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Abstract The assessment of clinical competence in medical education has undergone changes over time, leading
to new assessment modalities that are of better quality than previous ones. The expected characteristics of any good
assessment are objectivity, validity and reliability. A good assessment is also one that ensures pedagogical alignment
with the learning objectives. Therefore, it is important to apply assessment principles and methods that have high
psychometric properties. The Objective Structured Clinical Examination (OSCE) is one such current assessment
method that has gained credibility thanks to its higher quality compared to the traditional clinical examination,
especially by reproducing an authentic situation. The university hospital teaching staff in Conservative Dentistry and
Endodontics at the Faculty of Dentistry of Casablanca-Morocco tested this method of OSCE evaluation and, in view
of the results, embarked on a process of reform by evaluating clinical skills through OSCEs.
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1. Introduction

The completion of the tertiary training in Conservative
Dentistry and Endodontics (CDE) at the Faculty of
Dentistry of Casablanca-Morocco leads to the issuance of
a National Diploma of Dental Specialty (NDDS).
During their 4-year training, the CDE residents will
have to acquire, in addition to the fundamental theoretical
knowledge, the competencies of data collection,
communication, reasoning and problem solving, clinical,
diagnostic and therapeutic examination specific to patients
suffering from carious and endodontic pathologies and/or
consulting for direct restorations.

Regarding technical knowledge, direct and indirect
supervision by the teachers as well as the follow-up with
the resident teachers' portfolios allow the validation of the
foundation phase of the training. However, the clinical
evaluation of resident teachers at the end of the specialist
training is still done by the presentation of a clinical case
chosen at random on the day of the examination (or a few
days before) by a member of the jury. Candidates do not
necessarily examine the same patient on the day of the
examination, and are faced with situations of varying
complexity, which may strongly bias the assessment.

Assessing the residents' clinical skills with the Objective
Structured Clinical Examination method (OSCE) allows [1]:

- Direct observation of clinical skills.

- Assessment of a wide range of skills in a relatively
short period of time.

- A more accurate assessment based on a standardized
method.

- Minimization of assessment bias using multiple
examiners.

In this article, one will detail the steps involved in
implementing OSCE in CDE, as well as the feedback
from the first OSCE formative assessment.

2. Why Assess Competence?

Evaluation has an inescapable place in the teaching
process. It is an integral part of the educational process.
There are three main reasons for this [2]:

1- To obtain information to make decisions about a
training program.

2- To generate feedback through this evaluation.

3- The third reason is promotional.

Indeed, the evaluation will be used to make decisions.
M. Nadeau defines evaluation as a value judgment made
on a measure to make a decision [3].

This methodological approach applies perfectly to
the evaluation of clinical competence in health, which
is gaining considerable momentum and has developed
rapidly among health professionals in recent years.
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There are three types of evaluation: diagnostic evaluation,
formative evaluation and summative or certificate
evaluation [4]:

Diagnostic evaluation is used at the beginning of the
training course. Its purpose may be to select students (for
a competitive examination, for example), or to measure
the level of knowledge of students at the beginning of the
course in order to adapt the content.

Formative evaluation supports the learning process by
informing the student about his or her strengths and
weaknesses (feedback, debriefing), and helps the learner
to get closer to the objectives of the training proposed by
the teacher.

Summative evaluation, provide a package of results
used to assess whether a program works or not. In health,
we cannot certify a simple performance, we certify a
complex cognitive functioning.

Williams et al. [5] in the "Guide to Dental Student
Assessment” describe assessment tools applicable in
dentistry and related to the different levels of Miller's
learning pyramid [6]. They classify the assessment tools
as follows:

e Miller Pyramid "Knows" and "Knows How" Level

e Miller's Pyramid "Shows How" Level

o "Does" level of Miller's pyramid

The psychometric attraction of the OSCE is that it
assesses the “shows how” level of the Miller’s Pyramid
with reliability and validity [7]. The OSCE assesses that a
candidate is able to ‘show how’ one would perform in a
simulated environment. The simulated environment itself
can influence the performance of candidates; therefore, the
performance of the candidates in the OSCE might not be
the same as their performance in the workplace on
identical tasks [8].

