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A Theoretical Approach to Curricula

Summary: This paper was first presented at the Internatidd@minar onComparative Studies of
Mathematical Curricula in Different Countriebeld in Frascati (Italy) in may 1987. Though it ta¥s on
some definite questions — essentially, “What isugriculum?”, and “How does a curriculum come into
existence?” — it is intended as an introductiohi theory of the didactic transposition of knovgedin
whose setting it tries to make sense of the afonéioreed, central problems of didactic theory. Doideck

of space, the chief theoretical notions on whidhinges — notably those of demands (as opposeeketdsi,

of conditions and constraints, etc. — will not bemially introduced to the reader. Much to the canyirit
has been the author’s intent to make their propeamnimg grow out of their straightforward use thitoogt
the text. The argument expounded often wanders &dmitted truth and the general style of analysis i
bound to come as a surprise to the casual readect &or which the author can, unfortunately, off®
apologies, but which he would rather see as acéatidn that something is indeed being communicated.

1. On the question “What is a curriculum?”

In trying to theorise about curricula and the sbeieivity of curriculum development, the
first question one must raise is: “What is a cuduen?” However unassuming it may look at
first, this question deserves careful consideration it leads directly into the vortex of
didactic theory.

What must be cautiously appraised is, indeed,kihd of answerdidactic theory should
supply. The kind of answer we should acknowledgéhenfirst place is of the type readily
available to the layman, namebictionary definitiongas for example: “A course of study”)
.Such an answer contrasts in varying degrees bet obtainable from “clerics” (as opposed
to “laymen”), i.e. from experts or “professionnalsi the field, of which the following,
voluntarily anonymous quote seems to be represeatdlin recent years curriculum has
increasingly been defined as a selection from thu@ of a society; and the curriculum is
planned by a process of cultural analysis.”

Now, in order to account for the distinction betwedictionary and expert definitions, i.e.
between the culture of “laymen” and the culturéabérics”, some theoretical provisions must
be made. In this respect, let me first distinguasha central character tkeciety,i.e. the
“social formation” within which the whole story witake place — such as, for example,
present-day French society. In the given societygw mark off a particular subsystem which
| style theteaching system

On the basis of the elemental distinction betwemriesy and its teaching system, dictionary
definitions can now be ascribed to society (and‘lagmen”), as opposed to the teaching
system and its experts. More precisely, dictior@ggfinitions are constituents of yet another
entity, culture to be defined as the complex totality of représtgons which embody a
common experience of social life, are shared iryimgrdegrees by almost every member of
the society in question, and force upon those wtawesthem a common sense of identity

1.2. The noosphere

Next, what about professionnals’ definitions? Tigestion calls for yet another theoretical
notion, whose status deserves to be carefully exaani

! It should be emphasized here that the meaningbascto the word “culture” in the present conteegult from
the rdle assigned to it within the theoretical feamork under consideration. The word should thustbpped of
the many connotations with which culture (in ouns® has loaded it. See WILLIAMS 1983.



The teaching system is not a thing in one piecelolts not consist only of teachers and
students, texbooks, homework assignments, andrgo foke any social institutiont has to
attend to the maintenance of its relations withietycas a wholeAccordingly, a part of it
will specialise in the overseeing of the relatigpdietween the teaching system proper and its
societal environment. This is a quite general negment of social life, which no institution
can elude.

Now a very distinctive feature of such institutibnaffshoots is that they usually go
unlabelled and therefore, up to a point, unnoticed. In othwrds, they usually remain
unknown to the society’s culture — so much so tiwatecord of them is available in language.
For these unnamed realities of social life | therethad to supply a generic name, and | chose
to style thermoosphere$.

