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1. The « Resource » approach

Different existing research domains concerned:

* Domainl. Educational technologies and their use
by teachers in class (Guin et al. 2005, Ruthven
2009);

* Domain 2. Curriculum materials (in particular
textbooks), their features, design and use by
teachers (e.g. Remillard 2005);

* Domain 3. Teachers’ professional development
and teachers’ collective work (Adler 2000)



1.The « Resource » approach

An ongoing re-conceptualization, the emergence of
a new research field.

Definition of resource by Adler (2000):

“It is possible to think about resource as the verb
re-source, to source again or differently”

(Context: teacher education in post-apartheid
South Africa. Lack of material; many different
languages...)

A focus on resources-in-use
Material, socio-cultural, human resources



1. The « Resource » approach

Recent evolutions of these domains (context and perspectives):
Educational technologies and digital curriculum resources

“it is the attention to sequencing—of grade-, or age-level
learning topics, or of content associated with a particular course
of study (e.g., algebra)—so as to cover (all or part of) a
curriculum specification, which differentiates Digital Curriculum
Resources from other types of digital instructional tools or
educational software programs” (Pepin et al. 2017)

Curriculum ergonomics

Interactions between curriculum design and curriculum use
(Choppin et al. 2018)



2. The documentational approach, theory

Origins

Activity theory (Vygotsky, 1978): a subject is engaged in a goal-
directed activity, resources mediate this activity.

Instrumental genesis (Rabardel, 1995; Guin et al. 2005)

Principles and elementary concepts of the documentational
approach to didactics (DAD)

Teachers interact with resources to design their own teaching.

Searching for resources, selecting them, modifying, using them
in class: teachers’ documentation work (Gueudet & Trouche
2009)

Along their interactions with resources, the teachers develop
documents: associating resources and a scheme of use of these
resources (Vergnaud 1998): stable organisation of the activity.



2. DAD, theory
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The development of a document is a documentational genesis,
associating two processes:

- Instrumentation, the features of the resources shape the
schemes developed

- Instrumentalization, the already existing schemes intervene
in the appropriation of the resources by the teacher.



2. DAD, theory

From a set of resources
(mother resources,
Hammoud 2012), a teacher
develops a document.

This document is composed
by selected, modified
resources, and a scheme of
use of these resources.

The « resource » part of the
document (daughter
resources) can contribute to
the developement of a new
document (for example the
following year), can be
shared with colleagues etc.
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2. DAD: the reflexive investigation method

Following teachers’ documentation work, principles:

Long-term: several years, if possible
An active participation of the teacher his/herself

Different kinds of data collected: interviews, observation of
preparation work, observation of lessons in class, collection of
the resources used and produced

For the identification of schemes:

|dentify regularities in the teachers’ activity for a given aim

ldentify convictions of the teachers (expressed in the
interviews)

Confronting the declarations of the teacher and his/her actual
practice in class and resources produced.



2. Example 1, mathematics at Preschool

Project MARENE (2012-2016, — —
Resources for mathematics at N A X 4
Preschool)

Cars and garages, a software
for learning quantity and
number at Preschool (medium

class, 4-5 years old)
(Apprentice mode)

Voibures et Gardges




Ca I's an d ga ra ges) expe rt Voii;ufes }'\ei; Gardages

The garages disappear, the
student must place the
correct number of cars in
the grey band.

Cars and garages material,
Matchboxes

Voibures et Gardges




2. Example 1, mathematics at Preschool

(Besnier, 2016)

Mia, an experienced Preschool
teacher (10 years), followed
during three years. Change of
school for year 3.

Year 1, five sessions with 6
students.

S1: Initial diagnostic, computer
(mouse) and numbers

S2: Discovery of the software
S3, S5: Practice by pairs
S5: Synthesis




Focus on session 5, year 1
Resources: The black board, and magnetized -
stickers reproducing elements of the '
software; the discussions, strategies with the
software presented by the students

Aim: design and set up a synthesis

Scheme of use of the resources: the students
are gathered in front of the board with the
teacher. A student shows his procedure, the
others discuss, Mia manages the debate.

Mia’s usual scheme for syntheses,
instrumentalization process. Appropriation of
the software: no use of the material; design
of a new material (stickers).

For Mia in mathematics, importance of
verbalisation , importance of confronting
strategies. The synthesis comes at the end, in
the last session.




Year 2

Year 2, 6 sessions with groups
of 6/7 students

S1: Initial diagnostic, computer
(mouse) and numbers

S2: Discovery of the situation
with the material

S3: Discovery of the software

S4 : Practice with the software
and the material

S5: Synthesis

S6 : Practice with the software
and the material




Focus on session 5, year 2

Resources: Same as year 1 +
observation of the students in year 1
+ a grey band reproducing the grey
zone of the software

Aim: design and set up a synthesis

Scheme of use of the resources:
Same as year 1+ each student goes to
the board, the number of garages is
changed each time.

