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Abstract

Introduction: For many years, one of the current trends has been to give to medical students the tools they
need to benefit from the best possible strategic skills for the learning of medicine. Anatomy is one of the essential
disciplines for the implementation of this change. This process must involve identifying the learning styles used
by the students. The purpose of this work was to describe the learning styles developed by the students of the
Saint-Louis Faculty of Medicine during the anatomy course.

Materials and methods: A descriptive and cross-sectional study was conducted among the first and second
year medical students. An anonymous questionnaire was used to gather the opinion of the students.

Results: All students answered the questionnaire. The sample of 133 students was made of 98 men and 35
women. The learning styles of our students were varied, but they had a preference for intuitive methods.

Conclusion: It is important to adapt the teaching of anatomy to the learning styles of our medical students.
An effort must also be made to help students diversify their learning strategies.

Introduction

Promoting the learning autonomy of our students is a major concern of modern educators, in
medicine as in other disciplines. This fundamental objective motivated more or less revolutionary
pedagogical changes in our medical schools. However, despite the means implemented, the learning
strategies of our learners are not always suitable in relation to the requirements of our programs
[1], especially in anatomy, thus generating anxiety and frustration, both for students and educators.

In medical disciplines such as anatomy, students must transfer their knowledge from basic
sciences to clinical sciences, and then from clinical sciences to practice. In order to do this, it is not
enough to apply a general problem-solving strategy, but one must have abundant, highly organized
and specific knowledge [2-4].

The authors of this work report the learning strategies of first and second year medical students
in the anatomy lesson, to better help them to attain this discipline.

Subjects, Materials and Methods
Type of Study

This is a descriptive study, of a cross-sectional nature, conducted at the end of the annual
anatomy course with students of the Saint-Louis’ Faculty of Medicine.

Sampling

We solicited the participation of the students of two successive level of study of the Faculty of
Medicine of Saint-Louis, respectively enrolled in first and second year. The total population of the
study thus consisted of all the students of these various promotions, enrolled during the academic
year, for a total of 133 students. The identification of individuals to be in the different groups
was made using the lists provided by the pedagogical department of the Faculty. Solicitations to
participate in the survey were made by direct contact in teaching rooms. During these contacts, the
investigator explained the interest of the study and clarified the content of the different items to the
participants.

Material and Methods

Because it applied well to the professional skills targeted by medical studies, we used as a
classification of learning strategies, that of Boulet et al [5]. The different learning strategies on which
the students were questioned concerned cognitive strategies (repetition, elaboration, organization,
compilation, generalization and discrimination), metacognitive strategies (planning, control and
regulation), affective strategies and management strategies. They had 60 minutes time. Students were
interviewed using an anonymous questionnaire containing closed questions. So that our students
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easily answer the questionnaire, for each item, simple questions were
orally proposed to them. For example: is it necessary to systematically
rearrange the pedagogical content of your lessons before memorizing
them? (Organization - Cognitive strategies); do you use specific
techniques to maintain your motivation? (Maintain his motivation
- Affective strategies). Students also had the opportunity to add free
comments to their sheets. The sheets were collected during the same
contact.

Results

All students answered the questionnaire and the abstention rate
was 0. Students were 18 to 23 years old (average age 20.5). The sample
consisted of 98 male and 35 female students.

The results were distributed as follows:

Cognitive strategies

Learning declarative knowledge
Repetition: reformulation of information in the same terms
[yes] 58 [no] 75

Elaboration: reformulation of information in different terms, adding

personal information to those presented
[yes] 64 [no] 69

Organization: prioritization, categorization and transformation of
information

[yes] 75 [no] 58
Learning procedural knowledge

Compilation: decomposition of knowledge relating to a complex
activity into simpler sequences (proceduralisation) then induction of
a more global representation (composition).

