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INTRODUCTION

The Centre for Educational Research and Innovation is
exploring the rossibility of a co-operative scientific programme in

the field of the learning sciences.

The following text refers to five parts of the potential pro-
gramme, each one concentrating on one or more components - human,
Phylogenetic, mechanical - of a general theory of learning. The
strategy of the programme is to include ways of access to ail five

as recognised parts of a common field of study.

I. Genetic sociology : symbolic systems and early

socialisation

ITI. Experimental ethnography : the effect of literacy

on the structure of skill and memory

ITI. Language and infancy : the child’'s constribution
to linguiétic change and stability

IV. Ethological studies : behavioural homologies

V. Theoretical models of learning : artificial

intelligence
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Specific aspects which will be elaborated in more detail later
are : selection-recognition theories of learning; ckills as the per-
ception of differences and as such a basic feature of all cognitive
processes; the "culture-specific" character of skills; the importarnce
of phylogenetic studies; questions of stability in general and the

‘Stable rules themselves.

The following document is therefore no more than a preliminary
statement, the purpose of which is to provide a basis for discussion
with interested scientific groups, and thereafter a programme of
scientific co-operation in the field of learning theory.

June 1972



Two problems are better than one.
One of them may be the solution to

the other,

Skill, sb. ME /a. ON. Skilja to
divide, distinguish, or skilja to
decide, related to Mdu. and MLG.

schillen and schelen to differ,

make a difference, etc./

In short, the form of an object is

a "diagram of forces", in this sense,
at least, that from it we can judge of
or deduce the forces that are acting or

have acted upon it.

D'Arcy Thompson
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Section I

COMMUNICATION

1. The burden of the arguments that follow -~ or at least the basis
from which the other arguments may be inferred - is that there are two
views of communication, one that we might call Lamarckian, the other
Darwinian. The first says that communication consists in purveying a
pre-existing message from a pre-existing A to a pre-existing B with

as little interference as possible, so that ideally the rrocess
(noiseless and dirtless) will be perfectly reversible (that is, you
cannot tell that anything is wrong when the film is run backwards).
This view is Lamarckian in that the purpose of communication - or that

form with which we are concerned, namely transmission between gener-

ations -~ 1s to preserve what has been acquired. The state of the art

in the learning sciences, encompassing animal and human cognitive
behaviour, is s*ill at the stage where it accounts for the long neck
of the giraffe by a phylogenetic adaptation to the height of food
trees. The second view is Darwinian in that it does not coasider
transmission {always used here as between generations) as a means of
preserving what has been acquired, but sees all acquisition (e.g.
culture or language) as the result of vicarious selection favouring
reproduction and recognition.

2. Two views of learning result : one, familiar to traditional learn-
ing theory, is that learning results from instruction (adaptation);
for the other, selection (inhibition, amplification) is a more central

feature.

Modern information theory is a mathematical language for talking
about Lamarckian communication channels. The measure of information
in this language is the actual amount by which uncertainty abgut
output it reduced when a particular signal is received. In a "perfect"”

channel there will be complete one-to-one cecrrespondence between input
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and output signals. So obiservers will have the same uncertainty about

both. We can see that the ideal model is symmetrical and reversible.

Furthermore, the input-output model has caused the role of inhi-
bition to be underestimated (by regarding it as the simple inverse
of stimulation). It is clear, for example, that when input equals
output, information is conserved, communication is instrumental to
other aims, a means of extending the message. The separation of
language from thought, or the sterile debate on priority between them,
results from a prosthetic r >tion of languags use and a concentration
on intention in behaviour in terms of which unintentional effects are

considered error and noise.

3. This input-output model has made it difficult to see more than
the isolated tasks that characterise psychological studies, centred
as they have mainly been around experiments. In order to understand
the above remarks it will be necessary to look at the origins of
psychology and the function of experiments for, though there is no
doubt that experiments are useful, indispensable, investigative tools,
they are not neutral communication channels - though it seems often
to have been assumed that they are.

Do we say what we mean or do we mean what we say ?

PSYCHOLOGY AND PHYSICS

Psychology is linked to the growth of the mathematical and phys-
ical sciences (the problem of the means of getting knowledge) as
economics is to industrialisation. The relation is worth looking at

in three ways

1) A functional dependency exists between them, psychology
patches up the discrepancy between sensory experience and
the world discovered by mathematical physics.

2) Psychology provides scientific acfivity with its needed,
exogenous, starting point, and provides support for the
"objectivity" required in the programme of the physical
sciences.

3) , The characteristics of the social sciences show similarities
to those of the physical saiences in the early stages of

their development.

10
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4, We are only beginning to understanrd the mutual dependence inherent
in the relation between the social and the physical sciences. The chief
characteristic of the discovery of mathematical physics in the 17th
century was that the world it proposed as real was describable only in
mathematical terms, and was unrelated to the tangible world that we
experience every day. This had never been suggested before by those

who pretended to observe natural phenomena, though it had been, of
course, by men who, though, had no engineering pretensions. Had this
new science of physics rot been successful, there would have been no
serious consequences. But it was, overwhelmingly so, and left unex-
plained how man's senses, and apparently not onlv his senses, could
lead him into error. It is this enormous guestion that provided
psychology with its function, and it is to this question that psycho-
logy owes its origin. Since science of any sort is done by man, the
problem of accounting for his innate &nd acquired errors is no trivial
one.

The influence of Bacon on the development of sciences is due more
to his observation on "idols" than con "scientific method". For what is
new in the scientific spirit is not a belief that observation and
experiment were indispensable.to science, but a doubt about observation,
a belief that lots and lots of experiments would be necessary and an
insistence that all experiments and observations be reported in full
and naturalistic detail, preferably accompanied by names and creden-
tials of witnesses. Mediaeval scientists had believed that observation
was indispensable, but they also believed the observations = they had
no reason to mistrust their senses. The later developments go together
with a growing mistrust of the human being as a reliable observer
an observation of a star is not a star observed but a clue to its
position and no more. A certain ritualisation of observation sets in

(that is, a showing of credentials).

5. Psychology is thus the propaedeutic science, concerned with

accounting for-or discounting man's performance as an observer,
with perfecting the channel, a necessary adjunct to physics.

First of all, psychology as an effort at "objectivity" studies
events as if outside time outside space, as if immediate in time and

space. The experimental tradition in psychology and in physics is

clinical-diagnostic, concerner with individuals and signs.

11



The physical instruments of the laboratory have frequently proved to
be models for the world to be observed and for the concepts in terms
of which hypotheses about the world are framed.

Properties of external "stimuli" with which psychologists have
been concerned include those dependent on physico-chemical variables,
such as brightness, loudness and colour, ecoiogical properties depend-
ent on associlation with noxious events or visceral gratification,
and most recentlv, properties that result from tlie collation of ele-
ments of stimuli, such as novelty, difference an! complexity. In each

‘case, psychological investigation is an adjunct to the many models of
scientific investigation, explanation, instrumer.*s of the physical
sciences., Psychophysical properties are derived from distribution of
energy, ecdlogical properties from the facto»s governing natural
selection, and most recent investigations attempt to reduce psycholo-

gical phenomena to the terms of information processing.

IMPLICIT AND EXPLICIT KNOWLEDGE

6. Of course, both physical scientists and psychologists do expe-
riments but that is due as much as anything else to a rivalry and
emulation with which we are not concerned here. Certainly psychology

- and the subsequent other sciences of man - has always aspired to the
precision and transparency of mathematical physics, but its origins do
not lie in that aspiration alone but in the fact that the programme of
the physical sciences, particularly mathematical physics, was incom-
plete, and could not proceed without a psychology. .

The similarity of experiments in physics and psychology lies in
more than a supposedly borrowed methodology. Conversely there is a
clinical atmosphere surrounding many of the hi. rical experiments in
physics. Psychology as propaedeutic to science : in scientific puzzle-
solving, everyday thinking and the 1limit case studied by the psycho-

logists, where the subject is under strain, coincide.

7. In emphasisiiag how much of psychological thought has been rooted
in experiments instead of in transmitted bodies of skill and knowledge,
we are not so much concerned with pointing out the discontinuities
between experiments and real life as with indicating to what kind of
real life the experimental situations correspond and the possibility

12
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of considering experiments no* as a limit case of real life at all but

as artefacts of induced verdicts. The induced strain of experiments

produces verdicts.

Cognitive activity as observed under the perceptual strain induced
by experimentation is a means toward a collection of verdicts abetted
by instruments of various kinds : the senses, language, experience,
and experiments. The experiments are typically such as to induce an
illusory separation between "éerception" an? "cognition". The observed
features of cognition and learning have in turn been attributed to a
series of "faculties" designed for specific performances, the assumption
being that each experimental task is diagnostic ¢f a particular cogni-
tive process. The concentration on the isolated task is reflected, in
turn, to the point of absurdity, in the experimental tradition itself,

both for the subject and his task and the experimenter and his.

8. The experimental tradition in psychology is tied tc achieving
conservation of information in the acts of observing and communicating

that constitute psychological experiments. Hence

1) the understanding of cognitive acts as immediate in time,
and immediate (individual, clinical) in space; as reversible;
as adequately reflected in experiments;

2) the assumed malleability of human beings as performers of
tasks;

3) the tie of modern physical sciences and of psychology to
an intentional explicit pedagogy in which tacit knowledge
and skill are unaccounted for;

y) the difficulty of understanding the relationship between

cognition and culture;

5) experiments take the form of _solated tasks diagnostic of

particular cognitive processes, attributed in turn to a

series of "faculties" designed for particular performances.

9. But what are these isolated tasks that constitute psychological

experiments like ? What kind of experience is an experiment ?*

* 1ln Piagetian Inventories (to appear), an attempt has been made to

present the corpus of Pilagetian experiments, stripped as much as
possibie of their intentional component. Though each experiment
then appears as an error structure relatively free of its hypothe-
tical purpose, the context provided by the rest of the corpus is
strengthened.

13
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And what characterises performance in them on the part of psycholougical
subjects ? In what way, if any, do they exemplify the experience and
the situation of the child or adult in learning, where relatively few
tasks are well-formulated ? What kind of experience is an experimenf ?
Tasks may be defined in two ways

1) explicitly (by instructions);
2) implicitly (by strain).

In either, the precision of the task and of the experience, its
usefulness in investigating behaviour, requires that deviations in task
performance be clear and classifiable. We are not interested in whether
a subject performs the task well or not. The task must induce an error
structure or behavioural maze in the population of subjects performing
it.

The provenance of psychological experiments themselves makes i*
difficult to avoid inferences - invidious or relativist - about failure
to perform (or errors, or poor performance) on the part of members of
different cultures or subcultures. It is not enough to avoid inferring
a lack of ability, as is often done. Some hypotheses are required about
structures or strategies to which the errors correspond, and those
hypotheses should be compatible with the transmission structure in which
the cognitive activity takes place. The only experimental situations
that can occur are those that fit these hypotheses. Of course, fitting
a hypothesis is not the same as confirming it.