Mia observed in year 1 that some
students think it is always the same
number: instrumentation process

A new practice session after the
synthesis.




Example 2: Chemistry, grade 10 R@\/EA

Ressources vivantes pour
Le[ WTWL[l)el]jE

(Jameau, 2017, REVEA project)

Lara, teaching physics and chemistry at upper secondary
school for 5 years, followed during two years.

Designing and implementing a practical work in chemistry
about Copper at grade 10. Data collected each year:

General interview on resources

Video of preparation

Practical work sessions videotaped

Interview after the lesson

Collection of the resources used and produced

Focus on year 2.



A practical work about Copper, grade 10

Puzzle:

A magician makes a coin disappear, and then is able to make reappear
the copper forming it. Can you discover his secret?

Resources used (1): The Magic Copper

(LE CUIVRE MAGIQUE)

- A lesson plan found on the
Internet, following an advice " Tittanniste it « doparait »una iece de 1 parny
et « reapparaitre » le cuivre dont elle est constituee.
from a colleague
w3
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- The lesson plan from the
previous year

. . ' A I'aide de la banque de données, L
- Yearly «progression » written montrez qu’il n’y a rien de « magique »
. : : dans ce tour et réalisez la suite de
with the colleagues teaching in | manipulations nécessaires. 57,

grade 10

£



A practical work about Copper, grade 10

Because of difficulties of the
students observed the year before:

- modification of the question
(Year 1 “he makes the coin
reappear’), to avoid suggesting
that the coin will reappear

- Information added.

Availability of the products checked
with the technician at the science
laboratory of the school.

Written report as homework.




A practical work about Copper, grade 10

Resources used (2):

- Laboratory
technician

- Remarks of the
students of
previous year

Laboratory material

= T i
Objectifs: | *

A

|

Las Vegas, le [:élébré illusioﬁiste Timothy

SAVOIT weseesraasasssessssssansassatessssssasthissnnsessssssssssssssssssasasnutniseastssssnes

-

.  Mettre en ceuvre un protocole expérimental pour répondre a un

' probléme

. Rédiger un compte rendu

Beet fait "disparaitre" une piéce de un penny

| et fait "réapparaitre" le cuivre dont elle est

|formée. On vous propose de découvrir son
secret.,

| Au début de son tour, Timothy plonge la
|pidce dans une solution d'acide nitrique.

Cette opération est délicate car il se forme un

|

gaz roux, le dioxyde d'azote qui est toxique.
| Cette opération sera donc réalisée par le
| professeur sous la hotte.

Vous disposez de la so
au préalable. Attention, cette solution est

toujours acide.

Comment allez vous faire
réapparaitre le cuivre issu de la
piece ?

- Montrez qu'il n'y a rien de « magique
»dans ce tour : Elaborez votre
protocole et faites-le verifier.

lution obtenue réalisée

|

. Réalisez les manipulations nécessaires |

aprés accord du professeur,

. Rédiger un compte rendu comportant : |

> le schéma des expériences réalisé
o |es résultats obtenus
une conclusion

es !

. Vwilanipru‘ler en respectant les régleﬁsrde séqurité

'Banque de donnAé;.sr

On note Cu I'atome de cuivre et Cu®* I'ion’

cuivre (II) (voir chapitre 4)

Le métal cuivre est un solide rouge-
orangé constitué d'atomes de cuivre.
L'oxyde de cuivre (II) réagit avec une

solution d'acide chlorhydrique pour former |

une solution bleue contenant des ions
cuivre (II).

Les ions culvre (I1) réagissent cn solution |

agueuse avec le metal fer pour donner du
métal cuivre.(*)

L'un des produits de la réaction entre le
cuivre et I'acide nitrique est le monoxyde

d‘azote qui est un gaz incolore mais celui- |

ci se transforme immédiatement, sous
I'action de |‘air, en dioxyde d’azote, gaz
roux trés toxique.

Les ions cuivre (II) sont de couleur bleue
en solution aqueuse.

par chauffage, I'hydroxyde de cuivre (11)
donne de l'oxyde de cuivre (II) qui est un
salide noir,

Les ions cuivre (11) réagissent avec les
ions hydroxyde contenus dans la soude

pour donner un précipité bleu d'hydroxyde |

de cuivre (I1).

|Remargue :
(*) En milieu fortement acide, le fer est attaqué

(.