Implementation of OSCE in Conservative Dentistry
and Endodontics:

Background: NDDS training in Conservative Dentistry
and Endodontics:

During the 4-year training in Conservative Dentistry
and Endodontics (CDE), resident teachers will be required
to acquire theoretical knowledge and practical healthcare.
In terms of theoretical knowledge, face-to-face and distance
courses as well as oral presentations, they are covered
by the teachers of the same department. With the help
of the portfolio, the resident collects the records of his or
her learning during the course. A tutor teacher is
responsible for a resident with whom he/she organizes
regular meetings to monitor his/her professional project
and its evolution until the last semester. The portfolio will
be graded and validated by the tutor and the teachers.
Combining the OSCE with another assessment format will
minimize practical difficulties and produce an acceptable
overall reliability for the clinical competency examination
[9].

The evaluation of resident teachers at the end of the
internship includes until this date:

- An evaluation of the end-of-specialty thesis. This is a
research topic conducted during the specialty period with
a team of teachers. The results of the study are presented
to a jury (internal and external members).

- An evaluation of the most relevant clinical cases
received by CDE during the specialty training period and
in collaboration with other specialties and,

- The exam itself takes place over 2 days. After a 10-minute
presentation of the candidates' papers, the candidates take:

- A written evaluation on the first day: consisting of
basic questions asked in the morning and therapeutic
questions in the afternoon. The second day is an
assessment of clinical skills: a patient is randomly chosen
by the examination board; this patient is entrusted to the
candidate who examines him/her and then prepares a
clinical observation in 30 minutes with a diagnosis and a
treatment plan. The candidate then presents the case in 15
minutes to the jury members.

The limitations of this mode of assessment include: lack
of fairness; difficulty in assessing skills such as
questioning; no direct observation; no standardization;
lack of accuracy and content validity.

In view of this observation and to overcome the
disadvantages of conventional clinical examinations, the
CDE team at the Faculty of Dentistry of Casablanca
decided to develop CDE-adapted OSCEs that will help
and allow thorough assessment of the clinical skills of the
resident in front of a patient.

3. Materials and Methods

In the following section, an assessment through
Objective Structured Clinical Examination (OSCE) for the
resident end-of-specialty examination is planned.

4. Organization

The OSCE implementation project in CDE is being
monitored by a committee of 9 university hospital teachers
from the Faculty of Dentistry. This committee meets once
a month beginning in March 2022 to monitor progress.
The first formative OSCE has been scheduled for July
2022.

At first, a fairly exhaustive set of competencies
was defined and, after consultation and revision of
the educational objectives, a fairly limited list of
competencies was selected for assessment.

Thus, eight items were identified. For each item, the
competencies to be assessed were defined by an OSCE
circuit (Figure 1).

- 8 stations including 1 procedural.

- 7 clinical cases forming as many stations as possible
of 7 minutes each.

- 1 minute for the transfer.
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Figure 1. OSCE circuit with 8 stations for 7 residents
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OSCE Circuit in CDE:

A selection of topics was chosen based on the following
criteria:

Questions from the list of predefined competencies to
be assessed.

Reasonable level of expertise that could be acquired
during the training course.

Clarity of instructions and scenario for the simulated patient.

These criteria were provided to all potential question
writers. An example of a sample question that met these
criteria was presented and then shared with all writers.

Station 1: Interview and clinical examination.

Station 2: Dental trauma (Corono-radicular fracture).

Station 3: Radiographic interpretation.

Station 4: Patients at risk (patient management
between 2 chemotherapy sessions).

Station 5: Diagnosis of root resorptions in endodontics.

Station 6: Management of root resorptions in
endodontics.

Station 7: Management of infectious/inflammatory
outbreaks (Prescription).

Station 8: With procedural materials (Vertical hot filling).

The first 7 stations use simulated patients, the 8th is a
procedural station without simulated patients.

For practical purposes decisions around test length
generally need to balance reliability coefficients with
feasibility and resource issues [10]. Eight OSCEs stations
have been planned in the CDE department.

For each station, all the necessary equipment has been
identified and will be assigned, all functional for the day
of the exam.