[yes] 25 [no] 108
Learning conditional knowledge

Generalization: reconstruction of knowledge so that it applies to

several cases.
[yes] 24 [no] 109

Discrimination: restriction of the repertoire of situations to which

knowledge applies.
[yes] 28 [no] 105

Metacognitive strategies

Planning: scheduling of learning activities
[yes] 17 [no] 116

Control: judgment on ongoing learning activities
[yes] 65 [no] 68

Regulation: (Re) adjustment of its activities in relation to its goals
[yes] 79 [no] 54

Affective strategies
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To maintain his motivation

[yes] 84 [no] 49
To maintain his concentration

[yes] 100 [no] 33
To control his anxiety

[yes] 94 [no] 39
Management strategies
To manage his time effectively

[yes] 34 [no] 99

To manage the material resources (including the study environment)

[yes] 96 [no] 37

To manage the support of people (study groups)

[yes] 104 [no] 29

In the free comments of the students it appears that this study
allows having a more scientific approach of learning strategies. It
improves the learning techniques of anatomy. This is an important
advantage given the volume of teaching and the time allotted.
When students use the simple memorization of anatomy lessons,
limits learning abilities. While improved learning strategies can
allow managing educational information. However, students also
formulated limitations when exploiting these various learning
strategies. For some of them it is difficult to study the anatomy
even using the strategies of which the study speaks. Moreover, these
strategies are interesting, but it is unfortunate to mention them only in
the context of a pedagogical study. The students propose the teaching
of these strategies to be included in the classical program of anatomy.
The density of anatomy lessons forces students to study all the time
and in a repetitive way. The increase in the volume of practical will
improve the learning of anatomy whatever the strategy used.

Discussion

This work was motivated by the general process of institutional
pedagogical reform initiated at the Gaston Berger University of Saint-
Louis and its faculty of medicine, with the intention of improving
the quality of student learning and afterwards to bring contribution
to improving the skills of future graduates by identifying and taking
into account of their learning styles. When we asked students if
they wanted to participate in the survey, the number of enthusiastic
students surprised us. The possibility of remaining anonymous
probably contributed to the sincerity of the answers given by the
students. The questionnaire was given to student volunteers at the
beginning of the second semester, after the January exam session
closing the teaching of anatomy at all academic levels. An explanation
of the meaning of the questionnaire was given, commenting on its
interest and the sincerity required completing it. This questionnaire is
written in French, which facilitated its administration. It is composed
of 15 situations, for which two possible answers are proposed: “yes”
and “no”. Students are invited to choose their answer after a few
minutes of reflection.
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Although students admitted to medicine have an excellent
academic record, we observed that a significant number of them
reported psychological distress to the requirement of success in their
medical studies. Individual interviews highlighted deficient strategies,
bad time management, increased anxiety and demotivation.

Research suggests the importance of curricula teaching learning
strategies. The main benefits of such a program appears to be
mainly the students’ confidence in their learning competence and
motivation to study [6-8]. However, we should change our way
of assessing students, for them to understand the philosophy of
the program. Gruppen et al [9], of the Michigan Medical School,
studied 107 of their third year trainees at the time of the three-
month internship. The authors conclude that their medical students
were new to metacognitive strategies. Therefore, it seems that at the
post-secondary level in general - and even at the university level
in medicine - not all students are able to spontaneously acquire
strategies to promote effective learning. A global educational context
that solicits and promotes the use of effective strategies is therefore
an attractive choice [6]. Under such a system, having a curriculum
that teaches such strategies is a hypothesis that may prove useful.
Knowledge of the tools used can lead students to better understand
their behavior in the study, to adapt to different teaching situations.
A better knowledge of his metacognitive strategies could help the
student in the management of his stress [6,10]. Knowledge of certain
gaps in the learning may also help the teacher to improve his teaching.

