short, problems vary in their degree of openness and
complexity, as well as in their type of objective.
One question that arises from this is the extent to
which the use of problem-solving methods in the
learning situation will enable one to develop a
3. The Nature of Problem-Solving
general capacity to solve problems. The answer to
As Dewey was keen to point out, problem-solving
this should become more evident from an analysis
occurs in many aspects of everyday life, when
of the logically necessary stages of problemtradition or stereotyped habits of thinking and
solving.
acting, or the replication of previous experience can
Writers have suggested something like four
provide no answer to a difficulty one encounters
stages: a) perplexity, b) problem-identification,
and one has to use one's intelligence and
c) plan-construction,
and d) evaluation.
imagination to overcome the problem and adapt to
a) Perplexity Logically a problem must be a
the environment. In saying this I have tried to show
difficulty, an obstacle or a state of confusion or
that problem-solving is related to biological and
-/ uncertainty for someone. It is the individual or
evolutionary processes and that as a concept it
group who defines what is to count as a problem.
overlaps with other concepts. Writers on the
What is a problem for you is not necessary a
sociology of scientific ideas have suggested that
problem for me. This means that for the person who
there are two levels at least of problem-solving,
regards something as a problem some degree of
that in' which a revolution of thought occurs and a
tension is experienced, some impetus is felt to
new model or paradigm of science is offered
reach the goal. It is for this reason that problem(exemplified by Einstein), and that in which an
solving can be seen as an ideal form of active
everyday scientist who presupposes such a paradigm
learning, though it differs from learning itself in its
of science fits his own research into the model like
goals and in the predetermined
nature of its material.
pieces of a jig-saw 7. The genius of the model-maker
b) Problem-Identification
A problem is not a
lies in finding problems where others do not. The
problem until one can specify and identify the
everyday scientist is seen to be operating in a more
actual perplexity. One requires the appropriate
determinate situation. With a determinate problem
knowledge, experience of conceptual framework to
the issue can be clearly defined, the mode of
categorize the problem and to realise what might
tackling it can be known and what would count as
count as a solution. Problems are not just problems;
a perfect solution can be judged beforehand. In the
they are particular kinds of problems, and one needs
case of creative work, such as aesthetic expression
to be initiated into the relevant way of thinking in
and production or the problem-finding of the
order to correctly analyse the situation. Even the
model maker, as with many everyday problems, the
problem-finder standing at the frontiers of
goal-states and the methods of achieving them are
knowledge does not stand in a position of
not so clearly defined, so that what is originally
discontinuity with tradition. Consequent upon
regarded as a possible solution may be changed. In
identification is the consideration of alternative
hypotheses and the planning of a possible solution.
c) Plan-Construction The problem may be tackled
in two ways' symbolically and abstractly at first and
then by a more demonstrable working out of a
solution. For the first stage a number of different
strategies can be employed. A frequently made
distinction is between the algorithic strategy (which
involves the extensive and systematic working
out of every combination and alternative) and the
heuristic strategy (which involves working by
hunch, intuition or insight). Using the algorithic
method may involve too long and complex a search
and may not apply to all kinds of problem-solving
(especially those which are ill-defined or involve
creative work), while using the heuristic method
does not in itself provide a mechanism for selecting
suitable solutions so that after the first few attempts
one may be forced to adopt an unsystematic trialand-error qpproach. While previous knowledge may
be of direct or analogous help in situations
sufficiently similar to previous experiences, it can
also act as an inhibiting factor in situations where a
totally new answer is required. One needs somehow
to see the problem from a different perspective. In
order to translate the hypothesis into action one
requires the necessary skills and know-how. Indeed

specifically pro blem-solving than an academic
interpretation
of Dewey. Nevertheless many of the
points that I make will have its origin in the debate
that is centred on Dewey's advocacy of this method.

Below: Is problem-solving
only for the capable?
Two winners of the
Schools Design Prize 1981

Below: Is learning by
instruction becoming outmoded? Two boys at a
forge following
instructions and one boy
with his examination work
on hovercraft skirts.

c) The Democratisation of Authority One reason
that radical educators prefer the problem-solving
model to the transmission model of teaching is
that they regard it as less dogmatic and
authoritarian, paying more respect to the student's
individual viewpoint. There are two claims that are
being made: i about knowledge, and ii about the
position of the teacher. i With regard to knowledge,
it is maintained that while doubts can be cast on
absolute claims to truth, since all that we know is

socially constructed or based within a form of life
that is immune to outside criticism, then ultimately
instruction must be based on unjustifiable assertion.
In such a situation indoctrination
can be avoided
only by open discussion, problem-solving and a
cooperative teacher-pupil construction of reality.14
Against this argument I want to make two points,
one a general logical point, and the other a specific
point about practical or craft activities. There is
something logically odd about the argument, for if
there can be, in principle, no agreement about what
counts as truth or evidence, problem-solving and the
child's construction of reality cannot produce a
greater insight into truth: they can only create a
greater psychological satisfaction. More specifically,
since craft and technology assume the pragmatic
principle that knowledge is what works, practical
instruction in their skills could not be regarded as
exemplifying epistemological dogmatism. As the
Newsom Report pointed out, practical subjects lead
to something which can be seen or handled and to a
success which is easily recognised.' S ii By teacher's
'authority' we mean something like his competence
and right to make statements and to demonstrate
know-how which reflect the methods and
conclusions of the discipline and the academic
community to which he belongs and which he
mediates for his pupils. As such, authoritative
statements can be checked against the findings of
current research. In life we accept many statements
on someone's authority and it is, in principle, not
irrational to do so, for we cannot critically examine
for ourselves the truth of everything we hear or
read; nor are we capable of doing so. However we
can compare the statements of different authorities
and we distinguish 'authority' from 'authoritarian'
in that the latter implies a dogmatic manner of
assertion or a refusal to submit one's opinion to the
impersonal tests of the appropriate discipline.
Therefore we can recognize that while there may be
teachers of the transmission model who are
authoritarian there is no necessary connection
between transmission or instruction and
authoritarianism.
It is also perfectly possible to
exercise authority and yet to respect pupils as
persons and to encourage them to think for
themselves. Indeed it may be argued that the more
open the situation the more important a model for
imitation and the more powerful a socializing agent
the teacher becomes, because of the premium
placed on social trustl6. Nevertheless there is one
major difference between the position of the
teacher in the transmission and the problem-solving
models. In the latter case, when the problem is
allowed to go beyond the teacher's present
knowledge and skills, he has to use resource material
and to find out information or to practise new
skills. There is a sense, therefore, in which he is
placed in a more vulnerable position, his knowledge
no longer being superior to his students. In this
situation he needs a more general knowledge than
the average subject teacher and he has to be willing
to expose his ignorance and to learn occasionally

own learning they may ultimately become more
self-reliant. But this is an empirical point that would
require further investigation.
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