L

par l'acide et ne reagit pas avec les ions cuivre



Example 2: Chemistry, grade 10

Lara developed a document from these resources, for the aim:
« Designing and setting up a practical work about Copper for
grade 10 »

Intervention of an existing scheme of use: a practical work is
organized following inquiry-based learning principles

- Starting with a puzzle to stimulate students’ interest

- The students have to read the information provided, and plan
an experiment

This existing scheme influenced the choice of the mother
resource, and the design: Instrumentalization



Example 2: Chemistry, grade 10

« Designing and setting up a practical work about Copper for
grade 10 »

Development of new elements of scheme, in particular after the

observation of students (instrumentation)

- The sheet presenting the practical work must be on a single
page

- The formulation of the question should not suggest that the
coin will reappear

- The report can be written as homework to save time, and
follow the common progression



3. Teachers’ resource system

* Along his/her work, a teacher develops a structured
resource system.

* This system is structured according to « classes of
situations » : situations with a similar aim of the activity

e Some resources intervene in several classes of
situations: pivotal resources

A study of the resource system, what for?

 The appropriation of a new resource by the teacher
means its integration in the teacher’s resource system.

* Observing the evolutions of the resource system
permits to understand essential aspects of teachers’
professional development.



3. Teachers’ resource system, a specific method
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completed during the 4
follow-up.

Can also be proposed
by the researcher, and
modified by the
teacher.




3. The example of Mia’s resource system

* A general resource

system for her Design and . DeSigt” and t
teaching for mojmerta | | Impemert momer
medium class at learning progression oractice ’
|

Preschool

e A subsystem, for _ _ Design and
the teaching of Communicate with implement moments
mathematics for the colleagues and of mobilization of

the families

medium class (in knowledge

red, classes of

situations specific
for mathematics) Professionnal

development Follow the students
(Besnier, 2016)




3. Mia’s resource system:
pivotal resources, evolutions

- Games for the learning of numbers.
Commercial games, and games designed in
class with the students. The families can
borrow the games during the week-end
(pivotal resource)

- Integration of new situations, for the teaching
of number, for supporting the transition
between small section and medium section

- Integration of the textbook ACCESS (Year 3).
The textbook replaces « programming tables »,
after a discussion with a colleague and the
decision to choose a common « progression ».



3. Mia’s resource system:
pivotal resources, evolutions

Year 3, IWB in the
classroom

Use of counting
nursery rhymes,
illustrated on the
WB

Design of « IWB
booklets » for the
students and their
families (pivotal
resource)

=




4. Teachers’ collective documentation work

* Groups of teachers have a common
documentation work

 Communities of practice (CoPs, Wenger 1998)
of teachers have a shared repertoire — a shared
resource system.

 The schemes of use are not completely shared,
even in CoPs.



4. Example of the Sesamath association in France

An association of Mathematics secondary school teachers, designing free

III
L]

teaching resources : “Mathematics for al

> Accueil

Sesamath

Les Mathématiques pour tous'

» Les fondements
Statuts
Charte
Profession de foi

4 Quelle est la philosophie de Sésamath ?
?1 Sésamath défend un certain nombre de valeurs...
N

000000000000
e

» Au fil du temps
Membres actuels

Pour la classe

Pour les éléves

Pour les professeurs

Labomep

V2

géSBPRDF

» Sésamath et vous
Connec! teurs ENT / GAR
Mieux nous connaitre
Nous aider
Nous contacter
Nos partenaires

anuels

» Actualités (blog) i
» Parution du n® 67 de
WathémaTICE &

» MathémaTICE a franchi le
cap des quatre millions de
connexions &

» Parution du n® 66 de
MathémaTICE &

» Quatriéme parcours d'été
2019 dans MathémaTICE &
» Troisiéme parcours d'été
2019 dans MathémaTICE &

AM/( cottége

MuTuaMaTh
TICE]

Outils & Logiciels

Mathgrapit SAC2hs

"mﬁumanigcna

XS | [cmathood)

Online exercises,

e-textbooks and
textbooks on paper,

A website for
teachers (Sesaprof)

A complete virtual
learning environment
(LaboMEP)



4. Example of the Sesamath association in France

The Sesamath resources are very popular :
1.3 million visits on the websites each month

900 000 (over 5 millions) students inscribed on LaboMEP, 14000
(over 58 000) teachers inscribed on Sesaprof

Vous étes connecté en tant que professeur - Cliquez

[Sommaire!” ERC i W2 3|14 D1 (0261 G2 (6364 (68 i [M2|

Activités de déecouverte

=S : Somme des angles d'un triangle (découverte)

[EM Tace deus triangles quelconques de fomes diffénentes et mesure leurs angles & Faide
d'un rapportewr.