Essentially, thalidactic noosphere is thus the “sphere” of those who “thathkout teaching.
Crudely put, it consists of all those persons wiharg an interest in the teaching system, and
who “act out” their impulses in some way or anotiMost noospherians, by the way, are only
part-time militants, be they teachers, mathematgiar what have you. It should also be
clear that different people take up differguasitionsin the noosphere. Some of them are
curriculum-designers while others choose to bedliddheorists. The noosphere thus appears
to be the union of a host of microworlds.

Let us turn now more concretely to the réle plapgdthe curriculum-developer within the
noosphere. In going about his business, the cluncuaeveloper performs a function which
happens to be central to the activity of the noespland which | shall abstractly describe as
one ofnegotiation with societyFor the noosphere, in effect, has to fulfil thadtion of a
“shock absorber” with respect to the threats laedchy society against its teaching system.
More precisely, it is the task of the noospheredpe with thedemandsmade by society on
the teaching system, by transmuting them into dardi acceptable to both parties — society
and its teaching system. Obviously, this is a jbpazamount necessity.

In the case of the teaching system, this funcsdulfilled in a very conspicuous way. Indeed,
unless rapidly muted, any demand, from any segmiesbciety, will tend to be translatéal
terms of knowledge-to-be-taugh{ihis fact should remind us that the teachingiesysis
primarily concerned, as a social institutiomth the social processingf knowledge Not
unexpectedly, then, curriculum-developers play gnificant role in this very complex
transmutation.

Let us a take a new step forward. Insofar as thegage in action within the noosphere,
curriculum-developers will answer the question “Wisaa curriculum?” in such a way that
their answer will be useful to them as strategi@apans in the negotiation process. For this
reason, such answers are sure to embody defirliiessand views of the didactic world, i.e. a
spontaneous philosophy or “theory” of the teachsggtem and of its relations to society, as
well as policy principles of change and adaptat@msociety.

To quote a case in point, let me mention here ¢eengngly innocent use of the word “need”
by English-speaking writers on curriculum-developine most of whom raise the question of
the relationship of curricula to so-called “soamgeds”. How can they know about the needs
of society? | can know thatwant sugar in my coffee; | caaskfor more sugar — which is a
demand But whether | reallyneed sugar is quite another story. What the curriculum-
developer, like any receptive member of societyfased with is thedemandsof society,
expressed in more or less systematic form. Whabhbjectiveneedsof society are remains
open to question — especially@®spectiveneeds are supposedly aimed at.

Now the unassuming use of the word “need” tendsnfay that curriculum-developers both
know what the society’s needs are and will be, dug seek to cater for them. This appears

2 A word flippantly borrowed from Teilhard de Chartsi The Phenomenon of Maariginally coined from the
Greek worchoos, nolsmind.



to be quite fair as a (most certainly unconsciausl in the ongoing negotiation with society.
But didactic analysis should not take it at itsefa@lue. Let me add that it is the duty of the
didactician to try to “deconstruct” it, if only tavert the “sanctified fallacies” of the
noospheric ideology — e.g. on the social utilitynedthematics.

2. On a potential didactic answer
2.1. The transparency illusion

A major characteristic is shared by both the meslwérthe teaching system — including
noospherians — and society itself — i.e. the “nmathe street”. The ordinary view of the social
world bestows upon it the character of a self-avidanquestionable and compelling reality
whose existence and features (as identified by@)itare taken for granted. The “taken-for-
grantedness” of social reality is the ontologicalirfdation of everyday life: to engage in
doubt about it would amount to challenging our fiéamity with it and, up to a point, our own
sense of identity. Conversely, to give in to itlbalown to returning to our familiar world, in
which things are as they should be and look as #hegys did. It is precisely this sense of
immediacy which | stylehe transparency illusianThe delusive feeling that the world is not
to be questioned is imposed on us by everydayelifecation. But it is a major historical
import of, first philosophy and then science, ttret world can indeed be questioned. | may

