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TECHNOLOGICAL CHANGES AFFECTING TEACHING METHODS IN
PHYSICAL EDUCATION

By B. Nehleton. Lecturer in Physical Education. University
of Melbourne — AUSTRALIA.

«Science and Technology scem destined to be among the
primary determinants of the events of the second half of the
twentieth century.» (Walter Buckingham),

Education appears to be on the fringes
of a series of revolutionary changes in
methodology. These changes involve the
application of recent advances in techno-
logy to teaching. It would appear that
methods of education which have remained
relatively unchanged, will be changed in a
startling way. These changes may rever-
berate throughout the entire educational
structure causing changes in the training of
teachers, in the organisation of the curri-
culum, lesson planning, methods of teach-
ing, school buildings, the selection of child-
ren for various types of education, etc.

To a certain extent, the recent applica-
tion of technology to tcaching has been
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linked with the increasing emphasis placed
upon the individual child. This emphasis
may be seen clearly illusirated in physical
education. One has only to glance at a
series of photographs showing typical phy-
sical education lessons, taken sixty years
ago, thirty years ago and ten years ago,
to see the focus upon the individual child
becoming progressively sharper. It would
appear that one trend emerging in ecent
years has been to concentrate upon the
realisation of individual potential. In order
to perform effectively, the teacher has been
exhorted to observe carefully the responses
of the individual and, on the basis of these
responses, give further instructions, etc.

pupil in continuous consiruclive communication.

Feed back from pupil to teacher affecting next instruction.
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Fig. 1
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With large numbers of children (30)
at widely different ability levels and deve-
lopmental ages there is an increasing ten-
dency for this ideal of individual tuition
to break down. Roughly speaking, the
technologist and the experimental psycho-
logist have provided a method that enables
this ideal individual teacher-pupil relation-
ship to be maintained, even in the face
of a large number of children.

i

Much of the development work on teach-
ing machines was inaugurated by B. F.
Skinner fifteen years ago. In a paper
entitled «The Science of Learning and the
Art of Teaching (*), Skinner outlined his
view that the principles of learning disco-
vered in the psychological laboratories
could be applied to everyday teaching, but
only if the extra work entailed by this
application was handled by a machine.

The following useful summary of the
main principles outlined by Skinner is
taken from an article on Teaching Machi-
nes by J. Annett, H. Kay and M. Sime:
«Skinner’s work centres round the effect
of reward; the most important way in
which it differs from Thorndike’s work
is in an improved experimental techmique.
Reward or reinforcement cannot help until
the right response has in fact occurred.
Skinner’s technique ensures that the right
response will occur, as an example will
show: Skinner places an experimental ani-
mal in a simple box that usually has a
lever which the animal can press to get
a reward of food. There is little else,
indeed, the animal can do, except preen
itself or go to sleep, and so the simple

Teaching machine

TFig. 2
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The method attempts to maximise direct
feed back control: «The teacher modifies
the student and the student modifies the
teacher by feeding back information about
his difficulties which should cause the
teacher to revise his subject matter pre-
sentationy» ().

The teaching machine is the device
which enables the process indicated in the
above quotation to be put into action.

Machine gives instructions te pupil.
On the basis of pupils’ responses the
subsequent instructions are modified.

Pupils respond and feed responses
into the machine.

Teacher «programmesy his materail

response is soon learned. If we want to
teach a more complex response, it must be
built up or «shaped» by teaching first a
number of simple component responses.
For example, a pigeon can be taught to
walk a figurc-of-cight by first being given
a reward when it makes any turning move-
ment. Later when turning is well establi-
shed, the reward is made contingent on
changing direction and very soon a full
figure-of-eight is established.»

