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Background: The Objective Structured Clinical Examination (OSCE) is an established tool in the repertoire of clin-
ical assessment methods in nurse education. The use of OSCEs facilitates the assessment of psychomotor skills as
well as knowledge and attitudes. Identified benefits of OSCE assessment include development of students' con-
fidence in their clinical skills and preparation for clinical practice. However, a number of challenges exist with
the traditional paper methodology, including documentation errors and inadequate student feedback.
Objectives: To explore electronic OSCE delivery and evaluate the benefits of using an electronic OSCE manage-
ment system. To explore assessors' perceptions of and attitudes to the computer based package.
Design: This study was conducted using electronic software in the management of a four station OSCE assessment
with a cohort of first year undergraduate nursing students delivered over two consecutive years (n = 203) in one
higher education institution in Ireland. A quantitative descriptive survey methodology was used to obtain the
views of the assessors on the process and outcome of using the software.
Methods: OSCE documentation was converted to electronic format. Assessors were trained in the use of the OSCE
management software package and laptops were procured to facilitate electronic management of the OSCE as-
sessment. Following the OSCE assessment, assessors were invited to evaluate the experience.
Results: Electronic software facilitated the storage and analysis of overall group and individual results thereby of-
fering considerable time savings. Submission of electronic forms was allowed only when fully completed thus re-
moving the potential for missing data. The feedback facility allowed the student to receive timely evaluation on
their performance and to benchmark their performance against the class.
Conclusions: Assessors' satisfaction with the software was high. Analysis of assessment results can highlight is-
sues around internal consistency being moderate and examiners variability. Regression analysis increases fair-
ness of result calculations.

© 2015 Published by Elsevier Ltd.

Introduction

Several authors have highlighted the importance of using OSCEs as an
assessment method in nursing education (McWilliam and Botwinski,

The Objective Structured Clinical Skills Examination (OSCE) is a
well-established method of assessing skills and clinical competence
among health practitioners including nurses (Oranye et al, 2012). The
OSCE originated in the UK as an objective means to assess medical stu-
dents' skills (Harden et al., 1975). The examination involves students
progressing through a series of stations where they are assessed by an
examiner with pre-determined marking criteria (Pugh et al., 2014).
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2010; Baid, 2011; Oranye et al., 2012; Barry et al., 2012). The OSCE facili-
tates the assessment of students' competency with clinical skills in a con-
trolled simulated environment instead of in the practice setting (Baid,
2011). According to McWilliam and Botwinski (2010), students recognize
the value of the OSCE experience to their education.

A number of benefits have been attributed to the use of OSCEs in-
cluding, the development of students confidence (Alinier, 2003), the
preparation of students for clinical practice and the achievement of
deeper more meaningful learning (Barry, et al., 2012). Importantly,
the use of OSCEs facilitates the assessment of psychomotor skills as
well as knowledge and attitudes (Baid, 2011). OSCEs have the potential
to provide students with feedback on their clinical performance and fa-
cilitate the identification of strengths and weaknesses (McWilliam and
Botwinski, 2010). The OSCE has been reviewed positively as an
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Method 1: Global score (Fail=0, Borderline=1,
Clear Pass=2, Good Pass=3, Excellent=4)

Fig. 1. Single borderline score regression analysis highlighting the difference between the
static cut score (horizontal dotted line at 4.0 on the Y axis) and the dynamic cut score
(solid line at 6.8 on the Y axis) (adjusted from John Patterson, honorary senior lecturer
at the Centre for Medical Education of the Barts and London School of Medicine and Den-
tistry and Assessment Consultant).

assessment method for clinical competence and for responding to stu-
dent diversity in education (Smith et al., 2012). However, there are a
number of notable disadvantages associated with OSCEs. In particular,
some students find them stressful and they are resource intensive in
terms of staff, equipment and clinical skills laboratories (Baid, 2011).
However, Alinier (2003) suggests that the educational benefits surpass
the issues associated with resources (Alinier, 2003).