10. The point of the design of psychological experiment is to inter-
fere with immediate recognition by straining habitual processes so
that specific false responses become possible or a verdict is elicited.
This means that the subject is forced to resort to criteria in order
to perform. It is probably true of any isolated task that criteria

are resorted to in the absence of context. In the presence of iann—
gruity we search for cues. Criteria are always resorted to after-the-
fact, or failing immediate recognition. Monitory attentiveness to
criteria, or checks, are resorted to only when in doubt. There is a
clear relation between these checks resorted to in the presence of

doubt and the explicit methodical rules on which the whole of the

scientific enterprise is based. Concepts are criteria for verdicts

ways of checking for cues, resorted to only when mechanisms that have

been programmed for immediate recognition fail. In order to perform

14



E

O

ordinary unisolated tasks, a large amount of implicit, subliminal learn-

ing must take place. Errors are perhaps the only source of explicit

knowledge we have.

11. The complexity of the process of visual perception of objects and
of the representation of objects is well known. Investigations have
shown that the apparent simplicity and directness of visual perception
of an object or of its representation is often imaginary, for no sooner
are the conditions of perception made slightly more difficult by blur-
ring or by ambiguous signals or masking by other voices than the true
complexity of the process becomes fully apparent. It is in such cases
that it becomes clear that the recognition cf objects is a complex
activity, in part conditioned by education though not formal education.
What people see is not necessarily the same as the verdict they give
under difficult perceptual conditions. .

Interference experiments may test the siability of the underlying
competence (is it stable under minor perturbations ?) We will return
to this possibility later.

12. Induced errors thus have several functions in psychological exper-
iments. (It is importent to note that only ir the third role has

error any invidious definition).

a) Product of induced strain : the purpose of the experiment
is to isolate "errors" as unequivocally as possible. Ideally,
the task is an error structure and all performances of the
task are equaliy valid alternative articulations of the task.

b) Rules : the errors provide evidence of cognitive mechanisms
at work underlying normal performance, of discrepancy between
competence and performance, of a deep structure underlying
the visible surface structure of behaviour (Section II).
Fundamen’'al processes are more clearly seen in errors than
in confinement to norms. Errors reveal the mind at work as
correct responses, adaptation, conditioning, do not, because
we cannot be sure to what to attribute "correct" behaviour.
For errors to arise, experience (experiment) is necessary.
Yet experience without error is muta.

c) Trials : errors reveal steps in a progressive development
from a given perspective provided by the task itself. They

are a "heuristic", for reducing trial-and-error procedures

15
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in the solving of the given prob:=m. Note that "choice reduc-
tion" is an interpretation of how "discovery" (or "reccvery")
procedures such as grammars may be structured.

This last role is either a developmental version of the
logical typology of alternative responses described under

(a) or it reflects a view of the tasks as steps in a succes-
sive surrender of nature's secrets to sound methods skilfully
deployed.

13. What results when cognitive processes and theories about them are
extrapolated from the observation of isolated, reconstructed tasks,
where the subliminal component of the task (which includes its context
among other things) is excluded ?

The point here is not that experiments are partial :v special
cases, but that they are a part of a collection whose ccntent is
thought to be reproducible by the concepts to which the subject resorts
when at a loss. But the corpus of skill and knowledge is probably not
so reproducible.

A psychology that asks only guestions concerning methods and
concepts, and that views learning as an accumulation of independent
units, will get not further than scientific textbooks, based as these
are on the idea that a body of knowledge and skill can be reproduced
methodically (explicitly).

Thinking is usually described as a new combination of previously
learned elements among which ;roblem-solving situations have been
predominant. Cognitive development must then necessarily be understood
as some form of "learning to learn". The purpose of cognition will
then be - in other words - "deuteronic" : to reduce the need for more
cognition. This is a device, or law, of "least effort" and "least,
uncertainty" that resembles planning. It is clear that tasks and rules
already contain a great deal of structure, resemble, in fact, the struc
structure contained in the language by which children acquire a great
deal more than linguistic skill. A great deal of information about the
economics of cognitive organisation can be had from an examination of
its tools. The most potent *ools are what is thought about, what is

remembered, what is learned.

When we memorise a sentence, all our previous familiarity with

the lexicon and grammar of the language comes to our aid. Rehearsal

16
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or repetition has the effect of organising many separate items into
a single unit like the substitution of a single symbol for a longer
expression that is the operation used in multiplication. Men form
complex ideas, as Locke said, "for the convenience of communication".
But the process sometimes leads to confusion because it is the '"work-
manship of the mind and not referred to the real existence of things".
Cognitive skills do not develop by themselves, nor is memory separable
from what is remembered, which in the case of linguistic items contains
its own mnemonic devices and selects and develops in the learner those
skills and strategies that are most propitious.

One can imagine a theory of cognition that is not, as present
theories are, completely dependent on experiments both as a source

for hypotheses and as evidence. "What is learned" can be studied

a) by studying the product, by an analysis of the explicit
intended body of knowledge, skill, belief;

b) by studying the process of acquisition independent of the
product, which means studying the acquisition of a very
small part of the product and assuming that the rest is just
more of the same;

c) by studying the errors induced by acquiring a specific pro-
duct : the minimal processes essential to acquiring the .
specific product - and maintaining it.

14. This discussion suggests that conduct observed in isolated tasks
is detached from its implicit psychological context by the very design
of the experiment, and that the purpose of these experiments is to
induce criterial attentiveness and decisions of a skilful nature.

1n other words, alleged cognitive processes are not being observed

at all, and learning as it has been understood is an experimental
fiction. Furthermore, the provenance of psychological experiments is
inimical to their use in understanding the relation of cognition to
culture, for these @xperiments are propaedeutic artefacts of proce-
dures in the physic:l sciences. The "experimenter effect" is the
following : the experiment is derived from a corpus of mechanisms and
procedures, and from a view of these procedures and imechanisms that
abstracts them from their tacit subliminal, skill, craft, context.

A physics that requires a psychology to expunge "experimenter effects”,

or noise due to the observer, that requires its "stimuli" (input) ana

17
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"sensations" (output) to correspond perfectly, requires in turn a
psycholo,v based on an assumption of human malleability and uniformity,
Differentiation or recalcitrancs in behaviour, or ever species-specific
behaviour, cannot be taken seriously.

COGNITION AND CULTURE

How does the culture in which someone is brought up affect the
development of thinking and learning ? Are the abilities to think and
learn different in cultural and racial groups ? We will suggest in
the coming sections that these questions are not well put, that they
beg the questions they ask.

Concentration on isolated tasks makes it difficult and probably
impossible to treat cognition and culture together. The associated
concentration on a supposed "immediacy" of perceptual acts also ob-
scursas the cultural component since apparent immediacy in recognition
of objects and their classification is precisely what members of a
culture share and what a culture or a language achieves and maintains
in its members : it does not underlie cultures but is a cultural pro-
duct. Members of the sames group, culture or species recognise the
same things as the same. That is one of the meanings of winking

do you see what I see ?

15. What chiefly characterises members of the same culture, subculture,
or group, what a culture "teaches" its members, is the immediate reco-
gnition of the same things as the same. What is regarded as self-evi-
dent is the result of training. The products, arts, kinship and

disease classifications and rituals are buttresses and by-products of
this transmission. What require s*udy are the mechanisms by which the
shared intuitions and meaning of its members =-whetlier they be the
immediate recognition of forms or well-formed sentences, whether they
induce linguistic or perceptual uniformity = are transmitted. Other-

wise you are asking what "culture" is, as if there could be nothing.

16. On the other hand, the scientific claim is that a "universal",

other-than-cultural, transmission can be substituted for the cultural
one by an incorporation of knowledge that acts to jncrease unanimity
and univocity. The scientific claim is that, at least in theory, any

body of knowledge or skill can be reconstructed by explicit rules,

18
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axioms, instructions, receipts such as can be perfectly and unambig-
uously transmitted.

The distinction between "learning by doing" aud school learning
and between formal and informal learning hinges on the transition to
school - on the part of individuals and groups - as a transition from
oral to written transmission. Written instruction, the context which
we know as "nmedagogy", transmits intentional knowledge and has no
explicit understanding of the unintended component. In this context,
"cognitive" means an intentional process. Research is the search for
knowledge turned into a form of work. Writing, similarly, is reading
(or browsing) become industrious. Yet theory and practice alike sepa-
rate sender from receiver, writing from reading, teaching from learn-
ing,speaker from listener. A separate sender and receiver is indispen-
sable to giving the character of communication to all human events.
The separation of teaching from learning (in every level), and of
writing from reading, accentuates the instrumental role of one and
the docility of the other. What this means above all is a claim that

a "universal" other-than-cultural transmission can be substituted for

the cultural one, by an incorporation of knowledge that acts to increase

unanimity and univocity.

We are becoming increasingly aware that this claim does not hold
up in practice; that skill, craft, implicit, tacit knowledge, are a
large component of scientific practice; but we are at a loss to
understand this component. At least in theory, scientific practice
attempts to incorporate its knowledge in such a way as to be inde-
pendent to a high degree of the vagaries of human and circumstantial
differences, and on the components of what we recognise as cultural
"traits" and '"characteristics". The "scientific" study of "culture"
and of other human products has been at a loss to deal with just those

phenomena that scientific practice claims to be able to replace.

17. Theories of learning and cognition have been particularly unfit
for cross-cultural questions. The function of schools as secular
acculturation agents permitted education to be regarded as an instance
of some autonomous, context-free learning process. The attempt to
infer underlying ability from performance implies a diagnostic notion
of competence (you have it or you don't) yet there is no reason to
assume that cultural differences are symptoms. Asking what is common

19
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to all cultures is like asking what is common to animal species. It is.
that they differ.

We have tried to suggest liow psychology has been tied to the
investigation of the performance of isolated tasks, isolated from

their context and hence neutral with respect to any context. These
tasks, lodged in experiments, may take place interchangedly in any
isolated place : a psychological laboratory, a classroom, a workplace,
or a medical clinic. The patient, worker, student, are constant points
of reference. A member of another culture, an aboriginal, is similarly
buttonholed. But of course studies of cognition and culture are either
basic to cognitive studies or they are not. They are not another
application of what we already know. After all, our own culture is not
culturally neutral, except insofar as we think a radically different,
explicit, transmission is possibla.

The transition to a written "memory store” brings with it a
transformation of what is considered knowledge and of the cognitive
processes that serve.

Along with schooling comes - on the part of individuals and
peoples alike - the transition to writing : decontextualised, inten-
tional, explicit transmission. With the change in the mode of trans-
mission comes a depreciation of oral transmission and the skills that
the new knowledge is designed to replace by a form of cognition that
is increasingly methodical, specialised, work. This is a cognitive
effect that coincides with the school's traditional acculturating
mission and persists when the mission changes.

Just as all communication systems of language users (which all
imply the underlying role of language) differ substantially from any
communication system employed by speechless creatures, so the speech
of peoples who possess writing differs from the speech of those who
do not and is dominated by the written mode even where little or no
writing is actually done. Thus in present day Africa, cultural gulfs
are less between generations than between literate and non-literate,

each cut off from access to the culture of the other.

