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This thesis was conceived as the result of the imnmression made on

ne, on ny staff at the Milton Z.S.¥, Svecial School, and to some extent

N

on the hundreds of visitors who came to the school, following the

o <

introduction of »programred instruction in the teaching of reading.

Our pragmatic apnroach to this, then novel technicue, proved so
elffective that felt that I should like to see it exwverimented with more
widely in the field of svecial education for the cducationally sub-normal,

and with slow learners generally.

I sought to further this in a limited way by su»plying local
_teachers, wﬁo were interested, with photo-comniés of my procrans, by
describing my methods in'articles in educational Jjournals, by lecturing to
teachers and to teachers in training, and in organising courses for teachers.
In the last I was assigted by the Bducatlion Department of the West Riding.
Latér, under the auspiges of the MNational Association of Remedial Teachers,

I was enabled to publisw a short book describing ny methods and
exveriments in some detgil. (1)

|
The thesis is arranged in three varts; Part 1 is the basis unon

which the study is founded and seeks to outline the work at the lilton
LE.S5.H, School which led to the two evaluation studies with which this
part concludes. Both studies are described in deteil with sone

supporting statistics, The {irst is vis a vis a teacher and the second,

a'long term comparicon with our normal teaching methods,

Part 2, is a review of soiie of the theories vwhich underlie
programuied instruction. It also considers in some detell sone of the
recent resecarch into programming variables, particularly research

wherein the subjects were mentally handicapped or slow learners.



Part 7, covers all the original rescarch carried out by me since

he Rossington I.S5.11,
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‘ollowed by a further " rate of learningV

Special School. This is
stuvdy at Hexborough College of Further Education and then a series

studies into some of the variables considered in Part 2.
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AV INQUIRY INTO THE VALUS OF PROGRAFED ILEARNING TN

THE TSACHING OF RILLDING 40 SL0V LEARNTIG CHILDADN
PART ¢,
INTRUDUCTION
BASIS OF STUDY

U Ve believe in these methods, but whether they are good or bad need not

be leit to any pedagogue's ovrinion: they are owen to scrutiny end

amendnent . £ they do not work they rnust be rejected or modified, and

one thing is definite ~ the objects of the procedure can be specified

and we can find out if they have been achieved." :

( Teachinsg Machines and Programmed Instruction." H. Kay. Pelican,1968.)
This inguiry into the effectiveness of vrogramnmed

learning in the teaching of reading to slow learning children will
stem fron the experience I gained in The Filton- (Svecial Z.3.i.)-
School, from the study of records gathered dvring the neriod 195866
and to certain exveviments and studies I made during that veriod and

during which I was the Head~teacher of that school,

In my book, "An Ixveriment in Programmed Learning
with u.b.ﬂ. Children,"(1l) I briefly described how we literally stunbled
on the technique of linear vnrogramrming curing the course of an intens
and vrotracted effort to remedy a wvicaolkness in the teaching of reading
in the school curriculum; how we studied this technigue and avnlied it
in a confrolled and fystgngvlc manner and with what success. Jithin
a vear of adovting the technique we nanaged to create a graduated
series of programed texts aimed at teaching the bveginnings of rcading
and developing the skills upn to reading age of 7+,

All the children in the school with the exception
of the recept:xnlcldss, who scored a reading age on the Schonell
Standc*al sed Testo {0) below the age of sceven were submitted to a

aily veriod of study with these vrogrammed texts. Xach child was
tested to find ~rut at what voint in the series it should commence,
~this included completing the critericn tcst for its initial progran.
“VWhen it had completed the »rogram it was again tested. Records were
kept on wall charts (reneued tern 1nall3) showing the date on which
each program wac satisfactorily completed. This visual recording, we
found, tended to increase the motivation of the programs. It did not
.seem to introduce any competitive element; pbut kent before both
pupil and teacher an easilyunderstood graphical record of the vrogress
of cach child and it cnable the teachier to set each child to the
correct point in its individual study in a matter of moments at the

commencenent of each daily period,.

When we had established our library of prcgrams
and completed the building of six teacling machines, we institited
certain rules concerning their usage. Theoe were conformed to
reasonably well by both teachers and pupils throughout the time
under review., The rules vere :-

l‘, Thet programmed stuvay be limited to one thirty-five minute

. vperiod for any child in one day. .
2. That prograns were not to be used by any child out81ae its

alldied nerlod.



%« That only teachers would issue and revlace vrograns.

i, That on completion of a prosrem the child must be tested.

5. That on the satisfactory conpletion of a test the teacher marked
and initialled the record.

After a settling down period the rules worked very well with
vossibly the excevtion of number 3; here the children in their cagerness
to start work at the beginning of a session would seek to talke their
own vrograms Irom the shelves. This we checlked but did not entirely
eliminate.

Vhen a pupil failed to make an accevtable attempt to read
the test after finishing a program, it was sometimes difficult to
induce him to re-work the procram again. After a time we solved this
problem by meking an apvroximately narcllel .series of »srograms which
enabled us to switch the child who failed a test to a comparavle nrogran
in the parallel series. Still later we introduced a third series aimed
at helping cnildren with individual nroblems at varying levels of
attainment. Iventually we had some five hundred or so short prograns,
varying in length from ninety-six frames to twelve: Irames, in the
library. .

During this period the schocl had a hundred children on roll,
aged from seven to fifteen, of both sexes in the nroportion of aporoxinmately
sivty boys to forty girls, The unper three-fifths of the cchool followed
this pattern of programmed reading study through-~out the period. The
lower two-fifths, consisting of the reception class and class 1l,foliowed
a somevwhat different curriculum, Class 1. had its own series of programs
and used them daily, the recevtion class ald use vprogramned material
but not in the regular neriodic manner of the remainder of the school
so that in the statistical studies I shall put forward, they are not
included.

The pragnatic response to the cuestion whether any new
technique for learning has virtue is 'Suck it and see.' Vhen
B.F, Skinner decided to submit his vpsycholezy students to the learning
nethods he had used successfully with rats and pigeons, he did just that.
At the Hilton School we were not quite so drastic because we had used
linear programming methods quite unawarc that Professor Clkinner and
others were using similar techniques to teach animals. When we becane
aware of the enormous amouunut of research that had been done we scvught
to find out all we could about the subject and applied our learn;nm in

the classroom.

It cunqot be reveated too often that Programmed Learning is
not a subject but a technique that can be employed for the teaching of
any subject. Further, and more important, it is a technique that can
be employed to apply, morc efficiently, other teaching techniques. This
was our main line of apnroach at liilton and before going on to exenplify
the effectiveness of nrogrammed learning as such, I will considér a
range of the accepted methods of teaching and learning, particularly those
advocated and employed in the education of slow learning children and
how they were or might be apnlied via the P.L. mediun.



Programmed Leanning and Traditional Teachins Hethods,

An original and effective method of teaching reading to slow learning
children was devised by Fernald (2). The essentials of the technique are:-

1. The discovery of some neans by which the child can learn to write
correctly.
2e The motivating of such writing.

3. The rcading of the ppinted copy of what he has written.

L, Extensive reading of other material.

When Fernald wrote this she might have been about to introduce
the P.L. methods and library scheme we wmployed at the iilton school,
However, she was in fact presenting her own very individual ways of
teaching reading but she was also outlining the problem of all teachers
of reading to slow lecarning  children.

Trom 1947 to 1949, with a class of 9 - llyear old E.S.N.
children in a special school in London, I employed Ferndld's techniques
daily in the teaching of reading. IMany years later when writing readlng
prograns I consciously and proba olv unconsciously anornorated sone
of the subtletles of her tea chlng nethods therein.

Teachers always have, and human nature being what it is
probably always will, motivate their teaching on the 'carrot' and
the 'stick'!. ZEnlightenel opinion and the lengthy and profound
studies on which these ovinions are based have lead teachers to stress
the carrot at the expeuse of the stick, nevertheless we shall never
eliminate all aversive stimuli from teaching methiod.

Hilgard, conmmenting on Thorndike's '"Law of Effect! says:
"ghat rewards or successes iurther the learning of rewarded bvehaviour
while punishment or Tailures reduce the tendency to repeat the
behaviour lcading to the punishment.” (3) Folland & Skinner's
extended rescarch in aniwmal behaviour, related in some detail in
"Analysis of Behaviour' (4) confirm this.,

Whatever a teacher nay do to motivate learaning in her
punils, the environment will always provide & plethora of carrots
and sticks. We live in an zuthoritarian system and school often
provides an evex more intensely auvthoritarian venue.

Social and scholastic rewards go almost entirely to the
clever and successful. The strongest argument for the existence
of svecial schools is probably that they can providz opnortunity
for success and the consequential rewards within the school
environment. This success, it is hoped, will helv to balance or ofiset
the continuous, though often unintended punishment, which is experienced
- by slow learners in the environment outsid: school.

In the process of learning te read the slow learning
child needs almost continuous success reinforcement of the kind
that can be given by individual attention. DNo teacher of fifteen
or twenty slow learning children can give each of his pupils a
pittance of their requirements in this respect. It is my contention,
which I hope to evidenc= here, that if he will vput his teaching technique



into suitable linear nrograms, whether using books, machine prograns
or any other method of wresentation, he can ensure that every child
in the class will get all the effective individual tuition he neecds
in regular daily sessions. Once such a regimen is established the

teacher is freed to avpnly his atteations where they are nost nceded.

That such a learning regimen is a necessity for slow
learners is advocated by widely separated educationists, separated
both in time and philosophy . Ingham says: "The learning process for a
child at school age nay be stated:~ the individual first realises
need for adjustment to the elements vpresent in the environment, (there
is a condition of awareness.) This need directs him or guides him as
he makes resnonses. Second, as the individual vrogresses, consclousness
of success, or recognition of the right response, makes hin more
deiinitely and understandably aware of his zoal. Third, there rusc be
sufficient recurrence for the learner to become at ease in his new form
of behaviour." (5)

Over a quarter of a century later, the behavourist and edvocute
of nrogrammed learning, Broadbent sugzests : "First emvhasise the
particuler behaviour that is wanted by praising and approving every
instance of it which apvears. Once the general coannection has been
established, make the praise infrequenti and irregular. It must not be
given at a constant averase interval of time but ought to be responsive
to the child's own actions so that the more ¢reauent occurrence of the
behaviour will obtain more freguent reward. 1 (6)

Ingham from her study of the slow learning child
defines its learning needs. Broadbent,in his exposition of behavioural
psychology apnlied to lea ”11ng)out1vneo a process through which the
chlld's needs can be net.

Teachers of reading to slow learning children are
faced with wide ranging »roblems, but the prinary .and basic one is
- laclz of intellipence., Disvutation as to whether intelligence is
mainly a genetic inheritance, or arises as a result of enviroamental
interaction following birth or maybe concention, will do 1littie %o
fvrther the objects of teachers of the slow learning child, The teacher
can only apvly his methods withAin the environment, he can do little
or nothlng to chenge the child's vhysical or mental eqguinment and
his sk is to help the child to meke the most of that with which
he hhu been endowed,

, The teacher can, hovever, analyse the child's
learning problems, nossibly along the lines suggested by Burt. (7)
"Ensuring that any sensory defects such as defective eyesight

and deafness are remedied sufficiently well to make the child viable
to the teaching methods available. Also speech defects should receive
attention. To what extent the teacher should versonally attempt to
renedy bad environmental factors outside the school is a matter
which only he or she can decide. The teacher should, however, try
and find out as much as posscible about the child'!'s intellectual
equipment. Burt (7) outlines these as " sensation, perception and
attention; merory whether short or . long, nechanical or logical and
whetherthe child is a visile, motile or audile." Isolating these
qualities in @ child can indicate the best apnroach for a teacher to
adopt when preparing material for teaching, whether programmed or

otherwise.



- Schonell (8) describes the physical, msychological and
intellectual deficiencles to be found in the slow learning child;
but again it is obvious that there are considerable limits as to
what a teacher in a classroonm situvation can do to remedy these.
llevertheless, the more aware he, the teacher, is of his punils
defects, the better he can create lessons to offset them. To
know that a child has a weakness in one or more aspects of his make-up
such as his span of percevtion, svan of recognition, mercevntual
maturity, auditory analysis, reversed laterality or far point fusion
of vision,are in varying degrees important to the teacher.

Schonell asserts that " to teach a child to read requires

a pederogical skill of nuch gireater degree than need to establish
the groundworiz of number.' (8) It is, therefore, fair to say that
to teach reading skills to a slow learning child, who for various
reasons has become resistent to the subject, must call for even
greater pedagogical skills. It is my purpose here, not so much to
demonstrate unew teaching skills for the teacher to learn, or even
to improve on such skills as bhe may possess, but to show how he can
apply his own skills more effectively and also to show how he can
apply the multitude of skills and technigues that teachers in this
field have recorded.

