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ON SEMIOTICS AND EDUCATION

Luis Radford
Ecole des sciences del'dducation, lJniyersit| Laurentienne, Ontaio, Canada

A "semiotic approachl' to education, that is an educational approach that draws from semiotics, cannot consist in
the mere amalgamation of a semiotic theory and an educational one. In this article, I argue that the manner in which
semiotics can contribute to education is mediated by the epistemological assumptions that underpin educational
theories and the extenl. to which those assumplions can be cast in, and even be transformed by, semiotic concepts
and constructs. After discussing the epistemic role of signs in two major epistemological theories (Leibniz's and
Piaget's), I present an example of a semiotic approach to education that I illustrate around a classroom teaching-
learning episode.

Keywords: semiotics, language, seririotic function, corporeality, objectification.

S d miotique et dducation

l)ne perspectitte ilidactique qui cherche d inclure des idees semiotiques ne ?eut pas se limiter d elJectuer une amalgamation
il'une theone sdmiotique et d'une theorie didactique . Dans cet article, je sugire que la manitre ilont la stmiotique peut
contribuer dla recherche en didactique est conditionnte par les supposts sur lesquels s'appui l'approche didactique elle-
mtme et par les possibilites il'exprimer (voire transJormer) ces prdsupposds d l'aiile de concepfis semiotiques. Dans la
premid.re partie ilel'article, afin de montrer la complexrc delaproblemafique sous-jacente dl'articulation d.e semiotique et
didactique, jem'arrek surle r\le episttmique iles signes.Pour ceJaire, j'examine deux theories Eisftnologiquesimportantes
(celle de Leibniz et celle de Piaget). Drrns la deuxiime partie, je prisente un exemple il'une perspecti,re semiotique dilucatiye
dl'aide il'un tpisoile de salle de classe.

Mots-cl€s : semiotique, langage, Jonction sdmiotique, corpordit\, objectilsation.

This paper is part ofa research program funded by the Social Sciences and Humanities Research Council of Canada.
I am grateful to Giorgio Santi, Chiara Andrir, and Miriam Micalco M€ndez for their comments.
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of the fact that the main semiotics systems were not
devised to tackle educational problems. They were
oriented to answer questions of a linguistic nature
(e.g., Saussure (1916)) or appeared integrated in the
development of general theories -e.g., a phenome-
nological theory ofknowing (Peirce, 1958-1966); a
phenomenological theory of consciousness (Husserl,
l97A); or a phenomenology o[perception (Merleau-
Ponty, 1960)r.

If the amalgamation of semiotics and education
does not seem to be the best option, how can these
two disciplines be brought together? I do nor think
that, at this point in the development of educational
research, a reasonable answer can be provided.
What seems reasonable to assert, by contrast, is that
because of the semiotic focus on signs and significa-
tion, and the educational focus on knowing in parti-
cular contexts (e.g., classrooms, workplace, etc.), a
semiotic approach to education rests unavoidably on
assumptions that are made about the epistunic role oJ
signs. In other words, the manner in which semiotics
can contribute to education is mediated by the epis-
temological assumptions that underpin educational
theories and the extenl lo which those assumplions
can be cast in, and even be transformed by, semiotic
concepts and constructs.

It is this idea that I intend to articulare in this
article. In doing so, I hope to contribute to our unders-
tanding oI the possibilities, limirs, and challenges thar
semiotics offers to educational research. I start with
a discussion about the cognitive role of signs in the
work of the German philosopher Gotrfried Wilhelm
Leibniz. Although Leibniz does not offer a semioric
approach to education, his theory of human unders-
tanding shows, in an interesting and clear way, that
our recourse to signs in our attempts to account for
the manner we come to know is, indeed, enmeshed
in assumptions about knowledge and the structure
of reality. In subsequent secrions I shall deal with
Piaget's semiotics and contrast it with contemporary
sociocultural trends. In the last section I present an
example o[ a semiolic approach lo education.