18. There was little pressure to make doctrines relevant to the
problems on which they pronounce as long as the doctrines were accep-
table, as long as they coincided with the school's mission as it was
widely understood. Psychology, like economics, has had & tendency to

take as data for analysis precisely what must be one of the outcomes
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of an analysis that 1is more than an apology for existing institutions.
Robinson Crusoe, the cllegedly autonomous "economic man", was heart
and soul a shopkeeper.

19. Recent years have, in fact, seen the revival of so-called “"genetic®
theories to explain the pattern of racial and social class inequalities
(Jensen, C. Burtt, chiefly). Proponents have restricted their consid-
erations to the narrow questions of the "heritability'" of intelligerce
as measured by I.Q. tests.

Gpponents of these hypotheses contend that I.Q. taests in fact
measure scholastic achievement and that test scores may be accounted
for by socio-cultural influences. Thus, both sides assume I.Q. tests
- and success in school - to be a measure of the "cognitive ability"
required for economic success in present-cday society, though one side

considers the ability "irnate" and the other considers it "acquired”.

The arguments are inadequate for two additional reasons. First,
scientists have become so used to thinking of evolution in terms not
of individuals but of whole populations, not of genes but of genes
pools, that they would hardly be tempted to ask questions of studies
of individuals for answers to the heredity versus environment problem.
They ask the question : does the environment of a parental population
affect the heredity of its offspring population ? And of course it
obviously does, by leading to the selection of suitable individual
parents to leave more offspring than others. We are not interested in
whether environment affects performance, but whether it affects genes.
Twin-studies, since twins have the same genes, are therefore com-
pletely irrelevant. Jensen's evidence is from studies of populations;
the evidence tc the contrary presented by him as well as his -opponents
consists generally of studies of individuals (like twin-studies) and
so proves nothing. To the extent that Jensen is right, he presents
the strongest evidence yet gathered for the social injustice suffered
by disadvantaged populations.

20. A parallel may be seen between the unequal access of groups and
subcultures to the explicit uniform measures of education {unequal
"ability to learn") on the one hand and their unequal access to
Public measures generally - economic,-social, or medial. Disease is
like an experiment made by nature in which a factor is modified or

eliminated. Public measures including education also can be seen as
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social experiments in which variables are changed with unknown and
unintended consequences. All assume that an explicit, non-cultural
transmission is possible, all assume a very large degree of malleabil-
ity, that explicit methods and rules are sufficient to reconstruct
bodies of knowledge and belief, that explicit plans are sufficient to

reconstruct a society.

DISCONTINJUITY AND TRANSMISSION

"L'enfant qui apprend 3 parler ne regoit pas la langue toute
faite : il doit la recréer tout entiére & son usage d'apres

ce qu'il entend autour de lui." (Meillet, 1929)

21. What most characterises learning is its discontinuity between

the learner as receiver and as sender, the large subliminal content

that forces us to ask first of all not what learning is, but what is

learned.

The clear discontinuity between what the child or adult under-
stands and what he or she says is typical of all human behaviour and
underlies much work in recent linguistics (see Section II). The grammar
of his own spoken languagé and the grammar of the language he hears
are often in conflict. The obvious though as yet unanalysed discon-
tinuity between the receiver's and sender's code makes untenable any
view of communication as simply a conservation of information, an
equivalence of input and output, between sender and receiver, even
when the two are distinct persons,

The fact that transmission is largely subliminal, and that the
"tacit" component is larger than the explicit one, makes possible the
efficacy of the learning process as a process of social control.
Learning is a dependency on transmission. This fact makes any sharp
distinction between cognitive and non-cognitive activity difficult

to make for adults, ané impossible to apply to young children.

It also makes it difficult to distinguish completely intended
from unintended effects. Strong evidence for the considerable role of
unintended effects ir informational and experimental circuits is
beginning to be taken seriously. The role of experimental bias in
behavioural research with both animal and human subjects i3 made all
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the harder to explain if a sharp functional distinction between expli-
cit and tacit knowledge is maintained and tacit implicit knowledge is

regarded for better or worse as somehow extrasensory - a "sixth" sense.

22. And finally, the structure of skill, and all the practices, tech-
niques,; arts related to it, has been an obscured area of psychological
study, considered irrational, pre—scientific; intractable. It is only

recently that the ties between modern physical science and the earlier
craft traditions have come to be appreciated as matters of historical
fact, a development that is bound to cause more attention to be paid

to implicit, tacit knowledge in scientific practice.

23. When one considers the role of traditional psychology in progres-
sively eliminating certain types of experimenter effects relating to
observation in the physical sciences, it is well to remember that in
behavioural experiments the instruments are only partly observational,
and there is a large communica*ional component. Most recently physics
has had to face the fact, clear on the quantum 1eye1 but surely general,
that, as Bohr liked to say, observation is an irreversible process.

It is possible that the emphasis on explicit knowledge, itself part

of the programme of modern physical science, is gravely misleading

for sciences dealing with »ehaviour, where intentions in fact obtrude
on & field of unintended effects already well ensconced, constantly
active, orderly, and even "lawful". Obviously, most effects are unin-
tended, most understanding is tacit, most communication is subliminal,
most knowledge is skill.

In recent years, increasing attention has been paid to the effects

of expectancy and other experimenter effects in behavioural research

- which differ from experimenter effects in physical science research
in that they are reflexive, and observation and communication becone
lost in each other, producing an effect similar to solipsism. If these
effects are assumed to be rare then they are only an obstacle to the
reduction of error in the study of behaviour. But their rarity is an
illusion.

24, Hume called attention to the scandal of induction which can be
expressed by noting that science makes use of an invalid logical

argument {(but not a useless logical argument) of the following form :
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If A then B and C should be observed
B abd C are observed, hence
A i confirmed.

Possible theories
CD confirmed by B and C

Experiments verify either indeterminately more, or less, than the
hypotheses they are supposed to test. The subliminal content of'expe-
riments is in fact enormous, both in physical and behavioural research.
It is for this and other reasons discussed above that experiments are
inevitably pedago ;ic in their effect. The residual experimenter, or
experimentee, effect lies pernays in neither one nor the other - not
in the channel - but in the message and code. Furthermore, isolated
tasks obscure the discontinuities in the transmission of all skills,
so that it becumes impossible to ascertain what is learned, let alone
that something is learned.

25. Leaving aside the special case of experiments, and speaking more
generally of any learning situatior : what is learned ? Clearly not
what is transmitted as signal. Processes of a highly abstract sort
"infer" or extrapolate from what is transmitted as signal and from it
reconstitute a far greater field. It is obvious from the observation
of child language learning that much more takes place in the growth
of a child's atilities than can be accounted for in the intentionally
transmitted signals, or in what the child sees and overhears. "Expe-

rience" does not account for "knowledge".

26. The best indication that we do not know what learning is is that
we do not know what is learned. The ¢hild hears a sentence, receives

a message, but at the same time is learning a language. A regulative
effect is derived from this discrepancy between intended transmission
and subliminal learning. The formation of character and the acquisition
of "personality" traits are consequences of the performance, or failure
to perform, of any task including learning (cf. Luria's work on the

directive function of speech and E-rnstein's work on codes).

27. When a child "interiorises" speech, it is not the particular
P

item or directive that performs the directive function. With it, he
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interiorises all the properties and features which linguists try to
study. The child takes in more than the instrumental intention, or
rather is induced to focus on the instrumental function or intention,

at the expense of others that continue to act.

The discontinuity between intentional or explicit and subliminal
transmission underlies the non-sensory or "directive" factors in per-
ception. The perspective effect of a stimulus is dependent on the
expectancy of the organism as a whole. The organism is in a state of
expectancy about the environment, has come to deﬁend on constancy in
the environment. For this reason, we might suspect that behaviour with
regard to "first-cue" searching when faced with an unfamiliar situation
or unrecognisable object might be particularly related to the cultural

component in behaviour.

28. It is likely that the whol2 relation between culture and behaviour
needs reformulaticn. A great deal of work is needed in supplementing
psychological experiments by ethnographic techniques for studying
thinking in the context of bodies of skill, knowledge and belief.

As yet, there is a wide gulf between psychological approaches to
cognition and as yet undeveloped ethnographic techniques. At present,
the best we can do is discern what we assume are underlying universal
capacities a* work in different tasks characteristic of groups under
investigation. That view is in accord with a view of thinking as a new
combination of previously learned elements. It is also a view that
facilitates the 2ivicion of labour. The learned elements can be com-
bined according to objectives quite alien to the situation in which

they were taught.
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Section II

LEARNING AND LANGUAGE

29. Language presents s special problem in the study of learning.
The infant cannot begin to talk without any contact with speakers,
but as soon as such contact is established then whatever the environ-
mental language is, the child will acquire it (provided he has not
passed his seventh year) ,whereas any further language can be learned
during adolescence or maturity. This puzzling fact and the universa-
lity of language among humans and only among them call fer an inquiry
into its phylogenetic prerequisites. Linguistics intervenes between
biology on the one hand and ethnology, sociology and psychology on
the other.

Problems raised by the organisation of language are characteristic
of almost all other cerebral activity. There is a great advantage in
studying the acquisition of these structures by children. The study of
language, as opposed to other cognitive skills that one might attempt
to distinguish from language competence, has the considerable advantage
that its subject matter is a controllable body of knowledge, (clearly
differentiated from other languages, for example). It is also a clear
example of an orally transmitted skill. Furthermore, scientific des-
cription of verbal behaviour is far advanced over that of any other
behavioural description and provides a suggestion of what other
theories of behaviour might look like. This does not mean that cogni-
tive and linguistic processes as such are identical. But it does
suggest that there is a single substratum, and that the frequent
priority controversies about thought and language have been beside
the point.

30. The ability to master a language like a native, which children
possess to an extraordinary degree, is almost completely lacking in
the adult, due to deterioration or loss in the adult of the ability

27

RIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

to elaborate and extrapolate on the basis of a restricted corpus of
examples ("pour chaque individu, le langage est ainsi une recréation
totale faite sous l'influence du milieu qui 1'entoure" - Meillet
(1929).

It is not necessary that the child and his parents have the same
grammars constructed by induction from the utterances to which he has
been exposed, for a given set of utterances can be generated by more
than one grammar.

31. The discrepancy between what children (and not only children)
understand and what they do can be demonstrated, as has been pointed
out, more clearly in language than elsewhere. This is probably due
chiefly to the evident lack of correspondence between the form of
linguistic utterances and their functions : some very analogous or
contiguous functions have very different expressions and some very
different functions have analogous or contiguous expressions. In learn-
ing a new language it is this sort of information that is most needed
and least provided by dictionaries. So the suspicion that there is some
underlying logic is likely to arise. Ambiguities arise from the point
of view of the receiver who monitors expressions as they arrive. What
dictionaries do not supply are tacit understandings and associations
agreed upon; in other words, the role of the communication code and

channel on the signal and message.

32. How are the explicit and subliminal components of transmission
connected ? Some inference prucess goes on, by which - as in the case
of language - the child understands and says far more than he can
ever have heard. And it is also likely that a mediating process goes
on which necessitates that, as in the case of stimulus and sensation,
the two components are different, and "arbitrarily"” related. We now
turn to these two possibilities. In the following pages we will look
first at what an analysis of a corpus (in this case a language) can
contribute to an understanding of what the child learns when he learns
his native language, and then in Section III we look to the stimulus-
sensation nexus for possible mediating processes that underlie imme-
diate "first-cue'-searching in perception.