take for granted tha& is not a polynomial function (on the real numbgeas)d it is obviously
better to do so in routine mathematical activityf lmathematics can algwove that this is
indeed so. In proving that this function is notaypomial function, | make a transition from
a (locally) “preconstructed” world to a (locallygdnstructed” world. (In fact, almost all the
so-called “crises” with which mathematics has histally been confronted — What is a
number? What is continuity? What is a set? — catiitweght of in just these terms.)
Preconstruction and taken-for-grantedness pervadaigual relation to the world. Usually,
what is taken for granted is the world as itnew. In the case of the teaching system,
however, another kind of immediacy must be positedorder to achieve a better
understanding of the way people relate to it. Fbats also taken for granted in this case is
the supposedly easygoing relationshgiween decisions and changeetweenfree will, or
even simply “good will”, andfacts In more concrete words, we are usually tempted in
believing that it is enough for us to make decisierand the world will obey them.

This legalist creed is generally not even challenigg the bitter disappointments that naive
decision-making is sure to generate. For its origideep-rooted in everyday life experience.
(If I decide to raise my arm or close my eyes, thi8 certainly happen.) However, it is
certainly no easy matter to elucidate the reasdns im the case of the teaching system, such
an attitude towards decision and change tendsrispewhereas, for example, we no longer
think that, in order to reduce unemployment, we tnsirsiply decide to do so. Be this as it
may, any scientific view of the world should disptihe validity of this spontaneous “theory”
of social reality.

2.2. Towards a didactic theory of curricula

A didactic-theoretical approach to the curriculuonecept should not be expected to reflect
faithfully the various ways in which people use therd. On the one hand, it must lead to a
“constructed notion” — as opposed to the precontcl notions supplied by empirical

observation. On the other hand, it should pavewthg for a theoretical explanation of the
way people “handle” curricula, make sense of thend engage in symbolic manipulation of
them.



Such a theoretical endeavour is immediately coméarwith the old pitfall of empiricism:
how can one account, in a unified theoretical marfoe an empirically diverse reality? In the
particular perspective of comparative studies, gheeral empiricist inclination towards the
diverse may be encouraged by explicit interest amgarisons, insofar as empirical
distinctions, not the general laws governing thare,more or less unconsciously sought after.
This might even condense into the belief that aucirstancial taxonomy of curricula across
the globe is the unique possible form dhaoryof curricula — which of course it cannot be.
Leaving aside this — scientifically absurd — preécégshall hereafter ignore the fascinating
variety of concrete cases to which the word “culin” is applied or tends to be applied, and
simply look for a feature common to all and worthfy being accounted for in a didactic
theory. | believe this is possible, provided wekl@ the whole gamut of concrete cases in a
definite didactic perspective, that of the formatiof taught knowledgei.e. the knowledge
which becomes visible, so to speak, in the clagsroo

In doing so, | am fully aware that | do violence & most cherished tenet of many
noosperians, for whom prescription of educationahlg should take precedence over the
definition of subject-matter contents. But thignskeeping with a central, distinctive feature
of the style of theorisation | am aiming at: thesfutate that the didactic world “revolves
round knowledge” and that any didactic fact whateoenust in the last instance be explained
by the wayknowledge is engaged in its productier principle to which the word “didactic”
bears witness. Let me add in passing that did#ogiory does not seek to evade the duty of
accounting for those facts which, while pertaintogthe didactic sphere, seem to make the
question of knowledge irrelevant; a “knowledge-eeatl” teaching system is neither more
nor less amenable to didactic theory than, foramsg, a so-called “child-centered” or “goal-
directed” one. Consequently, it must be clear #mashall not take the way people — laymen
as well as “professionnals” — experience and lahelworld and its various segments at its
face value, but try to explain it within our didactheoretical framework.

2.3. Early steps

To do so, | start from the most neutral definitmfi‘curriculum” that | can conceive of, and
first define the word “curriculum” to refer @ course of studyHow can | now make sense of
this — heavily empirical — definition within my theetical framework? Simply by subsuming
it under a concept which is central to didacticotlye that of thedidactic order To put it
plainly, 1 now define, a curriculum to be a detamed arrangement atate of a teaching
system.