LEIBNIZ AND THE EPISTEMIC ROLE OF SIGNS

Against Medieval theories of signs, Renaissance
semioticians argued that signs are not merely bound
to the realm of logic. Signs, the Renaissance semio-
ticians contended, have a cognitive and epistemic

dimension. As expressed by Portuguese pedro
Margallo, in his 1520 Loglus utriusclue scholia in divi
Thomae subtilisque Duns doctrina ac nominalium,
"signum est res faciens cogitare," that is, "a sign is
something that makes think" (quoted in Meier-
Oeser, 2011). Charles S. Peirce went even further and
claimed, in Some Consequences oJ Four lncapacities,
that we do not have the power of thinking without
signs (Peirce, 1868). But what is rhe exacr role of
signs in whar we think?

This question is at the heart of Leibniz' theory of
signs. In his 1677 paper Dialogue on the connections
between things andwords, he invites us to consider
whether we "can perform any [e.g., two- or three-
digitl arithmetical calculation without making use
of any number-signs" (Leibniz, 1951, p. g). What
Leibniz had in mind, however, was much more
than the idea of signs as mediators or facilitators of
thought. Leibniz was fully aware of the fact that a
cognitive discussion about signs must not dismiss the
problem of the manner in which signs relate to ideas
and things. In other words, for Leibniz you cannot
turn to semiotics without making explicit your own
epistemological and ontological principles.

Leibniz' semiotics rests on a view according to
which there is a correspondence between language,
thought, and the conceptual structure o[ reality.
Indeed, Leibniz assumed that all existing things
are amenable to representations that would reflect
their essence and convey their relationships to
other things. The world, in other terms, lends itself
to be expressed through signs. In What is an iilea?
(a paper written in 1676), he says: "there musr be
something inme whichnot only leads to the thingbut
also expresses if" (Leibniz, 1951, p. 2gl; italics in the
original). In Leibniz's view, there is an ontological
commonality between the thing expressed and its
semiotic expression. It is this very commonality that
ensures the success of our inquisitive endeavours and
that we come to know things:

the model of a machine expresses the machine itself,
perspective drawing in a plane expresses a solid, a
speech expresses opinions and truths, letters express
numbers, an algebraic equation expresses a circle
or some other figure; and it is because these means
of expression have something in common with the
conditions of the thing expressed and studied, that we
can come to know the corresponding properties o[ the
thing expressed. (Leibniz, 1951, p. 282)

l87
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of the theory by helping us to cast these assumptions
through semiotic concepts and constructs.4

PIAGET'S SEMIOTICS

With the development of new entrepreneurial
florms o[ mercantile production and the expansion
o[ commercial activity in the 17e and 18th centuries
arose a new form of subjectivity rhat progressively
asserted itself as the foundation of meaning and
knowledge. While in medieval times to know some-
thing was to see it in God 

-considered as creator
of everything existing and to come- from the 17th
century on, as Arendt (1958) reminds us, ro know
somelhing became increasingly equated with knowing
the process of its formation. Fabrication became the
metaphor of the new epistemological paradigm.

Such a shift was not accomplished easily. Leibniz
was certainly well positioned to feel the tremen-
dous tension and significance of it. He attempted to
reconcile the remnants of the old paradigm with the
requirements of the new one, by arguing that the two
views amounted to the same thing: to know some-
thing is to produce our own ideas and to see them
in God:

As to whether we see all things in God ... or whether
all ideas are our own, we must realize that even if we do
see all things in God, it is still necessary for the ideas
through which we see to be our own at the same time;
that is, our ideas are not little replicas, so to speak, but
affections or modifications corresponding to what we
perceive in God. (Leibniz, 1951, p. 289)

In Kant's time, the secularization of knowledge
progressed further and bit-by-bit knowledge became
understood as thar which the individuals produced
on their own. For Kant, knowledge is something that
the individual constructs. Thus, referring to mathe-
matics, he says:

mathematical knowledge is the knowledge gained by
reason from the construction of concepts. To construct
a concept means to exhibit a priori [i.e., prior to
experience-lRl the intuition [or representation-LR]
which corresponds to the concept. For the construction
of a concept we therefore need a non-empirical
intuition. The latter must, as intuition, be a single
object, and yet none the less, as the construction of

a concept (a universal representation), it must in its
representation express universal validity for all possible
intuitions which fall under the same concept. (Kant,
A7 13/87 4L; 2003, p. 57 7)

