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Characteristics

This entry encompasses two interrelated though

distinct approaches to mathematics education:

the anthropological theory of the didactic (ATD

for short) and the joint action theory in didactics

(JATD). Historically, the germs of ATD are to be

found in the theory of didactic transposition

(Chevallard 1991), whose scope was at first lim-

ited to the genesis and the ensuing peculiarities of

the (mathematical) “contents” studied at school;

from this perspective, ATD should be regarded as

the result of a definite effort to go further by

providing a unitary theory of didactic phenomena

as defined in what follows. As for JATD, it has

emerged from the theory of didactic situations

(Brousseau 1997) and the anthropological theory

of the didactic by focusing on the very nature

of the communicational epistemic process

within didactic transactions. ATD and JATD

share a common conception of knowledge as

a practice and a discourse on practice together –

i.e., as a praxeology – along with a pragmatist

epistemology which gives a prominent place to

praxis. Their well-thought-out anthropological

stance leads the researcher to study didactic

facts wherever they are located in social

practices. Although these theorizations are by

necessity expounded tersely, we hope their

forthright presentation will allow the reader to

catch the gist of them.

The Anthropological Theory of the Didactic

The (seemingly) heavy theoretical load of the

presentation that follows should not be

misinterpreted. On the one hand, every and all

notions delineated hereinafter do refer to con-

crete didactic practice (from which they gradu-

ally emerged) and have led, in our view, to some

major scientific breakthroughs (Bosch et al.

2011; Bronner et al. 2010; Chevallard 1990,

2006, 2007, to appear; Chevallard and Ladage

2008; Ruiz-Higueras et al. 2007). On the other

hand, we strongly believe that, according to

a well-known remark by Lewin (1952), p. 169,

“there is nothing more practical than a good

theory,” which is exactly what we aim at

providing the interested reader with (Chevallard

1980, 1991, 1992).

Didactic Systems

Didactics can be defined as the (historically

incipient) science of knowledge diffusion and

acquisition in society. The founding problem of

didactics has long been reduced to two charac-

ters: some object of knowledge O and some

human subject x supposed to “study” O. This

problem lays in what ATD calls the “relation of

x to O,” written in symbol R(x, O). If x knows

nothing about O, her relation to O is void:

R(x, O) ¼ Æ. How can this relation change,
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grow, and possibly achieve proficiency, so that

one can say that x “knows” O? Such is the key

question in classical didactics. But the traditional

two-character play to which it applies has long

since been challenged by the theory of didactic

transposition, that forerunner of ATD which

questions the nature of object O, its genesis. and

alterations during the process that leads to the

face-to-face encounter of x and O. The meeting

between x and O takes place in some institution –

another keyword of ATD – which imposes upon

O a number of conditions that reshapeO and “fix”

the conditions under which x will study O. ATD

is critical of the common view of the two-

character didactic scene. Its main tenet holds

that in order to “explain” x, O, and R(x, O), one

has to take into account a greater number of

conditions. First of all, the “binomial” arrange-

ment made up of x and O is generally part of

a “trinomial” layout, including a third character,

y, to constitute a didactic system S(x, y, O),
where y is a person supposed to help x to study

O. When y is missing, the system reduces to an

autodidactic system, S(x, O), the basic “binomial

arrangement” we started with. What is the use of

such a formal description? Before answering this

question, let’s generalize a bit our symbolic

gobbledygook: instead of a person x, let’s con-

sider a group of persons X; instead of y, let’s

introduce a team of y, Y, so that a didactic system
is now denoted by S(X, Y, O). Didactic systems

S(x, y, O) are particular cases of this general

form. When no y helps X, we’ll denote the

corresponding system by S(X, Æ, O) or simply

S(X, O). Any class of students X studying some

object O under the supervision of some “official”

teacher y can be written as S(X, y, O). Two

students x1 and x2 working together on their

homework O are part of the didactic system

S({x1, x2}, Æ, O) or S({x1, x2}, O). When

a student x receives help from her mother y,

they form together a system S(x, y, O). The

symbolic notation used thus allows us to “see”

not only the didactic systems insistently shown

to us – within classrooms, basically – but also

the more or less informal, but no less

crucial, didactic systems that may appear

almost everywhere in society: at school in

and outside classrooms, in the family, on the

telephone yesterday, on the Internet today, etc.