Up to now, then, | simply refer to curricula asifitps” which are just “out there”. Let me
further raise yet another question: how have tl{sseial) realities been brought about? In
asking this question, we are drawing nearer togtiestion of curriculum-development. Any
answer to it will depend heavily on the conceptwinsocial change which our theory
embodies. To make things clearer, | shall rely lwere three-fold typology usually ascribed
to the German sociologist, Max Weber.

In the first place, change may be carried out thhothe action of a charismatic leader. (We
should think here of men like Dienes, Papy, or efA@aget.) Charismatic leaders usually
proffer broad revolutionary and innovative viewsegdied against the traditional state of
affairs®. But, as Weber rightly observed, the lot of chadsis that it never lasts: charisma is
alwaysin statu nascendfor it is rapidly routinised.

% A rule to which John Dewey appears to be a natieeaxception. In hi€xperience and Educatiof1938), he
wisely remarks: “There is always the danger in & neovement that in rejecting the aims and methddbat
which it would supplant, it may develop its prinieip negatively rather than positively and consivety. Then
it takes its clew in practice from that which igected instead of from the constructive developnudrits own



This leads to a second kind of change. Charisni@ditionalised, i.e. the commotion it may
have created dies down while its consequencesasen tcare of by faceless bureaucrats.
Lastly, charisma may give way to a third kind oéingge, which | shall styletional change

I am now in a position to tackle the question & trmation of curricula. All three kinds of
change should generally be invoked: concrete aueaiare the outcomes of a mixture of
factors. In contrast, “curriculum-development” danregarded as both a doctrine and a social
practiceimbued with rational idealsWhile, to a certain extent, both the tradition&w and

the charismatic exaltation acknowledge the righsafial change to a degree of opacity, the
rational venture presupposes transparency — ofthetprocess and its outcome.

3. Didactic transposition theory
3.1. The rational-bureaucratic venture

The word “rational” can be misleading in this costd-or it points to what can aptly be called
a rational-bureaucratic view of the world, as omubgo a rational-scientific approach.
Broadly speaking, it relates to the process obratiisation which, according to Weber, is a
major feature of modern technological societiesthis respect, the curriculum-development
movement appears to be a straighforward respongbkeofeaching system to the growing
rationalisation of society. In essence, any ratidm@eaucraticWeltanschauungndulges in
the transparency illusion. It dismisses the indiable fact that the social world, although
partly created by man, does not obey him — thatp spealk, it is his creation, not his creature.
Curriculum-development is no exception to the ruleere is always a far cry from its
intended outcomes to its objectively observableat.

What a didactic theory of curricula and curriculdevelopment should be interested in,
however, is the reasons why such a failure is sebuleported, to the extent that trying and
failing and trying hard again and waiting for thexh fiasco seems to be the stuff that
curriculum-development is made of. This state &dieg raises a big question — the foundation
question of scientific understanding.

3.2. The ecological problematic

If we want to arrive at a scientific view of thetiomale of curriculum-development, we have
first to posit a very exacting metatheoretical agstion. To wit, that social realitis subject

to laws or law-like determinationsAs this statement may very clearly provide foad f
controversy, | shall make a brief comment and eyrea an example.

The comment first. The assumption of determinismasto be thought of in terms of cause
and effect, but rather in terms afnditionsandconstraints (What conditions and constraints
are will soon become clearer.) In this perspectilie,question to put in the face of a given
fact will no longer be, “What is the cause of it®yt rather, “Why is it as it is, and not
otherwise?” In changing the question, we make astti@n from the old cause-effect
paradigm to a more open and suitable problematiclwhhave come to call thecological
problematic. Ecological analysis can indeed be sadhmp in two closely connected
questions. Firstly, what are tlvenditionsunder which the given fact becomes, so to speak,
viable? Secondly, what are thenstraintswhich, in the given situation, might prevent these
conditions from being satisfied? | shall use justse notions in presenting the following
example.