Schonell (8) outlines his pattern for teaching slow learners
to read as fcollows:-
1. Deteiled diagnostic information.
2 Types oi error etc,
3. The nature of past teaching.
L, Direction of present interests, educational and private.
5.. Inhibitions and conflicts te be dispersed.
This is, of course. good diagnostic technique, However,
from experience I would assert that it is never possible to disperse
2 child's conflicts and inhibitions..... both the teacher and the
child have to learn to accomodate them. It is in thias important
aspeclt of remedial teaching that I howe to demonstrate how P.L. can
assist by enabling the pupil to learn by evading the discriminative
stimuli which elicit the activation of these inhibitions and conflicts.
Schonell (8) says that psychological failure can be caused
by reading failure but I would suggest that inherent psychological
weakness precedes the learning failure and failure to learn to read
‘reinforces it. KHowever, whatever the order of the causes, when the
child reaches a special school or a remedial centre its inability
- to meke any vrogress will arise from vrevious vainful failures,
failures which are recalled by the very tools (books, paver, pencils
etatera) which thg teacher employs. Indeed, the very teacher, himself,
may well be an 'S ' for the painful response of his pupil. Through the
mediun of P.L. the teacher can, to a considerable extent, even
eliminate himself from the puwil's learninpg wrocesses.

. One objection to P.IL. that has been vut forwerd is that
it is a return to 'rote lecarning.'! This is despite the fact that
there are few, if any, schools at any level which do not employ rote
learning in some form hwwever disguised. lorris (11) remarks on the
excessive use of 'drill and rote' learning made by tecachers of slow
learners and says '"much would be gained if the teacher placed less



reliance on drill and devised learning situations to let the dull Chlld
organise insight." This is, of course, what a coanscientious and
enlightened teacher is constantly doing, unfortunately the de:iands

on the teacher in schools or classes for slow learaing children are
such that unless teachers do employ some kind of rote learning or

other educationally non-productive occupation, they are unable to keep

up with these demands either mentally or physically.

When slow learning children have learned to copy
script of one form or another, and with them this skill invariably
comes before any nurposeful skill in reading is cchieved, they secn
willing to do it for loang veriods of time without showing any objection
to it or umeking complaint. That they gain some reward, satisfaction
or re-inforcement from it must be accepted. That it is probably a
specious reward does not detract from its effectiveness. It ic probably
no nmore or less valuable than the diligent copying of the teaciher's
notes by the student in the grammar school.

It is quite possible to insert learning situations
into copy writing or note taking for that matter, by using programmed
learning technicues. If a child is presented with a copying task of
short duration and in the course of performing it is asked to make a
response calling Tor an intellectuval effort or decision, however simple,
then having nade the response is rewarded by knowing that he has rade
a correct one, a learning sequence has been achieved, This is, of
course, over—-sinvlified and needs some qualification, a matter I will
deal with at some length. It does, hovever, exemplify my point that
rote learning, so useful to teachers in relieving them of class pressures,
can be employed to give a child, or rather help a child to achieve

sight.!' Pronerly prepared copy—mrltﬂng can effect learning,
purposcful learning.

"If the teacher is successful in presenting orohlenms
in so simple a way that the relationc involved are not beyond the
learner's nowers of mental organisation then the learner will be able
to exhibit direct insight and his behaviour will be recognised as
intelligent learning." (11) One linear vprogram frame can obtain just
such a prepared learning situation in any subject or at any level of
atcainmnent the creator may desire. A connected series of such frames
can wrovide a self-motivating lesson which will meet the requirenents

of any individual.

" Considerable research has been and is being done
in the field of ‘attention' but it is mainly concerned with the
nature of attention, its spvan in time and space and whether we can
attend to one , two or more things at a time, Out of such research
may come, in the future, new ways or new understandings of how we, as
"~ teachers, can capture and contain attention in our pupils. Simone Weil
defines attention thus : "Most often attention is confused with a kind
of muscular effort. If one says to ones pudbils: 'Now you must pay
attention,! one sees them contracting their brows, holding their breath,
stiffening their muscles. If after two minutes they are asked what they
are vaying attention to, they cannot reply. They have been concentrating
on nothing, They have not been vaying attention. They have been
contracting their rmscles,

~ Ve often expend this kind of muscular effort on
our studies. As it ends by making us tired, we have the impression
that we have been worlzing. That is illusion. Tiredness has nothing

.



to do with worl. Worlz itself is the useful effort, wbethc it is tiring
or not, this kind of muscular ¥#¥ effort in work is usually barren,

even if it is made with the best of intentions. GOOQ intentions

in such cases are amoung those which pave the way to Hell. Studies
conducted in such a way can sometiries succeed acaderically from the
point of view of gaining marlis and passing exaninations, but that

is in spite of the effort and thanks to nhuvral cifts; moreover such
studies are never of any use. '

Will power, the Imind that, if need be, nakes us set our teeth
and endure suifering, is the »rincipal weapon of the ap»rentice eangaced
in manual work. Luu, contrary to the usua 1 belief, it has vrectically
no place in study. The intelligence can only be led by desire. ¥For
there to be desire there must be joy and nleasure in the work. The
intelligence only grows and bears fruit in joy. The joy of learning
is as indispensable in study as breathing is in running. Where it is
lacking there are no real students, but only poor caricatures of
apprentices who, at the end of their apprenticeship, will not ecver

have a trade." (12)

If one has stood daily over a period of nany years,
as I have, before assemblies of slow learning children, observing
their behaviour, it becones patently obvious that a common feature of
all these children is their inability to give attention to any matter
for more than the briefest period of time, unless they are strongly
and continuously motivated. It is, of course, understood by all
teacners with experience in this field of education that in their
teaching they enmploy all the subjects, methods and techniques which
they find do capture and hold the mincés of theilr pupils, Iike the
employment of copying, many nethods used are self-defeating in that
they seem to have the power of holding attention but no purposeful
learning is contained within them. I have in mind a conscientious
teacher of many years experience who found that 'centre canc work'
achieved attentive effort on the part of his pupils, Having taught
them a simple pattern they would go on producing table-mats or
baskets ad infinitum, but it was not learning, it was not educatiocn.

In the course of this study I shall be continually
using the term 'learning!'. I have already sfated that a child
employed in copying (happily, if not purposefully employed) must
receive some reward to motivate him to continue. The teacher is
not, however, concerned with just re-inforcing this copnying behaviour,
he wishes to impart in his puoils continual new behavioural changes.
He is concerned that the pupils engage in nurposeful, beneficial
learning =nd must arrange their activities to that end. Copying
nmay be used to further beneficial learning end this is in itself
beneficial, it is a function of that learning process. Copying
for conying sake is, however, a time wasting vrocess and a slow
learner, above all, hes little time to waste. THerefore, when I
use the term ‘'learning' unless I explicitly indicate otherwise,

I mean the beneficial learning that a child is expected to acquire
in schoel not the Behaviourists' 'Acquired change in pehaviour.'

- , Frazer outlines the units on which the beginnings
of reading mey be based: (13)

a. The Letter

b, The Vord -

c. The Syllable

d. The phrase or line
.eo The sentence...



There are many methods of teaching reading but ell of them must
be founded on one of the above. lost teachers use combinations of methods
though they tend to stress the vhonic or look and say avoroach. Despite
the advocates of particular methods all children do not succeed more
easily with any particular one, therefore, a rigidly apvnlied classroon
technigue will ensure that a proportion of children will fail to learn
just because the apvrroach does not meet with their needs. An obvious
example are those children who register at the extremes of the Audile-
Visile scale. The best nethod for any given child at any given stage
in their development can only be decided at that moment by the teacher
concerned. It must be a clinical decision.

A tracher who has created and accurulated a carefully organlsed
and graded collection of prepared programmed texts, such as were contained
in our program library at Iilton, is in the happy position of being able
to ensure that every single pupil in the class, no matter how varied their
attainment or ability, can be simultauneously engaged in a purpuseful
learning situation aporopriate to that perticular child. In our prograns
we covered a variety of teaching technioues and I am convinced that any
apuroach to reading can be embodied in a progran.

Kirk and Johnson (14) offer long lists of activities to
initiate the beginnings of reading and to improve reading at both primary
and secondary levels:

"Excursions, labelling collectious, centres of interest, stor
9 k]
telling by both teacher and by children, story reading, discussions

1&] v 9 o k] ?
vord associations with wnictures, drama, hooklets and scrap books, care of
‘books, reports on activities, making stop and go signs, playing language
games and prevaring for birthday »arties.!

Tnav go on to advise in some detail Low to approach the
teaching of the beginning of readings;

, "Phe children tell a story. One day it is dictated by the
children and the teacher writes on the blackboard. UNext day in chart
form, the children read from the chart."

This is offered as one specific method of teaching slow
learning or retarded children., Unfortunately neither this nor the
above nentioned activities are encugh. By the time most children
reach the special school or remedial class, at the age of seven to nrine,
they have experienced two to four years of such teaching and have still
failed to learn to read. There is ncthing wrong with the foregoing
but it rust be sunported or backed uv with carefully nreopared follow-
up lessons, lessons which offer suitable individual studies to neet
each child's needs at its particular level. TIn short, each child
rust receive individuval attention from some source at reguler daily
reriods. This is not a requirement that can be met by nutting a child
in a special group, a grouv small gnough for individual attention
for a matter of a few weclis or even a year; the slow learning child
needs this kind of twyiticn throughout its school years but the normal~”

staffing in spoecial schools or special clasces does not and cannot provide
it.
In the case of the teaching method suggested by Kirk and

Johnson or any similar nmethod, a follow-uv can be created in vrogranm
form so long as the story dictated confines itself strictly to the
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children's language and the program is also based on it. With regard
to the later activities, programs can be created to provide follow-up
studies and I will later describe and demonstrate how this can be
done and, indeed, was done. ' '

Gates, using a word based approach, offers this advice:(15)

"The setting for each new word should be carefully worked out
sothat the word is surrounded by such an abundance of contextual clues
that the child will figuré it out easily and correctly."

Here Gates stresses the basic reguirements in preparing
learning situations for slow learners 'to achieve relatively easy
success to offset their excessive experience of feilure.'! It is
also a featuvre of Skinner's (4) linear v»rogramming technique.
Incidentally Getes goes one sten further towards linear programning by
suggesting multi-choice question reading uanits, e.5:

This is a hcuse
This is a hat Cé;;;%)
Thisz is a hut. .

Had he further pronosed putting such units into graduated series,

each unit followed with the correct answer, they would have been
comnlete teaching vnrograms. Teaching programs are like a series of .
carefully arranged puzzles but, like puzzles, unless the vuzzler
receives a reasonable amountv of reward for his efforts in the form of
succeSsiul elucidation, little effort will be made in pursuing themn.,
The programmer, like the puzzler, must know inmediately after making
his effort, the result and the »rogram must be so prevared that

there is a high provortioa of successful results. It is the reward of
knowing which leads hin on to make further intellectual effort, whether
it is to solve another clue in a crossword puzzle or complete the

response . denanded in the next vprogram frame.

The basis of all teaching is a one to one situvation - I
¥now so I teach (tell, demonstrate) that which I know, to you., This
is the ideal and this is what is meant by individual teaching. The
multitude of vupils and the scarcity of teachers negate any possibility
of achieving this in 'vublic' education. Individual attention, or
rather individual teaching,cannot be provided in schools, excevt for
extremely short periods or else by teachers neglecting the few for
the many. Attempts are being nmade by using what is called 'group -
‘teaching' and the greater use of audio visual aids to release teachers
from the chore of class teaching and cenable them to giwve more versonal
ettention to individuals. iy experience leads me to question whether
these rethods do achieve much real learning on the part of the
students. In any case, vast sums of money are being expended on these
approaches and their necessary cquipment but very little is being
done to ascertain their relative efficiency.

Despite thehicar impossibility of giving all »unils
individual teaching, even in the snall classes customary in specilal
schools and classes, most of the acdvice given by writers on the
subject of teaching slow learning children, advocate individual
attention.. The methods they sugpgest are excellent but because
of what I have said their anvlication is dependent on the teacher
personally and physically apolying them to each child in a class

situation, end this by its very nature must fall down unless the teacher
can find 4 way of applying her individual methods through a secondary



nediun,

, Consider the logic of the situation. A teacher with a class of
twenty slow learning children, teaching them reading throughout the
period of an hour. Supvosing that by some extraordinary feat of
organisation she coulé give each child its falr shere of three minutes
of her time) there would still be the need to cointain each child in
fifty-seven minutes cf self-tuiticn. The sheer impossibility of it
becomes apparent when one considers it in this way and it is little
wonder that these unfortunate children, desritc the time and enthusiasn
expended by thousands. of conscientious veacherk, meke so little »rogress.

Nevertheless, only an individual apnroach can succeed if diasnosis
as suggested by Schonell (8) is to be the basis of a remedial method.

He re-~iterates what others in this field af-remedial edusation are
repeatedly saying:- .

Thus progress in reading in the infont and jurior classes
becones a basic intellectual and emotional failure......... resulting
frequently in general scholastic backwardness and erniotional maladjustument.! (

Like Burt, Schonell advises the teacher to look for what are
psychological and nhyulcal failures such as 'span of perception',
'span of recognition' and disvroportionate right and left eye novement
Like Fernald he conflrmu the need to impress word patterns.