Pedagogical design part:

The learning targets (2 maximum) were defined. For
the formative OSCE we chose the interview and the
clinical examination as learning targets. The theme of the
clinical case was a postoperative complication of a direct
composite filling. The diagnosis was defined in the
instructions. The bibliographical references for the design
of this case were noted in this part of the instructional
design. A summary of the clinical case in few lines was
also written. Then, the chronological course of the case
was also detailed in this part.

Technical part:

The expected duration of the OSCE is 7min. One
minute will be devoted to preparation in front of the
station. A standardized patient has been recruited for the
formative OSCE station. Two examiners will be
evaluating for this station. The examination room (within
the CDE department) was fully equipped for the station.
Additional radiographic examinations were performed in
advance to be provided as needed.

Execution of the formative ECOS:

Phase I: Exam Preparation:

Meeting with the learners: Briefing

Briefing participants on the conduct of the OSCEs, the
role of the simulated patient, and what is expected of them,
helps to mentally prepare them to perceive the clinical
cases in a real way, and to adhere to the role they are
assigned. It is a guided discussion that helps students
make the connection between events and their actions, and
thus encourages reflection so that they can learn from the
experiment

As the OSCE is not yet concretely implemented in our
institution, a presentation on the organization of the OSCE
has been scheduled for the resident teachers one week before
the formative OSCE. This was a preparation phase to explain
how the exam would be conducted. During this meeting,
we described the general functioning of the OSCE for all
participants, as well as the role of each person, the
expected behaviors, communication and respect for timing.

The briefing took place in the presence of the head of
department. A concrete example of OSCE in CDE was
presented in order to trigger motivation without fearing
exposure to a situation of failure of the residents in front
of the assessor.

The list of materials and the instructions for the procedure
were communicated to the participants the same day.

The Clinical case and evaluation grids:

The learning targets, clinical case topic, mode of
encounter (2nd patient visit), and patient profile were
identified. A description of the OSCE process was written.

The role of the simulated patient was performed by a
standardized patient. Training of the standardized patient
began a few days before the examination. The observation
grids were established following the guide written by
Harden [11].

The grids include items assessing the resident's clinical
skills and behavior. The distribution of items assessed is
intended to reflect the usual activity of an endodontist.
Clinical examination and therapeutic management
strategies were emphasized; there is no evaluation of
technical skills. The grids have been validated by expert
and specialized university teachers.

Assessment blueprinting with grids in an OSCE is an
efficient method for helping with the test construction
process [12]. It will provide validity evidence for
generalization to other test settings [13].

Checking, revision and testing:

To be conducted properly, clinical case study is a
process that requires time and effort. It involves careful
consideration of the case, checking and reviewing.

Feedback from colleagues in the review phase proved to
be critical to improving the quality of the case. The scenario
was rehearsed with two teachers to determine if there were
any elements that needed to be corrected or completed.

Development of a standardized patient station:

The station was built based on the clinical competencies
identified for training in conservative dentistry. To master
the competency, the resident must achieve a series of
objectives.

The clinical situation is written by a team of 2 teachers
responsible for the station. The whole development
process of the station has been checked and controlled:

- The adequacy of the chosen situation and its
evaluation criteria with the clinical skills and objectives to
be evaluated during the examination.

We selected:

- A clinical situation of postoperative pain

- A real standardized patient

- Second consultation.

- Staff attached to the service help on the day of the OSCE.

Station instructions:

The following instructions were established and
communicated separately to each of the stakeholders
before the start of the OSCE:
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- The starting situation for the resident: name of the
patient, setting and reason for consultation (Figure 2).

- The role of the simulated patient: the scenario was
submitted to the patient, translated into her mother tongue
(Arabic) and defining precisely the initial complaint, the
history of the disease, the signs and symptoms.

Station 1:

Instructions for the resident teacher before starting

the OSCE

Asmaal.is a woman aged 48, coming to the service for
postoperative sensitivities in maxillary first premolar.
This toothwhich had a deep cavity was filled with
composite 6 days ago.
Youhave 7 mins fo:
Ask questions to the patient.
Examine the patient.