This short passage of Kant's Critique oJ pure
Reason provides us with a neat window through
which to observe the accomplishment of the shift
Leibniz saw coming in his own time. By enquiring
into the limits of human reason, Kant shook up the
assumed belief of a harmonious correspondence
between thought and reality. His emphasis on the
subject as the doer of his or her own knowledge
unveiled at the same time the boundaries of human
finitude and the limits of possible experience. The
possibility of knowing the noumena or the things,
in-themselyes was no longer ascertainable. There
is, hence, a change at the ontological level. The
ontological change does not diminish our possibi-
lity to know something. What Kant says is that, in
our human endeavours, we do know, but what we
end up knowing is not the noumena but rather the
products of our own experience. In doing so, Kant
adds a new ontological layer, where the individual
lodges his/her own constructions. His ontology of
things-in-themselves remains, as Rockmore (201 I)
notes, extremely traditional, Platonic in fact. What
is truly innovative in Kant's theory of knowing is his
epistemology. Along with Giambamista Vico (2OO2),
he articulates a view that remained in slow incuba-
tion for two centuries or so, namely a view of the
individual at the center of the epistemological arena.
And it is here that Piaget comes in.

Indeed, in Piaget's genetic epistemology,
knowledge is theorized as something that emanates
from the individual's actions and is primarily
produced by the individual itself. Annoyed by the
excessive focus on language by the proponents
of logical positivism-who, nor really far from
Leibniz's views, considered the logic of human thin-
king susceptible to expression through a symbolic
processual language-Piaget argued again and again
that the origins of intelligence are not to be found,
ontogenetically speaking, on the side of language,
but on the side of sensory-motor actions. In a paper
presented at a symposium in NeuchAbl, in 1962,he
claimed that

Ilun iles fonilateurs ile cet < ernpirisme (ou positfuisme)
logique t , R. Carndp, a commence par soutenir que la

189
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ON SEMIoTTCS AND EDUCATIoN

Luis Radford

SOCIOCULTURAL TRENDS

In contrast to the Leibnizian conception of semio-
tics- a conception that, as we saw in Section 2,
endows signs with a role of expressible mediators
between the alleged harmonious structures of thought
and reality- Piaget adopted a conception according
to which a semiotic mechanism (the semiotic func-
tion) provides the individual with the elements to go
beyond actual actions with ob.iects in order to reach
the level of conceptual schemes of reflective abstrac-
tion. Signs acquire the status of signifiers of objects
or actions. But what about the ontological dimension
of the objects of knowledge? Rotman (1977) has
discussed at length this dimension of Piaget's genetic
epistemology in his book Jean Piaget: psychologist
oJ the real, and shows how Piaget adopts a form of
biological realism. Here, I would like to refer to an
interesting passage that comes from Piaget's response
to the comments that Ren€ Thom offered during the
famous Piaget-Chomsky debate. In his comments,
which deal with the question of the ontological starus
of space, Thom asked whether space is a subjective
construction or something real, out there. "One of
two things: either exterior space exists as such, as the
universal framework in which all reality is localized
... or it is constructed from non spatial elements"
(Thom, 1980 p.361). Piaget responded:

In regard to the concept of space Thom starts by
offering an alternative which is precisely one I claim
to have made obsolete: either a physical space outside
or a construction of the subject. My answer is, on the
contrary, that if mathematics is adapted to reality,
it is because the subject, in his organic sources, is
a physicochemical and spatial object, among orhers,
and because, in the construction of his own cogni-
tive structures, he starts from neurological and biolo-
gical sources whose laws are those of reality. It is
thus through primarily endogenous and not uniquely
exogenous pathways that the space constructed by
the subject fits in with the outside space; therefore,
both exist without conflict and converge without
merging. (Piaget, 1980, p.369)

This ontological assumption is what Glasersfeld
calls Piaget's "metaphysical realism" (Glasersfeld,
1988, p. 27).

