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RESUME

Introduction: Il existe de plus en plus de preuve validant le role de I'évaluation formative comme méthode d’apprentissage. L'intégration de
I'évaluation formative chez les résidents peut étre difficile.

Objectif : Décrire une activité d’apprentissage basée sur I'évaluation formative continue chez les résidents d’oncologie.

Méthodes: Nous avons effectué une étude descriptive sur une période de 3 ans, faisant participer 25 résidents en oncologie. La premiere phase
consistait en la préparation des tests conformément aux objectifs du cursus du résidanat puis une deuxieme phase d’examen par petits groupes
suivi d'un une séance de correction interactive immédiate. La troisiéme phase consistait en la distribution d’'une enquéte tous les six mois évaluant
la satisfaction (1 & 5) des résidents.

Résultats: Vingt-deux tests ont été effectués entre 2016-2018. Au premier test, la médiane des scores était de 51/100 [30-72] avec une moyenne
de 53/100. Les scores médians de tous les éléves se sont significativement améliorés entre le premier et le dernier test passant a 68/100 (t (16)
=3,172, p<0,02) avec une moyenne de 65/100 et une diminution de I'écart entre les résidents. Tous les étudiants ont attribué une satisfaction de 5 a
la séance de correction. La majorité ont déclaré que le test avait répondu a leurs attentes (73% 4-5) et I'ont considéré comme ayant un impact sur
leur pratique quotidienne (77% 4-5).

Conclusion: L'évaluation formative est une activité éducative associée a une amélioration des scores au fil du temps avec un haut niveau de
satisfaction des résidents.
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SUMMARY

Introduction: There is growing evidence that formative assessment is valuable tool in enhancing learning. Integrating formative assessment into post
graduate students can be challenging.

Aim: Authors aimed in this study to describe an ongoing formative assessment activity in post graduates. We reported resident’s performance and
satisfaction.

Methods: Authors performed an exploratory study over a 3-year period. Twenty five oncology residents participated. The first phase was test
preparation by senior oncologists, according to residency curricula then taking the test by a small group of residents with an immediate feedback. The
third phase was distribution of a survey each 6 months evaluating resident's perception of the testing.

Results: Twenty two tests were taken by 17 medical oncology, 2 surgical oncology and 4 radiation therapy residents. At the first test, median scores
was 51/100 [30%-72%] with a mean of 53/100. Individual scores of each resident improved with time, becoming 68/100 (t(16)=3.172, p<0.02) with
a mean of 64/100 and decrease between student’s scores. All the students rated the correction session with a 5. The majority reported that the test
reached their expectations (73% rated4-5), and considered it, as having an impact on their daily practice (77% rated4-5). Residents also considered
the test as highly difficult (80% rated4-5).

Conclusion: Ongoing formative assessment showed improvement in overall knowledge of residents with high level of satisfaction.

Key-words
Learning, residency, ongoing formative assessment

LA TUNISIE MEDICALE - 2019 ; Vol 97 (11)

1205



N. Mejri & al.- Test enhanced learning for residents

INTRODUCTION

Traditional medical education and learning tools are based
on didactic conferences with several clinical term courses
and placements. Multiple studies have shown that at
the end there is no difference in the long-term retention
of knowledge between students who attend didactic
conferences and those who do not. Various modern
educational methods are now adopted such us Problem-
based-learning and web-based learning mainly among
undergraduate students [1]. Assessment of knowledge
which is mainly based on multiple-choice questions or
short essays or clinical cases isn’t sufficient to assess the
competences of the students. Besides, these competences
are in progress and needs to be assessed continuously.
Multiple recent studies have shown the impact of ongoing
assessment on the improvement of the students’ skills
and competences [2, 3]. Repeated practice in retrieving
information from memory seems to greatly enhance future
recall and helps students learn about their strengths and
weaknesses, it also helps teachers improve their teaching
methods [4], providing them additional educational
resources. Postgraduate education in medical oncology
lasts 4 years in our country. The residents are trained by
specialist’'s staff members from the Faculty of Medicine
of Tunis. We aimed to describe an ongoing formative
assessment activity in small groups of post graduate
oncology residents. We reported residents’ performance/
satisfaction and the challenges reported by the evaluators.

METHODS

Medical staff:

Our department is specialized in medical oncology,
affiliated to university of medicine, university Tunis El
Manar. Senior doctors are graded assistant/associate/
professors in medical oncology with experience in medical
pedagogy and teaching. A group of residents, (between 4
and 6) are assigned each year for a training course within
their residency program with a turn-over of 6 months.
Residents in surgical oncology and/radiation oncology
were allowed to be assigned in our department as part of
their ‘optional’ training courses. They were between the
first and the fourth year of their residency. All residents
participated to a periodic test on a monthly basis. They
gave voluntary informed consent before participating to the
study. At the end of each 6-month period, all participants
were given a satisfaction questionnaire to evaluate their
perception of the relevance of this activity.
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Assessment Test:

The test consisted of 20 questions, based the everyday
clinical activity of medical oncology. Different types of
question formats were used: essay-type, Objective
Structured Clinical Evaluation (OSCE), questions and
mini-clinical evaluation exercise (mini-CEX). Questions
were mixed between ones requiring recognition of facts
and others requiring information production. Three senior
doctors participated to the preparation and validation of the
test, in accordance to the learning objectives in residency
curriculum. Questions were routinely updated to the latest
national and international clinical practice guidelines.

