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Abstract

Introduction: An Objective Structured Clinical Examination (OSCE) is a performance-based examination
in a simulated environment intended to assess multiple clinical abilities or competencies. OSCEs have
been shown to be a valid tool in health care education when appropriately developed. This paper reports
on the use of an OSCE in optometric education at a North American School of Optometry and Vision
Science. Methods: A pilot OSCE was developed and administered to a volunteer group of graduating
Doctor of Optometry Students. There were 11 active stations and 3 rest stations. Six of the active
stations involved standardized patients (SP). Skills were also demonstrated. Development,
administration and post-OSCE considerations are discussed. There were 90 students eligible to take the
OSCE. Of those, 54 volunteered and 53 consented to have their examination results reported. Of the 53
students, 46 (87%) passed the examination. Results: The OSCE was shown to be valid using Kane’s
theory on validity which looks at scoring, generalization, extrapolation and decision making. Conclusion:
This pilot project demonstrated that an OSCE is a feasible assessment method to use in optometric
education to prepare students for external certification processes. This paper shows educators that a
strong development process including blueprinting with appropriate case development and training to
standardize the examiners and SPs can produce a valid examination with appropriate test interpretation.
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Introduction

In health care education and curriculum development, it is essential to have strategic alignment between
learning objectives, teaching methods and assessment methods." When the learning objectives involve
developing a set of clinical competencies, the assessment methods should align with those objectives.
The practice of optometry requires cognitive, technical and interpersonal skills and, as such, requires a
coordinated system of assessment methods that go beyond multiple-choice questions and a
straightforward demonstration of technical skills.?

An objective structured clinical examination (OSCE) is an assessment format where students rotate from
one station to the next and are expected to perform a series of clinical tasks.* OSCEs are widely used in
high stakes assessment in health care*®* OSCEs have been described in medicine, pharmacy,
physiotherapy, massage therapy, nursing, midwifery and dentistry.® They have been used in certification
assessments in Canada and the United Kingdom.

The University of Waterloo, School of Optometry and Vision Science developed and piloted an OSCE
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with the aim of adding it to the assessment system used to determine end-of-program student
competency. The results of the assessment were designed to inform future academic decisions and to
give the students exposure to an assessment method used by the Optometry Examining Board of
Canada (OEBC) for entry-to-practice eligibility.’

This paper reports on the feasibility of using an OSCE as an assessment tool in an optometry program
through this pilot examination. It provides information to aid in developing and replicating the process
within an optometric education context with best practice recommendations so that validity can be
achieved.

Methods

A Learning Innovations and Teaching grant was awarded by the University of Waterloo, Centre for
Teaching Excellence to fund the development and administration of the OSCE.® Research ethics
approval was obtained from the Office of Research Ethics at the University of Waterloo, which follows
the Declaration of Helsinki (See Table 1).

i LIRS

Progsaraticn and Flimning |+ Coganizadonal ssucowr e B5CE esmrminaion neam

Table 1. A summary of the organization and administration of
an OSCE.®Click to enlarge

Preparation and Planning

The OSCE team consisted of four faculty members with a specific interest in assessment. An additional
member was added during the analysis phase. The OSCE was proposed to be positioned in the
curriculum as a new assessment to supplement the clinical assessment method used in the program’s
final year. The examination content blueprint was developed to reflect the competencies required by a
graduating optometrist (as developed by the OEBC).’ The practice areas of the competency profile are
communication, professionalism, patient-centerd care, assessment, diagnosis and planning, patient
management, collaborative practice, scholarship and practice management. The domains of
competence thought to be best assessed were communication, professionalism, patient-centerd care,
assessment (including psychomotor skills), diagnosis and planning and patient management. The
content areas were refractive care, binocular vision and ocular disease. A two-dimensional matrix was
created with the generic competencies along one axis and the content areas along the other (See Table
2). The weighting of the competencies being assessed were modeled on the weightings developed for
the OEBC'’s examination using the frequency of a competency area in combination with the importance
of that area, as determined by optometrists across Canada.’
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Table 2. Blueprint: The content is blueprinted to
the competencies to be measured. The “stars” are
an individual measurable indicator as described by
the Optometric Examining Board of Canada
competency profile. The frequency of each
indicator tested is dependent on the frequency and
importance of the ability as judged by practicing
optometrists. The Rigid Gas Permeable case
(number 1) and allergic conjunctivitis (number 3)
includes the exact indicators for the case as a

