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Figure 33 A special case of Figure 32 in which the ‘tuning’ mechanism is specified
as a part of a regulator and its model. This is the adaptive system of Chapter §.

component of the regulator (as in Chapter 8) and are represcqtr:dr isomor-
phicaily, in the model (as in Chapter 6). The construction also indicates the
restrictions imposed upon ‘tuning’ in general; namely, it must be open lo
instrumentation and representation within the calculus of finite-function
machines. In turn, this limitation imposes restrictions upon the size and
structure of the (large) universe # in which the phenomena of interest can
be observed.

6. The point can be usefully rephrased, using a distinction due to Hesse
(1963) discussed in Pask (1963, 1971a). The distinction dcmtts ana-
logies with and without ‘neutral’ analogical properties; that is, propertics
of undetermined relevance, at some instant. J

A standard analogy is a relation, in the simplest case, of the form “4 is
to Bas Cisto D' where A and B belong to one universe (U say) but C and
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D belong to another universe Usy. There is a function, or in general a
relation, F, carrying elements (such as 4) in its domain, into elements B in
its co-domain; likewise a relation, G, carrying elements C in its domain,
into elements D in its co-domain. The analogy exists in so far as there isa
relation between F (in the universe Uy) and the relation G (in the universe
Uy). The analogy is strict if this relation is an isomerphism or a homomor-
phism. The analogical universe is specified by choosing an indefinite se-
quence of properties Py of Uy and Py of Uy; the analogy has no neutral
properties and is closed if for all Py or Py that are chosen, each one either is
or is not relevant to the analogy. In the former case a particular pair Pr Py,
is characteristic of the analogical universe, If this is not possible at a given
instant (though it may become possible to effect the discrimination later)
Fand G holds only in part of the analogical universe (there are regions of
fuzzy specification) ; the analogy is only locally strict and not always so.

Let Ur and Uy represent the ‘model’ universe and the ‘experimental’
universe so that % is the pair {Uy,U;> related by the analogy underlying
the theory, The limitation upon *tuning’ is that this analogy remains always
strict, or ‘tuning’ is carried out to secure this result.

2.3 The Hinterland between Relativistic and Reflective Theories  The
difficulties caused (from the classical standpoint) by activities like attention
directing and learning can be ascribed to a misbegotten choice of the unit
for observation, Instead of regarding the subject as a system (such as a
system 1n classical physics), with input and output it would be possible to
regard him (now /frim quite seriously though) as a unit of interpretation; a
symbolic structure which is usually executed in a non-localised pro-
cessor, Really, it is a matter of approach. For, in either case, the sentient
character of a human being (and other systems as well) must be acknow-
ledged. Either his integrity as a symbolic (interpretive, innovative, strategy
constructing) entity can be taken as fundamenral and the processor respon-
sible recognised after that; or else, using the approach so far adopted, the
processor can be regarded as the fundamental unit and the symbolic pro-
cesses it executes can be ladened onto it.

All the relativistic expedients may be viewed quite legitimately, as means
to isolate an observable core of mentation within a capsule of processor. In
each case, the processor has expanded (to keep symbolic events observable,
the processor is distributed across the components of an interactive system
bounded by #). But the limits imposed upon % in section 2.2(5) are, for
many purposes, crippling. They disallow the investigation of lengthy or
educationally interesting stretches of learning, for example, or any kind
of non-trivial ereativity. So, on balance, it is provident to accept the obvious
(thatis, the obvious to someone primarily concerned with these psychological

|



The Cybernetics of Human Learning and Perfornianice

events rather than someone concerned with human neurophysiology) and
to recognise that man is first and foremost a symbolic entity.

Something is gained by doing so. Under this interpretation it is clear that
the constant conditions of an experiment rest upon certain norms which the
subject accepts if he engages in an experimental contract (to take part in the
experimental situation at all and to obey its rules). Moreover, in such a
situation he adopts a role and this role (student, respondent in an interview,
decision-maker or whatever) may be taken as the fundamental unit under
scrutiny. On the last point it is possible, at thisstage, toremain uncomm itted.
Butifthe investigation is to proceed beyond the limits shown under number
5 of section 2.2, then the following characterisations are essential.

(a) The subject speaks a language: either he is formally given a language,
the object language of the experiment, or he uses the symbol system actually
provided as though it is a language, a fact that is empirically manifest,
for example, as the ‘participant interaction’ of Chapter 7. The object
language has a genuine interpretation and it is a command and question
language, not just a formal language.

(b) The special environment is symbolic and constitutes a description, in
terms of this experimental object language, of relations or topics that are
knowable, Tt may be extremely complex (Chapter 11).

