatry incorporates only item 5 (diagnosis) and item 10
(information giving) of sections 1 and 2. The overall majority (77–
100%) of the station checklist items were considered to be
representative of section 3 of MAAS-Global (i.e. mastery of the
medical content during the consultation).

3.3. Statistical analysis

Referring again to Table 1, it can be seen that average OSCE
scores (scale 0–100) of the six circuits of the Department of General
Practice ranged from 58 (sd = 5.5) to 63.9 (sd = 6.3). The MAAS-
Global scores average ranged from 43.8 (sd = 4)[MG75-14-29-57]
to 48.2 (sd = 4.5)[MG66-15-30-55]. Whereas the average OSCE
Table 1
Summary of OSCE score Mean, MAAS-Global score Mean, COMMUNICATION SKILLS, MAA

Academic Year OSCE Circuit OSCE Mean (SD)a MG Mean (SD)a MG Proportio

Discipline of General Practice
2010/2011 February 58 (5.5) 43.8 (4) 75 

April 58.6 (4.9) 45.8 (3.6) 69 

2011/2012 February 63.2 (4.3) 43.9 (3.3) 65 

April 61.3 (5.8) 46.6 (4.2) 67 

2012/2013 February 63.9 (6.3) 48.2 (4.5) 66 

April 61.6 (5.8) 47.1 (4.4) 71 

Discipline of Psychiatry
2010/2011 February 69.8 (9.9) 62.6 (8.9) 90 

April 64.6 (8.8) 60.4 (8.2) 92 

2011/2012 February 68.9 (8.3) 66.2 (8.2) 73 

April 61.2 (8.4) 60.6 (7.5) 74 

2012/2013 March 69.1 (9.9) 61.4 (8.6) 70 

April 63.1 (8.5) 58.5 (7.9) 73 

Abbreviation: MG: MAAS-Global, SD: standard deviation.
a Score scale 1–100.
scores of the Department of Psychiatry ranged from 61.2 (sd = 8.4)
to 69.8 (sd = 9.9). The MAAS-Global scores for the Psychiatry
stations tended to be higher, ranging from 58.5 (sd = 7.9) [MG73-1-
4-95] to 66.2 (sd = 8.2)[MG73-2-4-96].

A Nested ANOVA was conducted to compare the effect of
disciplines and circuits which nested within disciplines. Table 2
shows the analysis of variance for both OSCE score and MAAS-
Global score. For the OSCE score, there was a significant effect for
department at the corrected p < 0.03 level [F(1, 748) = 84.12,
p < 0.001] and there was a significant effect for circuit which
was nested within the department [F(10, 748) = 10.58, p < 0.001].
While for MAAS-Global scores we found similar results, there was
significant effects for department and circuit which was nested
within the department, F(1, 748) = 1080.83, p < 0.001 and F(10,
748) = 7.50, p < 0.001 respectively. Thus, the CS measurements
differed, with statistical significance, between departmental
stations (Table 3).

A generalizability analysis was performed separately for each
circuit of both disciplines. From Table 2, it can be seen that the
generalizability coefficient (G) varied from 0.59 to 0.75 for the
general practice stations and 0.54 to 0.73 for the psychiatry
stations.

In a Decision Study (D-study) analysis, a hypothetical design
with 15 stations from the each of the Departments of general
practice and psychiatry were calculated (Table 2). By increasing the
number of OSCE stations, the range of reliability measurements
improved for general practice to 0.68-0.82 and for psychiatry to
0.79–0.85, depending upon which term or circuit was analyzed.
S-Global proportion, section of MAAS-Global in percentage, and MAAS-Global items.

n MAAS-Global (%) MAAS-Global Items

Section 1 Section 2 Section 3 Section 1 Section 2 Section 3

14 29 57 1,3,4,5,6 8,9,10,11,12,13 14,15,17
19 29 52 1,4,5,6 8,9,10,11,12,13 14,15,17
16 35 49 1,4,5,6 8,9,10,11,12,13 14,15,17
11 35 54 1,4,5,6 8,9,10,11,12,13 14,15,17
15 30 41 1,4,5,6 8,9,10,11,12,13 14,15,17
15 30 55 1,3,4,5,6 8,9,10,11,12,13 14,15,17

13 6 81 5 10 14.17
0 0 100 14,15,17
2 4 94 5 10 14,15,16,17
5 6 89 5 10 14,16,17
16 7 77 5 10 14.17
1 4 95 5 10 14,16,17



Table 3
Summary of Generalizability Coefficient and Decision Study (with 10 and 15 stations).