Traditionally OSCEs have been carried out using paper based meth-
odology. However, a number of issues have been highlighted with this
method including illegible handwriting, missing details (students'
names and student numbers) and lost assessment sheets (Treadwell,
2006). Furthermore, it is known that manual calculation of results and
entering them into a database are time-consuming and are subject to
human errors and feedback is rarely provided to students on their per-
formance after paper based assessments (Treadwell, 2006). Despite
these issues there is a scarcity of literature regarding the use of comput-
er or OSCE software and the assessment of OSCEs. Segall et al (2005)
compared the usability of paper and pencil method and Personal Digital
Assistant (PDA) based quizzes and found the PDA based quiz was more
efficient and superior to the traditional based method (Segall et al.,
2005). Similarly, Treadwell (2006) compared the conduction of a
paper based OSCEs with an electronic method. The findings indicated
that the electronic method was just as effective and more efficient
(less time consuming) than the traditional paper based method. In ad-
dition, the electronic system was highly rated by the assessors, who
found it less invasive and reported that they had more time to observe
the students and permitted greater observation of the students when
using the paper assessment. Schmitz et al. (2011) highlight a number
of advantages to use an electronic handheld device to assess OSCEs in-
cluding, speed of data gathering, simplicity of data evaluation and fast
automatic feedback (Schmitz et al., 2011). Segall et al. (2005) support
computer based assessment suggesting that grading is more accurate,
feedback is immediate, security is enhanced and less time is spent by in-
structors on grading and data entry (Segall, et al., 2005). In the College of

Medicine, Nursing and Health Sciences of the National University of
Ireland in Galway (NUI Galway), an online assessment tool was devel-
oped and implemented from 2009 onwards. The OSCE Management In-
formation System (OMIS) contains a station and item bank, an OSCE
planning and student management tool plus a fully fledged results anal-
ysis tool (Kropmans, et al.,, 2012). We acknowledge, however, that other
elements of OSCE planning, including use of simulators, props, actors/
actresses and real patients, are not currently managed by OMIS. OMIS
was originally developed with the primary objective of improving the
quality assurance of our OSCE grading. The aim of this study was to ex-
plore the acceptability of an online OSCE Management Information Sys-
tem for the NUIG School of Nursing OSCEs, by means of a comparative
cohort study.

Methods

We compared Objective Structured Clinical Examinations (OSCEs),
delivered over two consecutive years of the first year nursing skills
module using an online OSCE Management Information System
(OMIS) (Cunningham et al., 2008). Each OSCE comprised of 4 individual
stations. Both student cohorts (i.e. those from the 2012-2013 and
2013-2014 academic years) completed a hand washing, blood pressure
measurement, manual handling and a documentation station, each of
which was of 5 minute duration. Implementation of the OMIS software
involved preparing both the system and the assessors. Assessment doc-
umentation was reviewed, reformulated, agreed by the module co-
ordinators and uploaded to the OMIS system. Module coordinators
and examiners were trained to use the electronic system and technical
support was available at the time of the OSCE assessments. Student
and assessor details were imported into the system and schedules final-
ized. In the first year of using OMIS in the School of Nursing & Midwife-
ry, a User Acceptance Test (survey) was completed to explore the extent
to which examiners accepted this online OSCE management solution.
The questionnaire was developed following a comprehensive literature
review around electronic OSCE management, expert review (Olsen,
2010) and consensus of the educationalists involved in OSCE planning.
The 25 item questionnaire was divided into three sections evaluating
1. the OSCE Software user evaluation (3 Items); 2. usage of the electron-
ic OSCE package (10 Items); and 3. the OSCE assessment process itself
(12 Items). Last but not least examiners provided an overall impression
of their experience with OMIS. The possible range of scores for the 3 sec-
tions ranged from 0 to 105, and the overall impression could be scored
from O to 100%.

The total number of first year students that completed the OSCE was
203. The 2012-2013 cohort comprised 101 students, whereas the
2013-2014 cohort comprised 102 students. The station checklists for
both OSCEs were identical. The novel online OSCE Management Infor-
mation System, which was developed “in-house” at the National Uni-
versity of Ireland Galway, was used to administer both examinations
(Cunningham et al., 2008; Kropmans et al., 2012). OMIS retrieves, stores
and analyses assessment data electronically. Student feedback can be
sent to students electronically using the Student Feedback Email Sys-
tem. We used item checklists to assess student competency with each
task. The number of items per assessment form varied from 5, for the
Documentation station, to 15, for the Blood Pressure station, with a
maximum score of 30 marks for all three clinical stations and 10

