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The Cybernetics of Human Learning and Performance

repertoire is identified with the mental organisation acquired by a real
student, through maturation, imprinting, and previous learning. The most
pertinent possibility is that the repertoire is programmed into the subject’s
mind as part and parcel of the experimental or tutorial contract (Chapter 4)
which he accepts in adopting the role of student.

Both Ler 0 and Lev 1 operations feature as problem solvers. They differ
in respect of their domain. The Lev 0 operations have a domain of des-
scriptions. (Of ‘inputs” or of ‘symbolic stimuli’ presented under a specified
goal relation.) Input descriptions are interpreted as intelligible problems if
and only if they belong to the domain of some Lev 0 operator existing in the
Ler 0 repertoire. If so, the learning model can begin 1o solve the problem by
applying Lev 0 operators; a process which may lead to correct solution or a
partial solution (or a mistaken though believed-to-be correct solution).
The solution or partial solution is the series of operations that are applied ina
proper order. As a result of executing the solution a response is selected.
Hence, responses name classes of solutions.

In contrast, the domain of any Ler [ operator is either the Lev 0 repertoire
or (in the case of a ‘create’ operation) a randomised process. A Lev [
solution constructs or modifies the Lev 0 repertoire which is its internal
“response’ (in the case of the ‘create’ operator the ‘response’ is the addition
of a primitive Lev 0 operator to the Lev 0 repertoire),

From the preceding comments it is evident that the model is & normative
rather than a behavioural model. That is, the experimental or tutorial
situation it represents is contractual or game-like and is associated with an,
albeit primitive, language in which it is possible to describe conditions and
to give commands or ask questions which the real subject, in the role of
student, understands (for example, the command ‘attend to a goal relation’,
or a question like ‘which of several statements satisfies the goal relation?').
Similarly, either the Jearning model or the real subject entertains an hypo-
thesis whenever it begins to solve a problem, and this hypothesis is open to
confirmation or denial (recall that a description poses a problem under the
current goal relation if it is in the domain of at least one of the Lev 0 oper-
ators in the current repertoire. But the solution to this problem may be
partial or mistaken). In so far as the teaching model or the real adaptive
machine delivers a signal indicating that a response is correct or partially
correct, this either confirms or disconfirms the prevailing hypothesis. Any
condition of the learning model that refers to a problem or its solution or
the confirmation of its solution is henceforward given the general title
‘state of knowing”. This rubric covers any condition upon which the model
can operate or upen which it is operating,

These remarks are important because the model is exhibited in the
context of the code learning task described in Chapter 8 and the ‘language’
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involved is so embryonic that it is easy to argue it out of existence, or at
least, to consign it to a category of constructs that are pedantic enough to
appear irrelevant. As a matter of history, the entire (rather lengthy) process
of programming and executing the models of this family, comparing them
with experimental performance, and so on, was plagued by persistent
attempts, on the part of more tidy minded rescarch staff, to ‘simplify’ the
concepts involved. These *simplifications’, though well intentioned, reduce
the family of models to triviality and reduce comparisons between the
mode] and reality to the most banal variety of curve fitting.

— Dtsiprves of xDerimanter

SR ey |

Experimente! ar tutorial sliustion

Figure47 Summary of the family of models: /(w), repertoire in learning model at
mth trial; 77, repertoire of real subject at ath trial to be modelled: E(n), tutorial
rule together with data accumulated about the subject at the nth trial; hatched
area, resource allocation and Lev [ operators but mor attention direction system.,
a, simulated learning/teaching model ; b, real learner/teaching machine (regulator).

2 Structure

The model (or family of models) is summarised in Fig. 47. A specific model
is identified under a normative interpretation with a specific experimental
or tutorial situation. By way of notation, the input descriptions are labelled
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