, "The first obvious factor in the reading of a vierd is its total
pattern., Zarly words should have variety of structure." (8) Iy own
experience is that early words should be derived from the verbal
language of the child itself, In creating ny carly reading vprograms I
found that the most effective beginning words were those nouns which
could be vresented with a simple line picture. lames of very familiar
objects, nerticularly toys, vrobably because of their emotiondl content.
One had to be very careful to use the name the nicture would elicit when
the child looked at it and resvonded, Word share patterns can be used
to assist slow learning children to differcatiate easily but they are
essentially subordinate to word familiarity and usage . Vhat is of
.prinary importance is that teachers must know and understand the childrens
basic speech language and found his teaching of reading on this,

Schonell mokes this point: (8)

"It is safe to say that unless the v»rinted word is linked with
the sound which finds place in the speech experience of the child, then
it will not be retained." With the slow learning child of seven, eivbt,
nine or unwards, it is vnast the time when it is adiisable to wait until
a wider specch vocabulary has been acguired, The teacher must use
what the child already has, no nmayter how meagre, and cuploy it.

"The short cut between visual symbols and nmeaning does not
reallv develoy until reading experience is considerable.! (8) This
may be so for all children as Schonell's statement inplies; it is
certainly the case with slow learniag children, There arce-at least two
ways in which this develovment can be assisted and mossibly accelerated,
-First, there must be much revetitive reading, much more than is usually
considered necessary. As soon as @& child has achieved a little reading
ability he must be given nlenty of opportunityto enjoy the skill,
In creating the first series of 'Milton Progremmed Readers' (16)
we emploved some twenty nouns, (names of toys mainly) and presented
‘them in four serics each of ninety-six frames. :
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The sccond pnrocess which we found helped the child in this
aspect of its develovment can be best grasped if cne considers the
way in which a child learns to resvond to an object with its nane, as
when 1t names a ball or a dog. The second stev, so often in the case
of deprived ch*ldren, is when the nother, uvsually, shows the child
pictures and asiks it to neme them. At this point we found that it was better
to associate the word not with a realistic victure or —hotograph but

with e very simple line drawing, something very similar to that which

the child might try to draw Leoe drawings should be such that they
can easily be conied by the child.

This need to heln a slow learning child to exvpress itself,
to out its conceptual ideas on paver by giving it nlctorlal symbols
which it caun recognise and cowy lonz before.they can be exnected to

understandably copy scrivt, becane evident to me in the course of

stugying £.S.1. children's art in some London schools during 1056 -57. (27)
I found that where a normal child in the primery school aslied, say,

to draw a horse will nioduce an easily recognisable drawlng, few children
under the age of ten in E.S.N., schools could do so. ‘

Earlier in this introduction I outlined the organisation
of our programmed reading scheme at l7ilton School. I have stressed
that ?.L. is not a subject or an educational philosonhy, but a tool,
Telking our methods, together with some of those proffered by A.I. Gates (15)
it night seem that we were applying his methods via the mediun of -
P.L. , and to some extent I supnose we were. "We learn by means of
re-acting; we learn the re-actions we exercise." Here is the very
behaviour of a student apyplying himself to & »rogram frame., Dut Gates
goes cn to sugmest some card activities, the wealnesses of which are
exenmplified in that they fail to meet CGates! next dictum......!The
need of definite, refined, foolnroof guidance of the young learner

n

in such complex and su‘*le slifills as reading." Any card system by

its very nature fails to be foolproof - too much is demanded of the
teachef in ensuring that the right card or set-of cards in the correct
sequence is preserted to each individual child at the moment it is
required. If a syster is not foolproof then it can be neither definite
or refined because both these qualities are lost if the system does

not ensure absolute orderly vresentation at the right rnoment.

Gates advocates "graphic progress charts,!" he asserts
that nothing succeeds like observed success. Ve certainly found
that graphic wall charts recording progress had considerable
motivating effect and used them, but the real evidence that 'mothing
succeeds lilte observed success'" was the inherent motivation of the
programs, wherein the children felt and enjoyed their success at almost

every step.

_ He outlines what he calls the fcharacteristics?! of
teaching non-readers: (15) "The presentation of ecach word in a
variety of contexts." I have emphasised the need for much renetition
and also that such repztition must not result in boredor. Through
the nediun of P.L. this can be done in a variety of ways. This I
shall deal with in some detail later both in text and illustration.
"Avoid errors by mastery of each step." (15) Success in this matter
will depénd on the careful preparation of suitable programs, such
factors as the vrogram length, the clarity of the resronse demand and
its re inforcing answer. Further the teacher must know that the pupil



has achieved mestery of each step (each frame). lost teaching
macnines provide this by one wmethod or another,y in the case of
book programs we found it necessary to insist'that the »upil
recorded its resocnse, checlhied it with the answer and corrected
it when wrong.

"Provision for individuval differences - reserve
material for slow readers.'" (15) Our carefully organised library
~of »rograms was designed to cater for individual differences and
supnlementary progrems together with alternative series provided
forthose who could not adjust to the pace of our basic graduation.
There viere occasicns vhen we found it necessary to write a special
prozran to meet the needs of an individual. These sometines
provided points of growth in our series.

. "Provision for develonment for all nhases of silent
reading without oral directions and witidut vhonetic or other
auditory or other oral methods," This was fundamental tc our
schernie and had much to do with our success. Bach program was
written and illiustrated in such a manner that a c¢hiid could read
and respond to its demand with nractically no essistance from the
teacher, The small steps which led one frame to the next were such
that it was,alipost imoossible for the pupil to fail. The non-reading

child was enabled to read and to know that it was reading. It was
led to acquire o reading skill matching a substontial portion of
its sveaking vocabulary. Later, by means of iliustrations, it

was possible to introduce words which vwere known to the pupil hut
seldom, if ever used. It was also possible to extend the child's

~vocabulary but here, because we were unable to afford to purchase
the exnensive audio teaching machines which were ccuing onto the
market at that tire, it was nccessary to inteprvate the »rogramming
with orthodox teaching rather more closely then usuval. In
adapting one series of ny programs for nublication to make then
suitable for remedial teaching in normal schools I solved the
problern in the following manner. The serics comprised six books.
Bach book was sub-divided into seven sets or short vrograms of
twenty-four frames. At the commencemeant of each 'set'! any new
vords introduced in that set which could not be clearly illustrated,
were listed. A symbol of a hand directed the child to seck the
assistance of the teacher who would then teach the rhild verballiy
the one or two non-illustratable words before he essayed the set.

Today, student teachers are instructed, even
exhorted, to allow éhildren to learn at thei#r own vpace. On the
other hand the amount of knowledsge necessary to beconie viable in
socielty end to maintain onds nlace therein, beccomes rreater daily.
This leads even teachers of slow learning children to seck ways
to accelerate the spesed of their pupilis' learning. In this.
paradoxical situation Levinson (17) sounds a note of waraing.

M The child should not be forced beyond his capabilities or
absorbtive novers. - Too much vressure may produce an emotional block
that will interfere with mental development." :

: A linear program with a slow rate of introduction of -
new words .and concents, its long revetitive seaquences znd

continuous re-inforcement, frame by frame, is an ideal medium or
tool for the education of slow learning children of all categories.
‘The only vpressure that need arise can be that self-generated by

the child's interaction with the progran. This we found was more
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ort series of demnands, each of which recuires the child
to look 2t & wicture, a picture which will surcly eldcit the word
subscribed to it, is to provide the child with & series of
onpontunities of acting for itself. By confirming each act as it is
comwleted naies each o learning situation,

cnlla u1th a

, " The feeble minded child re-acts but slirhtly to
external stirwli, stores up few images Qnd lacks sufficient DoWer
of attention to create them clearly cnd V1v1uly ' (13) Deccoudres
defines in one sentence, a fundamental deficiency to be found in all
slow learning children, in varyinr derrees A deficiency of which
all teachers of these cnlldren S00IL beccme awvare but one which they
do not find it easy to renedy.

If one takes a group of normal, lively children on
a learning expedition, say, into a »nark for trec recognition, one
can return to the classroom with a few leaves and fruits and be sure
of a lively discussion. Inough will have been learned to ensure this
fruitful consequence. Such is not the case with slow learning
children, To achieve a comparable amount of learning the expedition
would have to be reveated many times, This, in effcct, deprives the
dull child of learning exnerience because of the ti.e element.
However, the exvedition vhotogravhed and turned into & simple linear
progran can reneat the exverience as often ac the child can accent it.
At Milton we found that such programs, esvecially where the ohotograph
included the children, were highly motivated.

"We act as masters and lead the child, whereas it is he
ought to lead us. Ve set up methods we desire to remain fixed and
inmutable end we forget that it is impossible since there is no
single type of intelligence and capacity. Teaching methods, ought
on the contrary, to be elastic, to svbmit to modifications, to
adapt themselves to all kinds of mentality, but especially to ihe
least fortunate -~ those who are afflicted with some defect or
deficiency - with more consideration and more careful handling. Ve
are clumsy, therefore, we are on the wrong track. If we are to
reach our goal we nust take another road: we must study the child
systematically; we must find out the mechanism by which he acquires
Lnowleawe, we must track down the difficulties he experiences, we
mist search for the causes and try what remedies will cure them."
Dr. Decroly. Pedagogy de la Lecture. (guoted.) (186)

This unquestionable adiice is impossible to follow
in the educational situation of slow learning children as it is
to be found in present day orgarisations. If one visits a
special school or class for slow learners, one sces muclh the same
Eoing on as one would find in a normal school. Teachers standing

" before their classes talking and gemonstrating or trying to keen

each of the puvils in an active learning situation by going from

one to another. With such children the first method is very
inefficient and can .only maintain cven a low standard for very

short periods., The second, as I have already shown, is a near
impossibility. New methods and organisation must be found and, here,
I aim to show that these can be effected through the medium of P.L.



It has been asserted by many educationists that in learning
the child should follow its own nath and that the teacher should co-ordinate
his efforts to cnible the child to achieve his, the child's, often unknown
goal. Decroly says as much., Iowever, if the teacher is to help the
slow learner to find a way through the dense jungle of learning then
he must be prenared to cut paths so that his puvils can advance fast
enough to reach some sort of social viability by the time that their
formal education ceases,

In the field of reading each suitable nrorgﬁmcq%ig nrovide
£ ~e
a short pathway for some child. To pursue the anulorj\s%eus onto the

pathway at frame one, and even though it is a so-called non-reader,

finds out that it can read. It is led from one frame to the next by

its cutiosity and success., The first step rewarded leads to the next

and so on,and providing that the steps are suitably arranged, there are
no limits to the success. Of course, because no progran can be nerfect
for every child, things do not follow cuite such a smooth cocurse as this,
nevertheless, I have established the effectiveness of this avwwnroach

over and over again,

With a variety of »nrogrars available, a teacher can provide
a path to follow for each child, at its own speed, can observe the
child cystematically as it learns, can see when it fails and track
down its difficulties and put them right. This the teacher can do for
every child in the class, neglecting no-one.

In creating programs a teacher must not only consider the
content, the matter to be learned; the mechanics of reading must be
conuldbred too. Harrison defines such things as: ‘"“narrow view,
recognition of printed and written word, accuracy, rate and span of
recognition, rhythmical eye moverent and sweev of eys to the next
line." (19) The teacher relieved of class attention can give attention
to individuals and can, in a detached manner, see where failures occur
ana prepare programs to correct then.

"It is not open to the teacher to take his choice and say
either 'my vupil will learn by association of ideas' or 'my pupil will
learn by perceiving relations.' In the last resort any learning will
- be done by the DunNiliceseececessss DY gaining some insight into the

situation." Morris (11) Just so, but if one considers the slow
learner at the beginnings of reading, nresented with two pictures, it
is possible that he will verceive relationships or find asscciations
between them and hence gain insight but it doeo not follow that learning
will take nloce. He still needs to be rewarded by knowing that he is
right. If insicht is to be followed or accomnanied by learnln", then
the child rust be awere that insight is a rewarded activity. vthcr,
in a school situation such rewarded activity must occur with unfailing
regularity. This can only be done if the teacher has access to a great
deal of mrevared material of considerable variety. Its prevaration,
naintencnce and organisation is a conciderable task, as any teacher of
slow learning children is well aware. The use of P,L., can reduce this

problem to manageable proportions,

- lMorris says, " the teacher is too active and the child
too POSSiVesesessessss vrovide the situation, stimulate with questions." (11)
Decroly, quoted by Descoudres wrececdedhin with "oresent eachchild with
a situvation, stimulate each child with a cuestion, and folliow each
child in its insightfulness." (13) To complete either of these learning
advices ve need Sirinners' dictum, "reward ecach child for its varticular
and meculiar success.' (20)
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‘tyro to the 0ld hand." and advise “Kﬁow drill sevperate from reading.

In an attempt to justify rote learn4ﬂ" and drills for teachinc the

slow learning child, Burt and Lewis assert : YRevetition changes the
1

and further "to distinguish between repiatition ac an inproverent

vrocess in learning and renctition as part of the achiceverent process.™

) I have alrecady exvlained how it is possible to ensure that
conyinsg and revetition can be prepared so that real learning can
take place end I cannot thin't how activities as sugrested here can

be seoaratnd As a learning onrocess, renetition without the vossibility

of immrovement (which 1sach1evemenﬂ* znd awareness of improvenment (
which is reward and the source of motivation) are recally insecparable.