Explain the proposed treatment.

Figure 2. Instruction for the Formative OSCE station

The simulated patient:

The standardized patient was recruited in consultation
one week before the formative OSCE.

We organized and planned training sessions. The
training of the simulated patient was done jointly with a
professor from the department.

Simulated Patient Training Methodology:

At the beginning of the training session, the simulated
patient became familiar with his or her role. This was
accomplished by having a clinician play the role of the
student.

Observation grids will be completed during the exercise
to achieve the required reliability and validity [14]. These
drills ensure that the simulated patient's performance is
consistent with the requested role.

Phase Il: During the exam:

Due to the small number of resident teachers in CDE,
the OSCEs can be conducted in one day. For the formative
exam, we have scheduled it for late morning in the
residents' office.

- OSCE start time and on time attendance:

e Instructional staff: 1 hour prior.

e Residents: 30 minutes before.

e Teachers: 30 minutes before.

e Standardized patient: 15 minutes before.

Resident Teacher Guidelines:

Residents are expected to adhere to the following
guidelines:

- Punctuality and adherence to instructions during the
examination,

- Candidates who arrive late will be excluded from the
OSCE exam,

- Attempts to divulge content or obtain station
information are considered cheating and will result in
exclusion from the exam,

- Residents are received at the department by the
organizing team. They are given a short briefing session.

- After the order of passage has been drawn, the
residents are called by their family name and brought to
the station at a fixed time.

- All personal belongings are placed in a designated
area. Cell phones and electronic devices of any kind are
strictly forbidden.

- Communication with anyone outside the auditorium is
prohibited.

The standardized patient (SP) and assessors:

- They must be at the office at the time indicated.

- If necessary, last-minute details can be communicated
to the SP by the station managers.

- A sound signal announces the beginning of the
examination, and another announces the end. At this point,
the resident in the assessment phase must leave the station.

- The formative OSCE station is filmed, with the
written consent of the residents and the simulated patient.

Filling out the evaluation grids and grading:

For each station, we established grids based on the
nature of the topic covered in the station.

- The assessors completed each observable item on the
grid according to the established scale (well done,
partially done, not done).

- Once the examination was completed, each station
manager gave the complete file of the evaluation grids for
each resident and the score obtained by the resident to the
assessment supervisor.

Figure 3. Station overview with assessor, simulated patient and learner
(dental resident)

Checklist Done Not
Elements of medical expertise done

-Exobuccal examination

-Endobuccal examination: examine the restoration:
its location, its volume, marginal adaptation,
contacts with antagonist tooth.

-Characterization of the pain: intensity, duration,
situation, projection, analgesic action

-Pulpal sensitivity test: ask for the ice stick or
dento maxillary disharmony

-Cold sensitivity test on contralateral tooth first
-Percussion

-Palpation

-Radiological examination: analysis of panoramic
and retro-alveolar radiographs (if requested by the
resident)

-Therapeutic diagnosis: sensitivity under
composite

Clinical management procedures

-Attempt to seal the restoration: etch then apply A-
D adhesive then cure the adhesive. If large defects:
fluid composite, then check occlusion

-If sensitivities persist, consider removal of the
restoration: MRI placed until clinical silence /
glass ionomer cement / Biodentine

-Sandwich restoration with Biodentine +
composite will then be redone.
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Checklist Done Not
Non-technical skills done
-Anamnesis

o Listening to the patient: simple questions, not
asking a question that has already been asked,
not interrupting the patient.

-Clinical examination
o Targeted clinical examination is complete: do
not forget any clinical sign related to the main
symptom.

-Communication with the patient
o Communication with empathy: do not give the
impression of being cold, appropriate non-
verbal gestures.

-Treatment priorities and management

o Prioritizes the different aspects of the patient's
care (prioritized).

o Proposes a management plan that includes
most of the expected elements
(comprehensive).

o Justifies management/responds appropriately
to patient questions.

o Considers future follow-up.

Phase I11: After the examination:

At the end of the exam, a debriefing of the formative
OSCE was held with the evaluated residents and the
teacher-examiners to review the process and gather
feedback. At the end of the debriefing, a small snack break
was served to all participants.