Academic Terms Circuit Discipline of General Practice Discipline of Psychiatry

G D-study (15)* G D-study (10)* D-study (15)*

2010/2011 February 0.75 0.82 0.54 0.74 0.85
April 0.73 0.8 0.61 0.79 0.85

2011/2012 February 0.59 0.68 0.65 0.79 0.85
April 0.73 0.8 0.56 0.72 0.79

2012/2013 February 0.74 0.81 0.73 0.84 0.89
April 0.7 0.77 0.68 0.81 0.87

Abbreviation list: D-Study: Decision Study, G: G coefficient.
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4. Discussion and conclusion

4.1. Discussion

The aim of the present study is to compare CS assessment, as
standardized according to the MAAS-Global, between stations in a
single undergraduate medical year. We sought to determine the
‘true’ differences in CS outcomes as assessed in a penultimate OSCE
of undergraduate medical students by comparing ‘raw’ scores and
the standardized ‘MAAS-Global’ scores. The reliability of the
MAAS-Global scores, according to G-theory, was moderate to good
and could be improved by increasing the number of stations to at
least 10 for the Psychiatry OSCE. It is apparent that 10 stations, each
of 5 min duration, generate a higher G-coefficient than 5 stations of
10 min duration. This supports the concept mooted in previous
publications that a larger number of stations lead to higher
reliability [9]. Our D-study for 15 stations for both disciplines
revealed that the reliability of Department of Psychiatry is
relatively higher that Department of General Practice. The possible
explanation for higher reliability in Department of Psychiatry may
be that the station duration is longer than those for the
Department of General Practice [10–12].

There is an apparent difference in MAAS-Global items being
covered between stations developed by General Practice and those
developed by the Department of Psychiatry. Whilst in General
Practice learning outcomes of CS training are more generic and
apparently cover different stages of the consultation (Section 1
items of the MAAS-Global) being a reflection of the logical order of
consultation phases with items related to introduction, follow-up
consultation, a request for help, physical examination, diagnosis,
management, and evaluation of the consultation. Section 2 focuses
on general CS which are used throughout the consultation,
consisting of 6 items. Those items are: exploration, emotions,
information giving, summarizations, structuring, and empathy. In
the Department of Psychiatry stations, there was an emphasis
upon the medical content of the consultation, in contrast with the
Department of General Practice, where there was a broader
emphasis upon a wider range of CS items as defined by the MAAS-
Global. In the Department of Psychiatry, there were more CS items
that were specifically addressing history taking, physical exami-
nation, diagnosis, and management of diseases. As it is difficult to
map the learning outcomes of CS training for departmental ‘CS
assessment forms’ it is not certain whether the average coverage of
15, 31 and 51% MAAS-Global sections respectively covers learning
outcomes related to CS that specifically focus on different stages of
the consultation (section 1), general CS (section 2) and mastering
the medical content of the consultation (section 3). Although we
have automated clinical skills assessments in our School of
Medicine, and we are able to calibrate our assessment forms in
an automated fashion, we do not yet have a curriculum mapping
tool linking specific items or competencies with the curriculum
learning outcomes. It is obvious that Psychiatry stations with
respectively 6, 5 and 89% MAAS-Global sections are assessing
something different to General Practice stations. Furthermore,
General Practice was found to be assessing a combination of
communication (69%) and technical skills (31%), whereas Psychia-
try is predominantly assessing CS (79%). In previous research the
Generalized Kappa for reviewers agreement about calibration of
forms was high for the General Practice stations (0.83), but was
even higher for the Psychiatry stations (0.99) [7]. Thus, we can be
quite sure that the Psychiatry stations are assessing section 3 CS
items, whereas the nature of the General Practice CS items is more
open for debate.