The Didactic

In ATD, the adjective “didactic” applies to any

action induced by the intention to help

someone study something. In any didactic system

S(x, y, O), x and y act to help x study O. It is

customary to say that x performs didactic moves
(or didactic gestures) with respect to the didactic

stake O, to help herself study O, and that y

achieves didactic moves or gestures with respect

to x and O with the same intention. Most didactic

moves occurring in a system S(x, y, O) involve

both x and y, who work together to produce some

determined didactic effect: didactic tasks are

generally cooperative tasks, jointly performed

by x and y (or by X and y, etc.). Considered within
the larger frame of society, the fuzzy set of

didactic moves, which ATD calls the didactic

(as one can speak of the religious, the economic,
etc.), is thus everywhere around us, and it is the

specific object of study of the science we

call didactics.

Praxeological Analysis

By definition, any didactic study refers to some

stake O and some category of “students” x. Both

O and x impose conditions on the moves that can

appropriately be performed by x and y. Tradition-
ally, O pertains to some discipline such as math-

ematics, physics, or geography. All these entities

are human made: they are, up to a point, artifacts,

i.e., “works of art,” this expression being

understood here in its most primitive meaning.

We shall say for short that O is “a work.”

Analyzing any work O amounts to making clear

its structure, its functioning, and its distinct uses.

It has become common practice in ATD to

describe the set of conditions borne by the

disciplinary field to which O belongs – as partak-

ing of a four-scale hierarchy of disciplinary sub-

fields. Firstly, O is situated within some domain

of the discipline – say, algebra – which in turn is

dissociated into a number of sectors, each of

which is made up of themes (or topics) that finally

separate into subjects. Any work O that can be

offered for study in a system S(X, y, O) may fall
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under any of these disciplinary levels: O may be

“algebra” (domain) or “equations” (sector) or

“quadratic equations” (theme) or “incomplete

quadratic equations with no constant term”

(subject). This four-level structure is one part of

the story. For ATD purports that the ultimate

building block of all works is a four-component

structure called a praxeology. The first compo-

nent of a praxeology is a type of tasks T (e.g., “to

solve a quadratic equation”). The second compo-

nent is a technique t(tau), i.e., a way of

performing the tasks of type T (or at least some

of them). The third component is a technology

q(theta), i.e., a way of explaining and justifying

or even of “designing” the aforesaid technique t.

Last but not least (although often ignored), there

is a fourth component, the theory Q(“big theta”),

which should explain, justify, or generate what-

ever part of technology q may sound unobvious

or missing. It is a crucial precept of classical

didactics – one that severs didactics from the

old “pedagogy” – that the didactic generated in

any system S(x, y, O) depends essentially on the

conditions ingrained in the stake O, acting in this
respect as a quasi-autonomous system. ATD

posits that O is a combination of a number of

praxeologies (T, t, q, Q) that usually share parts

of their theory Q and of their technology q.

Of course, O can be also a “mere” detail of

a praxeology, e.g., some instrument used to carry

out a given technique t. More often than not,

praxeologies are identified by some emblematic

“detail”: studying “Pythagoras’ theorem,” for

instance, usually does not boil down to learning

a bare statement (“In any right-angled triangle,

the area. . .”) but amounts to studying at least

a whole praxeology whose technological compo-

nent q crucially features Pythagoras’ theorem.

Didactic Analysis

The study of work O consists in providing some

praxeological analysis of O. To do so, x
(helped by y) engages in hard didactic work to

analyze the praxeological structure of O as well

as the raisons d’être of O, i.e., the role O plays in

the functioning of the praxeologies of which it is

an ingredient and, by the same token, the raisons

d’être or ultimate purpose of these praxeologies.

Analyzing what x and y can do in this respect –

their possible moves – is tantamount to producing

a didactic analysis, i.e., an analysis of the didac-

tic situations that the system S(x, y, O) goes

through. Any didactic analysis implies some

degree of praxeological analysis of O (e.g., even

if O is praxeologically far from complete: the

raisons d’être of O are almost always lacking in

today’s mathematics education). Provided this is

done appropriately, ATD offers a model to guide

didactic analysis. In the case of a praxeology

O ¼ (T, t, q, Q), to which much can be reduced,

there comes a moment when, in some didactic

situation, x meets the type of tasks T for the first
time – also, there will come a moment when x

tries to design and then master a technique

t relating to T; this model of didactic moments is
essentially dictated by the aforementioned prax-