The two possibilities are methodologically related. For no method
has been found whereby the vitally important process of learning gene-
ral principles from fragmentary indications can be made to function

effectively.
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33. Recent research increasingly avoids descriptions formulated in
terms of function until enough of the structure of relevant behavicur
has been revealed for it to be possible to assess what are the end
atates ana consequences. Thus it has been plain that one part of
behaviour, a single act, a recognisable signal or a custom, can have
more than one function and that parts of behaviour at present regarded
for functional reasons as separate are seen through the =2xamination

of their structure to have significant interactions.

34. TFor example, when a particular factor is incapacitated by a brain
lesior, all the complex behaviour processes that involve the factor
are disturbed and all others —emain normal. Sorting out the various
factors, we find that behavioural processes that seem very similar or
even identical may not be related to one another at all. On the other
hand, behavioural processes that seem to have nothing in common may
actually be related.

3imilarly, it is idle to speculate about laws of learning until
there is more understanding of constraints on potential knowledge.
What appears liinked in what is learned often is not, and transfer

often occurs between disparate skills.

35. To illustrate what 1is involved, we will describe the difference
between the two known(possible ?) kinds of computer : analog (or loga-
rithmic) and digital (or algorithmic). In the language of computing
machines, analog and digital computers differ in the kind of corres-

pondence between input and output.

In the anaitog machine, continuous variation in the input to the
machine will result in a correspondingly continuous variation in the
machine's workings and in _ts output (hence it is a logarithmic
machinej.

In the digital machine, no simple resemblance exists between the
input and the processes in the machine, or necessarily its output

(hence it is an algorithmic machinej.

36. The two machines differ as between continuous and discrete
processes, and as between the use of first and second signals -
directly perceived stimuli and delayed responses. The serialisation
eséential to language - the projection of meaning into a sequence -

requires the separation of form and function (of input and output
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- that we will call "digitalisation"). "Digitalisation" is character-
istic of mediation in general and suggests a distinction between two
operative structures, "deep" and "surface". If meaning is structure A
and sound structure B, then the fact that there are homonyms (same sound,
different meanings) and synonyms (different sounds, same meaning) sug-
gests a semantic topography between these extremes. This suggests a means
for studying early semantic development (how is the sound-meaning nexus
organised and developed ?) by a study of the semantic space éf‘a given
word as what is not denoted by another word. An ingenious experimental
method that is applicable to this study has been suggested by A.R.
Luria. Further applications should be made to B. Bernstein's studies

of semantic organisation in the speech of different social classes.

‘(homonyms )

Ml // M2 meaning
\\\\\;///,////ig\\\\; .

(synonyms)

There is a similar disjunction between

function - structure
stimulus - sensation
receiver - sender
genotype - phenotype
competence - performance

In the next section we will see that this digitalisation also
pertains to the stimulus-sensation nexus.

CHILDREN AND LINGUISTS

37. The capacity to learn from fragmentary evidences also applies
to theories aboutr cognition and learning, and recent work has iden-
tified processes and theories about those processes to the extent of
treating knowledge how as if it were the mere implementation of an

underlying knowledge that ("Formally speaking, acquisition of 'common-

sense knowledge' - knowledge of a language for example - is not unlike
theory construction of the most absiract sort" - Chomsky).
30
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The child is thus father to the man : a precocious linguist.

The "knowledge" of the speaker is identified with that of a linguist
who sets himself the task of finding a linguistic description of all
and only those sentences that native speakers of a language feel are

potentially grammatical - whether they have ever heard them or not.

38. The central idea in Chomskian linguistics was first developed

for combinatorial systems in the study of formal logic (E. Post, 1936),.
Starting from a basic axiom, we apply rules of formation ttat permit
us to rewrite the axiom in certain acceptable ways until we have fi-
nally derived the desired sentence. If the rules are properly formu-
lated, only grammatical sentences will be derived. Underivable

sentences will be ungrammatical.

Notice that in formal logic such systems were developed precisely
to make up for the unreliability of intuition, as a test of consistency
of a purely formal system. In Chomskian linguistics, the intuition of
native speakers is both the source of data and of evidence with which
to test hypotheses. Yet it is by no means certain that the most
economical and efficient formal description of linguistic data will
necessarily describe the process involved when we actually produce or

understand a grammatical sentence.

39. If we think of cognition as a form of information processing,
then its purpose appears to be the reduction of the need for further
cognition. That looks like planning. The <earch for a psycholcegical
substrate (or "reality") of a plan may well be as futile or indeter-
minable ac the search for a psychological "reality" of any given
formal grammar.

We construct grammars in order to rule out constructions : usage
that is felt to be acceptable is that which does not "break" any of
the rules, not that which obeys the rules. This suggests that what
is involved in Jjudgments of non-acceptability is akin to the reco-
gnition of dissonance in music. Furthermore, this intuition as to
what phrase patterns may or may not be acceptable is as much "perfor-

mance" as the understanding or production of speech.

40. What is learned in cognitive matters including language may be
called "competence". It certainly is not likely to be what is taught.
1t may be assumed that in all cases the learner's achievement in
systemising data goes far beyond his actual skill "performance".

The range of competence is much greater than the range of performance.
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The distinction between competence (deep structure) and perform-
ance (surface structure) does not derive from the distinction between
what a child understands and what he says or does - competence is not
potential performance. The need to postulate derives from the dis-
junction between form and function that underlies the differentiated

organisation of all existing languages.

"By a 'generative grammar' I mean a description of the tacit
competence of the speaker-hearer that underlies his actual
performance in production aad perception (understanding) of
speech. A generative grammar, ideally, specifies a pairing
of phonetic and semantic representations over an infinite
range; it thus constitutes a hypothesis as to how the speaker-
hearer interprets utterances, abstracting away from many
factors that interweave with tacit competence to determine

actual performance." - Chomsky, 1965.

41. The problem for the investigator is to discover what constitutes
unconscious latent knowledge - to bring to light the speaker's "lin-
guistic competence™, This organising power gives the speaker the
ability to make new sentences which he has never used before and to
understand sentences he has never heard before. Grammar is then an
algorithm with which to decide whether a sentence is well-formed,
that is which can substitute for the intuitive judgement of native
speakers.

In considering these skills, we may try to discover logical
structures involved in competence, or give a pragmatic model account-
ing for performance. The difference is not quite reducible to that

between knowing and doing, but it is a like-minded dilemma.

Questions as to performance ask : "how do they do what they do ?"
Questions as to competence ask : "what are they doing 2"
42. If cognition is the following of "rules" then a new set of rules

is required for implementing these rules, and still others for this
second set of rules and so forth. Nor can general psychological per-
ceptual strategies alone account for linguistic knowledge, for per-
ceptual skills are as complex and abstract and problematic as linguis-
tic skills. Highly abstract and specific principles of organisation
are characteristics shared by perception as well as the production of

sentences.
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Much of this and the next section is in the spirit of Lashley,

who will serve as transition

O

ERIC

Aruitoxt provided by Eic:

"I have devoted so much time to discussion of the problem
of syntax not only because language is one of the most import-
ant products of human cerebral action, but also because the
problems raised by the organisation of language seem to me to
be characteristic of almost all other cerebral activity.

There is a series of hierarchies of organisation; the crder

of vocal movements in pronounzing a wcrd, the order of words

in the sentence, the order of sentences in the paragraph, the
rational order of paragraphs in a discourse. Not only speech,
but all skilled acts seem to involve the same problems of serial
ordering, even down to the temporal co-ordination of muscular
contractions in such a movement as reaching and grasping.
Analysis of the nervous mechanisms underlying order in the

more primitive act: may contribute ultimately to the solution
even of physiology of logic." (Lashley, 1951)
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Section III

PERCEPTION AND COGNITION : MEDIATION

43. What is built into the neural process that transforms stimuli
to csensations has been transmitted through training. Therefore in an
experiment that strains this process, it is still not possible to
have just any percepticns at ail. And any perceptual ambiguity or
incongruity is likely to tluctuate in an orderly way that relates to
a sequence of acquisition, much as doas the dissolution of any motor
skill.

The correlation of stimulus to sensation is neither one-to-one
nor independent of learning. In fact, a psychophysical law - that is
a law relating stimulus to sensation - presents the same type of
rebus transformation as that relating deep and surface structure, or

competence and performance,

S S stimulus

sensation

that is : two different stimuli may produce the same sensation, and

a single ctimulus may produce two or more different sensations.

Neurophysiological studies and comparative phylogenetic studies
of the development of these correlative systems in biological evo-

lution are motivated by

1) the search for psycho-physical correlations {(for example
one might say (S.S. Stevens) that equal stimulus ratios

produce equal subjective ratios, though we are not saying
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that here. The following remarks are indicative of the main
lines of our argument for which a vast suppcrting literature
exists. They are enough for the purposes of the rest of the
paper); and

2) by a view of cognitive and perceptual processes as continuous

in kind.

44. The first remark concerning a psychophysical correlation is that

it is not a continuous correlation, but highly selective, and suscep-

tible to 2ducation. We shall argue that a great deal of information

loss goes on and that the sensory receptors act as amplifiers of a
small part of the physical stimulus.

Earlier behavioural theories presented organisms as passive
recipients of experience and saw as a primary goal the task of explor-
ing why an organism behaves. Neurophysiological discoveries have caused
us to change fundamentally our conception of the organism as that of
an actor and to ask why some "responses" are selected and others not.

Inhibition and selection become central questions.

Ls. Attentiveness is skilful. What are the mechanismc that determine
whether or not a given stimulus is perceived ? People do not see
stimuli. (Qur knowledge of stimuli is highly theoretical and abstract.)
Instead, they have sensations, and we cannot suppose that the sensa-
tions of two viewers are the same. Even the common form of colour-
blindness - red confused with green-was noticed for the first time

in 1795 by the chemist Dalton, who discovered that he could not
distinguish certain substances by their colours although other people
could do so without difficulty.

46. Very different stimuli can produce the same sensation. Land's
work on colour perception clearly shows the dangers of losing pheno-
mena through simplifying situations in order to get neat experiments :
Photographic negatives of the same scenes, each made through
different colour filters, are converted into positive transparencies
and projected through their original filters to give superimposed
pictures on the screen. Quite good results are obtained (green and
other colours not physically present) simply with a red filter for
one projector and no filter for the other. Consider an ordinary colour
film transparency : it is no more than a complex spatial arrangement
of three colour filters, and yet it gives us brown and metallic hues
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unobtainable experimentally by superposition of three colour filters.
It seems that when the three lights are arrayed in complex patterns
with many boundaries, and especially when they represent objects,

colours are more varied and clear.

The characteristics of the stimulus are secondary in determining
what is perceived. Energy considerations are paramount in Darwinian
selection. A species senses no more than it must for survival. Futher-
more, perception in gregarious animals must withstand the test of

group use.