In contemporary sociocultural trends (see e.g.
Arzarello, 2006, Bartolini Bussi 6t Mariotti, 2008;
Cantoral & Farfrin, 1998) signs are often considered
as mediators of thought without assuming none-

theless a Leibnizian pre-given relationship between
the ontological structure of reality and the episte-
mological mechanisms that lead individuals to know
this reality. Without dismissing the specific biolo-
gical constitution of our species, there is no assump-
tion either of a "natural" fitting between a reality
out there and the subjective constructions of it. In a
similar vein, in contemporary sociocultural trends,
language is not empowered with the possibility of
deciphering a world whose nature is supposed to be
semiotic from the outset. Nor is language reduced
to the semiotic role of producer of signifiers out of
which the individual becomes capable of moving
from the sensorimotor realm to a more abstract
conceptual layer. In some contemporary sociocul-
tural trends, in particular those that identify them-
selves as discursive, language and discourse build
reality in manners thal are conlingent, and histori-
cally and culturally situated.

At the cognitive level, one of the differences
between these theoretical positions is the following.
In the Leibnizian case, it is considered that, onroge-
netically speaking, signs derive from a mind that
in its cognitive endeavour tries to find the correct
signs to express itself. In the Piagetian case, signs
derive from the constructive deeds of the subject
and serve the purpose of bringing the individual's
actions to a higher cognitive level of hypothesis,
propositional operations and structures. Language,
as Piaget conceptualized it, is one of the semiotic
mechanisms to which individuals resort to overcome
the perceptual immediacy of the objects; through
language and the semiotic function concrete objects
become evoked objects that can now be handled
in hypothetical situations. Even if language is also
something inter-individual to be used in cooperation
with others, for Piaget it remains overall an instru-
ment of abstraction. For sociocultural trends (e.g.,
Edwards, L997), by conrrast, cognition derives from
culture. Although the theoretical articulations of how
cognition actually derives from culture is thematized
differently (e.g., as participation or as internaliza-
tion), sociocultural trends agree on the fact that it is
misleading to understand the relationship between
cognition and culture in causal terms. A causal
reading of this complex relationship would lead us
back to the Enlightenment mechanist model of scien-
tific explanation that is at odds with the understan-
ding of culture as a continuous, dynamic, emergent
movement of conflicting views and perspectives.
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ON SEMToTTCS AND EDUOATI0N

Luis Radford

approach to education that I would like to sketch
draws on Hegel's philosophy, chiefly his account of
mediation as a central part of the dialectic between
the general and the particular. For Hegel (1977),
the particular is not a mere instance of something
general. For example, a particular triangle drawn
on paper is notjust a specific case of the general or
ideal form "triangle." Between the general and the
particular there is a dialectical relationship that has
to be understood as mutually constitutiye. The general
is the particular's mode of existence, which is what
happens when we say that a specific triangle is part
of the general category "triangle." Reciprocally, the
particular is the mode of existence of the general. In
this case, the specific triangle is the specific triangle
itself (T=T), but is, at rhe same rime, in its role of
mediator, the moile oJ existence of the general. The
same could be said of a poem, a musical composi-
tion, or a physical cultural performance-a dance,
[or example.

Bearing these remarks in mind, it turns out that
knowledge is not only of the order of the general, for
knowledge exists, and can only exist, in the form of
concrete temporal-spatial processes enacted in acti-
vity rather than of impalpable things or products.
This is why, within this perspective, knowledge (for
instance mathematical knowledge) cannot exist in a
kind of Platonic realm, detached from culture. Nor
can it be reduced to its material dimension. In the
same way as music does not exist in the score or in
the violin, mathematics does not exist in rulers and
compasses or in the dry written text of a theorem
and its proof. A book or a written theorem is an arti-
fact, a trace of activity. For, again, mathematics (as
a set of practices) and mathematical knowledge (as
defined previously) ercist in the form of activities, in
performances.