eological model. To this model, ATD adds

another decisive multilevel structure without

which this theory would not fully deserve to be

called “anthropological”: the scale of levels of

didactic codetermination that can be sketched as

follows: humankind, civilizations, societies,

schools, pedagogies, disciplines . . . O. The

conditions to be taken into account in any didac-

tic analysis should not be limited to conditions

carried by the stake O (or by the “discipline” to

which O “belongs”). Contrary to other

approaches, which regard higher-level conditions

as “neutralized variables,” ATD allows for

conditions originating at the levels of pedagogy,

school, society, civilization, and even human-

kind, in so far as they determine (think, e.g., of

class and gender) the didactic opportunities open

to x and y. At the same time, ATD classically holds

that themanipulation of conditions of higher levels

(starting from the pedagogic level) is of little avail

if we ignore the conditions properly pertaining

to O. This anthropological turn results in a deep

change in didactics’ theory and practice.

Toward an Anthropology of Didactic Inquiry

In ATD, a school is any institutional arrangement

devoted to study, i.e., in which it is legitimate to

study some works O – a family is thus usually
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a school for some of its members. The contract

linking a society and a school can be of one of two

kinds. The traditional contract decides in advance

which works O will be studied, a work O being in

this case some praxeological entity supposed

to allow one to answer questions of a given

type – e.g., “What are the roots of this quadratic

equation?” Such works are classified beforehand

as belonging to mathematics, physics, biology,

music, etc. But a different kind of contract can be

considered, more akin to the mores of scientific

research, in which the stake O is no longer a tool

for answering questions but is itself a question Q,

which is a (humanmade)work aswell. In this case,

the study of Q ceases to be a priori governed by

a discipline determined in advance: these primary

questionsQ are not clearly introduced as questions

of mathematics, of biology, etc. It is the role of x to
find out the secondary questions Q’, the tertiary

questions Q”, etc., and the other works O that will

prove useful to answer Q. The study of Q, i.e., the
inquiry into question Q led by x (with some help

from y), is now “co-disciplinary” in that it

generally requires combined contributions from

several, known as well as unknown, disciplinary

fields. As of today, ATD is increasingly concerned

with the analysis of conditions of every level that

may hinder or facilitate the advent of such an

anthropological pedagogy of inquiry.

The Joint Action Theory in Didactics

One cannot understand the didactic system S(X,

Y, O) without taking into account the relation-

ships between the three subsystems (teacher,

student, the piece of knowledge at stake) as

a whole. With this respect, the JATD (Sensevy

2012) puts the emphasis on the “actional turn”

in didactics. Emerging from a comparative

approach in didactics (Ligozat and Schubauer-

Leoni 2009), the JATD institutes a specific unit

of analysis that we call an epistemic joint act. The

linguistic criterion of the description of such an

act is that it is impossible to describe it without

describing at the same time the teacher’s action,

the student’s action, and the way the knowledge

at stake shapes these actions. This assertion

is a very general and anthropological one.

For example, if a parent holds her hands out to

a young child, who is learning to walk, as an

incentive to make her walk towards these hands,

while the young child tries to take some steps to

reach these hands, this is an epistemic joint act.

One cannot understand each behavior (parent/

teacher or child/student) without taking into

account the joint process and the knowledge

(walking) that gives its form to the enacted ges-

tures. In this perspective, in the JATD, knowledge

is always seen as a power of acting, in a specific

situation, within a given institution.When a person

knows something, she becomes able to do

something that she was previously unable to do.

The Didactic Game

We aim to describe the didactic interactions

between the teacher and the students as a game of

a particular kind, a didactic game (Sensevy 2011a).

What are the prominent features of this game?

It involves two players, X and Y.
Y wins if and only if X wins, but Y cannot give

the winning strategy to X directly.