Raw Data [ S y ] Detailed BL Groups Graphs Export All
Nr. of Passed Failed MeanResult MeanResult(%) SD SD(%) Min Max Range MidRange Stationitems
Cronbach Alpha (a)
: Evaluation Questionnaire 13 18 0 89.9/105 85.6% 98| 93% 750 1010 260 88.0 0.139
Exam Totals & Mean % 13 138 0 85.6% 0.139
| Students Passed | Failed 18 (100%) 0(0.0%)

Fig. 2. The outcome of the User Acceptance Questionnaire (n = 18) with an overall mean (min, max) score of 89.9 (75, 101) out of a total score of 105. The OSCE Management Information

System was used to complete the User Acceptance Questionnaire (2012-2013).
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Table 1 u-

User Acceptance Test results. p-
User Acceptance Test (Section A) Strongly agree Agree Disagree or No 0-
Using the electronic OSCE package (OMIS) n = 18 strongly disagree  judgment n
1.The training sessions prepared me sufficiently to use the package 4 12 1 1 c-
2.It was easy to access the computer package 5 13 0 0 a-
3.The screen layout and instructions were clear 6 12 0 0 I-
4.The computer package was easy to use 5 13 0 0 c-
5.1 felt confident using the computer package 6 11 0 1
6.Drop down menus were easy to navigate 6 12 0 0 u-
7.There was good technical support provided to help me with any problems 2 16 0 0 I-
8.Using the package facilitated me to complete my work as an examiner efficiently 4 13 0 1 a-
9.It was easy to exit from the programme 6 12 0 0 ti-
10.I would like to use the electronic system for future OSCES 4 14 0 0 o-
The OSCE assessment process (Section B) Strongly agree Agree Disagree or No n
Using the electronic OSCE package (OMIS) strongly disagree  judgment Of
1.Using the computer package facilitated me in assessing the skill 6 10 1 1 t-
2.The outlined steps of the skill were appropriate to the skill being assessed 5 11 0 2 he
3.Having to use a laptop during the assessment was easier than using a paper form 5 10 1 2 a-
4.Absent students were easy to manage 3 10 5 0 V-
5.Late arrival students were easy to manage 2 5 10 1
6. The rating options were appropriate 7 9 0 2 €
7. Being able to input comments on student's performance was useful 5 9 1 2 I-
8. I felt that I had to include a comment on students' performance for each student 3 2 2 10 a-
9.lincluded a comment when I judged that a student had not completed an element of the skill appropriately 6 6 3 3 ge
10. Not being able to see the students overall score was good 7 7 2 2
11. Being able to give a global rating for each student was good 7 10 0 1
12.Not being able to see score for each criterion was good 5 7 3 3

Overall level of satisfaction with using the computer package (Section C)

Please move the slider on the Visual Analogue Scale to indicate your overall level of satisfaction with using the

computer package to assess the OSCEs as you have experienced it.

88.40% (min = 74;
max = 100)

marks for the documentation station. The overall professional impres-
sion of the examiners was rated on a 5 item Likert Global Rating Scale
(GRS) which included the following options: Fail (0), Borderline (1),
Pass (2), Good (3) and Excellent (4). The numerical values of the GRS
options were not incorporated in the final student scores, but were in-
stead used for standard setting using an online Borderline Regression
Analysis function that is built in to the OMIS (1). The static pre-
determined cut-off score for nursing studies is 40% (<40% means a fail
score; >40% means a pass score).

Statistical Analysis

OMIS produces an online analysis of items and overall total (raw)
scores and adjusted (raw) scores using standard setting of student per-
formance after regression analysis. The mean result, standard deviation
(SD), minimum and maximum and range and mid-range are produced
instantly, in real time, during the examination. Internal consistency
(Cronbach's alpha) is used to provide insight into the consistency of
items in each station predicting the overall score of the student. Border-
line Regression Analysis (Borderline Group Average versus Borderline
Regression Method) calculates a ‘flexible cut-off score’ complementary
to the general static cut score of 40% for each individual station. The
overall average regression cut-score is used to adjust the average overall
raw score of the students. Borderline Group Average, which is based

mark of those students that were globally rated by their examiners as
‘borderline’, is the most simplistic method to use. A complete Borderline
Regression Analysis, which is performed over all item marks matched
with all of the global ratings (from fail to excellent), can also be used.
The flexible cut-off score is calculated using the BRM Cut score
(Intercept + 1 x Slope)—since borderline = 1 using FORECAST method
(Fig. 1). All analysis reports and data were exported to Excel to facilitate
further detailed analysis.