I can rephrase these ideas in other terms: In the
ontology that underpins the semiotic approach to
education that I am sketching, knowledge appears
as an ensemble of culturally and historically consti-
tuted embodied processes of reflection and action.
In the case of arithmetic, those processes would be
processes of reflection and action about quantity
mediated by embodied forms of representation, as
in the case of the Oksapmin investigated by Saxe
(1982) ot material Jorms of represenrarion, as in
the medieval abacus, etc. In the case of music, it
would be processes of aesthetic and aural expression
mediated by violins, pianos, etc.

ln the epistemology that underpins the semiotic
approach to education that I am describing, tohnow
is to enact (through embodied and other types of
signs and artifacts) cultural forms of action and
reflection. To hnow is to make them present, to
expand and to generalize them, and also to criticize
and subvert them.

As we can see, semiotics is crucially embedded
in the ontological and epistemological concepts of
the semiotic approach to education that I have been
sketching. Now, how does Tearning enter into this
picture? Learning appears as follows. The students
cannot necessarily discern the historical-cultural
forms of action, reflection, and expression that
constitute, for instance, projective geometry or
algebra. Let me refer here to an example that comes
from a Grade 2 class of 7-8-year-old students. The
example is part of a lesson whose goal was to get
the students acquainted with a historical-cultural
form of reflection and action that each one of us, as
competent adults, recognize as algebraic .- a cultural
form of thinking thar would easily lead us ro genera-
lize the sequence shown in Figure 2 in order to find,
let's say, the number of rectangles in Term 100, as
well as a formula for Term n.

ffi *rt ttilrre ilrc ffiffiffi
retffiH
ffiffiffiffi

Figure 2: The first terms of a sequence that Grade 2 students investigated in an algebra lesson

Tsr:m 3Th::rr I T€ffi,r9
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ON SE}TTOflCS AND EDUCATION

Luis Radford

culturally constituted forms of action and reflec-
tion. Knowledge and knowing mediate each other
in the Hegelian sense. That is, one is the mode of
existence of the other. Now, since this enactment in
which knowing consists may not be apparent for the
students, they learn it through processes of objecti-
fication-a term that acquires a specific meaning in
our approach and from which the approach borrows
its name. Indeed, we call this approach the theory oJ
objectification (Radford, 2008, 201f ).

I deemed it necessary to spend some time trying
to explain our concept of learning mainly because
it differs from traditional concepts where learning
is reduced to an assimilalion o[ somelhing already
there. Our concept of knowledge as a process
precludes this interprerarion. If knowledge is a
process, to learn and to know something can only be
disclosed through our participation in those social
practices that make knowledge available. It is only
if you consider knowledge as a product that you
can imagine that knowledge can be transmitted.
For us, knowledge is not a product, but a process.
Knowledge is action.

Our concept of learning is also different from the
one established by educational approaches inspired
by Piaget's epistemology. For the theory of objectifi-
cation, knowledge is not something that our students
construct. Knowledge exists before the students go
to school. We think that the metaphor of learning as
knowledge construction is in this sense misleading.
It may be better, we suggesr, to rhink of learning as
something into which we cQme to participate. As
such, it entails something old and something new.
It is old in the sense that knowledge is historical and
cultural. It precedes each one of us. It is new, for in
each learning activity, it always oppears differently. In
other words, knowing -as the mode of existence of
knowledge- is always particular. It is an event, and
as such it is situated in time and space. It is unique.
This is why the same teacher cannot "produce" the
same lesson twice, exactly as the same music director
cannot "produce" the same symphonic performance
twice. The teacher, like the music director, in fact
does not produce a performance. They participate in
it. Knowing as event entails participation with others.

Let me leave these theoretical considerations
there and come back to my Grade 2 example. I
would like to illustrate rhe process of objectification
in which the students engaged and our of which

learning occurred. As will become apparent, in the
account of learning semiotics is crucially present.