examples. Click to enlarge

The length of the examination needed to be long enough to ensure the validity of the examination but
short enough to be feasible.> We elected to use 11 active stations of 10-minute duration.® When including
the three rest stations, the testing time for the examination was slightly less than 2.5 hours.

In developing a bank of OSCE stations consideration was given to the competencies that could
realistically be assessed using the OSCE. The station writing was done by the team members.

Six of the 11 stations developed involved the use of SPs. The choice of having a SP depended on the
competencies being assessed in that station. Not all competencies assessed required a SP. A station
writing template was created based on the OEBC’s framework.'’ The components developed were the
Case Information, Instructions to the Students, Summary of Patient Examination Record and
Assessment Forms (See Appendix A for a sample). In addition, a comprehensive list of equipment,
supplies and props was developed for each station, including the furniture and electrical sources
required. Two team members piloted each station and adjustments to the stations were made to account
for timing, clarity and difficulty level.

The development of a scoring rubric is critical for standardization. Scoring rubrics can be either analytical
or holistic.® An analytical checklist is a series of statements outlining the performance that is expected. In
alignment with what is generally accepted as appropriate in the literature, the psychomotor
competencies (skills) were assessed using a checklist and the other competencies using global rating
scales (holistic).” (See Appendix B for samples)

The passing score for the examination was determined using standard-setting."” This examination used
the borderline group method to determine the passing score. The examiner rated the student’s overall
performance on a station using a global rating scale holistically that included a borderline option
independently of the grade from the scoring sheets. In stations where student performance was rated as
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borderline on overall performance the average of the assessment scales was calculated and used as the
pass grade for the station. This is different from arbitrarily setting a passing grade of, for example, 60%.
The total of all borderline pass scores became the passing score for the examination.™***In our
examination, the overall performance scale was inadequate/poor/borderline/clear pass/outstanding.

The examiners attended a 3-hour training session to help standardize how the OSCE would be
implemented and evaluated. The training covered 1) the principles of the OSCE, 2) the role of the
examiners, 3) an explanation of the standard-setting method, and 4) an assessment of video-recorded
OSCE stations'®, where three of the team members had been video recorded acting as the student, the
examiner and the SP. The student was portrayed as either performing well, moderately, or poorly for one
of the stations. The examiners viewed the videos and scored the student’s performances. The scores
were then shared between the examiners and discussed to try to develop a common framework for
consistency.

An established SP program was contracted to provide the SPs. The trainer worked with the team to
develop a script and train the SPs to portray the character in the clinical scenario for each station that
used them. Each SP was asked to memorize their script and trained for approximately 1 hour. If more
than one SP was used for the same station, they were trained together to ensure consistent
performance. The SPs were experienced and compensated for their expertise.

Running the OSCE

We ran the OSCE in an optics laboratory hallway in adjacent rooms as clinic rooms were not available.
We ensured that the rooms, additional classrooms and laboratories were booked exclusively for the
OSCE for the 2 days. The examination was held between terms to decrease disruption. Rooms not used
as stations were used for a briefing room for the students, space for examiners and SPs to report and
administrative space to collect all scoring materials. A refreshment space was accessible, along with
easy access to washrooms and water stations.®

Each station was set up in advance with the appropriate tables, chairs and equipment, ensuring
sufficient space was available. In addition, any electrical or internet access needs were assured to be
present. Each student was assigned a starting station number, which was clearly marked and easily
seen on the door outside the station. We included the rest stations as starting stations for ease of
coordination. The students moved in sequential order through the numbered stations until all stations
were completed.

The examination instructions were posted outside the station on the wall in clear plastic protectors. In
addition, the same instructions and other information were placed in clear plastic protectors and taped to
the tables in the examination rooms to prevent writing on the materials or accidentally removing the
materials after the end of the station.

