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A good opportunity

our english language
IS very bad !
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The 3D anatomy project at Lyon 1

first vidéos 3D (sports sciences, 430 students)
30 % of the syllabus in 3D

75 % of the syllabus in 3D
Health Science and Sports Science, 580 students

2011 (end): 90 % of the syllabus in 3D

2012 (dec.): 100 % of the syllabus in 3D

2012 sept) : new project: videos for medicine students
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A pedagogical process

Evaluation

Research in ,
of teaching

didactics

Tests for
students

LMS Spiral

nnnnnn ing management system




A 3D team

A research lab (pedagogy of science). the CRIS
C. Collet, N. Hoyek
A. Guillot, P. Thiriet

Instructors and a coordinator : P. Thiriet, instructor in anatomy

An office: ICAP

Technical team: C. Batier, technical director
C. Chenavas, director multimédia, secteur Santé
N. Van Reeth, director multimédia, secteur Sciences
C. Yahiaoui, director for communication

Graphical designers: O. Rastello (Anatomy)
A. Poulot
F. Urien
A. Rousseau (Unity)

Evaluator : E. Sylvestre
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3 Initial hypotheses/needs

- organize structure of space
- create mental pictures

- develop mental rotations

=> a pedagogical use of 3D (/ﬁ




Reusing 3D objects

- Initial use: videos (QuickTime)
- Screenshots from videos
- written course
- quizes and final exam
- Integration of videos in podcasts

- further use: real time 3D
- PDF 3D
- Unity (2011)
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Open source site

62 498 actions (09.01.10 — this morning)
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Organisation of the lecture

On line:
- all resources (videos, PDF, class notes)
- multiple choice questions on LMS

Before the lecture
- Read relevant chapter with picture on LMS

== edited as text book (De Boeck)

During the lecture

- videos 3D
- PDF 3D
- students can print relevant chapter

At home : every student has skeleton model
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A lecture (physiotherapy students)
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Recitation (or at home)




Demonstrations

initial use: videos (QuickTime)




Teaching in 3D
with Quicktime == sudio-recording image by image

more coherent between sections

A mm) screenshot from videos with

1 descend vericalement des 5=, §*“ &t 7*= canilages costau jusqu'au publs. Ses Sbres sont donc Copy—p aSte
verncales. I recoue |'sponévrose du mansverse

Il présente plusiers intersections aponévroqes bien visibles sous b pesu chez les supets mmsclés
En avamt. il est exoure par les apondvToses des obliques qui se dadoublent. constnunt aind une gaine

En'bas, i se termine sur Iépine dn pubis. Ses Sbres tendineuses se tissent avec celles dn mansverse et les
ligamenss e la symphiyse publenne.

L'obligue mterne '

Loblicrue irterme est sinsé entre le mansverse et I'obliqus eveme

Ancumcs dimcemion s oblgm




Demonstrations
Further use

podcasts

real time 3D

Q 1}

Software (in test) : Unity y
>
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3D and real time 3D now a priority for :

- the University Lyon 1
- our main sponsor ( UNF3S )

3D projects : Grants

2005 - 2011: $ 550000
Previsions: 2011-2013 : $ 450 000

( 2011 :$ 2 millions possible : “ Grand Emprunt
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Research in
anatomy pedagogy




Hypothesis and application

1. Determine the necessary skills to learn anatomy

Guillot et al. 2007 - AHSE 8 10 12 14

Mental Rotation Test scores

2. Organise the contents to promote learning

16 A
15 A1
14 A
13 A
12 A
11 A
10 A1

Scoreau MRT

Pré-test Post-test

RM —#—Anat —&—Ctrl




Hypothesis and application

3. Assess the efficacy of new teaching technologies

Arthrologie du genou o LE GENOU

Phalanges =

Gros orteil
(Hallux)

Métatarsiens

Om—=1u —AZ>r<>

TALUS ___ \
(astragale) -
CALCANEUS \
(calcaneum)

—— - - En v
Hoyek et al., -en: pr:




GUILLOT et al. Relationship Between Spatial Abilities, Mental
Rotation and Functional Anatomy Learning.

Adv Health Sci Educ Theory Pract. 2007 Nov;12(4):491-507.