Final OSCE Grading:

The OSCE was graded by adding the scores from
the assessment grids and the rating scale. The OSCE
was scored out of 20 points (medical expertise and
non-technical skills).

Final Report and Validation:

A report was written by the academic supervisor with
recommendations for improvement of the OSCE.

5. Results

5.1. Feedback

Evaluation of the formative OSCE by the learners:

Candidate satisfaction was assessed using a Google
Form questionnaire. All residents responded to the satisfaction
survey and 100% appreciated the OSCE (6 residents rated
it better than the classic exam). The clinical situation was
described as very realistic and the simulated patient as very
believable. More than half of the residents had already
experienced this type of consultation during their curriculum.
The level of difficulty was considered appropriate overall.
57.1% considered this assessment fair, 28.6% organized,
and 14.3% stressful. OSCE-related anxiety appears to
have minimal to no influence on student performance.

The duration of the sessions was not convenient for the
candidates being considered less than adequate (43%) or
not adequate (43%).

The OSCE was a formative assessment that showed all
the resident teachers the skills they had mastered, but also
some gaps in their knowledge. The debriefing was useful
for all the candidates and allowed them to reflect and
conduct critical analyses.

In conclusion, the OSCE was a strong instrument for
assessing the skills that resident teachers would value in
the CDE department.

5.2. Staff Evaluation of the Formative OSCE

The OSCE assessment effectively meets the objectives
of assessing a few clinical competencies in CDE (selected
for the formative OSCE).

What we observed:

No residents experienced significant difficulties during
the exam. Difficulties were with station time management
and stress for most students. These difficulties were
expected.

- Regarding knowledge:

Some learners made errors in justifying diagnostic or
therapeutic reasoning. Others stuck to one therapeutic
proposal instead of offering several therapeutic options to
the simulated patient.

One resident forgot to ask for the patient's radiographic
report and another resident asked for it after making the
diagnosis.

- Regarding skills:

We observed aspects that were not expected, namely
the residents' behavior in front of the clinical situation.
Indeed, we noticed some mistakes during the clinical
examination of the simulated patient (position of the
resident during temporomandibular joint (TMJ) palpation
and probing are some examples) and the clinical
examination was not focused primarily on the sector of the
tooth concerned.

The steps of the clinical examination were not correctly
prioritized for some.

A few aseptic errors were made (very minor but not
expected).

- Regarding soft skills:

The clinical exam included most of the essentials, but
we noticed inappropriate body language in one resident,
something not noticed during indirect supervision of the
residents.

6. Discussions

This OSCE interested conservative dentistry and
endodontics residents in order to evaluate their clinical
skills in this specialty. The experiment carried out
(formative OSCE) allowed us to quantify clinical skills
with a score and to identify the factors of failure/success.
Some of the benefits to consider are the variables
(simulated patient and examiner) which are better
controlled than the traditional examination. The
examination is easily reproducible and standards from one
specialist class to another can be compared also. It can be
also used in other specialties in dentistry, at the end of the
years of postgraduate training.

The OSCE is a pedagogical tool for formative and
evaluative assessments that can play an important role in
the teaching of CDE. The summative assessment provides
uniform comparison of comprehension and identified
topics requiring improved instruction [15]. Formative
assessment has a strong influence on the learning process.
The immediately feedback is more conducive to learning
[16].

Feedback provided by the resident is highly valued and
helps in the advancement and improvement of the testing
process [17].
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The main limitations are the demanding educational
preparation and the organizational burden.

7. Conclusions

The association of OSCE with portfolios and practice
exchange groups could allow the teaching team to train
future competent and certified endodontists.

Based on this experience, the implementation of OSCE
for resident evaluation has been appreciated by both
residents and faculty. The strength of our training is the
limited number of residents reducing logistical difficulties.

Residents have shown acceptance of the OSCE as a means
of assessment and have expressed interest in participating
in additional formative OSCE prior to the evaluative
OSCE scheduled in December 2023. More in-depth
training and debriefing sessions may be associated with
these. Within CDE, therefore, OSCE will have a key role
to play in the evolution of teaching in the coming years.
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