A review of the literature allows us to identify seven conditions
for the success of these programs: (1) to convince students of the
relevance, for themselves, that they develop their learning strategies
[11]; (2) show how to apply these strategies, offering repeated
opportunities for feedback-driven practice [11]; (3) teach not a
single tactic, but rather a repertoire of strategies in which the student
can draw not only cognitive strategies but also metacognitive [12],
affective [13] and management strategies [5]; (4) to develop also the
knowledge of the conditions in which this or that strategy applies more
specifically [5,11,14]; (5) teach learning strategies in the student’s
own disciplinary context [12]; (6) ensure that such a program is fully
supported by the faculty [13]; and (7) verify the conformity of the
evaluation system with the philosophy of the program [13].

The methodological limitations of our work are those of the
original study, namely that the questions concerning all the tools
are closed-ended and that the sample of students is small. Other
limitations of our study must also be mentioned. Indeed, the objective
of the survey was not well understood by some students and some
terms were not well understood, despite the administration of the
questionnaire by an investigator to clarify the purpose as well as some
items. However, the most important discussion about our work is of
a different nature. Finally, it concerns the importance of addressing
students’ learning styles.

In summary, a supportive learning environment is necessary to
encourage the acquisition of independently developed knowledge,
but it is insufficient on its own in the absence of adequate teacher
guidance. The faculty must determine the modalities for the
application of this support explicitly. Teachers are partly responsible
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for the lack of autonomy of our students, mainly because they
consider that the acquisition of this quality is implicit and that, for
this reason, they pay no attention resulting in the establishment of
structured support.

Conclusion

All in all, the results of our study show that Saint-Louis
medical school students mostly use an intuitive learning style; they
use intuition to capture concepts and tend to apply them to new
experiences to solve problems. The need to systematically take
into account the learning styles of students within the framework
of specific pedagogical devices is currently the subject of critical
discussions.

References

1. Harvey BJ, Rothman Al, Frecker RC. Effect of an undergraduate medical
curriculum on students’ self-directed learning. Acad Med. 2003; 78: 1259-
1265.

2. Elstein AS, Shulman LS, Sprafka SA. Medical problem solving an analysis of
clinical reasoning. 1978.

3. Elstein AS, Schwarz A. Clinical problem solving and diagnostic decision-
making: selective review of the cognitive literature. BMJ. 2002; 324: 729-732.

4. Schwartz A, Elstein AS. Clinical problem solving and diagnostic decision-
making: a selective review of the cognitive research literature. The Evidence
Base of Clinical Diagnosis: Theory and methods of diagnostic research. 2™
edn. 2009; 26: 237-255.

5. Boulet A, Savoie-Zajc L, Chevrier J. Les stratégiesd’apprentissage a
I'université. Sainte-Foy (QC): Presses de I'Université du Quebec. 1996.

6. Coté DJ, Bellavance C, Chamberland M, Gaillon A. Un programme pour
aider les étudiants en médecine a developer leurs strategies d’apprentissage.
Pédagogie médicale. 2004; 5: 95-102.

7. Vanmuylder N, Salvia P, De Broeu F, Rooze M, Louryan S. Stratégies
d’'apprentissage des étudiants de premier cycle des étudesmédicales, de
graduat en biologiemédicale et d’élévesinfirmiers: uneétudeconduite au Pole
Universitaire Européen Bruxelles-Wallonie. Pédagogiemédicale. 2006; 7:
7-19.

8. El Ghardallou M, Ajmi T, Bougmiza |, Zedini C, Mellouli M, Mtiraoui A. Les
styles d’apprentissage des étudiants de la faculté de médecine de Sousse
(Tunisie). Pédagogie Médicale. 2013; 14: 203-215.

9. Gruppen LD, White C, Fitzgerald JT, Grum CM, Woolliscroft JO. Medical
Students’ Self-assessments and Their Allocations of Learning Time.
Academic Medicine. 2000; 75: 374-379.

10. Pressley M, Levin JR, Ghatala ES. Memory strategy monitoring in adults and
children. Journal of Verbal Learning and Verbal Behavior. 1984; 23: 270-288.