Good visual-spatial skills = success in anatomy

HOYEK et al. Enhancement of Mental Rotation Abilities and

Its Effect on Anatomy Learning. |
Teaching and Learning in Medicine. 2009 JuI;21(3)%O'

4
»

Training students to do mental rotations
can improve results in anatomy
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Teaching evaluation




Context

e 3 years of survey
— 536 students (Ssport Sciences, Heatlh Sciences)

—2010-2011 : in progress

— Survey during the first and the last class\ﬁj
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Teaching materials




3D vidéos

92% Better spatial orientation

Better understanding of what
the instructor describes

92%




Advantages
and disadvantages
of 3D




The advantages of 3D

- meets the expectations of the students and motivates them
- enhances verbal explanations through visual scenarios

- demystifies science subjects known to be challenging

- assist in developing spatial orientation skills

- enables :

. progressive mental construction of objects

. scenarios based on habitual difficulties of the Iea’fh\_e\t

. seeing the unseen
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The disadvantages of 3D

- videos may not be directly applicable by other teachers
- technology evolves rapidly: which one will be chosen tomorrow ?

- how to transform a fleeting understanding ?
. False illusion of understanding ? Less work ?

- a different role and posture of the instructor
. the pre-eminence of the video

- class scenario is tied to videos
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What Is essential ?

-a graphic designer able to see the perspective of the student
and of the instructor

- good instructor-graphic designer relationship

- how to simplify ? How far can you abstract ?
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Thank you for your attention
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La recherche




» Plusieurs tests pour évaluer ces capacités:
* Le VMRT (Vandenberg et Kuse, 1978)
» Le GEFT (Witkin, 1950; Oltman et al., 1971)

Group Embedded Figures Test Mental Rotation Test




Etude 1

Guillot et al. Advances in Health Sciences Education (2007) 12, 491-507
Objectif
Comparaison scores capacites visuo-spatiales et scores anatomie

Résultats
Corrélation positives entre les scores
Bonnes capacités visuo-spatiales = réussite en anatomie

Discussion

» Capacités visuo-spatiales favorisent I'acquisition des
connaissances anatomiques

» Intégrer une éducation au repérage spatial et a la
rotation mentale. P
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Hoyek et al. Teaching and Learning in Medicine (2009), 21 (3), 201-206

Objectif:

Effet de I'entrainement a la RM sur le score en anatomie et le

score au VMRT
Résultats:

16 -
15 1
14 1

Entrainement RM = bon score VMRT Fiij

511-
10 -
g-

Transfert entrainement RM 2 VMRT

*
A
*ok

Pre-test Post-test

MR Tr Gr —— Anat Ctrl Gr —&— Ctrl Gr

MR Tr Gr

Entrainement RM = bon score Anat

80 -

Transfert entrainement RM 2 Anat  «-

Bl Anatctr Gr

NS p=0.07

..yo'a astions Anat RM-
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Exercices d’entrainement a la RM:

Dessinez cette forme apres
I'avoir tourné de 180° a droite

Dessinez ce mug apres l'avoir
tourné de 180° a gauche
selon 'axe Y

Exemple des questions d’anatomie nécessitant une RM.:
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¢ bottom schemas on the right of the figure are respectfull

1) Anterior and lateral vi
s of the foot

2) Posterior and lateral views

3) Posterior and medial views of t

4) Anterior and medial views of the foot




__ Etude 3

»Etudier I'effet de I'utilisation de la 3D durant un seul TD
»Comparer le résultat de 3 groupes béenéficiant de supports visuels differents
(Video 3D Vs PDF 3D Vs Croquis 2D)

*Méme support ecrit

*Méme évaluation

=Support visuel différent

Résultats:

» Les 3 groupes sont homogénes au départ (résultats Pré-test)

» Une tendance statistique en faveur des groupes PDF et vidéo! |
Discussion et limitations
» 1 TD seulement!

» Fatigue, mangue de concentration, contraintes du ler TD

» Manque d’investissement
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Future work

- 3D vs 2D
- Evaluate impact of podcasts
- Evaluate impact of 3D glasses

- Conduct study with disabled students (problems Qf
disorientation) j
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UNITY
Intégration of MRI data

Other disciplines : physiology (circulation, respiration, muscular contraction,
etc), geology, physics, chemistry, geography ...
Odontology and crane
Dévelopment of the site Anatomy 3D
Video : sickle cell

20 PODCASTS
LLUNETTES -
Occulomotricité: pleine page ; pour fermer, monter le pointeur en ht de I'e
puis appuyer sur le sigle deux carrés

Une partie du processus moléculaire impliqgué dans la réplication du vir
I'hépatite C
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