Dynamic Cut-off Score

Data were exported to perform a Generalizability Coefficient analy-
sis using a G- and D-study with EduG software. The G-study generates
information about whether the outcome can be generalized to other
nursing OSCEs. The D-study provides information on how the generaliz-
ability of results can be improved.

Results
User Acceptance Test for Examiners
The internal consistency (Cronbach's alpha) of the questionnaire

was 0.14. The overall mean score (min, max) was 89.9 (75, 101) out
of a total of 105 for all three sections of the questionnaire (Fig. 2).

Setup Raw Data S y Detailed Graphs Export All
Nr. of Passed Failed MeanResult MeanResult(%) SD SD(%) Min Max Range MidRange Station ltems
Cronbach Alpha (a)

1 - Handwashing 102 102 0 2711730 90.3% 3.3 10.8% | 155/ 30.0 | 145 2238 0.663
2 - Blood Pressure 102 101 1 2461730 82.1% 45| 151% | 11.0| 30.0 19.0 205 0610
3 - Manual Handling 101 99 2 239730 79.5% 48| 159% | 65 | 300 235 183 0.721
4 - Documentation 102 95 7 838/10 88.1% 16| 162% | 45 100 55 73 0.667

Exam Totals & Mean % 407 397 10 84.4% 0.665
Total Students Passed | Failed 102 (100%) 0(0.0%)

Fig. 3. Screenshot OMIS: OSCE Results summary table 2012-13 (OMIS 1.8.5).
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Setup Raw Data S y Detailed Graphs Export All
Nr. of Passed Failed Mean Result Mean Result (%) SD SD(%) Min Max Range Mid Range Station items
Cronbach Alpha (a)

1 - Handwashing 101 99 2 26.1/30 87.0% 51 171% 0.0 | 300 300 15.0 0.787
2 - Blood Pressure 101 101 0 26.9/30 89.7% 33 109% 16.0  30.0 140 23.0 0483
3 - Manual Handling 101 101 0 254130 845% 46 153% | 13.0 300 | 17.0 215 0.817
4 - Documentation 101 97 4 9.1/10 90.6% 16 164% 25100 75 63 0.708

Exam Totals & Mean % 404 398 6 87.4% 0.694
Total Students Passed | Failed 101 (100%) 0(0.0%)

Fig. 4. Screenshot OMIS: OSCE Results summary table 2013-14 (OMIS 1.8.5).

Almost all examiners (17 out of 18) were experienced in assessing
students in low technology (paper) based OSCEs. Two examiners used
the online OSCE software before and were familiar with OMIS. Most ex-
aminers (16 out of 18) were academic lecturers in Nursing, whilst the
remaining 2 were practicing Nurses/Midwives. Results of the User Ac-
ceptance Test are displayed in Table 1.

The majority of assessors (92%) indicated that using the computer
package facilitated them in assessing the skill. Over 76% of assessors
found using the laptop was easier than using a paper form; the remain-
der either were unable to make a judgment (12%) or found the paper
form easier (12%).

Summary of Results

The summary of results for the 2012-2013 cohort (n = 102), as pro-
duced by the OMIS, demonstrated an overall internal consistency of
0.66, where the Cronbach's alpha per individual station varied between
0.61 for the blood pressure station and 0.72 for the manual handling sta-
tion. The overall Cronbach's alpha of the examination was 0.67. In clas-
sical psychometric terms internal consistency was moderate. The
overall average student performance for the clinical stations was
84.4%, with a minimum score of 21% (6.5 out of 30) and a maximum
of 100% (30 out of 30). The overall average student performance for
the documentation station was 88.1%, with a minimum score of 45%
(4.5 out 10,) and a maximum score of 100% (10 out of 10) (Fig. 3).