A polfer who feels thal he is not melring irmrovement
under instruction from the vrofessional, is unlilkely to persist.
The child set to study the niano bncones unwilling to rractige
when he gains no reward from experiencect guccess. Guod teaching, of
any subject, eims to »rovide a schedvle of study whereby the ctudent
is ensured of progress and aware when it takes mlace.

"Enumeration, descrintion and the 1nte;qretatlon is the
sequence of reswonses made to a vnicture by a younsg child." (20)
The slow learning child's resvonse is unllkelv to follow this nattern,
it will orobably not vroceed beyond enumeration., Iowever, the
sequence 15 commonly used by teachers, they lead children threcugh by
question and answer. In a class situation where it is moet commonly
used, the lesson will tend to follow the resmonses of the most
intelligent children. Here againwe sece the need dfor the vrogressive,
individual vresentation to which the pupil can make its response and
of the result at once; a need which a program can vnrovide beiter' than
anything else, excepting, of course, continvous attention from a
teacher, ZEven here the teaching nrogram has advantages, it does not
tire and it will not be interrupted. :

i "It is clear that when an ¢nd1v1a"°l ic about to construct
or invent something, he cannot work entirely in the void., His
constructions will be determined by certain wre-formed cognitive
'schemata'., The varticular ‘'schenata' utilised he nmay select at his
own whim: or more corronly he will enmnloy those he made use of
previously in similar situations. Thus he must combine perceptual
awareness and cognitive understanding of the present situation and
its reguirements with the production of certain features which )
cannot be immediately cognised; they may be supnlied rather slavishly
from his recollections of vprevious experiences which were found to

be appropriate, or they may involve a re~combination of parts, of
previous responses with new material reconstructed in a new and rore

or less mntegrated whole.! (13)

: To write a simole sentence will often demand 'imeginative
construction' of a very high order from a slow learning child,

How can one lead such a child into acquiring the ability of

creative effcrt reguired even to write a sinnle letter, certainly

-not by the usual text book and chalk and talk techniques. OCnly

after many hours of intensive study will he be likely to acguire the
necessary rodicum of 'mreformed cognitive schemata' uvon which to

draw the requirements with which to construct new integrated wholes.
If he is to succeed his learning steps must be infinitely small and
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presented at his own speed in continuous succession and each one
imnmediately confirmed. Such tecaching, even on a one to one basis,
wovld produce unacceptable borcdom Tfor the teacher. The only solution
to this problem is to provide these children with daily vperiodsof

. I .
study with suitable pre-prepered self-teaching material

ot



FIRST LVALUATICI STUDY,

In 1963 I made the LlrSt attempt to evaluate the effectiveness
v with slow learning nunils,
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Among the various untaught songs my pupils at the Midton
School were accustomed to singing in the school buses was the round
"Ten Green Bottles." They sang it very indifferently and from a little
enquiry I was gnite certain that very few, indeed not more than one
or two, would be able to maite even the most indifferent attem»t to
read it at leangth and all would be unable to write it at length.
Therefore, for the following rcecasons and after due counsideration, I
decided to meke it the subject matter for a study. Iy reasons were:
that it hod a very limited word content; bJ 1ts nature. as a round
it embkodicd rch repetition;
A1l the older childrean whom I nroposed to use in the study had some verbal
knowledge of the song and, as I have said, could neither write nor read
it excevt in & very indifferent manner;
it would lend itself well to simple line illustrations;
such verbal knowledge and writing ability as the pupils did possess
would provide an easily measurable basis against which I could
easily measure any gains. '

I created a vrogran in six short (eighteen frame) sets.,
Fach set comprised one complete revetition of the round.  Each frame
included a coloured line drawing which was reveated in each set. By
using o fading tecbnlque, first of initial letters and finally of
whole words, leading to & complete verse construct being demanded.
Pictures and lines to indicate the words were left as clues on the
final vpages. See avpendix 1., :

=3

hese »rograms were hand written and drawn and reoproduced
on a 'Banda,’ :

_ Having created so much P,L, material for the children
who were to take nart we felt that no validation was required,
we were sure it wounld function.

Our next step was to select the pupils and arrange the
cond"tlons for the experiment.

_ We chose two matched groups, each of ten children.

They were matched for age, I.¢. and reading age. Then at a staffl
conference they were re-arranged with regard to the teachers!
estimates of their relative learning cavacity. The resulting groups
were as shown in Apvendix 2.

Two classroons were allocated to the grouvs for ten
successive school days for the first morning thirty-five minute
period; i.e. for two five day’ weeks from 9.7C to 10.5.

The first veriod was devoted to the nre-test. This
demanded that each child wrote from meriory as much of the cormnlete
round as he or she could remember. o assistance was given at all,
There are twenty-five words in the song and the results were scored
on the number spelt correctly. : '

The \Orda are as follows:i- .

Ten,creen botuleo,hapglnu,on,the,wall, if, onc, sboqu, accidentally,
s ‘ek'  geven six five, four, three,
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two, no, bottle.
The pre-test scores are shown in Anwnendix 1b.

It became immediately cleer that we had vnderestinmcted
the pre-test knowledse of number 5 and 7 in the control groun. Ievertheless,
“we decided to let the test gec forward including these two »nuvils for
tvo reasons; firstly, because they were keved up snd would have been-
disapnointed &nd secondly, they were both in the control grouvn, their
e would probvebly favour the control group arnd ensuvre that,

end
superior lnowleds
if there was any inbalance in the matching it would be to the advantage

of the control.

On the seond day and for the eight subsequent days the.
upils in the P.L. groupy apnlicecd thenselves to the study of the wnrograms
or the period o7 thirty-five minvtes ecach morning. Irrespective of
2bility or theii score on the test they all ‘commenced on set 1, and
they were required to write out the text at leagth., Vhen a pupil had
completed a set, it was exarined by the teacher to ensure that it was
comvlete and The vupil wes then handed the next set in the series. o
tests were made at this point.

There is little comment one can make about the v»rocedure
of the experiment or the conduct or attitude of the puvils. They, the
‘pupils, apvroached the task each morning willingly and with keenness
throughout but this was what we had found to be the normal conduct of
children at 1ilton school encapged in P,L.

The teacher of the control groun was permitted to use
any teaching method or technique that she wished, except, of course,
P .L. In the course of the experiment this group conied the text several

times, recited it deily, sang it, acted it, and even vainted it.

On the tenth day both grouns were re-<tested exactly
as in the pre-test. The resulting scorec are as shown in Avnendix 2.
Three nmoaths later the test was renented and these scores also are
shown in Awnvendix 2, i
: . On first glance these scores seemed to indicate clearly
that the P.L. group had achieved a markedly hicher average result than
the contrel groun. Iliowever, o fairer ap»reciation can be nade if one
extracts numbers 5 and 7 from the control group and number % from the
P.L. group. This because the margin Ifor vpossible gain was so small,
Also numbers 8 of the control group and 9 of the P.L. group should
be extracted because of absence, :

These adjusted average geins of 10.9 and on re-test
6.4 for the P.L. group andBel znd 4,6'on re-test for the control
group show a clear margin for the PL groupr both on test and re-test.

I do not claim any statisticel significance for these
results of a very brief study obtained with a very smell samovle, but
it was a very reassuring outcome at a time when although P.L, seened
‘to be an excellent technique we were very worried that we might be
wasting our pupils valuable learning tine. :



Appendix 2.

TEH GRELH  ROMLE  STUDY
Programined Group.
SE0RES., , :
Age. 1.9, R.A. Fre-test Post-test Gain Re-test Gai
1 12,3 75 6.6 5 1l 9 9 L
2 12.9 75 8 5 20 15 ik 9
3 15.9 71 749 18 25 7 20 2
4 1k,3 69 59 0 5 5 > 2
5 14,2 6L 6.3 0 8 8 L L
6 12.7 72 79 10 2L 1k 21 11
7 1h,11 69 8.3 11 24 13 19 5
8 13.9 70 6o L 19 15 4 15
9 144 7% 6 2 10 8 Absent
10 13.9 59 6.k 5 13 8 7 2
- Total 60 162 111 -
Average Score 6 16.2 12.3
" “Gain 10.2 6.3
- Adjusted Total Lo 127 91
3% 9 Average Score 5.0 15.9 11.6
omitted. n Gain 10.9 6ok
Absences No.2 1.  No.5 2. Woulk 3.
Control Groum.
Age. I.Q. R.A. Pre-test Post-test (ain Re-test Goin
1. 13,9 70 6.7 12 22 10 13 1
2 13 78 7.7 6 17 11 19 13
5 15.9 74 5.9 2 9 7 5 3
L 12.7 68 6.3 °3 - 15 12 Absecat _
5 1%.8 70 7.9 22 23 1 14 U
6 1,2 72 7.9 16 21 5 16 0
7 14,11 69 8.3 23 2k 1 ok 1
8 15.2 71 5.6 7 not included. Course not cqmpleted
9 13.1 71 8.5 14 22 8 15 2
10 15.6 61 6.9 9 1k 5 12 3
Total 107 167 119
Lverage Score 11.8 18.6 14,9
~ Gain 6.8 3.1
Absences No.8. TFailed to complete course
L  Absent on re-test.
57&38 Adjusted Total 62 - 120 8.1
omitted Average  Score 8.9 17 - 13.5
o _ 8.1 L,6

u Gein
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SECCD BVALUPATION STUDY,

This second study came zbout following the suggestion made by
the Department of Psychology at the University of Sheffield, that the
1iilton school records might vrovide statistical material for a long
term study into the effectiveness of Programmed Learning.

VWhen I became hecad-teacher of this school in 1956 I took it upon
myself to examine the attaiament vrogress, individually, at the-
comuencement of each year. To examine riost of the children in the
reception class I used the 'Holborn Vocabulary Test for Young Children' (24).
With the remaining children in the school I used various standardised
tests for recading and comprehension but all of these children essayed
the Schonell Graded Vord Reading Test. (66;) It is from the annual
records of the puvils' scores on this test that the following study
is based. (Appendix lla.) ~

The study included the whole nopulation of the school, less
the reception classes. It compared their vrogress in readinsg, as measured
on the Schonell Test (R9) for the year 1961-62, before P.L. was used
in the school,as against the progress for the year 1964-65 when P,L. had
been well established and was in daily use.,

: The population of the school for the years under study was ';
1961 -2, 76 and for 196k-5, 69. See Appendix 3,

The Schonell Test G6) measures attainments in tenths of a
vear, Distributing the reading gains and losses on a scale fron
-7tenths to +18tenths with an interval of 1 tenth of a year for
both years under review, (Sec Apvendix 3..), we arrive at the following:

i

1061-2 M=2,83 with a S.D. = 3.72

4,87 with a 8.D. =

«99

v

1964-5 M

H

It would, therefore, seem from these figures that by employing
Programmed Learning techniques in the teaching of recading we had by
1965 nearly doubled the rate at which “the children were learning to
read, Tt would seen that this was clearly a significant improvement.
Subnitting these comparative Means to a test for significance, we find:

The standard of the difference I (196L4-5) <M (1961-2)

is + 643 , : - (26)
Therefore x = 2.04 = 3.17. g
3 L6L3

; Applying this to the Table of Areas of the Normal Curve
beyond the given values of x (26), 3.17 lies between 3.1 and 3.2.
Interpolating gives a perceﬁtage exceeding this x .08.

, The negative values of 18(1964-5) =1(1961-2) would occur less
than once in a thousand and the lMean Gain in Reading Age for the year
1964~5 can be said to be significant. ,

=



The scores (Appendices 3% and 5 ) were then submitted to the
Devartizent of Psychology, he University of Sheffield who verified
that they were significant and further statistically énalysed themn.
(Bee Apvendix .7, '

Using the same records, it is possible to examine the
effectiveness of P.L. from another wnoint of view.

In 1961 my annval tests of the puvnils exnosed the fact
that there were substantial numbers of them who, bearing in nind their
I.Qs and their potential learning ability as estimated by their teachers,
should have alrecady been reading at a level not less than four years
below their physical age and who were not so doing. Further,they should
have been maling a steady advaace in reading ability of 3 to 6 months
a year. The histogram (Appendix 5.) shows in 1961-2 thirty-three
pupils made either a loss or no gain at all, whereas in the year 1964-5
only three childiren made neo vrogress whatever - when P.L, was in daily
use.