47. The task in any given study of perceptual equivalence ("that is

a triangle, and so is this") is to determine by reduction methods

what particular stimulus attributes are critical for identification

of an object as belonging to a certain class or, more simply, as

being a certain thing. Formally speaking, the determi.:.ation of the
critical attributes of an equivalence class is the same whether one

is at the perceptual level or at the level of providing the defining
properties of such an abstract concept as "force'" and "momentum".

This suggests that the equivalence classes, the mechanisms for concept
attainment which underlie much of scientific activity, may be described

in terms of perceptual theory.

48. In perception, the reactivity of receptor cells is "gated" by
the state of stimulation of neighbouring cells. Thus if retinal cells
A, B and C lie next to each other in that order in a row, stimulation
of B suppresses or inhibits the sensitivity of C. If now A be stimu-

lated, B is inhibited and C is released or heightened in sensitivity.

49. The interplay of excitatory and inhibitory influences over inter-
connections within sensory organs yields patterns of nerve activity
that are other than direct copies of the pattern of external stimu-
lation. Certain information is selected from the immense detail in

the temporal pattern of stimulation on the receptor mosaic, enhanced
at the expense of other information and only then transmitted by the

central nervous system.

Among the most significant features of a pattern of stimulation
are the loci of transitions from one intensity to another and from
one quality (colour, for cx.mple) to another. Indeed, if 6n1y these
contours are represented - as in a line drawing - much of the signi-

ficant information required for recognition is retained. The neural
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mechanism plays a role in detecting and enhancing such contours. Tele-

phone engineers know how little information is actually required to
permit a voice to be recognised.

Inhibitory interaction among neural elements is a fundamental
neural mechanism common to many sense modalities, integrative levels
and species, and its principal functional properties appear to be
much the same wherever it is found.

|

n1 C—%Qc_o -——

50. The discharge of impulses in any one nerve fibre depends not
only upon the stimulus to the specific receptor unit from which that
fibre arises but also upon the spatial and temporal distripution of
the stimulation of the entire population of interacting elements.
These interactions accentuate contrast at sharp spatial and temporal
gradients and discontinuities : borders and contours become "crisp"
in their neural representation. Certain information of significance
to the organism is accentuated at the expense of lezs important other

information.

Inhibitory influences are exerted mutually among interacting
receptors. The activity of each is the resultant of the stimulus to
it and the inhibition or excitation exerted on it by the others.
Under steady stimulation, the inhibition exerted by one receptor unit
on a second receptor unit in its neighbourhood is a linear function
of the frequency of discharge of the first receptor unit. The inter-
action between two receptors is normally stronger the closer they are
to one another in the receptor mosaic. This fact has an effect on
patterns of nerve activity : elicited by various configurations,
contrast is accentuated in the vicinity of steep gradients. The tran-
sient dynamic phases of the inhibitory interaction accentuate the

nerve response to temporal changes as well.
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AMPLIFIERS

Contrast effects, for example, may be expected to be greatest at
or near the boundary between a dimly illuminated region and a brightly
illuminated region of the retina. A unit within the dimly 1it region,
but near this boundary, will be inhibited not only by dimly illuminated
neighbours bdut also by brightly illuminated ones. The total inhibition
exerted on the unit will be greater than that on any other dimly 1it
elements further from the boundary. Similarly, a unit within but near
the boundary of the brightly illuminated field will have a higher
frequency of discharge than other equally 1lit units located well witnin
tne bright field but subject to stronger inhibition since their imme-
diate neighbours are also brightly illuminated.

The role of inhibitory interaction in generating specialised neu-
ral responses to temporal changes in stimulation may be of greater
physiological significance than the part it plays in enhancing contrast

under steady-state conditions.

52. This is, of course, &lso the way in which all organs of perception,
including the ear - where stimuli are primarily temporal - act as
differential amplifiers. We can recognice a tune whether the pitch is
high or low, a triangle or a letter whatever its size or whatever the
position of the image on the retina. This must niean that there is no
need for particular sensory endings or particular pathways to the
cortex to be excited. What needs explaining is how certain properties
come to be the "defining" properties of a class and others irrelevant.
Both defining and perceiving, but especially the latter, are done
under the pressure of loss of information, and the criteria must
suffice under maximum uncertainty. Psychological experiments in per-
ception consist in selectively inducing this uncertainty.

The relation of signal to resporse is a consequence of differen-
tiation among signals. This differentiation makes possible the serial
integration common to verbal and motcr activity and in general the
mapping between space and time that is characteristic of both : the
role of expectancy in the reception of sentences in time; the role

of speech in making plans and carrying them out.

53. The integrative scanning involved in mapping signals between
time (sequence) and space (simultaneous) is common to receptors in

39

RIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

sight, hearing, touch. Spatial stimulation must be transformed into
temporal stimulation in order to be received. I. an image is kept at
a constant point on the retina , which can be done by optical attach-
ment on the cornea, the image disappears within six seconds. If the
image changes position even slightly on the retina, it is again seen.
So it seems that part of the function of the saccadic eye movements
is to sweep the image over the receptors. Change over time is neces-

sary even for the maintenance of a simple image.

54. Difficulties in auditory reception correspond inversely to the
distribution of distinctive phonological features in the language.

The ability to select out of the complex auditory input those features
that are phonologically relevant corresponds to the phonological orga-
nisation of the language itself.

What matters in each language is not the isolated sounds in the
repertoire, but the distinctions between sounds, the relation between
each sound and all the other sounds in *tLe system. The repertoire of

these distinctions governs the sounds and reduces their range and

contiguity. The majority of sounds is (suddenly ?) lost in the tran-
sition to language on the part of the child (corresponding to the
differentiation of his particular language) when sounds acquire a
phonemic function, that is, a function as sign.

The most precise characteristic of a sign is to be differential,

to be what other signs are not. Hence the most economic characteri-

sation is given by a rule which attributes to a sign nothing but what
distinguishes it from at least one other sign. And it is this rule
that underlies the organisation of phonemes in all existing languages.

55. The vocalisations heard in the languages of the world are always
within fairly narrow ranges among the sounds that man can produce.
The child in the babbling stage is capable of producing all human
sounds.

Contrary to expectation, large differences among signals cause
more errors than do smaller differences. Experiments on speech per-
ception of consonants has shown that in fact the sound distinctions
received with least errof are the phonological distinctive features
analysed in inodern phonological :heory on the basis of the analysis

of the language corpus.
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This can be explained by the functioning of the receptcrs as

amplifiers. The fact also begins to suggest cognitive structures as

artefacts of the receptor function, as in the case of distinctive

features in language.

The isolation of certain ranges of speech sounds as equivalent
is a process common to the language learning of the child and to the
differentiation of languages. Since any native speaker can discrimi-
nate - without being able to give reasons - what ncnsense syllables
could possibly be words in his language and which could not, this
isolation is not arbitrary. The sound structure is in many obvious
ways fitted to the means of sound perception. All levels of function-

ing, perception, cognition, memory, are characterised by selective

information loss and transformation.

56. Stimulus-response theorists have used as their central variable
the occurrenceof stimuli, past and present. Gestaltists have consi-
dered the patterns of stimuli present at any one time. Neither have
discussed the effect at any moment of the stimuli which might have
occurred but did not, and this has been left to psychological theorists
in the post-war years much influenced by information probability and
game theory.

More recently, under the influence of the neurophysiology of
perception, it has become clear that still a further development is
required, namely one that accounts for the impressive amount of
mediation that obviously goes on between stimulus and sensation, and
which none of the three schools of thought has been able to consider,
based as they are on the immediacy of the perceptual or cognitive act

(reversible, individual).

1. Behaviourist (S~R)
2. Gestalt
- -
3. Information
4. Mediation (in time and space)

57. This mediation refers to both neural and linguistic processes.
Between stimulus and sensation, input is mediated in space and in

time. In time by anticipation and postponement (of -which recollection
rhythm, writing, serialisation, are examples) and in space by meanings,
which refer implicitly to other members of a group sharing them. - Space
ic a mediation by others. In fact, the allotment of space - boundaries,
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perimeters, habitations - is the most concrete social symbol. The two
mediators - time and space - imply each other.

The model in neurophysiological research is one that accords with
the known variability of perception under conditions of constant
nervous activity. Its main features are

a) Emphasis on central factors;

b) Temporal and spatial mediation : alllevels of functioning,
perception, memory, are characterised by selective infor-
mation loss and transformation in time and space;

c) Continuity in kind between perception and cognition.

Phylogenetic studies gain a relevance for the learning
sciences they would not otherwise have. In fact, it is
continuities such as these that make it possible to take
species-specific behaviour seriously;

d) The receptor function : learning is of the nature of a

reduction of the initial redundancy of connections compa-
rable to that by which the contours of individual features
are emphasised, or amplified, by a receptor. The outlines
of a general theory of the encoding and storing process can
be seen;

e) "Selection” refers to a mechanism in which the product under
consideration is already "present" in the system prior to

the arrival of the signal, and is recognised and amplified.

In fact, selection and amplification go together.

It is clear that the amplifying role not only serves to conserve

energy by reducing the stimulus that is required for recognition, but

it also serves a selective role in approximation - by making matching

less required.

Jerne has suggested that in the history of biology "selection™”
theories have consistently r2nlaced "instruction" theories. Perhaps
even learning is not learning ! Either an idea is already present,
then we don't need to learn 1., u.o it is not present, in which case

we couldn't recognise it. Learning is reminding, recognition.
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SELECTION AND DISPLACEMENT

58. The input-output model of neural activity has in the past led to
underestimating the importance of inhibition. Inhibition takes an even

more predominating role in view of

1) the constant activity of the neural systems and the import- -
ance of selection;

2) the function of receptors as amplifiers;

3) a technical difficulty in S-R theory.

59. Whatever process operates in learning, it seems likely that it
involves the choice between two or more possibilities. It is usually
assumed that this choice is made by' some form of facilitation in the
pathway that has been excited. But if the actions are initially equally
probable, then the probability that one of them will occur can be
increased by inhibiting the other. At least a part of training, even

in apparently simple conditioning, consists of learning what not to do.
It is easy to imagine celliular mechanisme which are active in the
course of learning to reduce the probability of subsequent use of
pathways not used on the learning occasions. Indeed, the advgntages

of a theory of this type over what has been the conventional wisdom
during much of the history of modern physiology are many. Among them

is that it avoids a difficulty in theories that imagine learning by
facilitation which presuppose certain cellular behaviour ..or which no
evidence at all has been found (Burns, 1958). In such theories activity
of synapses on one part of the cell is supposed to produce facilitation
of synapses elsewhere on the same cell. No physiological basis for

this remote effect has ever been suggested.

60. That learning occurs by elimination of the unused patbways has
many attractions, in accordance with our remarks on reception and
encoding processes. It becomes clear that learning is of the nature

of a reduction of the initial redundancy of connections, comparable

to that by which the contour of individual features is emphasised by

a ceceptor. The outlines of a general theory of the encoding and stor-
ing process can be seen. Thére is no requirement for any model of

right reception or pattern matching. This is another reason for reject-

ing the explanation that what you find organisms doing is an adaptatiomn
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Stimulus A Stimulus B

am bm

N

Impulses in channel am fire M. Stimuli in channel
bm do not. Simultaneous firing of AB is said to
alter channel bm, so that later B is able to fire M.