11. Weinstein CE, Goetz ET, Alexander PA. Learning and study strategies:
Issues in assessment, instruction, and evaluation. CA: Academic Press.
1988.

12. Simpson ML, Nist SL. An update on strategic learning: It's more than textbook
reading strategies. Journal of Adolescent & Adult Literacy. 2000; 43: 528-541.

13. Hattie J, Biggs J, Purdie N. Effects of learning skills interventions on student
learning: A meta-analysis. Review of educational research. 1996; 66: 99-136.

14. Caverly DC, Orlando VP, Textbook study strategies. Flippo RF and Caverly
DC, editors. In: Teaching reading & study strategies at the college level.
Newark: International Reading Association. 1991: 85-165.

Cragess


https://www.ncbi.nlm.nih.gov/pubmed/14660430
https://www.ncbi.nlm.nih.gov/pubmed/14660430
https://www.ncbi.nlm.nih.gov/pubmed/14660430
https://www.journals.uchicago.edu/doi/abs/10.1086/227074
https://www.journals.uchicago.edu/doi/abs/10.1086/227074
https://www.bmj.com/content/324/7339/729
https://www.bmj.com/content/324/7339/729
https://uic.pure.elsevier.com/en/publications/clinical-problem-solving-and-diagnostic-decision-making-a-selecti
https://uic.pure.elsevier.com/en/publications/clinical-problem-solving-and-diagnostic-decision-making-a-selecti
https://uic.pure.elsevier.com/en/publications/clinical-problem-solving-and-diagnostic-decision-making-a-selecti
https://uic.pure.elsevier.com/en/publications/clinical-problem-solving-and-diagnostic-decision-making-a-selecti
http://www.puq.ca/catalogue/livres/les-strategies-apprentissage-universite-1125.html
http://www.puq.ca/catalogue/livres/les-strategies-apprentissage-universite-1125.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2004/02/pmed20045p95/pmed20045p95.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2004/02/pmed20045p95/pmed20045p95.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2004/02/pmed20045p95/pmed20045p95.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2013/04/pmed120065/pmed120065.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2013/04/pmed120065/pmed120065.html
https://www.pedagogie-medicale.org/articles/pmed/abs/2013/04/pmed120065/pmed120065.html
https://journals.lww.com/academicmedicine/Fulltext/2000/04000/Medical_Students__Self_assessments_and_Their.18.aspx
https://journals.lww.com/academicmedicine/Fulltext/2000/04000/Medical_Students__Self_assessments_and_Their.18.aspx
https://journals.lww.com/academicmedicine/Fulltext/2000/04000/Medical_Students__Self_assessments_and_Their.18.aspx
https://www.sciencedirect.com/science/article/pii/S0022537184901816
https://www.sciencedirect.com/science/article/pii/S0022537184901816
http://psycnet.apa.org/record/1988-97760-000
http://psycnet.apa.org/record/1988-97760-000
http://psycnet.apa.org/record/1988-97760-000
https://www.jstor.org/stable/pdf/40016831.pdf?seq=1#page_scan_tab_contents
https://www.jstor.org/stable/pdf/40016831.pdf?seq=1#page_scan_tab_contents
http://journals.sagepub.com/doi/10.3102/00346543066002099
http://journals.sagepub.com/doi/10.3102/00346543066002099
http://www.academia.edu/20522195/Teaching_Reading_and_Study_Strategies_at_the_College_Level
http://www.academia.edu/20522195/Teaching_Reading_and_Study_Strategies_at_the_College_Level
http://www.academia.edu/20522195/Teaching_Reading_and_Study_Strategies_at_the_College_Level

	Title
	Abstract
	Introduction
	Subjects, Materials and Methods
	Type of Study
	Sampling
	Material and Methods

	Results
	Cognitive strategies
	Metacognitive strategies
	Affective strategies
	Management strategies

	Discussion
	Conclusion
	References