~



THE POPULATION OF TIE MILTON SCHOOL (Less Reccptibn Cless)
1961-1962 AND READING GAINS I TENTHS OF A YEAR AS HEASURDD

ON SCHOHELL GRADID WORD READING TEST.

g

Age- 1.9, Gain Age 1.9, Gain.
B.K. 15.8 66 .6 T.S, 13.1 58 . 0-
J.P. 15.11 ks 0 A.C., 12.0 C71 1.1
s.V, 15.1 67 o2 D.E. 12.11 73 ¢}
E.H, 15.1 69 - o1 T.G, 12.9 72 N
J.c. 14.11 70 1.1 D.K. 114 7k - .1
H,H, 15,3 71 .6 . DV, 1l.4 70 o7
1.1, 15.8 g 0 -I.7, 12.1 2 o2
J.H. 15.1 55 1.1 J.S. 1k b 6L 0
C.C. 15.2 Lg - o1 B.E. 1%.6 69 o
M. A, 14,11 67 o1 S,H, 12.L €9 - .1
E.B 15.9 61 5 M., 13.7 59 o
L.G., 15.7 65 o] AW, 12.11 60 .1
P.H. 15.9 56 e5 M.F, 12.7 74 o3
J.D, 14.6 -69 5 S.L. 12.7 60 1.1
I.E, 12.0 66 ol K.D. 12,11 61 9
K.R, 14,7 69 - i J.B. 11.10 70 o3
A.B, 12.9 69 0 L.P. 12.7 71 .6
E.J. 13.9 52 2 K.U. 133 62 0
L.J. 12.3 68 .6 8.4, 12,4 72 .8
Jds 14,8 69 0 E.B, 11.9 76 0
E.B. 15.8 - 50 0. -J.P, 11.8 69 b
R.M, 15.1 76 - .2 C.de 10.9 75 0
W.B, 15.1 54 0 . G.O0, 11.6 78 o}
J.R. 14,9 74 o7 7.5, 11.4 68 0
H.S. 15.8 60 - 2 - J.C, 1205 71 0
J.H. 14,9 65 . 0 . C.S, 10.3 75 «5
L.G, 14,10 66 N M.E. 10.0 68 Wl
.G, 14,0 69 o7 G.H, 9,8 it 2
J'.D.‘ . lll’oo ?0 ’ 03 BoHo 908 . 65 0
P.B. 13.8 63 1.0 V.0, 11.9 | 66 0
MW, 1k.1 65 o3 J.C. . 9.1 - 72 o
D.N, 14,0 74 o C.B, 10.0 67 b
F.P, 13.8 58 0 S.H, 11,k 59 0
F.P, 13.5 76 ) M.S. 11.3 61 0]
P.G, 13,1 2l o3 A.D, 11.9 73 1.0
M.H. 12.8 77 o AV, 10.2 71 o
JoIo 1308 - 07 HQLQ' 1200 68 0
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; PHE POPULATION OF THE MILTON SCHOOL (less Reception Class)
, 1964/65 AND READING GAINS IN TENTIHS OF A YEAR AS MEASURED
j ON SCIIONELL GRADED WORD READING TEST. .
: Ape 1.8, Gain ' Age 1.9, Gain
1 S.A. 16,2 72 L7 , S.K., 146 72 o5
4 "E.B, 14,9 . 76 3. D.K., 1h.3 , 74 C el
J.B. 14,1 70 1.6 " MJL. 13.0 61 Y
D.B. 12.9 5k oW "H.L., 15.0 65 3
D.B. 12.6 69 6 S.L. 156 - = - 60 : o3
H.B, 12.8 65 _ .8 M.M, 9.5 5k ol
CcBo 1301 57 : ‘ ) Cl ' I.M. 11010 . 79 05
AB. 15.9 58. . o3 0 -SWM. 153 69 . 0
A.C, 15.1 71 ¢5 G,0. ll*‘os . 78 - o2
J.C. 10.6 69 1.2 . J.0,  d2:h . 72 ' o
E.C, 1h,2 70 - 1 ' V.0, 14.8 66 .6
J.c. 13.0 . 72 e L.P. 15.6 71 - 2
J.C. 15.5 71 ok - CJ.Pe 1h.7 . 69 ' o2
J.¢, 11.0 59 CoWh oo B.P, 13.4 ° - 78 o7
P.Co llo? 59 . 0? 'M.R. 12010 ‘ 69 03 '
AJD, 14.9 73 1.0 ~ L.S. 11.5 71 . 1.0
i K.D. 15.11 61 N S Y - 9.10 .73 : 2
4 M.D. 12.3 67 a5 8.8, 11.6 68 3
§ o AD. 12.4 70 Y - B8, 12.9 72 1l
X S.E, 11.8 ?l '18 ’ ’ - G.S, 1109 ) 75 - 1.2
1 S.E. 13.5 73 T T.S¢ 1642 58 ok
1 M.E., 13.0 68 A o8 B B.S. 10.6 . o o
§ M.F. 15.6 74 Y ' C.S. 13.2 - 75 o
4 T.G. 15.8 72 : 3 v.T. 1h.5 - 74 : o3
4 E.G, 13.8 . 75 o3 I.T. 15.2 - 66 . 1l
4 P.G, 16.2 71 T .5 . BE.S,  l2.11 71 - o2
1 c.e.  16.3 71 .2 ' . E.. 12,5 71 = b
ﬁ SuIIo 1403 59 ’ . 106 _ A."I. ll*'cl . 71 02
4 MH, 15.8 77 - o _G.W.  12.5 7k , .9
4 K.H., 11.6 58 5 P.W, 11.0. 88 W7
H  B.JIL, . 12.8 65 W2 , H.W, 10.0 S o5
4 G6,H, 12.8 7 W2 AV, 15.8 © 60 1.8
q P.H, 1?.%0 P72 : 9 DV, 1h4.3 o 52 ;g
; D.H. li‘. ' . - 100 .. .DJJQ l 00 N ]
q L., 153 ;2.’ 2 . B 137 o 3




Aovendix L, : _
UNIVERSITY OF SHEFFIELD

" DEPARTMENT OF PSYCHOLOGY
SHEFFIELD 10

TR

TrLEPRONE 785535

Proressor Harry Kay

16th August, 1965,

A, B, Marshall, BEaq.,
Headmastor,

‘Milton School,

Swinton,
MEXBOROUGH.

Dear Mr, HMarshall,

I am sorry to have been so long analysing the

" data you sent to me in February, but I think you will

agree that the pic¢ture which finally emerges is an
interoesting one, Firstly differences in reading age
gain between the programmed and the non-programmed

group are statigtically significant. Cn the basis of
the figures giveon we can say that programming is having

a markedly beneficial effect. I noticed while looking
through the data that younger children in the programmed
group seemed to have greater R.A, increases than older
children, whilgt this was not true for the non-pregrammed
group, A dichotomous test was decided upon which has
the great advantage that conclusions derived from it can
be generally relied upon, despite a possible large element
of unreliability in the data,

There are 70 scores in the P group and 76 in
the non-P group. Each group was divided in two, a low

-age group and & high age group and each age group vwas

again dividoed into those with inereases of five months

.and above, and those with increases below five months.

Thus it was possible to obtain two matrices, one for the
P group and one for the non-P group, as follows:



ed Group

Frogrann Non-Programned Group
Low age|High age Low age High age
group group group group
Inerease in R.A,
of 5 months or mnore 19 13 Jl 10 12
Increase in R, A, ‘
of < 5 months 16 22 H 28 26
Totals 35 35 i : 38 38

It is immediately apparent from this table that
of those in the low age P group with
increases of 5 months or more is considerably greater

than that ir the low age non-P group whereas the high
Testing the difference in

ithe proportion

age groups do not differ,
low age gpoup proportions by the .

In other words,
were no real difference between the low age groups the
chanceeg of finding a difference of the magnitude shown

we have k.

above would be less than t in 50,

= 5095 P< 0020

statigtical test
if there

We may conclude with

a fair degree of confidence that the low age group bene-

fits more from pr

group.

ogrammed instruction than the high age

The same procedure was repeated dividing the
P and non-P groups into low and "high™" I.Q.
low and high chronological age and the following matrix

was obtained:

rather than

P Group Non-P Group
Low XI.Q, | "High" I.Q. Low I.,Q,} "High" I.Q.
Increase 5 months
or more ) 16 16 8 14
Increase ¢ 5 months 19 19 30 24
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'Again the same pattern omerges. The low I.Q., P group
is significantly better that the low I,Q. non-P group

(2 2 =5.02 : P< .04) whereas the higher I.Q. groups
do not differ significantly.

(This finding is independent of the finding on
chronological age since I.Q. and C,4. are not correlated;
different individuals appear in the low I.0, and low C.A,

groups)

In view of the above it ﬁight be expecied that
‘8 division on the bagis of mental age would yield even
more marked differences, and this is indeea the case,
Since mental age does not appear in the data,“an.estimate
hag been calculated by the formula MA = lkg*—ﬁﬁ-&—& .
Using this estimate as a further basis for dichatomising
the groups we have: '

P Group Nen-P Group

low M.A. ‘hi gh‘ M. A, low M. A, ‘high' M. A,
Increase
5 nmonths or more 19 13 H 9 13
Increase € 5 months 16 22 E 29 25

Difference between P and non-P: low M,A, grouns
2 =17,22 : P .01
" " - ¢ 'high' M.A. groups
No significant difference,

To ensure that these demonstrated differences were
not peculiar to the arbitrary cut-off point of 5 months
R. A. increase, the same analysie was repeated with a 3
month cut-off point, Results are shown 6n the attached
sheet and can be seen to follow exzetly the same pattern,

It would seem that, although children in the high
M, A, group derive some benefit from programming the main
effects are confined to the low M,A, group.,  Whilst the
overall differonce in gain between the P and non-P groups
is statistically significant the significance can be seen
"to be contributed mainly by the low M.A, group:




=4 -

Hean difference in gain between low M,A, P and
non-P groupe = 2,8 months (t = 2,613 : Pg .01):
between "high M.A. P and non-P groups = 1,6 months
(non-gignificant).

These differences may all be duo to the nature
of the programmes used, It could, of course, be true
that whilst there is much to be iearnmed from the pro-
grammes by the lower group, the higher group may be
closer to the maximum to be achieved and honce have less
‘room' for improvement. It would be interesting to
have some information or this poiant, If there is
good evidence against it then the findings here could
possibly generalise to all progrsmmed learning for

.E.,8.N., children and sueh faets would be of theoret-

ical importance. In any case it is of interest to
note that mental age may possibly be the best prediector
of the extent to which a child may bensfit from pro-
gramming, :

I do hope these findings will prove useful
and look forward to hearing from you,

Youre sincerely,

A

I S \
"‘. t ;" (//‘} &) » .-\L) ‘
€‘b\"'”av4L” VN

v
J. -K. Clarkson,

o~




Appendix

Results with cut-off point at 3 months and above inerease in R.A.

Chronological age

Pro;famméd q Noh—pfograﬁmed
low high low | high
Increase 3 months & over 26 23 il 18 18
Increase € 3 months 9 12 20 20
NDifference botween low C.A. group: z 2 = 5,51, P¢ ,02
/Pifference between 'high' C.A. " : non-significant.

.I_&.Q&.
Programned f Non-programmed
low high low high
increase 3 months & over 26 23 14 22
Inerease € 3 months 9 12 ﬂ 24 i6

between low I.Q., groups: ib 2

Difference = 10,31 P<¢ ,005
" " 'high' " " . non-gignificant.
Mo A, |
Programmed |§ Non-programmed
low high low high
Incroase 3 months & over 28 21 15 21
Increase ¢ 3 months 7 14 H 23 7

Difference
"

between low M,A, groups: %2; 12,36 P .001.

" ‘high' o

f -
.

non-significant,

G e pm——
E T Y



: ; ,
! A
1 H .

:

: S S
N
| ! | i
| i i !
i i : PR
. | m
T T
| .
A
{
|

_Z/,///%
IR\
/M/W

i 1
i !
_ i [
S D
! I :
; I
: :
P !
! | :
[ m
| _i‘l..w
! i
]
i j
T S :

_ _f/mw/.ﬂ/

N

JRUUUT NSRS, SRS SR
'

BEEEE MRS
B A N\

e

S1617181G

67 89 toiti2i>4l

i Bathe ef a vear-

I

I

: ! . !

I i i ! i

— - ——— Lll{ﬁ.]\l‘ﬂ.«‘:\ll,,
{ l i

T

or less

i 'Cuv;’




SRR SR SRR SR o Ll L
. i i ' : , . ; . ;
' i j i : ! N ! : !
! i | i ; : | i i : i
I i e S e e it it e
. e Vo
{ ] ' ; ! ;
; { 1 ! : i ) ! { | ;
S S S PR SUNRUOLS SIS ORI S S el
! oo : ! i :
| i | i : i !
B SR S RS S UL SO SR S SN RS S,
| i H : i
i 1 i
1 v H
SN S ! JRORPUVUS SN S S N I S
i |
. —d — rlrwr e § ,Plvlm» O
. L ]
[ !
b .I..w ot ! I ' o !
| i i i
| | | |
e - R R $
| '
| |
A S i Rl : —
. 1
i i J
!
R S SO U UV DU SIS SO PR U JS S
| i |
! i
J SRS SO SO AN SR ORI S |M UL AU S
B e of ——p g, ottt § + e = e ao e o - ro———
A SN S SO S S U NN S S
i :
e R S O ,
: g i
i i il
oo ~
S ST N OIS (U AU S N SR SO SR SRS AR S
{ |
i | !
: - - -
i
|
S5 SRSV SIS SUUURN SRS SNUD [N SRR SN S S
'
| }
: ;
- — S SR N P - -
V | !
. SNSEES SO R SRS .,w:iii, B I Rl
} :
- DU S [RERS S— !l..L.\..l.,“r,r; O SR SSRGS S S SO §
K i
b e ,m, JRS SRR (U AN S -
i
[ Rt S — e e e o IS S i e
, W |
e S VTS SV IOUS ST SRS SIS SN ORI SR [ S
1 i
| W ) N 4 -
A I
T E B e B et Sl R
oo
1

/f
o i

12130415 16 17,

A4

1

.