While observing the French lower secondary educasichool system, my attention was
drawn, years ago, to a very particular fact whiemrot fail to appear — mathematically

philosophy.” (DEWEY 1938, p.2).



speaking — as something of an oddity. It seemdddanthat mathematics teachers tended to
distinguish between, let us say, the “natural” nem® and the “signed” number, +3. This
state of affairs could certainly be described, framtmathematical point of view, by saying
that, in passing from the set of natural number® the set of integer®, teachers failed to
eventually embedl into Z. But such alescriptioncould in no way be regarded as a valuable
explanation The failure to identify natural integers with o integers could no more be
explained by a supposed lack of mathematical “digegr on the part of these teachers.
Moreover, it was quite clear that, as persons t@athers —, they made no real difference
between, let us say, 3 and +3. So that, indeeck gteuld have been many very good reasons
why this particular phenomenashould not have occurred

It so happened that | stumbled on — rather thacodered — what | now believe to be the
ecological explanation of this oddity, | mean th&rticular constraintwhich inhibited the
occurrence of the identification of 3 with +3. lact, | realised that, in teaching algebraic
sums, these teachers indulged in yet another agigawvide-spread mathematical oddity —
which in fact appeared at the time to be usual tm@dn the Frenchcolleges In the
calculation of, for example, what they would wiinéially

(+7) = (=3) + (-5)

teachers usually advised students to, first challgexternal minus signs into plus signs,
following the rule

~(ta) = +(Fa),
to obtain
(+7) + (+3) + (-95),

then to remove external plus signs and bracketd, @so, more discreetly, the initial
predicative sign, which finally gives

7 +3 -5,

i.e. a mathematically meaninglessquence of signs and figuresbe really interpreted as the
sum

7+3-5.

Of course such a strange procedure deserves topteareed in its turn (which | shall not try
to do here). But it duly explains why +3 could roe deprived of its plus sign, so far as
teachersould not do without iin the calculation of algebraic sums.

3.3. Pitfalls in curriculum development

The primary concern of didactic theory is to analgach sets of conditions and constraints as
have appeared in the example just given. Ignorahckdactic constraints leads straight into
traps: this is the main point | shall be makingrirnow on.

Curriculum development can be seen as a responaentajor, all-pervasive constraint of
modern technological society. Now, in going aboigt bhusiness, the curriculum designer
meets hosts of constraints. The big problem withrational-bureaucratic undertaking is that
it embodies and, in fact, enacts, a conceptiorooias action as a top-down process. It is the
plight of the rational-bureaucratethosthat it is intrinsically governed by a linear, tdpwn
logic, in which every further step is supposedéaaimde possible by preceding ones: defining
desired outcomes; identifying suggested materdéseloping suggested materials; and so
forth. Such is the curriculum builder’s pilgrim’sqgress through the transparency illusion.



On all levels curriculum developers are likely te Huped. Let us imagine a committee
appointed to set up a list of teaching items. leesuppose more precisely that the committee
is trying to define what exactly pupils should leidht about isometries in the Euclidean
plane. The committee feels free to choose whataiktrbe thought consonant with the
general educational goals. Let me show now thdgadt) such naive freedom does not exist.
Suppose the committee is a British one. One detithey will have to make is whether,
alongside rotations, translations and reflectignugils should be expected to know something
about glide reflections. But if the committee ig@nch one, the opportunity to do so will
simply not exist. Not because glide reflections idooe officially prohibited by the French
government (which, of course, has not the faintksa of the matter under discussion). The
clue to the riddle is that glide reflections wilbtnbe mentioned simply becautey do not
exist in the traditional culture of the French meamhatics noospherelndeed, French
mathematical vocabulary offers no registered namnglide reflections — which, therefore, do
not exist even in name.