Each examiner had station instructions and sufficient scoring sheets for the students. Recording forms
were available and easily added to the binder with the scoring sheets after the student had finished
recording. Each student had a sheet of identification stickers, which they handed to the examiner to affix
to their recording sheet.

The required equipment was part of the documentation developed in the case writing stage.® Any new
equipment was ordered and other equipment was determined to be in good working order well in
advance of the examination. Back-up equipment was provided in case of malfunction or failure.

On the examination day, the students were given necessary instructions and expectations were
reviewed. The SP and the examiners ran through their assigned station for a half hour before the
examination started to ensure that they had similar expectations.
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Movement of the students from one station to the next was managed by using a timed buzzer that was
loud enough to be heard in the station rooms with the door closed. Before entering a station room, the
student had 2 minutes to review the station instructions, at which time a buzzer sounded cueing the
student to enter the room and begin. After 7 minutes, the buzzer sounded again alerting the student and
examiner that there was 1 minute remaining. A double buzzer indicated the end of the station time. The
students then moved to the next station. The examiners finished the assessment forms while the
students were reading the instructions outside the room for 2 minutes. Hallway monitors were present to
ensure that the students moved to the next station correctly, did not speak to one another and remained
seated in a rest station.

Seclusion of the students could not be done, because we ran four circuits over 2 days. Ideally, we would
have run two circuits simultaneously so that all students could be examined in 1 day. The students
signed confidentiality agreements, agreeing not to disclose the content of the stations with other
students. Security measures including barring cell phones and recording devices were in place.

Adverse event reporting forms were available for students to report if something happened that affected
their performance. The forms included the name of the student, the station number, the date and time of
the incident and a section to write what transpired. Instructions on how to submit it were also included.
No forms were submitted by students.

Post-examination considerations

At the end of the examination all assessment sheets were collected and reviewed to ensure everything
was complete before the examiners left. The data were entered manually into a spreadsheet. It was then
coded for confidentiality, removing the student’s name and replacing it with a numerical identifier in
compliance with ethics approval.

If the examination had been part of the actual assessment system rather than a pilot, the team would
have met to discuss the results and determine if they were acceptable. For example, was the pass rate
adequate?

Of the 90 students who were eligible to take the examination, 54 volunteered and 53 consented to
having their results reported. Of the 53 students, 46 passed the examination. The students did not
receive results for this pilot as they needed to be analyzed first.

While not required for this pilot, a complaint process is necessary for an OSCE, to address any
examination concerns or rescoring requests. If legitimate concerns are found regarding a specific station
or if equipment malfunctioned, subsequent iterations of the examination can be informed. Also, this
process could be used to reconsider scoring if necessary. We had developed an adverse event reporting
form that could have been used if there was an incident.

In the post-hoc psychometric analysis of the OSCE results the reliability of the scores generated was
determined. We used the Cronbach ?, which is a measure of internal consistency where the better
students do well across all the items in the examination.” The Cronbach ? was 0.4 between stations.
The interpretation is <0.50 unreliable, 0.50-0.80 borderline reliability, >0.80 reliable. However, all stations
resulted in a lower ? when they were dropped from the analysis. Exploratory factor analysis identified
three stations with negative factor loadings. For these stations, the individual student ratings were not
well distributed across the global rating scale and had the poorest correlation with the overall OSCE
score. A generalizability theory analysis could be added to the psychometrics to help define and attribute
weight to various sources of error in the examination.

The students were invited to give feedback on the examination. The student satisfaction survey results
have been analyzed and published.*® The overall satisfaction level was very high. Students were very
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positive about the interactions with the SPs and the organization of the examination. They felt the
examination used realistic clinical scenarios. There was mixed reaction to the use of simulators for skills
assessment and the length of time available in each station to perform those tasks. Students were
uncertain of how to prepare for the examination. The specific comments on the stations indicated that
more examiner training is needed, especially with respect to the specific expectations in each station.