Regarding content validity, a typical General Practice consulta-
tion entails both technical skills and CS, however in a learning
situation it is necessary to confirm whether our assessment
strategy verifies that students have achieved their learning goals
and whether standard setting has been successful [13]. The pass
mark in Schools of Medicine in Ireland is generally regarded as 50%.
Whilst pass marks vary between universities worldwide, there is
not much evidence available to confirm the validity or ratio behind
the use of static pass marks. With the OSCE Management
Information System, we use Borderline Regression Analysis to
incorporate the difficulty of stations and variability between
examiners. Marks are presented in terms of a regression outcome
and, also, as a static pass mark of 50% [13]. Nevertheless, the
average (SD) MAAS-Global score for General Practice stations is 46
[4] versus 62 [8] for Psychiatry measured over three academic
terms. These scores indicate that 68% of our cohort of students
being assessed achieved a ‘true’ score for CS between 42 (average
minus 1 standard deviation) and 50% (average plus 1 standard
deviation) which would indicate a performance below formal
standard setting. For the Psychiatry stations, in which 68% of
students of different cohort(s) achieved a score between 54 and 70,
this is less significant an issue than in General Practice. A MAAS-
Global score below 50% does not indicate a fail score. The MAAS-
Global score was attained from OSCE score multiplied with MAAS-
Global proportion, hence the actual maximum MAAS-Global score
is similar to MAAS-Global proportion i.e. not equal to 100%.
Furthermore, as explained in Table 1, each OSCE had a different
MAAS-Global proportion. International literature pertaining to
OSCE assessments addresses tendencies towards global marking
whereas the assessment forms analyzed in the present study are
very much item based ‘tick box’ assessment forms. Further
research should consider matching the various intersections of
our assessment forms addressing respectively sections 1–3 items
of the MAAS-Global in order to generate a global communication
score for CS [7,8]. With respect to this dataset, we suggest the use of
an overall MAAS-Global score as outlined in Table 1, 2nd row,
column 4–8 being 43.8 [4] MAAS Global proportion 75%; with 14%
section 1; 29% section 2 and 57% section 3 items i.e. MAAS-Global
score 44 [MG75-14-29-57], indicates a score below the pass mark
of 50% in an OSCE addressing 75% CS and 25% technical (other)
skills, not being CS.

Calibration of CS assessment forms will assist with identifying
incremental change in student’s CS performance. Sensitivity to
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change in clinimetrics is a well-established area of research.
Sensitivity to change is part of the classical psychometric analysis
of diagnostic, prognostic and therapeutic discriminative and
evaluative instruments. There is however a notable shortage of
assessment tools and psychometric characteristics to be used for
progress monitoring in clinical skills assessments. Considerable
evidence is available to measure growth in medical knowledge
[13]. Recently, Turan and Valcke c.s. (2013) developed a Medical
Achievement Self-efficacy Scale (MASS) for students of the Ghent
Curriculum [14]. The latter scale is related to the general
competency frameworks of CanMEDs and the Five-star Doctor
and predict progress test outcome, however clinical skills assess-
ments are not included. Multiple mini-interviews predict clerkship
and licensing examination performance, including OSCE perfor-
mance, but again evidence regarding the measurement of change
in clinical skills assessments is lacking [15]. We suggest that true
measurement of a student’s progress in CS development is only
possible if a standardized tool is employed. We have suggested a
potential standardization method that utilizes the MAAS-Global to
standardize existing OSCE checklists [6,7].

The procedure of calculating MAAS-Global scores based on the
MAAS-Global standard is labour-intensive. This process currently
entails two steps, calibrating the OSCE station-checklists and re-
calculating each students MG score for each of the stations. To date
our OSCE Management Information System does not have an
automated mechanism for this process. Future development of the
software could incorporate the option to map OSCE rubrics and
calculate the MG score directly. However, it might be easier to
develop specific MAAS-Global based CS stations which would avoid
the need to standardize items in the first instance. We recognize that
comparing communication OSCE scores between disciplines might
onlybe of limited value sincecommunication competencies, as other
medical competencies, are context or task specific. However, we
suggest that future research should consider possible use of the MG
score as one of the criteria for standard setting of an OSCE. In such a
case,notonly wouldstudentshavetopasstheoverall OSCEcut-score,
but they would also have to pass a minimum MG score.

5. Conclusion

Comparison of outcome measurements, using the MAAS Global
as a standardization instrument, between interdisciplinary station
checklists was valid and reliable.

Practice implications

This study has demonstrated the process for distilling an MG
score from an overall OSCE score. Secondly, we demonstrated the
true characteristics of CS based on a standardized instrument (i.e.
the MAAS-Global). It is now possible to compare CS assessment
outcomes from different settings (i.e. rubrics or different modules)
of OSCEs. Moreover, this new approach should be considered as a
possible standard procedure to assess CS in OSCEs and to improve
quality of measurement. Future research should be undertaken to
explore how to incorporate the ‘true' CS score as one criterion for
passing the conjunctive standard.
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