To become sensitive to cultural-historical alge-
braic forms of thinking about sequences like the one
shown in Figure 2, the students were asked to extend
the sequences up to Term 6. A subsequent question
consisted in asking the students to decide whether
the term shown in Figure 5 is Term 8 of the sequence.
They were told that this term was drawn by Monique
(an imaginary Grade 2 student); rhe srudenrs were
encouraged to discuss in small groups.g

Figure 5.

ililrcil:ilruiltrurcilililtrilruil
The stuilents were requested to iliscuss whether Monique,s
lerm is Term B oJ the given s?qu(nce

Let me focus on the discussion that a group of
students had with the teacher-a group formed by
James, Sandra and Carla. When the teacher came
to see the students'work they had already worked
for about 32 minutes together. They had finished
drawing Terms 5 and 6, tried (unsuccessfully) to
find the number of rectangles in Term 12 and 25,
and answered the question about Term 8 (which
they considered to be Term 8 of the sequence). The
teacher engaged in collaborative actions to create the
conditions of possibility for the students to perceive
a general structure behind the sequence. In order to
do so, the teacher engaged the students in a counting
strategy that involved Terms 1 to 4 (drawn on the first
page of the activity sheet) and that would be gene-
ralized. to Term 8. Term 8 of the sequence was not
materially present. Monique's drawing was in the next
page of the activity sheet. Here is the first excerpt:

. Teacher: We will just look at the rectangles that
are on the bortom (while saying this, the reacher
makes three consecutive sliding gestures, each one
going from bottom row ofTerm 1 to bottom row of
Term 4; Pics 1-2 in Fig. 6 show the beginning and
end of the first sliding gesrure). Only the ones on
the bottom. Not the ones that are on the top. In
Term 1 (she points with her two index fingers to
the bottom row of Term l; see pic. 3), how many
[rectangles] are there?

. Students: I !
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ON SEMIOTTCS AND EDUCATION

Luis RadJord

a two-finger indexical gesture to the place where
hypothetically one would expecr to find Term 8;
see Pic 6.) How many rectangles would Term 8
have on the bortom?

. Sandra: (hesitantly, after a relatively long pause) 4?
In Line l, the reacher makes three sliding

gestures to emphasize the fact that they will count
the bottom row of the four given terms. Then, in the
following lines, she starts a joint counting process
suggesling a cultural florm o[ perceiving the terms o[
the sequence-one in which the mathematical ideas
of variable and relationship between variables are
emphasized. Since Term 8 is not there, the teacher
pretends that Term 8 is on the empty space of the
sheet, somewhere ro the right of Term 4. She points
to the empty space, as she pointed to the other terms,
to help the students imagine the term under consi-
deration. Yet, as Line 10 intimates, the passage from
Term 4 to Term 8 was not successful. The objecti-
fication of the manner in which sequences can be
algebraically perceived has not yet occurred. The
teacher hence decided to restart the process, with
some important modifications. Indeed, during the
second attempt, the teacher does not go from Term 4
to Term 8; this time she counts on the visible Terms
I to 4 and includes then Terms 5 to 8, which have to
be imagined by the studens with the help of gesrures
and words:

. Teacher: We will do it again...

. Teacher: (Pointing to Term I with a two-finger
indexical gesture) Term 1, has how many?

. Carla: (Pointing with her pen to the bottom row)
1, (without talking to the teacher points to Term
2 with a two-finger indexical gesture; Carla points
with her pen ro the bottom row of Term 2) 2,
(again without talking the teacher points to Term
3 with a two-finger indexical gesture; Carla poins
with her pen to the bottom row of Term 3), 3,
(same as above) 4, (now moving to rhe hypotheti-
cal place ofTerm 5 and doing as above) 5.

. Teacher: Now it's Term 8! (The teacher comesbach
to Term I . She points again with a tw o-finger indexi-
cal gesture to thebottom row of Term l) Term l, has
how many [rectangles] on the bottom?

. Students: 1.

. Teacher: (Pointing with a two-finger indexical
gesture to the bottom row of Term 2) Terrn2?

. Students: 2!

. Teacher: (Pointing with a two-finger indexical
gesture to the bottom row ofTerm 3) Term 3?

. Students: 3l

. Teacher: (Pointing with a two-finger indexical
gesture to the hypothetical place where bottom
row of Term ,1 would be) Term 4?

. Students: 4!