These factors of simplification, reward
and gradual shaping of complex responses,
are the essentials of his experimental techni-
que and of the teaching machines he has
devised. Skinner is convinced (as many
other psychologists are not) that telling
a student his answer is right, is a sufficient
reward and is, in a sense, comparable to
the animal receiving food on making the
right response. In a human the reward
value of being right is derived from long
experience. It is secondary, rather than
primary reinforcement, but Skinner con-
tends, essentially the same in its effects.
Even in a highly congenial classroom rew-
ards are less frequent than in the labora-
tory. In a classroom, particularly a large



one, the teacher has no time to check the
details of an individual’s performance.
Skinner’s answer to these problems follows
from his experimental technique; the use
of a machine becomes necessary for rea-
sons of economy. By analogy the subject
matter to be learned has to be broken
down into small steps which will be com-
ponents of the ultimately desired complex
responses. These steps look like very sim-
ple questions and often are statements
which call for the insertion of missing
words. 'When a student answers the ques-
tion correctly he has, by analogy, made
a response which is part of the total beha-
viour to be learned, and he is then reward-
ed by the informarion that he is correct.
Normally a teacher would think it odd to
ask only questions which he expected to
be answered correctly, but to approximate
this situation is, according to Skinner, of
the greatest importance.»

It has been possible to incorporate the
approach suggested by Skinner into the
compilation of a simple effective teaching
machine in the shape of a programme of
small steps in book form. «A programmed
textbook differs from an ordinary textbook
by presenting the subject matter in small
logical steps, giving an item of information
and asking a question which the student
should (and usually does) answer correc-
tly; by turning the page the answer is
confirmed. In this way a complex concept
is built up step by step» ().

Although Skinner’s work may be use-
ful in programming certain skills for
pupils with a specific background of
experience (*-*-%- %7 %) a major part of
this article is devoted to a discussion con-
cerning the application of principles of
branching or non linear programming. This
type of programming, developed largely
by Crowder ("), is more applicable to
pupils with a varied experience in motor
skills. Non linear programming depends
upon the responses made by the learner.
If the learner makes the correct response
he is directed to the next stage but if he
is unable to make this response or he makes
one of a number of incorrect responses, he
may either repeat part of the problem or
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undergo a special remedial sequence appro-
priate to this kind of failure (*°-).

The Physical Educationist asks two
questions concerning the use of teaching
machines. Are they necessary in physical
education? Is it possible to teach motor
skills ‘via a teaching machine?

In answer to the first question it must
be emphasized that there are many by-
-products resulting from the process of
learning motor skills, apart from the acqui-
sition of a certain level of performance,
that the Educator considers important ().
It is suggested thar there are certain areas
involved in teaching motor skills which
would benefit from the application of a
teaching machine approach. It should be
possible to teach basic essentials of certain
skills, for example, the headstand or parts
of a cricket stroke. 'Where there is a short-
tage of specialized teachers then program-
med instruction should enable the specialist
to make full use of his material.

A further value of teaching motor skills
via programmed instruction is that we
should be able to investigate more tho-
roughly the way in which a learner builds
up a relatively complex skill. Many of our
progressional stages used in teaching skills,
such as trampolining or diving to begin-
ners, have been formulated in an apriori
manner and refined empirically. It has
been difficult, due to the variables involved
to investigate the effectiveness of these
teaching methods. It would be possible via
the use of programmed instruction, to have
one group of learners responding to one set
of stimuli and compare their progress to
a group of learners following a different
programme {'*).

In answer to the second question, Annett,
Kay and Sime state; «Motor skills, which
quite often already involve the use of
expensive apparatus and stimulation, could
be machine taught; in fact, the teaching
machine could be an integral part of the
equipments.

It would appear that the use of teaching
machines would be rather more compli-
cated than suggested above, but not insur-
mountable.
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What appears to be required are:

a) A means of giving instructions to
the performer.

b) Programmed material which will
break down complex movements
into very simple elements that will
lead to a progressive build up of
the complex skill.

¢) Some means of informing the per-
former of his action and how far it is
approximating to the correct move-
ment.

d) Some methods of basing further ins-
tructions upon the performance of
the individual.

In a random sample of thirty boys aged
11 + there is usually a small number who
are able to perform an effective handspring
immediately following a clear demonstra-
tion. This ability is largely determined by
their past experience. It would be an ine-
ficient process to lead these boys through
a series of progressive stages. It would,
therefore, be necessary to work out empi-
rically a number of test stages involved
in a handspring movement. Where the
past experience of the boy was insufficient
to enable him to perform one of these
stages then he would be referred to a
series of graded activities culminating in
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It should prove possible to programme
motor skills such as handsprings or head-
stands in such a way that the child follow-
ing the instructions will quickly acquire the
ncw behaviour pattern. Let us take the
case of a boy who has no past experience
or ability in performing headsprings. He
turns a button on the teaching machine
upon which he is given instructions through
a photograph or series of photographs to:

a) Place his hands, shoulder width
apart, fingers spread out, on the mat.
A parter checks that if his per-
formance fits that shown by the
instructions. If it does he turns the
button.