The summary results for the 2013-2014 cohort (n = 101), as pro-
duced by OMIS, demonstrated an overall internal consistency of 0.69,
whereby the Cronbach's alpha per station varied between 0.46 for the
blood pressure station and 0.81 for the manual handling station. The
overall Cronbach’s alpha of the examination was 0.69. In classical psy-
chometrics terms internal consistency was moderate. The overall aver-
age performance of the students was 87.4% for the clinical stations, with
a minimum score of 0% (0 out of 30) and a maximum score of 100% (30
out of 30). The overall average performance of students was 90.6% for
the documentation station, with a minimum score of 18% (2.5 out of
10) and a maximum score 100% (10 out of 10). The overall internal con-
sistency was 0.67 and the Cronbach's alpha per station ranged from 0.61
for the blood pressure station and 0.72 for the manual handling station.

In classical psychometric terms internal consistency was moderate. The
overall average performance of the students was 84.4% with a minimum
score of 21% (6.5 out of 30,) and a maximum of 100% (30 out of 30) for
the clinical stations. The overall average performance of students was
88.1% for the documentation station, with a minimum score of 45%
(4.5 out 10) and a maximum score 100% (10 out of 10) (Fig. 4).

Borderline Regression Analysis

Borderline Group Analysis is a simple way of calculating the average
cut-off score of those students that were addressed as ‘borderline per-
formers’ (i.e. examiners not being sure whether the student perfor-
mance should be marked as fail or pass). Where there are a small
number of students in this category, then Borderline Group Average es-
timates may be very unreliable as shown in the 2012-2013 cohort
(Fig. 5), where only 5 student performances were marked as ‘border-
line’ (i.e. 4 borderline scores for the blood pressure station and 1 for
the documentation station). The ‘average’ score of these students was
67.5% (4 students) for the ‘Blood Pressure’ station and 55% (1 student)
in the ‘Documentation’ station. Using Borderline Group Average in this
cohort would not provide similar information for those stations where
no students were marked as borderline performers. A fully fledged Bor-
derline Regression Analysis would however provide this information
due to the inclusion of all Global Ratings from Fail to Excellent (Fig. 1).

A similar situation arises with the Borderline Group Analysis of
the 2013-2014 cohort (Fig. 6), within which 9 student performances
were regarded as borderline (i.e. 3 for the hand washing station, 2 for
the blood pressure station, 1 for the manual handling station and 3
for the documentation station). Due to the small numbers of stu-
dents, cut-off scores of 58.9%, 69.2%, 43.3% and 41.7% may be
unreliable.

A fully fledged Borderline Regression Analysis is embedded into the
OSCE Management Information System software whereby the forecast
method is used to calculate new cut-off scores for each station taking
into account the ‘difficulty of the station’ and the ‘hawk and dove effect’
of different examiners involved in the OSCE. With Borderline Regression
Method 1, cut-off scores are calculated for all stations based upon
analysing item scores and Global Rating Scores of all students varying

Setup Raw Data Summary Detailed BL Groups Graphs Export All
Item Maximum Scores Item Total Borderline Borderline Borderline Nr. of
Scores Group Group Group Borderline

M 1213 141516 I7 18 19 MO 1 M2 U3 14 15 s || e | G [

1 - Handwashing 1122442441 1,2 2 30 N/A NA NA 0

2-BloodPressure 1 1 1 1 2 4 2 41 2 4 4 1 1 1 30 203 6.8 67.5% -

3-ManualHandling 4 4 2 2 2 13 3 2 2 1 4 30 N/A NA NA 0

4-Documentation 2 2 3 2 1 10 55 55 55.0% 1

*Layout Copyright © 2013 Dr. J.A Patterson BSc PhD Honorary

Senior Lecturer at the Centre for Medical Education Barts and the

London School of Medicine and Dentistry

Fig. 5. Screenshot OMIS: Borderline Group Average analysis in OMIS for cohort 2012-13.
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Setup Raw Data Summary Detailed BL Groups Graphs Export All
Item Maximum Scores item Total i Nr.of |
M 1213 141516 17 18 19 M0 1M1 112 13 H4 15 (;r::: mo s?:or:.;‘ Boxrr::e
1 - Handwashing 1112/2 442441 1|2 2 30 177 59 58.9% 3
2-BloodPressure 1 1 1 1 2 4 2 41 2 4 4 1 1 1 30 208 69 69.2% 2
3-ManualHandling 4 4 2 2 2 1 3 32 2 1 4 30 130 43 43.3% 1
4 -Documentation 2 2 3 2 1 10 42 42 41.7% 3
*Layout Copyright © 2013 Dr. J.A Patterson BSc PhD Honorary
Senior Lecturer at the Centre for Medical Education Barts and the
London School of Medicine and Dentistry