This phenomenon has its roots in a rather compteat®on. Of course glide reflections are
recognised as definite mathematical entities bynéhemathematicians! But, for historical
reasons (essentially the old kinematic view of ¢farmations), they have not been
acknowledged as “real” transformations (in the plJarmuch as negative and imaginary
numbers were considered “fictitious” numbers. Aadlfetransformation is in essence a
displacement. For that reason, ecological analyamot account in the same way for the
curricular existence of rotations and translatioos, the one hand, and for the case of
reflections and glide reflections, on the other.eTabsence, in the French present-day
curriculum, of glide reflections, as well as thetmalar treatment inflicted on reflections, are
two closely linked phenomena.

So much for the mathematical side. Let us now tartine cultural side. About a quarter of a
century ago, a change took place as regards glftextions, as the international mathematics
noosphere became increasingly interested in thedhef tessellations, i.e. two-dimensional
crystallography, which received international reatign in connection with M. C. Escher’s
drawings and paintings. (The theme has recently Beperseded by that of chaos.) Now, in
two-dimensional crystallography, one cannot evadeleg reflections: even French
crystallographers knew this, and, of course, hadrae for them — “symétrie translatoire”, i.e.
“translatory reflection”, was the name and, if | amll informed, still is —, while French
mathematics proudly continued to ignore them. Whsvg decades ago, small French
noospheric circles became interested in tesseiktithey chose — well, in fact they did not
choose, in ignorance of any available alternatite translate the wide-spread English name,
which was then rendered by “symétrie glissante’gwan by “glissage” — a rather unusual and
technical word in French (applied only to the sigldown of cut timber). The main point that
deserves emphasis in this respect is that two #ubes — the mathematical or, more
precisely, the noospheric, and the crystallograghi¢ linked to two distinct and socially
separate social practices, developed almost indiepdiy.

All this relates to a, major constraint of secondarathematics education. Society tends to
demand that any taught mathematical topic be tefiein, and in turn reflect, some of its own
cultural interests. The demands of cultural releeaare a very exacting ingredient of the
negotiation between society and the teaching systamosphere. In the case under
consideration, for example, the committee membeits have to make glide reflections
appear as a culturally relevant object of studyeylmay think that, in looking for
“lllustrations” and “applications” of glide refleans, they are freely trying to foster the
pupils’ “motivation” — a typical phenomenon of “é& conciousness”. But the real motive for
their own motivation in looking for cultural embodents of glide reflections (such as, for



instance, patterns on wallpaper or tiled floorg)udth be objectively connected with strategic
constraints with which they have to cope in thersewf the negotiation process.

Ecological analysis thus provides a rather pessignisut much more realistic view of the
didactic world. In this perspective; curriculum d&pers are certainly nothing more than
factors, among so many others, in the didacticsfrasition process. They can more aptly be
described as transposition “employees”. Or, to dosmwyet another metaphor, they can be
regarded as the amanuenses of didactic transpuositiothis respect, the text they will
eventually supply teachers with resembles a pakstp®n which fragments of former texts
still show, sometimes to the point that the intehdew text will be illegible.

3.4. Cultural demands and the noosphere

Cultural constraints are a very important varietysocietal constraints. They usually play a
decisive réle in the formation of curricula. Maracts that can be observed in the classroom
are genuine offsprings of cultural constraints. €ffects of such constraints can be described
in ecological terms of life and death. Some schmgsactices will be promoted, while others
may be killed or brutally extinguished.

On the macro-ecological level, the American schiaasene affords us a good example. The
so-called Life adjustment Movement, whose earlyettgyment took place at the end of the
nineteenth century, can be viewed as a bold demaade by the American society on its
teaching system. This situation had indeed farhiegcecological consequences concerning
school subject-matters. Some of them were almakicedd to memories, while other, non
academic fields of activity began to flourish. Afteany decades, at a time when this social
evolution had hardly taken hold of French society which some noospherians advocated
the “opening of school onto Life’l,ouverture de I'école sur la vie—, a highly predictable
reaction occurred, known to us as the “Back to &isnovement, and once again triggered
off by society.