(c) The experimental constancy is maintained by a normative scheme, the
experimental contract. As one party to this contract the subject accepts
and interprets a role which the regulator must also interpret. For its part,
the regulator cooperates with the subject (through the experimental lan-
guage) and makes it possible for him to keep the contract he has agreed to
keep. The notion of ‘experimental construct’ is exemplified in Chapter 7,
section 7 (notably in subsection (¢) on p. 190 and p. 191).

It follows, of course, that an observer’s hypotheses are no longer neces-
sarily causal and that though the observer may refer to the subject/regulator
system as if he must recognise, with increasing cogency as more interesting
hypotheses are tested, that he is looking at a conversation in which the
subject and the regulator regard one another s ‘you’ and 'T' (not, as before,
in which the subject regards the regulator as ir). In the most restrictive forms
of theory, these points are not too obtrusive, One restricted form is shown
in Fig. 34; the features of which are listed below.

1. (2) The observer is an external observer.

(b) He can only order events at the cost of restricting his enquiry and he
is not in a position to order all events taking place in the joint system.

(c) The special environment is symbolic and is interpretable both in the
object language of the experiment and the observational metalanguage,

(d) Events (transactions) in the system are only distinct from transactions
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Figure 34  Model identified in o normative framework. Only very limited ‘tuning’
operations are permissible i the observer is to retain his external status.

in the observational metalanguage in so far as usage of the object language
1s restricted for this purpose.

(¢) The special (symbolic) environment that embodies the observer's
experimental hypothesis is distinguished as the topic of a conversation
which the regulator and the subject discuss.

(f) The observer entertains hypotheses about relations that may be
brought about by the execution of procedures and the topics that may be
known by dint of executing other procedures. Some hypotheses concern

knowable relations and others concern how relations are known, recon-
structed, and satisfied,
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that the analogy underlying the theary is not always strict but only lfecally
strict, i.e. the analogy is open and not closed, as under 6 in section 2.2.

The position can be stated in several ways. For example, the regulator
in such a system could be another human being; for instance, the observer
himself. In that case, it is clear that the observer would be a participant.But
by the same token, the apparently external ‘tuning’ operations used to
secure constancy (and to maintain transactions focused on the symbolic
environment) also convert the observer into a participant speaking in the
object language. Effective ‘tuning’ is not really an external operation and
the observer is no longer an external observer.

As an alternative, the observer can maintain his stalus as an external
observer but only by tolerating a theory which is underpinned by an
analogy that is locally strict but not always or at all instants strict.

We deal with problems of this type in Chapter 11 and offer several
compromise solutions.

2.4 Transition from Relativistic to Reflective Theories ~ Whenever the
external observer's position is abraded, the theory and the methods and
models associated with it, becomes reflective. The distinction is not as
clearcut in the case when the observer elects to maintain his external status
but to relinquish the possibility of an always strict underlying analogy (so
that certuin events are strictly measurable, quantifiable, etc., but others are
not). In fact, as previously asserted, there is & continuum of possibilities.
Several have been instrumented (Pask, Scott and Kallikourdis, 1973; Pask
and Scott, 1973) and are to be described in the next volume. As a rule, a
point is reached at which the occasions upon which the underlying analogy
is locally strict become $o rare that the theoretical construct is virtually
useless and, at this point, adoption of a reflective theoryis the only sensible
option. It should be stressed that reflective theories are perfectly respectable
and can be dealt with in their own right but they involve different experi-
mental techniques (to be discussed and exemplified, again in the next
volume) and have little resemblance to classical theorjes.

For future reference, it is worth noting here that a significant transition
takes place at the point when the structure of the symbolic environment
(Fig. 34) comes under the control of transactions in the joint system, i.e.
when the dialogue is no longer confined to a topic (however broad) but the
topic evolves, under the influence of the dialogue.

2.5 Other Examples  The following examples are culled from Pask
(1973a) where they are much more thoroughly discussed. They serve a dual
purpose; to give some impression of the effects of the *significant transition'
mentioned in the last section upon models of repeatable real life events and
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to dispel the impression (which may easily have been given) that these
considerations only apply to human subjects, human learning, cognition
and so on.

In psychology, the bias is shifting from behaviouristic to symbolic and
cognitive interpretations; for example, the trend exhibited in Scandura
(1970), A similar transformation is taking place in ethology and social
anthropology. One manifestation of the trend is that events previously
regarded as epiphenomena thrown up by the complex gurgitation of an
underlying particulate process are conceived nowadays as symbaolic regu-
Iatory mechanisms; a point of view that goes from the whole to the part
(like relativism) rather than going in the traditional direction of part to
whole (one salient feature of the classical theory).

In his discussion of population density control, Wynne Edwards (1963)
puts forward a convincing argument that many phenomena of display,
mimicry and directive behaviour have a specific signalling function, rather
than being biological epiphenomena, They mediate communication in a
specific density control system. For example, the singing and territorial
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Figure 36 The ritual cycle of interaction between the Tsembega tribe and the
local population of partly domesticated pigs.
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