Fig. 6. Screenshot OMIS: Borderline Group Average analysis in OMIS for cohort 2013-14.

respectively from 48% in station 4 (was 55% in case of a ‘group’ average)
to 66% for station 1 (no group average available).

Generalizability Theory Analysis

Exported data were analysed using Edu-G software (Swiss Society
for Research in Education Working Group. Edumetrics—Quality of mea-
surement in education). This analysis demonstrated poor generalizabil-
ity of the results achieved in this 4 station OSCE. G-coefficient for the
2012-13 cohort was 0.29 and for the 2013-2014 cohort, it was 0.41.

Total error variation was high, respectively 91.9 and 83.7% for Ob-
server (0), Station Observer and Circuit (SO:C) and Circuit and Observer
(CO). Most error variance was observed between examiners of which 68
respectively 69% is due to interactions between Students, Observers and
different Circuits. The outcome in terms of generalizability results could
be improved by increasing the number of stations to between 5 and 10.
In this way, the G coefficient, a more modern measure of reliability as
compared to classic psychometric measures (i.e. correlation coefficients
or Intra Class Correlation coefficients), would improve to 0.51.

Discussion

The overall outcome of the User Acceptance Test was good, with
more than 80% of the examiners having agreed that functionalities did
make a lot of sense and that they accepted this online OSCE solution.
Its use was evaluated as very satisfactory. Items like managing the
OSCE Assessment process i.e. ‘5. Late arrival students were easy to man-
age’; or 8. ‘I felt that I had to include a comment on student performance
for each student’ or 9. ‘I included a comment when I judged that a student
had not completed an element of the skill appropriately’ were difficult to
interpret according to the participating examiners, and therefore varied
in user acceptance. Possible explanations for this include that no stu-
dents arrived late in the study OSCEs and, secondly, no direct instruc-
tions were provided to examiners in relation to the inclusion of
feedback, whereby the latter was left to individual interpretation. Op-
tional ‘written feedback’ is a functionality that can be set as obligatory
or not. The available ‘student feedback email feature’ was used for
only the second cohort of students. Using ‘open written feedback’ in
an OSCE Management Information System, examiners need to be
trained in how to provide adequate, safe and achievable feedback
(Black and Harden, 1986). The summary of results section provided in-
stant information about the progress of each individual student in this
OSCE. Although the results are quite high in both cohorts 10 students
in the first and 6 in second cohort failed in one or two of the consecutive

stations using a ‘static pass mark’ set prior to the start of the exam at
40%. Due to the availability of a Global Rating Score facility, and an ap-
propriate number of students (n > 100), we could perform a Borderline
Group Average analysis. The latter is based upon the overall professional
impression of the examiner evaluating a student's performance. The ex-
aminer will mark this overall performance as a pass, borderline, fail,
good, or excellent performance (Borderline Regression Method 1). In
the borderline group feature (Figs. 3 and 4), the average performance
of these ‘borderline performing students’ is substantially above the stat-
ic pass mark of 40% in stations 1 and 4 of the first cohort of students and
in stations 1 and 2 of the second cohort of students. Where N/A is
indicated this means that no students were marked as Borderline
performing students in the first cohort. ‘Borderline performance’ is an
indicator of examiner uncertainty with regard to whether or not a stu-
dent should pass or fail. Whether the regression outcome is high or
low is an indicator of whether a station is ‘easy’ or ‘difficult’ to pass re-
spectively. Where the ‘Angoff Method’ is a standard setting method
used prior to an examination, Borderline Regression Analysis is a stan-
dard setting method used after the examination has taken place and is
based upon the professional impression of the examiner evaluating stu-
dents' performances according to a Global Rating Scale (Kaufman et al.,
2000). In addition to the Borderline Group Average, OMIS provides a
fully fledged borderline regression analysis that takes all scores into ac-
count and matches those with the professional impression of the exam-
iners using a regression analysis (Fig. 1). We used the simple forecast
method, in an Excel template, using all item total marks and the Global
Rating Scale in the regression equation (Fig. 7) (Kaufman, et al.,, 2000).
All station dynamic cut-off scores were above the 40% cut-off score indi-
cating that stations were too easy to pass according to the professional
impression of the examiners.