Pedagogical scenario:

The tests took place once a month. Residents were asked
to choose the theme and were informed about the exact
date of the test at least a week before. The test duration
was 45 minutes. We asked the residents to take the test
individually. After that, a correction session with feedback
was held immediately (except for 2 tests, where feedback
was delayed by 2 weeks) and animated by at least two
seniors who participated to test preparation. During
the correction session (2-3 hours), each resident read
and discussed his response. Seniors explained several
resident’s interrogations; gave them references for further
reading about the topic. Residents also discussed the
questions with their colleagues. They were also asked
to take notes about the new learned concepts directly on
the distributed test document using a dedicated correction
zone. After the end of the correction session, seniors
collected the copies and gave a score from 0-100%
after identifying correct and false answers and using a
predefined scoring system. The final step was to give back
the copies to residents; the one with the highest score was
named the “Champion of the month” as a reward and for
motivation purpose. After each test, seniors eliminated
from the questions “bank”, all questions with <10% correct-
response rate and corrected the questions reported as
confusing by residents.

Satisfaction assessment:

After the end of each 6-month period, we distributed a
questionnaire to evaluate the resident’s perception about
the test, according to a 5-point Likert scale responses
from strongly disagree (0) to strongly agree (5). We
asked questions about: the impact on the daily practice,
adherence to their expectations, difficulty of the test, quality



of the correction session, scoring system and desire to
continue the activity. The survey was anonymous.

Evaluators were asked to report three major challenges
they faced when dealing with ongoing assessment activity.
Statistical analysis: For each test, the score of each resident
was registered. Median scores of the first and last score
of each resident were calculated. Scores were presented
in percentages, the scores improvements too. Two-tailed
paired sample t-tests were conducted to examine whether
the differences between the first and the last test were
statistically significant, p<0,05 was considered significant.

RESULTS

General characteristics: A total of 25 residents
participated to the test as following specialities: 17 were
attending medical oncology speciality, 2 surgical oncology
speciality and 4 radiation oncology speciality. Sixty-eight
were female. Most of them (20) were at their fourth year of
residency, 1 at the third year, 2 at the second year, one at
the first year. Mean age was 31 years-old. During 3 years,
22 different tests were taken by the different groups of
residents (5-7 in each group). A median number of 5 tests/
student were performed, ranging between 3 and 9. In 8
tests residents chose a dedicated unique theme and in 16
tests they chose general oncology.

Resident’s performance: At the first test we observed
a wide range of scores. Scores at the first test ranged
between 30% and 72% (delta=42%). It reflected different
levels of knowledge at start point. We could not evaluate
the impact of residency year on scores because of the low
number of residents in the first/second year of residency.
Individual scores of each resident improved with time for
most students (23/25) as they repeated the tests. Median
scores of all students improved significantly between the
first and the last test (t = 3.172, p < 0.02). It went up from
51% to 68% (Delta=14%), as shown in figure 2. The gap
between residents decreased from 42% to 21% at the last
test.

In the group of medical oncology residents, median scores
improved by 14% (from 54% to 68%). When we consider
the group of radiation oncology and surgical oncology
residents, the median score improved by 10% (48% to
58%).

Satisfaction questionnaire: 37 satisfaction questionnaires
were collected (13 residents participated twice over 12
months). All the students rated the correction session
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with a 5. The majority reported that the test reached their
expectations (73% rated 4-5), and considered it as having
an impact on their daily practice (77% rated 4-5). They
were also satisfied with the scoring system (76% rated
4-5). However, satisfaction was less with the distribution
into 5 items (53% 4-5). Residents also considered the test
as highly difficult (80% rated 4-5).

Evaluator interview: The 3 evaluators reported the
following majors challenges:

-the ongoing assessment is time/energy consuming,
including it as another routine activity needs team
organization and will power.

-The optimal choice of questions type is challenging.

-The impact of this activity on patient’'s management is
difficult to assess.
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Figure 1: Evolution of the median scores of all residents
form the first to the last test

Impact on daily activity _
Adherence to expectations _
oty
Correction session —

Figure 2: Resident’s perception of the test; from 0 for
totally disagree to 5 totally agree
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DISCUSSION

The authors explored the educational role of ongoing
formative assessment of clinical skills in the context of
oncology residency. The authors found that ongoing
formative assessment is a feasible pedagogical strategy
with some challenges. Ongoing formative assessment,
lead to an increase of the overall knowledge level of
residents and showed a decrease in the gap between
learners with time. Residents valued this activity as
having an impact on their practice and rated highly the
feedback. Those results provide encouraging evidence on
implementing routine testing as an educational tool in post
graduate residents and were also consistent with prior
published research.