&) Place hands as in (a) and also the
forehead to make a triangle as shown
in the illustrations. If this is per-
formed successfully he obtains ins-
tructions.

¢) Perform. (a) and (b) and lift the
knees for a count of five seconds.
This movement places more weight
upon the new base of support. If this
is sucessful the next instructions are
followed.

d) Perform (a), (b) and (c¢) and then
«walk» in with feet until the per-
former can lift the toes from the
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Fig. 3

the final handspring. Our present know-
ledge of the development of many skills
is insufficient to work out this type of
programme but this is not to say that it is
not possible. Indeed a quick look at some
of the programmed material will show that
a great deal of extra, but perhaps more
fruitful labour, is required of the teacher.
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ground and hold the position for
three seconds.

If at any stage the performer fails to
complete a certain activity, then he will
be given instructions to turn to various
practices contained within the programmed
material that will assist him at this parti-
cular level of skill.



It is obvious that this type of teaching
will throw responsibility upon the boy and
his partner who is acting as a feedback
indicating whether the performance is
acceptable. This, however, is the same pro-
blem as that contained in the programmed
textbooks.

The cost of elaborate teaching machines
would preclude their being used to any
marked extent by teachers of physical
education, but simple, cheap and effective
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devices may be improved and used to
assist the teachers wishing to experiment
with this method of suplementing their
teaching.

The programmed material for teaching
headstanding could be made to fit in a
simple box or tin. In this way the material
prepared by a research team, could be
made available to any number of indi-
viduals,
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Fig. 4

In recent years more and more use has
been made of the type of approach out-
lined above. In teaching skills, teachers
have been advised to make use of models,
flicker photographs, action photographs or

. charts, such as the coaching charts pro-
duced by M. C. C. or the Football Asso-
ciation ('*). These charts have been used
in such a way that groups of children of
similar ability have consulted the charts,
noted the main coaching points and attem-
pted to carry out the instructions,

In much the same way older students,
grouped in pairs, have studied a 16 m.m.
film loop illustrating the main techniques
of say breathing in free style swimming and
then attempted to coach each other.

Many teachers have made use of pre-
pared blackboards -on which are written
instructions at different levels. In a lesson
where the children are set problems invel-
ving handstanding movements, the child-
ren are first required to support their body
weight on their hands in various ways. The

Individuals
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Programme
Teacher — incorporated -—-_—n—-}
in machine.
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~a Instructions he receives will depend
""...,,“ upon his performance.
)
Fig. §
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problem is then made more specific and
requires the child to preduce a handstand.
The children then attempt to balance on
their hands for a period of time. Children
who are unable to balance at all are
required to move to one blackboard on
which is written a number of movement
problems involving the taking of weight
on hands and which develop the ability
of the pupil to produce a handstand. Child-
ren who are able to balance for five
seconds, move to another blackboard which
sets problems requiring balancing move-
ments on various pieces of equipment and
perhaps move to a specific problem involv-
ing a «cut through» type of movement.

Although research in the learning of
certain motor skills through the medium
of teaching machines and similar-devices
is in an embryonic stage, it would appear
that they may be used to supplement the
variety of methods utilized by the physical
educationist.

It is sometimes suggested that single
teachers working alone with relatively large

classes, arc often unable to apply the
following principles of learning:

a) Whatever a student learns, he must

learn for himself, no one can learn

it for him.

Each student learns at his own rate,

and for any age group the variation

in rates of learning is considerable.

Students learn more when each step

is immediately reinforced.

Full, rather than partial mastery of

each step, makes total learning more

meaningful.

¢) When given the responsability for
his own learning, the student is more
highly motivated, learns and retains
more (**).

b)

)
d)

Any teaching method that will assist the
teachers of physical education to apply
these principles when teaching psychomo-
tor skills, should be given careful consi-
deration. It is suggested that the approach
outlined above is one on these methods.
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