56 7589

R

2

e g o




APPENDIX 6.

Selection of Programs used in the Evaluation Study 2.

Fig 1. Flap Card.

which four
the pupils
put on the

flap cards

words were
were asked
blackboard
enabled th

This was developed from a class lesson in

written on the blackboard and which
to draw. Vice versa, the drawings were
and the pupils asked to name them. The

pupils to work at their own speed.

Fig 2. The Oldborough Teaching
Machine.
. This machine was developed in the
Oldborough School, Kent, the designer
supplied us with the drawings and
gave us permission to copy them. The
programs were written and drawn in
ordinary exercise books, -"he book is
lad on its spine and the outer edges
of the pages cut away to leave tabs.
These taps are held by pegs which
release the pages when the correct
key is pressed. At the fron to the machine
is a counter which records the number

of responses made.



App, 6.

Fig 3} Classroom showing programs in use and at the rear
the library of programs which eventually contained some
600 short programs arranged in three parallel series.

Fig, h-, Oldborough Teaching Machines in use.
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App, 6.

Fig 3» A page from the Book 1 of The
Milton Series showing four complete
frames. The re-inforcement section

is actually on the left hand side

of the following page. The pupil works
along the top line of the book from
page to page to the end and then returns
to the second line. Each of the

twelve books in this series contains

96 frames.

boy
oThe
>7.9 q# 07
baiA ncj
ball
1he boy”
& - an®
Tt
n
G:_
Nick ond
mdver

Figs 6, 7, 8, and 9? Illustrate four selected stages in the

series. Each page shows four fra.mes but because the pupil

traverses the book laterally there are 23 frames between each

frame 011 any page.



Appendix 6.

Fig 10. A multi-choice frame from a Oldborough MMachine
program using similar material to that in the Milton
Linear Program series. The cut-away edges to the pages

canb be seen at the top.

duck"

Figs 11 and 12. These are book programs which are supple-
ments to the Milton Series. Each bcok has twelve frames
and holes are cut through the pages so that one

illustration can serve them all.
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App, 6.

Fig 13. This illustration is from a program based on a local

study. The study included visiting such places as the library,

the post-office and the railway station. These were all

photographed at the time of the visit and the pictures used

as panels in a book program.

wood

or the brace and bit. you

can see the h— e in the v/ocod

now the b— ce is

wSod must be h-
holes

Ir you m-k- -big .ole
turned drill frva both sides

of the wood

over

Fig 1T.
Here the subject matter
is obtained from the

wood-work room.

Fig 13. The subject mat-
ter for this program

is taken from a lesson
in mother-craft in the
domestic science room.
It should be kept in
mind that the objective
of all these programs
is the teaching of
reading. The word
content is strictly

relater to the position

of the urogram in the series.
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Male hamsters live as
ngnt long as four years if they .
ieir eyes. are n Figs, 16 and 17.
Two examples of programs
.help your y- ¢ n—————
n llet@&nk Jwhich were derived from
sawdust In one 0Ox eacn week.
the children's outside
Fresh g , £ tnd s
raw root v t— 1-s are lntereste.
..ever put your hand under
tne hamster but always
o its b—
© (E
Tho ac—« ewd
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cr
Cire o* die
Fig.1
Folk tales and rhymes
Borovided useful textual matter
for urograms because the
children were either
familiar with the
stories or had memorised
the rhymes.
- ffit

ToiF agEET o

There uxoul w
fee- T

Fig, 19.
An example of a program
created to meet a special
| need of a particular
1 child.
IWe wished to direct her
I attention to the initia.l

Fletters 01 words.
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PREPARATORY and BACKGRCUND RISSIARCH,

L

TITRODUCTION
- -~ RESEMRCH Il THE CLASSROOI

The ideal pre-conditions of a researcher in any field, is to put
his supject in a situation where all variables are conirolled and
then, froﬁa position of detachment, apply to the subject or insert
into its environment other variables and observe and record the

outcome,

When one is concerned with living organisms this is a

~situation impossible to achieve completely. When researching into

the behaviour of humea beings the gap between the ideal pre-conditions

and the actuality is very wide indeed. The péychologist in his
laberatory can, even with human subjects, place them in a carefully
planned environment and insert hic variables from a point of
detachment. But if one wishes to measure the effect of a particular
technique in teaching to be applied in classrocm conditions, only
false or distorted results will be obtained if it is teszted in the
labnratory.

The ongoing life of the school, or the classroom in
the school, can provide, if rightly used, the controlled environment
for the educationist to test his methods - indeed, it is the
only place where their efficiency can be effectively measured.
If these methods are intended for classro&m employment then to
test them in some artifically contrived situation must produce
a contrived result. However,'if the experimentor needs to be
present during the course of his enquiries he must himself becone
a_normal feature of thé environment and not undﬁly disturb its
particular tenor when he joins it. The situation is the opposite
of that which orrurs when the psychologist places his animal

sfibject into a bAx and allows it time to accomodate itself to this.

. Here the experimenter inserts himself into the environment of the
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classroom and then éllOWS the subjects to accomodate themselves

to him. Generally speaking it fequires that the experimentor mﬁst
bécome a regular feature of the class over a considerable peribd
of time.

Having established himself as such he can feel that
despite the multitude of uncontrolled variables oper&ting in the
clacsroom, nevertheless the day to day'situation will be fairly
consistent and he will be able to observe and fecord the effect
‘of the controlled variables he apples to the subjects or‘inserts
into the environment. Any changes that occur'in connection with
these variables may be reasonably séid to derive from thgm. Further
it can be said with some measure of certainty that like effects can
be expected when these variables are applied in other similar
classroon situations.

This does not mean all qlassroom situations in all
schools, or even all clacsroom situations iﬁ special (ESN) schools
such aé the one in which these studies are being made, they vary
in their individual diffcrences alwmost as much as the pupilsin thenm.
Nevertheless, the liberal approach to learning and teaching which
has developed so rapidly in these schools over the last two or
three4decades, has created many classrooms throughou¥y Brifain
such as I shall.describe 1dtér. It is in such classréoms that if my
thesis ic correct, that P.L. is a significently more effective way
of teaching reading to the punils who form these classes, it will be
possible for these children to pnrofit from these techﬁiques too.

Hduever, there are a number of factors in the
classroom situation which,if they are not given due consideration

\

can negate much of the work done by destroying its statistical



Qalidity. ﬁolland (75.) discusses this problem: he is of the

opinion that the “dependant variable- " of greatest interest is

the number of errors on tests)and considers this unsatisfactory.

He does not suggest alternative methods and it is difficult to see
how use of the pre and post test}measuring the outcome of any
experiment can be replaced. They can, however, be subject to a more
refined examination. In the use ofythg ofdinal scale he com?lains
vthat some test items may always be missed and some never missed,
leaving few items to reveal effects of potent variables. This

would seem to indicate poor experimental design, especially if one
is concerned with frame, (intra and inter item) variables. He

also points out the lack of sensitivity when *ceiling effects™
occasionally occur when test performances are near perfect in all
conditions. This mayre sometimes difficult to avoid when experimenting
with mentally high gr%de subjects in isolated experiments but

| it is easily avoided with slow learners if one is continuously
involved with then,

He goes on to criticise experimenters for a kumber of
matters such as use of programmed books, mainly because they lend
theuselves to Ycheating" - I have found that in the field of
slow learning this does not seem to stop the learning prccess.

In thié I can ciaim support froqé vafiety of sources quoted by

Leith (62 ) who sums up the position as follows:- |

"It séems possible to conclude that so called 'éheating' is not

a disadvantage and that machiﬁes at the present d&tage of development
have no demonstrated advantages over text-book preséntation of |
?rogrammes." ﬁowever, in the experimental situation, "write in"

machines could have some advantages where one is seeking the

direction of errors within frames (intra-item sequencing) or



between frames (interfitem sequencing) but for practical purposes;
as Leith remarks ‘'‘cheating' is not a disadvantage.

The other items to which he raises objections are, poorly controlled
data collection, failure to provide experienced supervision in

open and over-large classes and students permiﬁted to work at

home, none of which are applicablé to this study.

A1l date is collected in the classroom immediétely
before and after any trial. The experimenter in this case is
constantly present, and all tests are carried out by an assistant
in an annex to the classroom. Finally all work is done in the

classroom,

Spénce)(124) in trial-and-error learning and discrimination
learning employs a multi-choice maze wherein the rat is rewarded
(reinforced) with food if it chcoses the right path. The components
of his experiment are: (1) a motivated organism, (2) an
environmental choice situation, (3) the behaviour possibilities
of the organism and (4) the situation or stimulus events

consequent to the several responses.

| I set up a trial-and-crror experiment with slow

learningrchildren as follows:=

The child is présented with a multi-choice vrogram
through the nmedium of an Oldborough Teaching lachine (See app. g)
He is to learn when.and when not to use the article tan'.,
Each frame présents tﬁe child with four nouns or noun phréses
only one of ﬁhich requires the article 'an'. To tﬂe left.of
each frame are the article 'an' and the vowels"a,e,i,o,u;'

Using the vowels as a key, the child makes its selection
énd presses the relétgd key.. If the selection is correct ﬁhe

page falls down and verifies the correctness. If the child is
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countqr at the side records the total number of choices made during

ﬁheAprogram of twenty-four frames.

Going back to the components; the child fof a variety
Qf reasons is well motivated. gecondly unlike the animal whose
environmental choice is increased beyond the maze choices by
such possibilities as climbing the side of the cage, the child's
motivation follows the teachers direction and only the four

alt T ’ . .
ternatives are probebles, Thirdly, behaviour possibilities,

hére thgggiild brings to thé situation a large variety of

innate and acquired response tendencies which will to some extéﬁt
control the responses. Thic is eséecially so with dull

children who, while motivated strongly to essay the response,

may tend to guess rather than;select the correct key. Névertﬁeless,
each frame isiﬁrial and one correct response must occur in

each triél. The consequent stimulus events in the case of

the child are that the child will, because it is fe-inforced

when it makes the correct choice, - ! tend to use ‘'an'

J

only before a word whose initial letter is one of the vowels,

a,e,i,o,u. A R . I

[ o~ . e e e s

According to Spence, application of the

law of effect - re-inforcement - is the primary principle
behind the use of programmed learning and teaching
machines-q He statesztﬁat{the law of effect is"..;.t“bne
law that seems to me to have held consistgntly in all of
oui experimental studies of learning, no matter what the
complexity of the situation.ceccececse responses‘accompanied
or followed by certain kinds of events (called reinforcers)
are more like1y to occur on subsequent occasions, whereas
responses not followed by this class of events sgbsequently
show a lessened probability of occurence." Thus programmed

learning ié to be based on the law of effect.

|
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Learning “heories and Prograped Learninge.

Klaus in trying to define-. two basic approaches to P.L.(i.e.
A the connectionist, response centred, or Thorndike Skinner derived
theories, as opvosed to the configurationist, stimulus centred or
Tolman Lewin derived theories) with the purpose of disc&és@ng
program creating techniques suggests that programmers must be of
one school or the other. He says that:-
" The cognitive asvects of the configucationist position ére as
difficult and foreign to the connectionist as his mechanistic
principles are to the configurationist. While the connectionist
is attempting to condition responses, the configﬁrationist is
endeavouring to generate insights." (109)

In the practical field of writing and applying programs
in schools these two aspects are resolved roughly into the
Skinner type linear program and the Crowder type intrinsic
program., It would seem therefore that these two methods of
program writing stem from two very different basic theories
of learning. While among educationists there are dichotomies
of thought between many learning theories, nevertheless in the
classroom practice it would be an unusual teacher who could describe
| what particular learning theory or theories he was practiging at
© any given moment,

At Milton school we began by employing the

connectionist or.Skinnér type program, first through the medium
of the simple 'flap-card' (see app.g.) stimulus - response -
confirmation sequence, then we deliberately copied the technique
-exemplified in . Holland & Skinner's book "Analysis of Behaviour" (HJ‘
~but iater;on our éractical approaches derived from our eclectic

-

reading, we were invaddition soon employing the panel and multi-choice



pattérn of the Crowder or configurationist theorists and
also, in 6ur own special way, their branching or looping
techniques,
In the pragmatic classroom situations of the
teacher of slow learners everything that furthers learning is_embraced.
However, the branching feature was not employed within but only

between programs as I have explained in the Introduction.