Results

Any test format, including the OSCE, does not have an inherent validity."” The understanding of validity
has changed from considering separate types of validity to a single concept of construct validity.*® In
Kane’s view, validity is a structured argument, in support of the interpretation of the score.™ He has four
components to this argument: scoring, generalization, extrapolation and decision making. The validity of
this examination was evaluated using these components.

Scoring assures that there is evidence that the assessment data collected on each student (e.g., check
sheets and global rating scales) have been scored accurately and collected appropriately. Also, the
conditions of the examination should be standardized.* In this examination, the SPs were trained
appropriately and monitored to ensure interpatient and intra-patient consistency. The examiners were
trained appropriately in scoring methods and the assessment data were reviewed for missing information
once the examiner submitted the forms. There was a threat to validity in that access to test content
information was only controlled by having the students sign a confidentiality agreement. The score of a
person who cheats on the examination is not representative of ability. Improvement in this aspect with
sequestration of students who have completed the assessment should be considered.

Generalization focuses on the relationship between the observed scores and the true scores. The true
score is the score that the student would receive if completing an unlimited number of assessments of
the same type. It is important to remember that any test is only a sample of the content domain."
Therefore, the test items should be representative of the domain and consider the likelihood of obtaining
similar scores if new items are used."** This examination achieved adequate sampling using an
appropriate blueprint. The generalization concept also includes reliability or reproducibility of the numeric
scores. As reported earlier, we used a Cronbach ? and achieved a reliability of 0.4. Reliability can be
improved with more items, more stations, more raters or more occasions.*® Indeed, if all students had
taken the examination, the reliability may also have been higher. All of these aspects have to be
balanced against feasibility constraints such as the size of the student pool, time, space and funding.
Global rating scales might perform better than checklists.

Extrapolation inference looks at a sample of observations and generalizes it to the test-world universe,
but how these scores represent real-world performance is paramount.*® Cases should be developed that
authentically represent the problem.* They should undergo review and piloting to ensure
appropriateness to the students.*® This examination achieved these goals and the student survey
supported the view that the stations were authentic and would commonly be encountered in practice.
Future work will look at how the OSCE scores correlate with other measures of performance throughout
the program.

Inference speaks to interpretation of the evidence in making a decision.*® This aspect of validity is
achieved by appropriately determining the cut score or passing score for the examination.™ In this test,
the cut score was determined using the borderline groups method that is appropriate for this type of
assessment.

Common challenges in utilizing an OSCE as an assessment format include the cost and the
administrative and development time needed.>® The cost includes direct costs such as paying SPs,
buying equipment, supplies and catering.” Indirect costs are administrative and faculty time for
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development and implementation.* In addition, administrative and faculty time may simply not be
available. Another significant challenge is extremes in examiner judgement that result in a reduction in
reliability of the examination." Also, students find that the OSCE produces high levels of stress and
anxiety.?**** Students may find that they are uncertain how to prepare for the examination especially
when first exposed to the assessment format. A study by Milller et al.® showed that students should
focus on skills labs and collaborative practice more than knowledge sources such as lectures and
textbooks when preparing for an OSCE.

Conclusions

This project demonstrated that the OSCE is a feasible assessment method to use in optometric
education. A strong development process can produce a valid examination. The currently preferred
concept of validity as described by Kane explains that the collection of evidence is in support of the
interpretations of test score.* There must be a structured and coherent argument that leads from the test
administration to the interpretation.™ “That structured argument is only as strong as its weakest
component.”™

Our OSCE has carefully followed test development and administration protocol to meet this threshold for
decision making. However, the examination results will allow for further refinement of the examination
elements. It is recommended that attention be paid to developing faculty awareness and support,
developing a pool of well-trained examiners, utilizing the abilities of the SPs well in advance of the
administration of the examination and assuring that each station has sufficient time to complete the
tasks.
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Appendix A: Case description for case #1. Click
to enlarge
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Appendix B: Examiner scoring sheets as
developed for station #1. Section A is an
analytical checklist for a psychomotor skill.
Sections B and C are holistic assessments
(global rating scales) with the answers provided
for the examiners to aid in grading. Click to

enlarge
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