A Tace un tiangle paniculier (ocele, rectanghe ou Gquilatérall puis mesure ses angles &
I'aide d'un rapporbeur

JEM Frur chanue trisngie tracé, addibianne les mesures des tois angles.
Cue remargques-tu T

[EM Essaie de tracer un triangle dont la somme des angles et égale & 220°
G remargues-tu

=TT : Somme des angles d'un triangle {(démonstration)

M #vec TracanPoche, place tois paints &, B et C Funn

En utilisant ke boutan g, construs e trargle ABC

i A l'aide du boutan ¥ place les ponts | et |, millews ¢y
resORCtrs do [AC] et [A3], —

! En utilsant le bouton | . construs ke poimt C.
symétriqua de © par rappcrt & | et anfin le paint &,
symésriqua ca E par rappert 4 1.

EH Dans la fendsre Aralyse, recopie

[ 1
el Appuie sur la touche F3. Quelle est la
grvés 7
A.B°C" lignes répanse 7 Mous allons sémantrer cotte
pOnse.

EB En uiilisant une progriété sur la symétrie centrale, démantre que 18s droites 1AB') et 4C")
\ sant paralkles 3 | draite (BC) Déduis-en gue les paints C, A et B sont alignes. Trace aloes 1a
v drnite (BC)
EN On w2 maintenant s'intéresser aux angles. Dans Ia fenétre Analyse, recapie :

| Aradvas 1

anpIc{ABC)= - Appuie sur la touche F9 puis déplace les

- inis 1 remangues-ts 7

anpiBAS = peoints A, B e C. Que remaraues-tu
Nouws alions démentrer ce que TracenPoche alfime.

EH En utilizant la spmélsie de centre | d tre que ABC = BAC puis &0 utilisant &

symésrie de centre |, démortre que ACE = CAB" .
A Dédus-an que BAC + AAC + ATA = 1607

Application : Marco, Célla @t Rormaln ont tracé chacun un triangle e ant mesurd leurs
argles. Sans utlliser de rapportew, indique si certains se sont trompés @

/A
.."'f célia \\
F .

pour passer en mode éléve (qui ne comprend pas de corrections)

Activités de découverte

(YUKl : Hasardons-nous a construire un triangle

Compléments

Cliquer sur I'icGne comespondante pour acoéder aux
compléments indiqués ci-dessous.

| trace

C Correction

[ Acti

LEcP, déplacer le point C ou C'. Lorsque le triangle est forme,

la =omme des trois angles apparait.

imistrie

450 000
textbooks edited



4. Example of the Sesamath association in France

Investigating the design of the grade 10 e-textbook (Gueudet, Pepin, Sabra
& Trouche 2016).

Distant collaboration of a group of 14 teachers, between 2009 and 2013.

Using: the official curriculum; the usual courses of the different members,
a distant platform.

The resources used and produced were collected, the distant discussions
were followed.

* Initial intention: choose a list of keywords (called “atoms”),
corresponding to elementary skills (for example: “Represent graphically
the square function” ). Characterise with these keywords pieces of course;
interactive exercises, problems etc.

* For the teachers using the e-textbook, this should permit to build many
different coherent paths — the pieces of course, and the exercises, are seen
as bricks that the teacher will arrange to build his/her course.



4. Example of the Sesamath association in France

Bernard: | think that the course belongs to a precise chapter with
three different sections. On the other hand, for the exercises we
have to mix up everything.

Michael: But we need to choose exercises according to the
progression. We can perhaps try to make something clear and
simple for the teacher, concerning the course, the introductory
activities and the basic exercises.

Sandy: We need to have a kernel in each chapter, with the
techniques of this precise chapter. In this kernel, we can not mix up
things.

Finally: choice of a kernel in each chapter, with the
introductory activities, the course, the basic exercises,
corresponding to the same techniques. The more
complex exercises can correspond to different keywords,
they can be associated to different chapters.



4. Example of the Sesamath association in France

A documentational genesis in the community of authors

Aim: design the organisation of a given chapter in a e-textbook

Resources used: the authors’ own courses, the official
curriculum, a list of « atoms »

A conviction expressed by Sandy: « the coherence is given by
the techniques », then shared by the community.

Resources designed: « kernels », with introductory activities,
the course, basic exercises, around a given technique.



5. Conclusions and future directions

Using DAD for different subjects, in different countries

DAD has been used so far in mathematics, physics, chemistry,
biology, English education; and in many countries.

The comparative studies evidence specific features for each
domain and/or country, in terms of resources used but also in
terms of schemes of use (shared convictions).

Using DAD to design and analyse profesionnal development
programs

Professional development programs with different aims (e.g.
using digital resources to support the development of
students’ autonomy), proposing collective documentational
work.



5. Conclusions and future directions

Investigating language issues to deepen our understanding of
the concepts

Investigating the structure of teachers’ documents systems,
following long-term evolutions (20 years...)

Following different modes of teachers’ collective work with
resources

Investigating the use of resources by students, and the links
between teachers’ resources and students’ resources



Thank you!
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