It should not be thought, in view of this statetlwhgs, that the noosphere was born to be a
looser. Indeed, noospherians generally try harducceed. But, more often than not, the
noospheric activity results in what | call, usingetold Freudian jargoncompromise
formations (“Kompromissbildungen”). To take but one exampiegathematicians are well
aware that negative numbers are a creation of mmettieal activity, more precisely of
algebraic activity, and that they cannot be adexiyatonceived of in terms of so-called
“‘concrete  models”. Moreover, research in mathemateducation has empirically
demonstrated that to resort to thermometers atsl if of very little help for the proper
understanding of directed numbérsBut the unabashed, ordinary noospherian stilsgme
his endless Quest for the Holy Grail: in other werd good, concrete model of directed
numbers, including the overworked rule of signstik badly “needed”.

3.5. Teaching and other social practices

Confronted with the cultural pressure on the taaghsystem, the noosphere often reacts
awkwardly, even wrongly, and noospherians oftendyiender the pressure of cultural
demands to such an extent that, not infrequentigy tinternalise these demands into an
allegedly personal creed. Now the pressure exenped them cannot entirely be ascribed to
culture. They also have to reckon with yet more aleds, which | calsocial demands- a
topic conducive to central concepts of didactiagosition theory.

Society is a complex grouping of social practicesery different kinds — from, let us say,
mathematics to bricklaying and career cousellingwNsuppose that we want to establish

“ For some remarks on this point, see KUCHEMANN 198387; and COQUIN 1985, 182-186.



mathematics, or bricklaying, or career counselisga school subject-matter. In doing so, we
shall define new social practices — the teachingnathematics, or of bricklaying, or of career
couselling. Such a process of establishment wileha satisfy a broad, genempatibility
constraint insofar as each newly established “school-bowsatial practice — e.g. “teaching
and learning mathematics” — should be recognised dsgitimate representative of its
“school-free” counterpart — e.g., “doing mathensitidn other words, it should appear to the
experts in the field as faithful to the referenoeial practice, and worthy of the label (e.g.,
teaching oimathematiceto the use of which it lays claim.

Now the distance between the teaching practiceitargthool-free counterpart usually tends
to increase in the course of time and will ther@gpardise the epistemological (and thus
social) legitimacy bestowed on the teaching practit interval, the noosphere will have to
reconsider the existing curriculum in order to parrthe distance — a vital manipulation
which should result in brand-new social legitimacy.

Of course this is part of the negotiation proces=fdrred to earlier. But one should be aware
that this negotiation is generally a very compreienone, which at the same time will cope
with both cultural and social demands.

In this respect, the New Math Movement appears\vadumble case in point. The mathematics
noosphere won acceptance for the idea that thegehidew Math was to bring about would
reduce the foreigness of school mathematics t@™lmathematics and, by doing so, would
better meet theeedsof citizens. Unfortunately, the noosphere is galigmnot able to secure
such a position without resorting to compromiserfations. Let us take up again the case of
the directed numbers.

From the beginning of the nineteenth century ongjantithematicians had been increasingly
concerned with so-called foundation problems. Taiscern resulted in many developments,
includingrelative consistency theoremswas shown for example that, as long as therthe
of natural numbers is consistent, the theory difected numbers can be proved to be
consistent also. The usual consistency proof rebes the “Weierstrassian trick” of
constructing negative numbers as equivalence dagsmuples of natural numbers.