. Teacher: (Pointingas above) Term 6?
o students: 6!
. Teacher: (Pointing as abwe) Term 7?
. Students: 7!
. Teacher: (Pointinga.s aboye) Term 8?
. Studens:8!
. Sandra: There would be B on the bottom!
The teacher and the students went to page 2 of

the activity sheet and counted together the rectangles
on the bottom row of Monique's term and realized
that the number was indeed 8. At this point the
relationship between variables started becoming
apparent for the students. The relationship became
objectified. The teacher then moved to a joint process
of counting the rectangles on the top row:

. Teacher : Very very good. Now, we will verify if
Monique has the good amount [of rectangles]
on top. We will just look at the top... (lihe in the
previous episode, she mahes two sliding gestures,but
this time pointing to the top row ; see Figure 7, pic 1) .

Term t has how many ?
.Students:2!
. Teacher : Term 2 ?
.StudenG:3!...
. Teacher : Term 3 ?
.Students:4!
. Teacher : Term 4 ?
. Students : 5 r. (see Pic 2)
. Teacher : Term 6 ?
. James : 7
. Teacher : (Repearing) 7 ... Bravo ! Term B, will have

how many ?
oStudents:9!
. Teacher : Ok. Oh ! Excellent. Are there 9

[rectangles] here (pointing to Monique\ term) ?
. Sandra : Yes, there are 9.
. Teacher : We will count it together.
. Studenrs : (AJter turning the page where Monique\

term is, the teacher points orderly and rhythmically
to the rectangles one aJter the other, while Sandra
says) l, 2, 3, 4, 5, O, 7, B. . . r. ? (long pause following
a general surprise. See pics 3 and 4 in Figtre 7).
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ON SEMIOTTCS AND EDU CATT0N

Luis Radford

As the transcripts suggest, the objectification was
accomplished through an intense interplay between
various sensorial modalities and different signs.
These embodied modalities and signs are epistemo-
logically fundamental in making the general appear
through the particular, or to say it otherwise, to make
the event (i.e., the teacher-students' joint activity)
the mode of existence of the general-.its incarnation,
so to speak. While in Leibniz's semiotics, the senses
and the signs as tangible entities cannot be consi-
dered as a fundamental part of cognition, for the
theory of objectificarion rhe embodied and material
dimension of activity is unquestionably central. As
Leibniz reasoned, "necessary truths such as found in
pure mathematics, and particularly in arithmetic and
in geometry, must have principles whose proof does
not depend upon examples, nor consequently upon
the testimony of the senses" (Leibniz, 1949,p.44).
For Leibniz the concrete examples that necessarily
appear in material form and are grasped through our
senses may be required to awake (reveiller) the prin-
ciples and lheories lhat are already dormant in our
soul (Leibniz, 1887, p. 34). The marerial world that
we grasp in a sensuous manner cannot be considered
as part of knowledge itself. For knowledge, in the
rationalist camp, is of the order of reason and logic
alone. For the theory of objectification, by contrasr,
the bodily materiality o[ our actions are conditions of
the existence of knowledge. Without the former the
latter cannot exist.

SyNTunSIs AND CoNCLUDING REMARKS

This article seeks to contribute to current discus-
sions about semiotics and education. A "semiotic
approach" to education, that is an educational
approach that draws from semiotics, I argued, cannot
consist of simply the amalgamation of a semiotic
theory and an educational one. A semiotic approach
to education is bound to the manner in which its
epistemological and ontological assumptions are cast
in, and even transformed by, semiotic concepts and
constructs. To support my claim, I discussed, to a
certain extent, Leibniz's view of semiotics. His theory
of human understanding shows how the manner we
come to know is intimately related to our resorting to
signs and to assumptions about the ontological and
epistemological structure of reality (i.e., what reality
is, and how we come to know it). Then, I briefly