The OSCE design used for this nursing skills examination demon-
strated poor generalizability of results in this 4 station OSCE. The gener-
alizability would improve by introducing more stations (e.g. an OSCE
with 5-10 stations). In this way, the G coefficient would improve from
0.34 to 0.51. However, these coefficients do not achieve the standards
suggested in other research literature on the subject e.g. OSCEs
(Newble and Swanson, 1988; Verhoeven et al., 2000; Wass et al.,
2001a; Wass et al., 2001b; Guiton et al., 2004). The generalizability of re-
sults is only appropriate in OSCEs with a minimum of 15-18 stations
(Iramaneerat and Yudkowsky, 2007; Iramaneerat et al., 2008;
[ramaneerat et al., 2009).

Error variance is the ‘error’ that occurs around the ‘true score’ (i.e.
the ‘observed score’ is the ‘true score’ plus ‘error’). The Generalizability
Theory is introduced to provide more insight into the error around the

Station Item Maximum Scores

Station | Station | Borderline BRA BR BR

No: [Title
1||Handwashing
2|Blood Pressure
3|Manual Handling
4| Documentation

Mean/10| SD

Method 1| Method 2

7.2

6.7
6.1
5.7

Scores Average
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Fig. 7. Screenshot OMIS: Individual weighting of checklist items for each station with total scores, station mean (SD), number of borderline scores, borderline group average and borderline

regression analyses methods 1 and 2.
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‘true score’ and to further improve the assessment procedure. In our de-
sign it appeared that most error around the ‘true score’ was caused by
the examiners (Mitchell, 1979). Student interaction with examiners
during different circuits caused approximately 80-90% of error in this
assessment design. The latter might be due to the fact that examiners
were not ‘blinded’ (i.e. they knew their students, and students might
perform ‘skills’ in a different manner if they are being watched by
their examiners). Interaction effects might be ‘confounded’ by the per-
sonal impression of the examiner(s) rather than the ‘pure’ evaluation
of the skill(s). Furthermore, the manual handling and documentation
station are rather technical stations where it is more obvious whether
the students do it ‘right’ or ‘wrong’. Scores of ‘borderline performing stu-
dents’ varied around the ‘static cut-off score’ in the latter stations;
whereas in the ‘handwashing’ and ‘blood pressure measurement’ sta-
tion, the scores of borderline performing students appeared to be
much higher with consequently more variation in ‘true and error
scores’. Making examiners aware of these differences and training
them on existing pre-recorded scenarios and using well described ru-
brics might reduce the amount of error and should be the focus of addi-
tional research. The benefit of student feedback allowing them an
opportunity to benchmark themselves against the group and to get rel-
evant timely feedback on their performance should be obligatory in fu-
ture comparisons. Although not the subject of this study, the overall
impact on time reduction in running the OSCEs electronically on prelim-
inary exploration indicated that approximately thirty hours of adminis-
tration time was saved about this aspect needs to be further researched.
In contrast to our previous paper based approach, results and feedback
could be released immediately after the exam was finished.

Limitations of the Study

We acknowledge that a major limitation to the generalizability of
this study is not just the small number of stations (n = 4), but also,
the relatively small number of examiners (n = 18). We also recognize
that the station content in this study was limited to a small number of
clinical tasks. We have not explored the use of this online tool with
more complex OSCE stations that assess competencies such as breaking
bad news, explaining a treatment plan or responding to an angry patient
or family member. In this study, we chose a limited set of clinical skills
to pilot this user acceptance test. The opportunity for more detailed
studies exists.

Currently, we are not aware of possible negative effects of using this
online assessment tool. These could include distraction of the examiners
as a result of concentrating on the software rather than observing the
students' performance. Further observational studies on examiners be-
havior during online marking are in progress.
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