Now, in the process of didactic transposition bdhime New Math reform, thproof, rather
than thetheorem was selected. For some years, secondary schadbématics teachers learnt
to think of integers as sets of couples of nataowahbers, while the consistency theorem itself
was essentially ignoredSo that, in passing from mathematicians’ mathemab school
mathematics, this piece of (genuine) mathematicadwhedge was turned into a rather
distorted idea which, for a few, magic years, wapased upon theories of pupils. In the case
in point, the mathematics noosphere, which so dtieks mathematical sensitivity, simply
lost its self-control.

What a teaching practice refers to, generally,osthe social practice as such, but a certain
body of knowledga which the given social practice is supposetdembodied. Of course,
the word “knowledge” is given here a very wide miagnincluding skills and know-how as
well as “theoretical” knowledge.

In my book on didactic transposition thedryl drew heavily on the notion agcholarly
knowledge (“savoir savant”) .The early scope of the theorgswin fact, limited to
mathematics teaching, and mathematics is indeedlasth knowledge — in a sense | shall
now try to clarify.

First of all, the very expression “scholarly knodde” is in fact what Bourbaki would call
“an abuse of language”. What may be scholarly dy of knowledge, not knowledge in
itself. Scholarliness, in effect, is not an episbérgical property; it is essentially a cultural
attribute, which, indeed, happens on closer sgrutim be related to epistemological
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“dispositions” of the body of knowledge in questiem subject | shall leave out here. What is
more, there exists a hierarchy of scholarlinessnfgenuinely scholarly bodies of knowledge
to scholarly-like or even pseudo-scholarly ones.

Of course, even non-scholarly bodies of knowledgeh as for example bricklaying, may
and can be taught. But their teachability will enetly depend on three main factors, which
must in turn be assessed in relation to the socganisation and cultural values. Firstly, their
social value or epistemological relevance which essentially accounts for the fact that
bricklaying, for example, or even taxidermy, aracteable. Secondly, thesultural relevance
which measures their cultural “desirability”. THydthe degree of exposure to societiyboth
the teaching practice and the corresponding scheelsocial practice.

Any taught subject-matter has to cope with thegeetlcompatibility factors. Noospheres
should therefore simultaneously lay claim to theiobsly high epistemological relevance of
their protégés, try to make them culturally attirsgtand, last but not least, conceal them from
too much exposure to potential enemies.

To some extent, this applies equally well to argckeng practice. In the context of general
education, although it can boast its high cultuegitimacy mathematics teaching lacks
cultural relevance and relies essentially on its supposgmistemologicalrelevance (its
noosphere has for centuries painstakingly argueditaits ability to meet “social needs”, a
strategic term indeed).

In this line, it is worthy of note that noosphesicategies may change, as time goes by, to the
point that such strategic moves change the subjatier contents themselves. When the
teaching of mathematics at the secondary levelstihsn statu nascendt let us say, at the
end of the seventeenth century —, its noospheredréleavily on the fact that mathematics
could be made to appear as a wide-embracing disejplanging from higher algebra and
geometry to stone cutting or even pyrotechnic —iral lof strategy not foreign to that of
present-day “informatics”, supposed to ensure epistogical relevance and, up to point,
cultural relevance.

Let me add that, however, no teaching practiceetade the question of cultural legitimacy.
This sometimes leads to amazing curricula, dispaya mixture of both instrumental
knowledge and, so to speak, borrowed, ennoblingladly knowledge. More generally,
bodies of knowledge strive for scholarliness, dural privilege that can be enjoyed, lost, and
recovered, and which constitutes as yet in ouresies the best way to cultural legitimacy.

4. A foregone conclusion

This is one side of the story. What curriculum depers are left to enjoy now is the much
more intricate set ointernal didactic constraints, i.e. those constraints Hrat objectively
imposed upon the interplay between teacher, studeat taught knowledge — a subject on
which Guy Brousseau has provided an illuminatinglgsis®. This is the other side of the
story. Both sides, however, convey one and the saaral: within the didactic order, nobody
Is free to do as he or she likes.
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