(and that therefore learning is of this conditioning,  task-adaptation

‘type). For once the implications are explored and updated, it is

theoretically more than is needed. On the contrary, organisms may

continue to do those things‘that they are not forcednto stop doing.
Sensory systems are not built to receive either bursts or barra-

ges of stimuli or pure stimuli, but must have built-in predilections

for certain species-specific patterns.

61. When one walks around wearing wedge prims that twist the images
received by the eyes, the felt orientation of the head (or the eyes)
relative to the body is changed. When the visual field is inverted
one adapts by coming to feel the body and world is upright, but the
head feels inverted. This appears to indicate that proprioception is
labile. |

In a tradition of questions going back to Helmholz, we can ack
what the South Sea Island spearfishers who aim from above water
actually see. How does the vision of one of these fishermen whose
vision is apparently corrected for S$nell's diffraction law differ

from other members of his community ?
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62. Considerations similar to those on the strain induced by psycho-
logical experiment might suggest that there is a distinction to be
made between the inducing of large c¢rrors such as are caused by
prisms which necessitate adaptation and small ones (such as are
caused in experimental strain) close to the threshold of normal per-
ception, which induce reliance on cues, or performative rules common

to crafts and skills.

63. The distinction is, then, between grouping objects into simi-
larity sets immediately recognised or on the basis of criteria :
"similar with respect to what ?" Uncertainty in reception may be
defined as the degree to which the neighbourhood of the signal is
crowded. The mechanisms for attaching words to referents are such as
to decrease ambiguity greatly. They are designed precisely to make

verdicts less equivocal. Kldver's monograph on equivalence of stimuli

indicates the degree to whicn equivalence grouping is generally subject

to learning.
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Section IV

PHYLOGENETIC LEARNING

64. The idea that perception and cognition are formally identical,
which we have just discussed, has consequences, and among them is that
phylogenetic studies gain a relevance they dc not otherwise have.

How are the abilities of the individual related tc his development
and to his species ? Indeed, developments in psychology and neuro-
physiology are leading towards an experimental, phylogenetic study of
necnate and gregarious behaviour and the transi*ion to speech. Many
behaviourists have explicitly rencunced interest in those aspects of
behaviour that are specific to one species and confine themselves by
programme to what is universal to the behaviour of all organisms.
This has made it difficult to recognise the connection between the
behavioural repertoire of a species and its biology. It has also made
questions of biological forms, their differentiation, growth and
stabiiity, hard to study, for behaviour that is related functionally
to antecedent and subsequent (consequent) events by the environment
does not appear species-specific. Phylogenetic studies of behaviour
aﬁpear surerfluous. But it is hard to imagine an account of form

recognition in tle abserce of an account of the maintenance of forms.

VICARIOUS SELECTION

65. Biological studies must ultimately be studies of the irreversible
chronicle of living forms and their articulation that goes under the
name of phylogeny. The relation of phylogeny to ontogeny lies first
of all in the fact that natural selection is not of adult traits of

the species, but of its whole develcpmental path, its life cycle or

ontogeny as a whole. For this reason, the somatic variations not

directly related to reproduction and that survive reproductiocn,
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selected variations that are typical of gregarious species and the rearing of
the young, are of special interest. We tend to forget that from the
point of view of selection, the species is both spatial and temporal,
includes gregarious behaviour where appropriate, and pertains to the
entire developmental path : that is to say, a species is not an indi-
.vidual passing through stages of growth, or the collection of adult
members.

Order in living organisms is introduced not beforehand, by pre-
conceived design, but after the fact - by a process akin to editing.

We are the products of editing rather than of authorship.

66. Biologically, evolution is not of adaptations but of adaptability.
Selection pressures from an environment will produce evolutionary chang-
es only when th: stock is malleable and can respond to the pressures.
Systems must be able to respond to experience and to fix it in some way
if they are to be changed by it.

"Learning to learn", accelerating adaptation, speeding autc=- and
hetero-catalysis is the great invention of the life stuff. This is
the epigenetic mode. It allows living organisms to respond even more
rapidly and adaptively to the environmental challenge, similarly it
enables mindful organisms to meet their environmental problems with
greater skill or speed. Epigenesis was enhanced by increased gene
mutability, by the development of chromosomes and sex assortment, by

adaptive changes in individual characteristics.

There is a common logic to phylogenetic and cross-cultural
research. The neglect of species-specific behaviour was the weak link
in the behaviourist (S-R) programme; and this neglect is tied to a
neglect of developmental problems. Waddington's work suggests that,
more than being linked, the two neglects are one and the same. Similar

problems of differentiation underlie cross-cultural sidies.

67. The environment operates upcn a system at all levels, differen-
tially selecting for survival particular genes or gene arrays, cells
and cell aggregates, organs and organ systems and individuals and

groups of various sizes. The environment operates not so much on the

finished product as on the formative processes.

"As naturalists knowing the real facts of evolution, we

are bound to consider the achievements of any intellectual
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apparatus just like any other organic function - as something
formed phylogenetically that owes its specific characteristics
to the confrontations between the organism and the environment...
And even if we are not interested in the actual process of
knowledge, but solely in its 'objective' and extra-subjective’
bearings, we are bound to study the theory of cognition as a
particular instance of the science of biological systems".

(K. Lorenz, 1965)

68. Traits transmitted from generation to generation by teaching and
imitation - learned behaviour, culture - have a comparable status with
genetic inheritance as a basis for natural selection. Indeed, it is
often difficult to tell with which type of inheritance one is dealing

- genetic or cultural. In socially organised organisms, services to

the society can represent a great and continuing advantage quite apart
from the act of reproduction. Worker bees are a fine example. How have
they developed their extraordinary patterns of behaviour - the hive-
building, the search patterns, the "language", the swarmiﬁg behaviour -
though the animals engaged in all these activities are sterile females?
Quite clearly in this instance the hive of bees represents an organism
of higher crder than the individual bee. Natural selection operates

on the society of bees, in competition with other bee societies and
other types of animals. The germinal inaterial in the queen and drones
represents the hive as a whole and survives or fails depending on

~ hive effectiveness based most of all on the performance of the sterile

worker bees. Once the conditions of mutual advantage are established,

the systematic relationship is irrelevant.

69. All animals ultimately depend for their focd either on other
animals or on plants. All animal populations are therefore faced with
the problem of leaving enough of their food crcp alive and uneaten so
that it can reproduce and grow again in later years. The vast majority
of animals have evolved devices by which they can escape the danger
of eating their offspring out of a living. Animals are found to regu-
late their numbers by some other means that do not involve direct
competition of individuals for food.

Men and women in human societies, individuals who may never take
part in reproduction or who have passed the reproductive period, can

perform services that represent obvious advantages to their society
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as a whole, and hence to its reproductive members, though not directly
to themselves. Here is a mechanism, such as is sometimes denied, for
the selection of characters who themselves do not reproduce (and who
themselves do not gain advantage from them). In human societies, of

course, this mutual advantage is never completedly established.

70. In this sense, is not &ll sele: rion vicarious ? The germ plasm

as the bearer of heredity and ultimately, therefore, of evolution,
ordinarily takes no part in this struggle for existence. Indeed, it

is elaborately protected from all the eventualities that compose that
struggle. It is represented in that struggle by the "body" of cells
that engages in the competition for survival. Clearly, there is no
great gap in principle between this dependence of *the germ plasms on
what is called its own soma in the struggle for survival and extending
that dependence to another soma, whether of the same species or perhaps
of a very different épecies.

It is possible to suggest how the organism might inherit a reac-
tivity to the environment that would possess adaptive value. The fur-
ther question of how the structure itself could be directly inherited
without use has not received a satisfactory answer (for example, the
so-called "Baldwin effect"). Some s*tructures are both stimulated into
existence by mechanical factors and present in the embryo before
mechanical factors could possibly have operated. In the human foetus,
for example, the soles of the feet are already thickened.

71. Waddington has made experiments to show that if you take a popu-
lation of animals and subject them to a stress, some of them will
respc-1 by some sort of phenotypic modificaticn. Such a modification
is what is usually referred to as "an acquired characteristic”. If in
the next generation the stress does not occur, the alteration does
not happen either. The acquired characteristics are not inherited.
However, the capacity to acquire the character - to respond to the
stress in this particular way - is inherited. After some generations,
the phenotypic alteration produced by the stress is assimilated by
the genotype.

Waddington has argued that it is the developmental processes
themselves that are the objects of selection and that these cases
should be interpreted in terms of a progressive selection of reacti-

vity to a particular stimulus, until ultimately the reaction fires off
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without any provocation - that is, a particular course-of development
ensues. By selecting those individuals that react, organisms are pro-

duced that respond without the stimulus.

72. A considerable body of evidence supports the view (Thorpe) that
in regard to both learned and innate behaviour patterns the organism

is to be regarded as "searching" largely for cues and stimuli, "consum-
matory" situations in fact, rather than for the release of consummatory
acts. The "pool" of the behaviour is not solely or primarily the dis-
charge of a specific motor mechanism but the achievement of a specific
sensory stimulation.

Moreover, we must remember that the animal perceives its own
consummatory acts primarily through its own introceptors and proprio-
ceptors, and that in the majority of cases at least it is again a
special pattern of sensory stimulation, a re~afference, which is the
effective reward and not simply the general level of well-being.

Stimuli are sought and not only received.

Only birds, and among mammals only men, have the ability to repro-
duce sounds - ir, other words, they possess acoustic-vocal reflexes
of a specific kind. In these animals direct connections exist between
che acoustic areas and the part of the motor drea concerned with voca-
lisation. |
73. Two phenomena characteristic of living systems are the power to
learn and the power to reproduce themselves. These properties, differ-

ent as they appear, are intimately related to one another.

The ability of the nerve terminals to grow and recognise with more
or less precision their final coﬁtacts are Processes of embryonic deve-
lopment and genetically programmed, but at a point the "ability" is
labile. A further admittedly speculative but suggestive connection
between learning (memory) and genetic transmission lies in the stfudy
of chemical messengers and the high emotional content of hormonal
activity. A purely nervous mechaﬁism may be capable of affective tone
and of learning, but in the study of this aspect of mental activity,
hormonal transmission may play an important part. In the theories of
Freud, the memory - the storage function of the nervous system - and

the activities of sex are both present.
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Section V

PRODUCTS, PROCESSES AND RESIDUES

74. In an earlier section we discussed the attempts to infer living
cognitive processes from the formal study of cultural products, such
as myth, ritual and social life. The mind of the language user is
neither identical with the structure of his language nor independent
of the structure. In the present state of knowledge, the problem is
largely methodological.

The two problems may, in fact, be answers to each other : how do
laws governing skill produce the corpus of acceptable products of that

skill ? To begin to answer that question requires at least that learn-
ing be formulated not in terms of experiments or isolated tasks but in
terms of the - largely tacit - transmiss’in of skills, habits, know-
ledge and belief systems that constitutes culture. For the culture is

not in the forms but in the form-maintaining skills.