The programs I have written for slow learning
children are, however, derived mainly from the theories of
Skinner. The programs are, strictly speaking, 'linear' in
that the pupil has to go from frame to frame even though he
may make an error, In the case of a book program he should
correct his error by checking it with the re-inforcing item
of the frame. On the Oldborough machine he cannot move
forward until he makes the correct choige and presses the
relev;;t key. On the Stillitron machine he is unlikely to
carry‘on if the 'feed back' is a 'red light.!' On the punchboard
he will not move on before he has found the correct hele and
broken the paper. But whatever he does there is no change |
of direction., In the case of the write-in machine, the same
pattern follows, when the actuating handle is pulled, the
paper moves on just one frame,

However, we have only used the precise Skinner
method, which calls for a constructive response (the completion
of a word or sentence or the writing of a phrase)'in the book
programs, In all others the pupil is called on fo make a
choice - the& are in this sense, multi-choice frames. As

there is no deviation in the sequence then they are also linear.
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Apart from this their fundamental difference with intrinsic

programs is that each response is rewarded. To quote

M.A. Crowder (310) ;-

N
/
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t

f
)
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~

"In linear programming the students response is considered an

integral part of the learning process; the response is igduced

in order that it may be rewarded and learning thus occur."
Crowder (28) ) and cthers, supporting Guthrie‘’s

contiguity theories of learning (285 ) ascribe the re-~inforcement

in the linear progranm entirely to fhe confifmatory item in

the frame, whereas it is‘merely the symbol which triggers off

a cluster of re-inforcing stimuli.,

" . To asse;t that this re—inforcing factor is fundamental
to the difference between linear and intrinsic programming is
not true, the intrinsic programmer émploys the rewarding item
'knowledge' of the resultsvjust as the lihear programmer does,
but he accept a greater error rate and uses the error to lead
the student back to the correctvpath.

I have no objection to the intrinsic program except
insofar as slow learners are concerned. There are a number of
reasons for this. First, slcw learners in the lowest quantile

of the educational spectrum suffer excessively from failure -

* the school can counterbalance this by ensuring a large measure

of educational success - the reverse is customary. Thg'Skinner
linear type of program devised to ensure 90% success is an |
excellent technique to effect this. Secondly, the further one
descends the spectrum the less logical ability ié found. Hehce

to go to the other extreme and leave it to the learner to

direct the sequence of his instruction as advocated by Mager (111)

in this field of education would prove self-defeating.



‘Thirdly, while I have employed.branching techniques in that I )
have\prepared parallel program sexes and in the evént of pupil l
failure switched the pupil to another seribs at an ecarlier f
point. In these circumstances the sense of-frustration which !
So frequently negates learning with these pupils is avoided.
Fourthly, while these pupils could probably pursue an intrinsic
program on an expensive electronic, visual,press-button machine
like the Grunay Tutor, apart from the unlikely possibility of
these becoming generally available in British Special schools

or classes, there are no suitable programs available, nor are
they likely to be written in the number and variety necessary

to meet the individual differences found in children in special

education,.

While the psychologists desate whether thé turge to learn"!
arises from sex or hunger drives, environmental stimuli, and
so on, the teacher has an ongoing problem of teaching willing
and unwilling children., Whether it is electricity or gés lighting
in her classroonm she must use it. If the psychologist has
something purposeful ahd practical to offer, the teacher should
take advantage of it. Here Bigge points out what Skinner (’22> :
has offered and demonstrated almost 'ad nauseum' both in the
laboratory and in the classroom. Teachers should use it.

The child in ité adapted environment, the

classroom situation, is fof.some reason motivated to make an
initial effor% to solve a problem before him: two words and
one pictuie, to which word does the picture refer? By the
nature of the picture and the names and the child's earlier
learning it is 90% likely that hé will choose rightly. He
indicatesihis chéicg overtly by writing the name and theg'

turns the page to be re-inforced by knowing that he has chosen
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correctly, Whencever he is pfesented with that problem %n the
future he will probably make the same.choice. Further, hé will
when he sees the word unsupported by the picture, tend to recall
_thelpicture -~ at least from ourlpersonal introspective experience,
‘that is what we aésume° This is stimulus discrimination.
'Differentiation of response' is best explained

by what Holland &Skinner in “The Analysis of Behaviour" (4) term shaping.
This is leading a pupil tc acquire a desired skill by reinforcing a
series of successive approximations, Thé old adage of Try, trj
again'is much more effective if the successive "tries! are
observed by the teacher and onlj those which show improvement
are reinforced. Trying will fail if the successful tries are
not reinforced or rewarded in some manner., e khow that some
skills are achieved without selective reinforcement, where the
try is self rewarding or where every attempt is reinforced,
but this is a slow, haphazard and wasteful method of teaching,
selective reinforcement directly from a teacher or a booX or
a mechanical teaching device will a;celerate'learning.A

Both of these forms of operant re-inforéement
can bz embodied in programs whether book or machine pfesented.
Stretch, commenting on Skinner (123) says" He has developed one
of the most influential systems for stﬁdying learning, He is
interested in contingency explanations ~what leads to what-
and is therefore concerned in the prediction of behaviour rather
than thé understanding of it; and to this extent his system is
not strictly a theory., Skinner has devised potent methods of

controlling behaviour, and to some extent he is
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concerned with training methods. His ideas aré of general interesf
to educationalists but have also led to specific training methods
sﬁch as teaching machines and programmed learﬁing. n

The outline of Skinner's work given as an introduction
" to the above essay summarises ny position with regard to Professor
Skinner's teaching. I am not competent to say whether his whole
system can or cannot be defined as a %théory' but nmy experience
in applying his techniques in an edficational situatcion have
convinced me, as they have many others, that his potent metliods
of controlling behaviour ahould be, and.I am sure are of
cpnsiderably more than 'general interest' to.educationists.

I include these comments together with the above quotation

because in the course of my writing I shall refer =Again and
again to SKinner's work. I have tried to fully grasp his
teachings and I have applied his techniques, and as I bring them
forward, I will try and link back to the basic teaching of both
Skinner and others who are researching in this exciting field
of behavioural psychology.
" Although Spence's psychological study is not applied to
school situations as such, teachers may assume that his findings
in experiments with simple phenomena will "apply, pefhaps viith

—

adaption to complex learning situations." Bigge (122)



Motiéation (a)
-In over a quarter of a century of work with mentally handicapped
pupils I have learned that within all these children, without
exception there is to be found a powefful votential to acquire
- knowledge. This potential is evidenced in many ways, pathetically
so, in some cases, for example where a desire is expressed to
learu to do sums like more intelligent 5rothers and sisters.
I have found this same powerful drive present in adult
non-readers who have attended ny reading classes. The probka
is td tap this stream of energy and avoid frustrating tﬁe urge
by providing clearly marked channels through which it can flow.
Until the advent of P.L. there was practically no material
available to teach any subject that was sufficiently well
prepared and graduated to enable a student to follow a course
of study ( no matter what hié intelligence level) without frequent
recoufse to a teacher. The carefully planned program can now
'supply‘the need and the need can be satisfied. However, the
nature of the slow learner is such that his attention is easily
distracted and it is difficult to channel his eﬁbrts in one path..
Frequent re-inforcement is, therefore, eésential. The knowledge that
each prpblem he attempts is either right or wfong;-immediatély
he has tried it, seems to provide this re-inforcement. -Howevér,
there is a psychological difficulty here in that most of these
slow learners have, arising out of their nature and environment,
both a .~ history énd 2 current eiperience of failure, therefore,
if the will to learn is to be maintained both in force and
direction, this experience of failure mqst be coupterbalanced
by success: (Skinnér's linear érogramming method.with its small

steps, built in low error rate 5%+ to 10%, and its continuous



confirmation would appear to some extent to meet the requirements
of the slow learner.)

It is difficult to convey an understanding of this need
in slow learning children and how a- simple program might meet
it but today, during a walk on a warm,sandy Italian beach,I felt
that I was expériencing an urge and its satisfaction which might
be likened to that ¢xperienced by a pupil beginning the pages of
a suitably adapted program. First I embarked on the walk because
I had a desire toc do so; I set out along the séﬁd squelching the
warn wetness between the toes of my bare feet. FEach step I took
gave me affective reward (re-inforcement) but at the saxe time
I was moving forward towards my objective, a caétle—like building
in the distance. I did nd reach my objective but I strode towards
it, every step a rleasure. I continued until I was tired.

Concientious teachers of slow learners are dally seeking
to channel the efforts of their pupils into substantial periods
of purposeful.study; éometimes finding success as we did on an
occasion at the Miltéﬁ schoolJ;hen we associated the making of
zig~zag books in a craft lesson with the pupils' individual
projects. The ongoing strip of pages which could be exhibited
on the classroom wall 'in toto! provided additional motivation
to the writing up and pasting of pictures which constituted the
‘core'of this project.
Thompson (99) has this to say:-

"We do not know very much about motivation. It is a complex condition
into which psycho-theraphy has given us some ingight but not enough
upon which to.ﬁuild a general theory". But goes on immediately,
"There is little difficulty in finding adequate motives for any
bit of reflection or thought."

In the employment of P,1,, in the teachinc of readin
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we are mﬁre concerned withbthis latter, almost superficial,
aspect of 'motivation.' When creating a frame in a sequencé
or even a whole program we are éoncerned to motivate the'pupil
into reflecting and then responding., The subsequent reward of
knowing that he is successful is partially responsible for on-
going motivation., Nevertheless, with slow learning pupils whose
retardation is frequently caused, at least in pvart, by weak
motivation due to a great variety of céuses, we must be concerned
with the deeper and more fundamental sources ol motivation.

I feel that despite the relative sggfcity of our
knowledge there is a great deal we can employ in furthering
our efforts, we can embody that knowledge in creating our programs.
We know, fogéxample, that children are véry ego~centred and,
therefore, anything which seems to serve that - centredness, such
as pictures of themselves and their activities and references
thereto, or matters with which they can easily identifyswill
tend to motivate them.

Ve know that children pass through various stages of
develgpment and that during these sfages they are strongly
notivated towards certain interests. For example, children
have very strong emotional feelings about animals. I have a
recollection of taking a party of slow learning children, ages
7 to 91to visit a residential school where there were a number
of animals varying from hamsters and rabbits to goats énd a
donkey. All theée were conditioned to the attentions of children
and so my party was able to handle, feed, and geﬁerally get in
close contact with them., None of these children could read or
write but the teacher concerned, using the motivation derived
from this\visit, 1éd the children into first drawing, then

'painting and finaliy creating an enormous embroidered mural.



This led me to using animalf.pictures in my linear programs
for nore literate hildren, employing photos taken of the animals
during visits to the zoo. Green suggests that the sources Qf“

- motivation available to the teacher are limited (28) or at least
in the émotional field, difficult to employ because of the aversive
stimuli they are liable to arouse. Even though this is an even
stronger factor in dealing with slow-learners, neveritoeless

there is plenty of scope for experienced and intelligent teachers
vho need nof confine themselves to Skinner's (90) relatively

7such as puzzles and scissors etc.

trivial motivations
| The teacher of slow learning children will have 1little

success unless he is prepared to deal with emotional responses,

Some day all schools will, like any special school, dispense

with all or nearly ' all of their authoritarian and aversive

controls and all teachers will be enabled to employ the volatile

enotions of their slow learners to further their educational

. objectives. As Sinner (90) asserts:-

"The sheer control of nature is itselfvre—inforcing. The effect

is not evident in the modern school, because it is masked by the

emotional responses generated by aversive control.!" He goes on

to say how 1itfle re~-inforcement is required to control. behaviour,

he says, " a slight re-inforcement may be tremendously effective

_ in controlXing behaviour, if it‘islwisely used." .(90)

This may be so with pupils in the upper intelligence
quartiles, but those that we are concerned with hére do not
respond so easily. The slight re-inforcements of the classroonm
are so0 easilonverwhelmed by the emotional factors which cannot be

overlooked in the total school environment.
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In_wri?ing a program for a particular 'mental age' group or
an;. individual we can exploit the inherent motivaﬁion of these
interests. At the Devereau Foundation (100) the primery drives,
even those derived from hunger or thirst, are exploited to
motivate E.S.N. children. All schools and classes for slow
learners, if they are to achieve real success, must pay attention
to the great need these pupils have for love and attention. As
I have pointed out almost 'ad nauseum' no teacher can give every
child sufficient attention so that cother acpécts of the learning
situation must supply this attention, Teachers have, mostly
unwitfingly, employed generalised re-inforcers in the shape of
such things as 'good marks,' 'ticks' or even 'eérly release from
lessons.' The first two of these being méfks oi the teachers
goodwill, ewven affection but they have failed with the slow learners
because they were so rarely rewarded. Indeed, more usually, they
were sibjected to the opposite - tadmonition' or 'aversive
re-inforcement' which does not in the long run further learning,
The behavioural position in this matter is summarised
by Broadbent. (6) "Punishment has then the weakness that when
its connective actioun is not completely clear, it may produce
revulsion from‘right as well as wrong actions. In addition there
Ais some evidence for another weakness: punishment does not simply
reverse the action of reward. Therefore when it is used to
oppose sone pleasant.aqtion it does not really root out that action
but merely suppresses it., On the views we>have been mentioning
reward serves to forge a link in the nervous systém betweeh
sfimnli and response to make a given action moré.probable in a
particularfsitﬁation. But punishment does not weaken a stimulus

response link; rather it attachs anxiety to a situation and this
in turn causes removal from the situation to be rewarding.v
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I have already indicated how P,L, can be used to convert

that might be just an ephemeral lesson,-quickly fOrgotten;

into a much deeper and more rewarding study; there are few

activities and studies which with the intelligent use of such

relatively simple aids. as the cameré and tape recorderAcannot

be so translated. See App. l.