Y is the teacher (the teaching pole). X is the

student (the studying pole). Under this descrip-

tion, the didactic game is a collaborative game,

a joint game, within a joint action. To identify the

very nature of the didactic game, we have to

consider it as a conditional game, in which

the teacher’s success is conditioned by the stu-

dent’s success. This structure logically entails

a fundamental characteristic of the didactic

game. In order to win the game, the teacher can-

not act directly. For example, in general, she

cannot ask a question to the student and immedi-

ately answer this question. She needs a certain

kind of “autonomy” from the student. In order to

win, Y (the teaching pole) has to lead X (the

studying pole) to a certain point, a particular

“state of knowledge” which allows the student

to play the “right moves” in the game, which can

ensure the teacher that the student has built the

right knowledge. At the core of this process,

there is a fundamental condition: in order to be

sure that X has really won, Y must remain tacit

on the main knowledge at stake. She has to be

reticent. On her side, the student must act
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proprio motu; the teacher’s help must not allow

the student to produce a “good” behavior without

calling on the adequate knowledge. This proprio

motu clause is necessarily related to the reticence

of the teacher (Sensevy 2011b). Indeed the

proprio motu clause and the teacher’s reticence

compose the general pattern of didactic transac-

tions and give them their strongly asymmetrical

nature.

Learning Games

We call learning game the didactic game we

modelize by using the concepts of didactic

contract and didactic milieu (Sensevy et al.

2005). Consider this example: at primary school,

students have to reproduce a puzzle by enlarging

it, in such a way that a segment which measures

4 cm on the model will measure 7 cm on the

reproduction. The pieces of this puzzle constitute

the milieu that the students face for this “enlarge-

ment problem.” The didactic contract (Brousseau

1997; Sensevy 2012) refers to the strategic system

the student uses in order to work out the problem at

stake. This strategic system has been shaped

mainly in the previous joint didactic action. In

our example, it is mainly an “additive” contract,

in that students try to add 3 to every dimension of

the puzzle. The milieu (Brousseau 1997; Sensevy

2012a) refers to the set of symbolic forms that the

didactic experience transforms in an epistemic

system. In our example, the fact that the puzzle

pieces are not compatible has first to be an incen-

tive to refute the additive strategy. Modelizing the

teaching process by using the concept of learning

game enables the researcher to identify the

teacher’s game on the student’s game. When

teaching a piece of knowledge, the teacher may

rely on the contract properties (by having the stu-

dents recognize the previous taught knowledge

necessary to deal with the problem at stake) or

on the milieu structure (by orienting the students

so that they experience some epistemic features of

this milieu, in our example, the fact that the puzzle

pieces do not fit together). The JATD considers

such a joint work as a didactic equilibration

process, relying on the research of equilibrium,

in the teacher’s discursive work, between

expression and reticence (Mercier et al. 2000;

Sensevy et al. 2012b). Documenting this joint

action needs a specific methodological instrumen-

tation process (Sensevy and Forest 2012;

Tiberghien and Sensevy 2012).

Epistemic Games

In a nutshell, the notion of learning game is a way

of modelizing what the teacher and the student

jointly do in order for the student to learn

something. The notion of epistemic game is

a way of modelizing this something, i.e., what

has to be learned.

Speaking of epistemic game rather than of

“knowledge” or “subject content” is a way of

actualizing the JATD’s actional turn. An episte-

mic game is a modelization of what we can call

a knowledge practice (the practice of

a mathematician, a fiction writer, an historian,

etc.). We argue that these practices have to be

carefully scrutinized in a comprehensive way that

may express their fundamental principles, rules,

and strategies. For example, if one intends to

some extent to have students as mathematicians,

one has to modelize this practice (that of the

mathematician) so that the teachers may monitor

students’ activity in a relevant way by relying on

this model. In this respect, an epistemic game is

a model (Sensevy et al. 2008), which attempts to

grasp the fundamental dynamic structure of

a knowledge practice and which can help

the designers of a curriculum in the didactic

transposition process.

Cooperative Engineering

In order to contribute to the elaboration of new

forms of schooling, the JATD aims at theorizing

a specific process of design-based research,

called cooperative engineering (Sensevy 2012)

in which teachers and researchers jointly act to

build teaching-learning sequences grounded on

learning games nurtured by specific epistemic

games. This process rests on the dilution of

dualisms between theory and practice, ends and

means. In this way, teachers and researchers may

temporally occupy the same position, that of

didactician engineer, by sharing the same educa-

tional ends and by working out together the means

which will allow to reach these ends and to
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reconceptualize them. In this respect, the JATD

endeavors to overcome the classic distinction

between applied and fundamental research by pro-

posing concrete curriculum designs.

Concluding Remarks

Beyond different results and uses, ATD and

JATD suggest a new school epistemology and

urge a thorough reconstruction of the form of

schooling, more open to the basics of cooperative

studying and learning that they jointly advocate.
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