75. The argument so far makes it possible to ask a _new, and we believe

central, question : not how do children #&cquire linguistic (or other?

competence, not what can we learn from linguistic structures about
their acquisition, but : what accounts for the stability with which

children learn language and other bodies of skill ?

All children learn to speak. What accounts for the stability with
which language is acquired ? If every child in a way that is relatively
independent of ability reinvents language, then language must lend
itself to this. No child is ever required to reconstruct his language
from scratch, and no child can. The processes in question must be such
as to be performable by quite ordinary people, for even moderate genius
is in short supply. What are the constraints on the codes that we can
learn to compile ? What must a language be that we may learn to speak
i+ ? Furthermore,the mechanisms of acquisition, compilation, transmis-
sion, deployment, must also be those by which language has evolved.
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76. What must these mechanisms be like; what rules are obeyed ?

al

b)

c)

d)
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They must be stable. Two kinds of rules are possible for

following a path from A tc B to C.

. A~

One kind tells you ine orientation from A to B followed by .
the orientation from B to C. The other kind puts you on the
path ABC and warns you when you deviate. The two kinds of

rule differ in the following respect : in the first case, if
you deviate from the path you are lost : the rule will not

get you back. In the second, 1if you deviate from the path you
can find your way back on it by following the rule; in fact,
that 1s all the rule is for. The second kind of.pule is stable,
the first is not. That anyone following any path will deviate
from it is, of course, highly probable. Structural stability
is central to morphogenesis, since in life something always
goes wrong and living forms must be such as are unaffected

by relatively minor though constant perturbations.

They are mechanisms of retrieval, not of generation : they need

only tell you when so.ething is wrong, not how to be right.
What are required are -kills - >f discernment and selection,
not knowledge. Therefcre, the rules are likely to be of a
negative foru, and because their function is retrieval, they

are likely toc operate in memory.

They are sub-optimal : cognitive activity as we have here

described it is less a question of getting something right
than of hedging against failure and risk. Sub-optimal rules
are those that say not what is "best" but orly what is "good
enough” (what answers to a criterion and what does not). They

are rules of uncerrtainty reduction and loss-cutting.

They are of a yes/no (digital) form. Judgments made must be

choices, in other words discrete. Furthermore, yes-or-no rules
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provide the empty perceptual space required for iinmediate
recognition and for immediate correction should a deviation

occur.

The continuity typical of optimal forms (forms as recognised)
must be the result or residue of the composition of reiterated discrete
choices (forms as maintained). We do not recognise forms; we maintain
them.

77. The rules of generative grammar as described by linguists follow-
ing on Chomsky's formulations are such as to derive, by means of
algebraic transformations, the current natural language from strings
of primitive nominal phrases. Now it happens that these transforma-
tional rules are not stable. The rules governing living processes such
as these, however, must necessarily be stable for, if they were not,

we should have no language at all. In fact, Chomsky contends that they

are biologically innate. Our discussion points to a great number and

variety of research problems, but a starting point is certainly to
articulate the requirement for stability in generative grammar. Until
now the requirement has not even been posed and it is 1likely that
introducing it will require reworking a good deal of the accumulated
analysis.

78. The simulaticn of human problem-solving skills achieved by
computer programmes may be adequate as far as performance is concerned
and yet in no way reflect the underlying human abilities engaged in
the particular example. In an evolving system, a limited partial capa-

bility should grow almost continuously into a more powerful capability.

~But most computer programmes have an all-or-none character : disable

O

one subroutine and a programme will probably do nothing useful. Under-
lying human competence can obviously not be of this unstable type,

and the general information processes that are considered typical of
human cognitive activity - serial order and a separate short-term-
memory —kprobably have a stabilising function.

The Serbo-Croatian illiterate oral epic poets studied in the
thirties by Millman Parry, produced their epic poems by stringing
formulae consisting of parts >r wholes of a traditional metric (deca-
syllabic) line by integrative mnemonic process that are surely very
complex. Furthermore, they recited these poems at a very fast clip

and the same story told twice was never the same. Clearly. they did
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not remember by rote anything but the repertoire of formulae. These
epic singers were not, in general, any more than similar practitioners
of other transmitted arts, Persian rugmakersAor rdga players, remark-
able people, though a rare genius might occasionally arise. In order
to find out how these crafts are performed we must realise that they
cannot require highly exceptional powers, though they are certain to
require commensurately arduous and prolonged training. It is 1less
important (and perhaps quite beyond him) for such a practitioner to
know how to make things go right than' it is for him to recognise when

they have gone wrong.

79. What results from the performance of a skill as a bundling (like
a phoneme ?) of separate sub-optimal choices is that the performance of
a skill does not need to follow a model in the way that is characte-
ristic of optimalisation. Instead, the resulting product is randomly
projected into a sequence o a serial, temporal, order of yes-no
decisions, and in turn the intuition that something is wrong appears
less "intuitive" : when we sense that something is wrong we are not
attending (though we _ppear to be) to the product as a whole, but only
to one of the multi-dimensional choices that can be analysed serially
(note that these choices are not "aggregated" since they are in diffe-
rent dimensions, i.e. not about the same criterion). This permits the
skilled performer to react immediately, because for him only one thing
at a time normally goes wrong.

80. We have sketched a methed of studying skill as a composition of
suboptimal choices along relatively independent dimensions. What we
recognise immediately is a composite of less complex "subrecognitions".
Skill consists in implicitly separating out these "subrecognitions".
and recognising when something goes wrong in the simpler dimension;
putting it right is then close to immediate. Not having the skill
means that something is recognised as being wrong only when in fact
a great deal has already gone wrong and it is too late for a simple
remedy. Skill resembles inverse problem-solving in that one of the
first rules for solving a problem is to break it up into do-able
subproblems that are sufficiently independent of each other to be

tackled one at a time. The fact is that we can only think of one thing

at a time, and skills are mixed.
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RISK-SHIFTING AND SOCIALISATION

Not only must such mechanisms account for the stable recurrence
of effective learning and skill, but they must also account-for this

stability in the face of what may be strong enticements to change.

81. To ask about the stability of skills means to ask about the
stability of cultures. It is likely that socialisation to different
cultures, subcultures and social classes consists in increased control
of first-cue sediching in unfamiliar situations where immediate recog-
nition is not possible. Various ground rules for this searching in
different groups might be the permitted ("perceived") margin of
vagueness OD uncerfainty : that is, what ir each group constitutes a

conceptual space sufficiently isolated to be recognised immediately.

a) Spatial mediation

There may be a more or less crowded conceptual space within
which recognitibn can operate., Different degrees of tolerance
of ambiggity imply different restrictions on the foundation of
differentiated equivalence classes, constraints on categori-
sation and exchange.

b) Temporal mediation

There may be degrees of sub-optimality invoked in the presence
of uncertainty. Different margins of error, different reliance
on predictability as reflected in hesitation and anticipation
phenomena in behaviour imply differing constraints on planning,
expectancy, investment, risk~taking.

It is typical of psychological experiments that the culturally
conditioned immediate recognition of forms - and the form-maintaining
ski .S that underlie it - are made difficult, and the subject is forced
as in many more lifelike situations to resort to criteria and explicit
rules. Recourse to rules is evidently a sign of impaired cultural
transmission.

82. Bernstein's two codes - restricted and elaborated - are in this
sense sociolinguistiz gating mechanisms that underline the role of
speech in the regulations of class behaviour and transmission (learn-
ing). The codes are distinguished one from the other by tolerance for

different degrees of uncertainty (predictability and difference).
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The study of these codes makes it clear that the problems of sociali-
sation are not ones of the acquisition of habit or knowledge, nor of
spheres of influence in the development of a child, but of the struc-
tures and functions of transmission of what we have been calling form-
maintaining skill - whether the forms be perceptual, linguistic, or

semantic.

83. The restricted code is closer to oral transmission and implicit
rules; since the ruleg are nowhere recorded, an important function of
messages is to reinforce the code. In written transmission the code

no longer requires reinforcement. since it can if necessary be part of
the message, as in speech characterised by an elaborated code. Of
course, the "metalanguage" (the explicit reference to the code) 1in
elaborately coded speech is not actually metalanguage, but an illusory
explicitness similarly found in school transmission and in the language

of science, so consistently held a* arm's length from scientific prac-

tice.
84. School "codes", as Bernstein reminds us, are by definition
"elaborated codes" - and there is a contradiction in the notion of a

school employing restricted codes - thecugh Jensen has seemed to advo-
cate such schools for US blacks. It is a fact that we do not know as
much as ethnologists could tell us about "restricted” oral transmis-
sion, or in general about transmission in illiterate societies = were

they to consider the topic.worth studying.

85. The task of characterising social classes cultures and subcultures
begins with that of characterising their transmission between generat-
ions. Transmission has been neglected in the very fields most concerned
with ethnological and cross-cultural questions. Particularly the trans-
ition, in the history of cultures, from oral to written transmission

is virtually unexplored, though the boundary between oral and written

defines the discipline of ethnology itself.

86. Cognitive activity in general is more circumspect than we imagine -
- and its aims are more often sub-optimal than optimal : not a question
of getting something right, but of hedging against failure or risk,

of preferences for some forms of failure rather than others.

A is a good loser when, holding good cards, he makes a fatal
error, but a bad loser when he is dealt cards with which it is impos-
sible to win. With B it is the other way round; he cheerfully resigns
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himself to defeat if his hand is poor, but becomes furious if defeat
is his own fault. The good loser expresses his relief at not having
lost the other way. Reaction to change appears to be a strategy as
well for dealing with the consequences of error. Some prefer the risk
of reacting and possibly being wrong to the risk of "ot reacting and

possibly being wrong, and vice versa.

87. Bartlett's text on remembering says that members of preliterate
cultures learn by rote but that is logically impossible for, if they
did, then sooner or later therewould be nothing left to remember.

The purpose of mnemcnic methods must be to be able to find the thread
again if you lose it. Where a written text exists, rote or "verbatim"
memorisation is ideal since the point at which you lose the thread
acts as an index for looking it up again. But where there is no text,
if you learn by heart, linearly, and lose the thread, then you have
lost it. Mnemonic methods must permit the text to be reconstructed.
For peoples without writing, memory must be more architectural than

linear.

In a culture without writing, very small changes are unlikely to

be noticed since there is no point of comparison.

Mnemonic technigues are in accord with the mode of transmission.
In a culture without writing, very small changes are iikely to go
unnoticed since there is no point of comparison. But where theie is
a written, fixed text, a criterion of precision comes into play -~

comes into being, perhaps, for the first time.

The role of imitation in maintaining cultural forms ~ aside from
being hardly defined - has been exaggera ted. For imitation cannot
account for changes in a particular directicn. Skills shape and are
stabilised by the forms they maintain, the representative situations

in which they are exercised.

Recently there has been a new and growing concern - stimulated
largely by ethnic and social class differences in intellectual perfcr-
mance - with the interpretation of psychological experiments, parti-
cularly inferences concerning underlying skills or capacities. A new
understanding of skills as "culture-specific" calls for a vast enrich-

ment of both theory and experimentation.
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88. Succinctly, some features of the proposed research design are

as follows

i)

ii)

iii)

iv)

v)

vi)

Senscry modes and cognition are looked at togethei, making
it possible to combine a socio-cultural hypothesis and a
neurophysiological one: form recognition depends on form-
maintaining skills. The apparatus required for immediate

recognition must be highly selective.