discussed the role that Piaget ascribed to semio-
tics in his genetic epistemology; I made an effort
to show that Piaget's semiotics is inscribed in the
epistemological tradition of the modern era where
transcendentalism is bracketed and the emphasis
is put on the subject (Radford, 2OIZ). I suggesred
that, without discarding the intersubjective nature of
language, in his experimental analyses, piaget ended
up conceiving of language as a mere instrument of
representation of actions, and objects Of actions.
This might have been the price to pay in order ro
keep his genetic epistemology coherent. Be that as
it may, the subsequent brief allusion to contempo-
rary sociocultural trends seemed to me appropriate
in order to convey an idea of alternative ways in
which to theorize the role of signs and artifacts in
knowledge and knowing. The allusion to sociocul-
tural trends was an occasion to bring forward one
striking difference between modern and cultural
epistemologies. Briefly stated, the difference consists
in how, ontogenetically speaking, the epistemologies
of modernity emphasize the individual as the source
of meanings and significations. Sociocultural trends,
by contrast, find such a source in culture and its
practices.ro The last part of the paper was devoted
to offer an example of a semiotic approach to educa-
tion-the theory of knowledge objectification. By no
means is this approach paradigmatic of the various
contemporary trends in mathematics education, let
alone of education as a whole. The interested reader
is encouraged to refer to some recent work in this
area.ll The theory of objectification draws from the
Hegel-Marx,Vygotsky line of thinking and suggests
an alternative way in which to conceive of knowledge
and knowing. Endorsing a dialectic dlmamic between
ontologlr and epistemology, knowledge is considered
as an ensemble of culturally and historically consti-
tuted embodied processes of reflection and action;
knowing is the embodied, and material semioric
enactment of such processes. Now, since for the
students the culturally and historically constituted
embodied processes of reflection and action may
not be apparent, the classroom activity (considered
as a teacher-students joint process) moves towards
their objectification. If objectification in general is to
become aware or conscious of something (Radford,
2OO2), objectification in classroom reaching-and-
learning activity occurs in that (stretched) moment
when the object of knowledge appears refracted in
the participant's consciousness. Although the teacher
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eye ,by contrast, may be satisfied with the apparent spatial
resemblance of these terms with the other terms of the
sequence and might consequently fail to note the missing
rectangle.
f 0. Of course, the distinction that I am trying to make
does not amount to saying that the sociocultural realm is
not taken into account in the epistemologies of modernity,
and in Piaget's genetic epistemology, in particular (see,
e.g., Nicolopoulou and Weintraub, 2009); nor am I saying
that sociocultural theories do not take into account the
subject or that the subject is reduced to a simple outcome
of cultural production-see, e.g., the discussions about
the concept o[ self in Mikhailov ( 1980), or more recently
in Stetsenko and Arievitch (2004) or Roth and Radford
(201 r).
ll. A partial (chronological) list includes the following
items (full bibliographical details can be found in the
Reference section):The book Semoisis et pensee humaine of
R. Duval, published in 1995.

. The book Educational Perspectives on Mathematics as
Semiosis: From Thinking to Interpreting to Knowing,
edited by Anderson, S6enz-Ludlow, Zellweger, and
Cifarelli, in 2003.

. The book Activity anil Sign: GrounilingMathematics
Eilucation, edited by Hoffmann, Lenhard and Seeger
in 2005.

. The Special lssue of Educational Studies in
Mathematics Setniotic perspectiyes on epistemolog anil
teaching anillearning oJ mathematics edited by Sdenz-
Ludlow and Presmeg in 2006.

. The Special Issue of Relime Semiotics, Culture
anil Mathemtical Thinking, edited by Radford and
D'Amore in 2006 (http://dialnet.unirioja.eVservleV
revista?codigo=7 97 8).

. The book Semiotics in mathematics education:
Epistemology, history classroom, and culture, edited
by Radford, Schubring, and Seeger, in 2008.

. The book Mathematical representations at the inter-
face of the body and cuhure, edited by W -M. Roth
in 2009.

. The book Semiotics education acperience, edited by I.
Semetsky in 2010.

. The Special Issue of Educational Studies in
Mathematics Signifuing anil Meaning-Mahing in
Mathematics Thinhing Tearhing and Learning Semiotic
Perspectites, edited by Radford, Schubring, and
Seeger, in 2011.
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