The ongoing formative assessment effect is a cognitive
term referring to the finding that taking practice tests on
studied material promotes greater subsequent learning
and retention on a final test compared to more common
study strategies [5]. Cognitive psychology laboratory
studies by Roediger et al. and Karpicke et al. consistently
demonstrated that recalling previously learned information
(retrieval practice) enhances the ability to recall the
information in the future (retrieval effect) [6, 7]. Expanding
retrieval practice promotes short-term retention, but
equally spaced retrieval enhances long-term retention [8].
In the systemic review of Green et al, it was highlighted in
many clinical trials that learners who are asked to recall
information and make an effort in problem solving show
better learning, retention, and transfer than students who
spend the same time repeatedly studying the same material
[9, 10]. More recently, investigators have demonstrated
the retrieval effect in health professions education. It was
reported in several health domains where trainees exposed
to testing (versus studying) demonstrated superior medical
knowledge in undergraduate nurses [11, 12] and better
skills in cardiopulmonary resuscitation practice [13] and in
radiograph interpretation [14], with effects lasting up to 6
months. Karpicke suggested that classroom quizzing may
represent a pedagogical strategy to retrieval practice. In
fact McDaniel study showed that low-stakes quizzing is
an effective way to get to practice active retrieval in the
classroom [15]. Implementation of ongoing assessment in
workplace for post graduate should be competency based
[16] and must also reflect realities of the practice of the
specialty.
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The extent to which workplace assessment tools can
be used to detect and manage underperformance in
postgraduate trainees is unclear [17].

Ideally, “tests” should be repeated, spaced over time,
utilize items that require production of information, and
include feedback with the correct responses. It has been
demonstrated that repeated studying after learning had
no effect on delayed recall, but repeated testing produced
a large positive effect [18]. Lyle and Crawford found in
their study that quizzing enhanced student performance
in class, but they also reported that students liked the
frequent quizzing and viewed it as a valuable learning tool
[19].

The best testing interval is still unknown, it ranged from
few days to few weeks among several studies [9, 20]. In
our exploratory study, the tests were performed in small
groups of residents (maximum 6). Indeed, previous studies
showed that small classes induce a better student’s
achievement, but it does not seem to have an impact on
reducing the gap between students [21, 22]. The magnitude
of testing effect depends on several factors such as test
format, differences among participants, context of the
study (laboratory, classrooms)... More convincing data
would come from comparing practice tests to other non-
testing activity matched for time and content. In our study
tests were repeated monthly, it was the time balance that
we had between a busy clinical activity schedule and
necessary time for a new test preparation.

The best test format is still not clear. Test that required
use of knowledge to solve problems using multiple choice
questions, short answer questions and easy and/or key
features questions were shown to be more effective than
test requiring just recognition of facts [23]. However,
Multiple choice questions are used to assess factual
knowledge not skills which remains the most important
objective of educational tools. On the other hand, mini-
CEX is a well accepted tool that can be used in formative
assessment within a clinical training environment [24].
Lorwald et al. reported that it was feasible in a surgical
postgraduate students [25]. Items that require production
of information (short answer, essay) perform better as well
[26, 27]. In our study students valued this constructive
approach that required them to reflect on their current
understandings of knowledge and practice through active
engagement. This testing effect applies better when
results are without direct consequences for the learner [5].
In our study the only consequence was naming the best



score as “the champion of the month”, which had created
a dynamic and enthusiasm over the test.

They also gave the best rating to the correction session,
which represents feedback. Feedback should include
the correct answer since learners were exposed to true
and false information in the test [28, 29]. Feedback also
enhances the retention of correct but low confidence
responses [30]. Several studies suggest that immediate
feedback may be more effective than delayed feedback
[31, 32]. However, the exact effect of feedback on learning
and retention is rarely investigated. We conclude that
repetitive testing of residents during their residency
program could be a useful learning tool. It is exact effect
and the best test format should be investigated on larger
studies with specific methodology.

One of the challenges reported by the evaluators
concerned active engagement to this activity. Joshi et al.
evaluated the factors that determines active engagement
to formative assessment and reported that engaging
in this activity is complex and quite a challenge to both
students and teachers. Increased acceptability along with
the effective implementation of the assessment structure,
individual perspectives on feedback, a supportive learning
environment and credibility of feedback are all important
in this process [33]

Some limitations of our study should be highlighted.
The sample size is small which weakens to power of
the conclusions, the oncology residency curricula in our
country is limited to a small number of residents each year
which makes it difficult to include more participants. The
lack of a comparator with a non-testing makes it difficult to
relate the results mainly to the testing procedure.
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