Products - such as bodies of language, skill, knowledge or
belief -~ are understood not as acquisitions but as adaptive
residues of particular form-maintaining skills. There follows
from this reformulation that skills are "culture-specific"”,
that the locus of these prohlems and many others is in the
mode of intergenerational transmission {repetition, reprod-

uction).

An approach is sketched out for analysing those astects of
learning most relevant to educational, especially pre-school,
problems : skill, subliminal transmission, observer and expe-
rimenter effects, discontinuities between the learner as

receiver and as sender.

Skilled activities and sensory modes have, like language, a
kind of grammar, or system of rules. These rules must be such
that the resulting structures can have evolved by small self-
adapting steps. This requirement has implications for the

study of these and other structurecs.

What must there rules be like ? The question of stable rules
and stabilisation is raised and given a precise formulation
as a first step in a "selection" as opposed to an "instruct-

ion" theory of learning.

We do not study isolated skills but the bodies of skill of

which they are part. And we ask two fundamental questions

a) what is acquired with the acquisition of a body of skill,
for example a first language ? and

b) what must bodies of skill be like that *they may be

learned ?

60



REFTERENCES

Arrow, K.J., "The Economic Implications of Learning by Doing",
Revue of Economic Studies, June, 1962, pp. 155-173.

Bernstein, B., Class, Codes and Control I : Theoretical Studies
towards a Sociology of Language (London, 1971).

Bruner, J.S., Goodnow, J.J., and Austin, G.A., A Study of Thinking
(New York, 1956).

Burns, B.D., The Mammalian Cerebral Cortex (London, 1958).

Campbell, D.T., "MetHodological Suggestions from a Comparative
Psychology of Kncwledge Processes", Inquiry 2 (1959) pp. 152-182.

Chomsky, N., Aspects of a Theory of Syntex (Cambridge, Mass., 1965).

Jakobsoan, R., Halle, M., Fundamentals of Language (The Hague, 1956).

Jerne, N.K., "Antibodies and Learning : Selection versus Instruction”
in : G. Quarton, ed., The Neurosciences I (New York, 1967).

Kliiver, H., Behavior Mechanisms in Monkeys (Chicago, 1933).

Kuhn, T., The Structure of Scientific Revolutions (Chicago, 1962).

Lashley, K.S., "The Problem of Serial Order in Behavior", in :
L.A. Jeffres, ed., Cerebral Mechanicms in Behavior (New York, 1951).
13815«

Lettvin, J.Y., Maturana, H.R., McCulloch, W.S., and Pitts, W.H.,
"What the frog's eye tells the frog's brain"”, Proz. Inst. Radio
Engineers, 47 (1959) 1940-51,

Levi-Strauss, C., La Pensée Sauvage (Paris, 1962).

Lorenz, K., Studies in Animal and Human Behavior, I (New York, 1869).

Luria, A., Human Brain and Psychological Processes (New York, 1966).

Mauss, 4., "Les Techniques du Corps", Journal de Psychologie, 32
(1935) pp. 271-93.

Piagetian Inventories ("Science and Pedagogy", CERI/OECD, Paris),
tc appeecr.

61




Rosenthal, R., Pygmalion in the Classroom (New York, 1970).

Thom, R., Stabilité Structurelle et Morphogénése (New York, 1972).

Thompson, d'Arcy, W., On Growth and Form (Cambridge University Press,
1966).

Waddington, C.H., The Strategy of the Genes (London, 1957).

62




OECD SALES AGENTS
DEPOSITAIRES DES PUBLICATIONS DE L'OCDE

AUSTRALIA - AUSTRALIE

B C N Agencies Pty. Lid

178 Collins Street. MELB(IURNE 3000

® 6l alu

658 Pulwater Road, Broonvale. SYDNEY 2100

AUSTRIA - AUTRICHE
Gerold and Co , Graben 31, WIEN |
w52 2238
BELGIUM - BELGIQUE
Lidraine des Saences
Coudenberg 76-78, B 1000 BRUXELLES 1|
1V 1Y 417 08 .60
BRAZIL - BRESIL
Mestre Jou S A . Rud Guewps 718,
e Pt 34050, ool A0 PAULO 10
| 256-2746/262-1609
Rua Senador Dantas 19 3/205-6. RIO DE
JANEIRO GB. ' 2320732
CANADA
Informatwn Canada
171 Slater, OTTAWA KIA 0S9
- (6]3) 992-9738
DENMARK = DANFMARK
“Munksgasrds Boghandel
Nerregade 6, 1165 KOBENHAVN K
= (01)1269 7
FINLAND -~ FINLANDE
Akateeminen Kirjaxsupps
Keskuskatu |, 00100 t;glal_mmu 17 ®e62s 0!
FRANCE
Burcau des Publications de I'OCDE
2 rue André-Pascal. 73775 PARIS CEDEX 16
® 5243167
Piincipaut correspondants
PARIS : Presses Univesitaires de France,
42 bd St-Michel, 75008 ranis M 325 83 <
Sciences Politiques (Lib )
30 rue St-Guillaume. 75007 Pans. ‘B $48.36.02
13602 AIX-EN-PROVENCE * Librairie de
I'Univerute. 9 26 |8 08
38000 GRENOBLE : B Arthavd. 8 37 2511
31000 TOULOUSE . Privat. % 2|
GERMANY - ALL!:MAGNL
Deutscher Bundes-Verlag G.m
Postfach 9380. 3 BONN 8 (ollll) 233,138
un indenms 7]
Deutschisnds.
GREECE - GRECE
Libraine Kauffmann, 28 rue du Stade,
ATHENES 132 % 3222160
ICELAND - ISLANDE
Snaebjorn Jonsson and Co.. h f .
Hafnarstraety 4 and 9, P.O B 1131,
REYKJAVIK % 3133/ ldl!l/ I 1936
INDIA - INDE
Oxford Book and Stationery Co
NEW DELHI, Scindia House % 47388
CALCUTTA. 17 Park Street ‘B 24083
IRELAND - IRLANDE
E2:o~ and Sou, <G Lower O'Connell Street.
B 42, DUBLIN | ® 0|-4l}6]
ISRAEL
Emanuel Brown :
33 Allerby Road. TEL AYIV. M $|049/%4082
also at
9. Shiomzion Hamalka Street, JERUSALEM
=™ 234807
48 Nahlath Benjamin Street, TEL AVIV.
=™ 51276

ITALY - ITALIE
Libreria Commussionana Sansom
Via Lamarmors 45, 50121 FIRENZE 579751
Vig Bartohm 29, 20155 MILANO 365083
Sous-depositaires
Editrice € Libreria Herder.
Piazza Montecitonio 120, 00186 ROM A
=m 674528
Librenia Hoeph. Via Hoephi 5, 20121 MILANO
W 86544t

Libreria Lattes. Via Garibald) 3. 10172 TORINO
- 5192°4

La diffusione delle edizionit OCDE e tnoltre assicu-
rata delle mighior) hibrense nelle cites pw smportant

JAPAN - JAPON
OECD Pubhications Centre,
Akasaka Park Building,
2-3-4 Akasaks,
Minato-ku
TOKYO 107. B $86-2016
Maruzen Company Lid.,
6 Tori*Nichome Nihonbashi. TOKYO 103,
P.O B. 5050. Tokyo International 100-3 1
- 2727211
LEBANON - LIBAN
Documenta Scwentifica/ Redico
Edison Buiiding, Blass Street,
PO Box 3641, BEIRUT. M 354429 -- 344428
THE NETHERLANDS - PAYS-BAS
W P. Van Stockum
Buitenhof 36, DEN HAAG ‘B 070-65.68.08
NEW ZEALAND - NOUYELLE-ZELANDE
The Publicstions Offecer
Government Prinuing Office
Mulgrave Strezt (Private sg)
WELLINGTON 807
and Government Bookshops at
AUCKLAND (P O B. 3344) B 339)9
CHRISTCHURCH (PO 8 1721} B 50111
HAMILTON(P.OB 857). % §0.103
DUNEDIN (P.O.B. 1104} T 78.294
NORWAY « NORVEGE
Johan Grundt Tanums Bokhandel,
Karl Johansgate 41/43, OSLO ;. B 02-33980
PAKISTAN
Mirza Book Agency, 65 Shahrah Quad-E-Azam,
LAHORE} 66339
PORTUGAL
Livranis Poriugal,
Rua do Carmo 70-.4 LISBOA 2.  360582/3
SPAIN - ESPAGNE
Librerig Mundi Prensa
Castello 37, MADRID-|. B 2754653
Libreria Bastinos
Pefayo. $2, BARCELONA |. = 222.06.00
SWEDEN - SUEDE
Fritzes Kungl. Hovbokhandel
Fredsgatan 4, 11182 STOCKHOLM 16.
= 08/23 89 00
SWITZERLAND - SUISSE
Libraine Payol. 6 rue Grenus, 1211 GENEYE ||
= 022-31.89.50
et s LAUSANNE. NEUCHATEL, YEYEY,
MONTREUX, BERNE, BALE. ZURICH.
TAIWAN
Books and Saentific Supplies Services, Lid
P.O.B. 83, TAIPE!.
TURKEY - TURQUIE
Libraine Hachette,
469 Isuklal Caddesi.
Beyoglu, ISTANBUL, 2 49470
el |4 E Ziya Gohl; Cadden
ANKARA 10.80

UNITED KINGDOM - ROY AUME-UNI
H. M. Stanorary Office, P C. 5. 305, LONDON
SEI 9 NH

or

49 High Holborn

LONDON WCI1Y 6HB (personal cnllenz

Branches at: EDIMBURGH. BIRMINGHAM.

BRISTOL. MANCHESTER. CARDIFF.

BELFAST

UNITED STATES OF AMERICA

OECD Publications Center. Suite 1207,

1750 Pennsylvania Ave. N.W

WASHINGTON, D.C. 20006. W (202)298-8755

YENEZUELA

Libreria del Este. Avda. F. Murands 32,

Edificio Galpan. Aptdo. 60 332, CARACAS 106.
® 322301/332604/33 2473

YUGOSLAYIA « YOUGOSLAYIE

Jugoslovenska Knpga., Terazpe 27, P.OB. 36,

BEOCRAD. ® 621-992

Les commandes provenant de pays ou I'OCDE n'a pas encore désgné de dépostaire

peuvent dire adressées & ¢

OCDE. Bureau des Publications, 2 rue André-Pascal 75778 Pans CEDEX 16
Orders and inquiries from countries where sales agents have not yet been, appoinled may be sent lo
OECD, Publicatitns Office, 2 rue André-Pascal, 73778 Pans CEDEX 16

O

ERIC

Aruitoxt provided by Eic:

OECD PUBLICATIONS, 2, rue André-Pascal, 75775 Paris Cedex 16 - No. 32.179 1973
PRINTED IN FRANCE