One example where we employed the deepér emotional
drives to motivate the learning of reading through P.L. medium.
was a series of three short programs based on the senior girls
deep and natural intefest in babies. The class in mothercraft
was conducted by the domestic science teacher assisted by the
school nurse. The pupils, as part of the course, were allowed
to attend the post-natal clinic and assist in the:activities there.
The classroom lessons were divided into three groups: (1) Bathing
the baby, (2) dressing the baby, (3) feeding the baby. A
life-sized doll was used in these classroom exercises. _The
lessons were photographed at cfucial points'providing some
thirty or so pictures. The programs were written in such a way
that every frame was illustrated, at least in part, by one or
riore pictures.

The fundamental motives of boys, young adolescents,
can be tapped but the connections are not so clearly seen,
indeed one cannot be sure what the sources are, With the girls
one can clearly see the superficial motivation in the pleasure
of bathing, dressing and preparing food for a'life-iike doll,‘as
can be seen the deeper physical and psychologicai motivation.

In the interest that boys have, from a very early age, in building
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and construting one can only suppose that they derive from some
deeper wish to build a home or maybe just fo create - hbwevef, the
drive is there and to direct its motivational power into the
learning of reading can be done using similar apparatus, the
camera etc and then writing programs around the pictures. See
App,6 examples.

We deploy an enormous &gmount of effort into
physical culture and games in all schools,; this activity is
enthusiastically enjoyed by moct children, both boys and girls.
This enthusiasm and joy can siﬁilarly be brought back into the
classroom to further reading. Burt:(7) has stressed the need for
much repetition in the teaching of slow learners - by using these many
and varied activities in this way the repetiﬁion need not be
tedious ~ indeed, only the program writer need be aware that there

is any repetition,



FMOTIVATION (b)

Motivation to learn can come ffom innate drives, it is certainly

.spurred on by our environment, and the school, providing as it aoes,

at least in time, a substantial part of a child's enviroament, provides

its own motivational urges. They include immediate and long term rewards
(e.g. from pleasing the teacher to examination passes) as well as immediate
and long term punishments (e.g. from being kept in to failure in future
employment. )

| The ESN child has little ability to envisage the long tern
results of his behaviour and is motivated almost entirely by the day
to day, hour to hour and minute to minute rewards and punishments. A

bad tempered response from a teacher wili generally have more devastating

re~action on the ESN child than on the normal child, the latter

being'able to ascribe the response its right measure of inmportance

and even to adjust to a consistently bad-temperéd teacher. The nature

of the sub-normal child is such that special education tends to keep

them under the tuitiocn of one particular teacher for most of their time,

If the child re-acts ineffectively to the teacher's efforts there is

little opportunity for it to compensate with another teacher, certainly

insofar as basic subjects are concerned. P.L. well prepared and graduated
)

can enable such children to achievez rewarded learning in spite of

such environmental problems.

Hunt (29) summarising the results of the researches of

Fillar and Holland, Hall and Sears, says:

NIn these theories, motivation~derives ultiﬁately from - aversive
stimulation.” ‘(The.organism is behaﬁing to evade some unpleasant or
painfﬁl sifﬁation.)
i‘or homeostatic.ﬁeed"-(hunger or thirst) "which are extrimsic to the

Apérceptual and cognitive processing of information, but there has been



a growing apprecigtion of the fact that motivation may also inhere
to the processing of information itself,."

This last sentence may help to explain the inhéfent
motivation of the programs themseives,apart from any other
motivating factors, a feature which was noted and commented on
by my staff and visitors at lMilton.

The history of education clearly shows that the
taversive' stimulus has been basic to its motivational processes.
The obvious techniques were the employment of corporal puniskLuent
as an alternative to learning. While this is by no means extinct,
subtle avdidance contingencies are currently arranged. Even the
kindly approach of the modern teacher must hold the threat of
withdrawal. Green (28) makes a very pertinent comment on this
aspect of motivation. ; The use of aversive motivating devices
has its disadvantages, as might be anticipated from what we know
of the effects of punishment.eeeeveceee one of the effects of
aversive stimulation is the elicitation of strong respondent
activity. Respondent activity may be so strong that it is pre-
potent cover operant behaviour, The teacher who utilises strong"
aversive procedures in the cléssroom may generate in his students
émotional predispositions that actifely interfere with the emission
of the desired operant behaviours.\ Another by-product of this form
of control with which we are all familiar is that the teacher, himself,
being identified with his procedures, becomes a conditioned aversive
stimulus. _As such the teacher loses whatever potential he ﬁay |
have possesséd for becoming effective - or for his behaviour
becoming effectivé - as any kind of positive generaliséd reinforcer.

The student spends so much time attempting to reduce the anxieties

_ or -tensions produced'by the aversive situation and trying to solve the
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inter-personal problem in emotional or respondent terns that he is‘not
handicapped in facing énd dealing with the substantial tasks in hand."
The problem is.what can be done by a teacher to reduce

this factor? 7o eliminate is not POSSible-The nature of education,
whatever theories it presunes to act from, whefe?er énd whenever it is
practiced is authoritarian to some dégree, it seeks to make changes
in.pehgyiogr and these, at some point, are invariably resisted,
authoritarianisgfmust often arise at this point.

| Green talks about the teacher who usesd 'strong aversive
methods' but the degree of strength arises from the personaiity of the
teacher and as I have pointed out all teachers use it to a degree.
There is, however, another side to the unation, the pupils ar students
whose personalities, individually and collectively, inter-act with
that of the teacher. Where the former arevinclined to emotional
instability, as is fouﬁd is special schools and ciasses, even the‘teacher
who positively seeks to avoid aversive re-inforcement can stimulate
unwanted respondent behaviour. The typical class of pupils can usually
bé divided into the 'aggressive' part and the 'withdrawﬁ'Part and with
almost any teacher they will re;act in varying degrees according to
their strongly conditioned personalities. The teachers of these ciasses
spend a considerable part of their preparation and classroém activities
in naking material and organising the classroom environment tcAreduce
these personality reactions to a point where teaching can take effect,

‘Consider some of the general approaches: the reduction

of standards, the excessive simplification of textual matter, the search
for individual interests, and probably, above all, ﬁhe‘permitting or
even encouraging of their pupils to foliow their own courses of 'study!
coupled with attempté by the teacher to give purposeful individual4

attention to them all..



But here égain the success or failure depends on the character of
the class. teacher, or in small schools, to some extent, the h¢ad teacher.,
These techniques or procedures which I hafe seen :mfloyed and, indeed,
which I myself have used extensively both at class and'school level,
while they are notable for theirlp§ne?icial effect on the school or
class environment, do not do much to effeétively raise the‘academic standards
0of the children, indeed the authoritarians invariably proffer their
achievement levels as proof of their superior methods.
In the study at Miltoa and in my current research

at Rossington School and the Mexborough College of Further Education,
I-have tried to demonstrate thai marked academic gain can Be inserted
into such liberal environment without any increase in unwanted
respondent behaviour, by means of programmed and aufmmated self-
instruction methods.v The nature'of the programs and such machines as
I have becn able to avail myself of, have enableime to céntrol the
variables to a large extent, if not completely and meamure the effects
of the various methods applied. The motivation inherent in the
techniques is such that unwanted respondent behaviour is practically
eliminated. |

Gagne and Bolles (101l) remark that: "Frcom the very
great amount of research that has been done on human learning much is
known about the conditionslthat influence learning and many of the
variables that govern learhing have now been identified, It is
somewhat surprising that in spite of this body of information,
felatively little of a systematic nature is known about how to promote
efficient learning in practical situations,." |

They’offer, as the two basic reasons for this that on

T~
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the one hand the researcher is only concerned with how the learning
process functions. He is not interested in applying his findings to
implemeﬁt learning.'vOn the other hand, educators who do work in
practical learning situations do not carry out.the systematic,
controlled type of study needed:to disﬁount these variables which
govern learning. It is the common dichotomy to be found between
research and practice everywhere.

Returning to the subject of this chapter,
Green (28) says: "With the exception of the discussion of secondary
and generalised reinforcers there is little that tells the teacher

what he can do to manipulate the variables involved in 'motivation'!,
In attempting to remedy the omission he first

denigrates a motivational feature which teachers most commonly use.
"Goals," and he avoids discussion on "teleology" by saying:-
" Let is suffice to sa& that an account of present adion in terms
of future event is not permissible." He does not deny that
behaviour has characteristics that are ‘purposive'! but he rejects
the metaphysical interpretation such naming represents.

He next discounts the drive and drive reduction

theories, but says that he is concerned with the same phenomena

admitting: " We have concerned ourselves with primary reinforcers

as controllers of behaviour" adding '"We have not become involved

in theoretical issues regarding inferred states of the organism

relating to such reinforcers and their effects." (28)

He now fieé his argument to the Guthrian theory
of contiguity of learningj; (102) "that a significant change in the
environment that reliébly follows a member of the desired response
class produces_thoée changes'which we say represent re-inforcement."

He concludesby suggesting that it would be a valuable experiment to
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test whether it is;

(a) the pairing with the primary reinforcer that is necessary for

the establishing a secondary reinforcer, or

(p) whether it is simply the consistent realiable consequence of

action that establishes'a neutral event as a secondary reinforcer.
This latter, he says, is in fact what is available

to the teacher in most instances as re-infgrcement. These couclusions

seemn to‘indicate that Skinners 'knowledge of results' are of little

inportance and that the undefined reinforcers.that appear to operate

in the experiments by Hively (103) in‘errorless learning are sufficient.
So far as the subjects I have used in my study are

concerned, where book programs are employed, the designed 'low error

rate' in them tends to lead the subjects to ignore the confirmatory

vart of the frame. ZEven when the 'Stillitron' programs are used,

I frequently find b%he children using the books without the machine.

| - I propose later to deal with this subject of

'errorless learning! at some length because I am gradually being led

toward a conclusion that the m9§t effective programming techniques

include this feature and that if combined with others can produce

the gentle persistent motivation to 1earning which slow learners .

require,
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Stimulus Control.

A stimﬁlus control in a learﬁing paradigm may have two forms, firstly

and most common is stimulus control through discrimination training,
such as the recognition of printed symbols as part of }earning to
read. The second aspect is the acquisiéion of motor skills, The two
are combined in the teaching of writiﬁg.

A special kinid of stimulus control is achieved through what
is sometimes calied 'response differentiation.' For example, &
teacher of speech in any language, instructs his student to read or
recite at some length. Instead of correcting mistakes the teacher
re~inforces the student when he enits résponses that approximate
to the required standard. On succeeding instances he demands higher
and higher standards until the student matches the objective standard.
In this way the stimuli which ultimately control his behaviour are
those produced by his own behaviour and the effect upon the 1isteners.
Ve see the effects of the development of such stimulus control in
children from homes of poor cultural and speech standards, they
acquire two kinds of speech, one for the classroom and one for
elsewhere.,

The problem in the classroom is to maintain the stimulus
learning against other stimuli, often of greater magnitude. In the
infant and junior schools noisy activity is accepted on the

assumption that the stimulating opportunities will be more powerful

-than the accompanying noises, or where the purposes are social the

noise arising from intercommunication is, maybe, the behaviour to

re-inforce,

In the past the belief that productive study could best

be achiheved in silence and a quiet school was often regarded as
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a good school, ILively discussion in the classroom, however
superficial the standard of the subject being discussed, is now
highly regarded. Where the object is social communication this
is probably a good thing - but if individﬁal study at any depth
is demahded then silence is a necessity. A very interesting
behaviour pattern was developed and maintained at Milton school,
the children would enter the classroom devoted to programmed learning
in the usual noisy way expected in a pérmissive school, such as
ours was, chattering and clattering. As they received their
books or settled down to work at the teaching machines 50 the ncise
would decrease until within five minutes of entering the classyroom
the only sounds were the voice of the teacher occasionaliy giving
direction and the click of the machines being operated. The
teachers, by subduing their own voices, tended to subdue tue
children. It was usually the ‘children who hushed any unéue noise.
Towards the end of the lesson which was followed by nilk and play,
the class noise would increase as those with least application were
stimulated by their apvetites and the prospect of play, and become
restless, |

This factor of noise is only one of what Green (2:8)
calls the 'intercept' elements. The modern school building
designed to be attractive and thus to be an educational re-inforcer
( to make learning pleasant) is probably less conducive to the
.facilitation of learning than the older schools with their high
windows and thick walls which limited both unwanted visual and aural
intercepted stimuli from outside. .In those educational institutioﬁs
where programmed learning has been seribusly'pursued and attention
has been paid to.the physical environment, almost invariably one

finds that individual study cubicles have been created so that the



students can work at the machines with the minimum of intercept
stimuli affecting their aftention. Whether the cost of and effort

of these erections can be justified, I do not think haé been examined,
but on. the face of it, they would seen td be an advantage. We faund
that with some children that they liked to use the cubicles in

which to study, or if no cubicles were available they would cften
esconce themselved in a corner with their back tc ihe class, turning
the desk round, if necessafy,ﬂtut such childrenvwere few.

Green (28):chooses the positioﬁ tkhat programmed
learning is a form of discrimination Llearning, that iﬁ is an
extremely complex process controlled by discriminating stimuli, the
reséonses to whicg)are re;infor§ed in many and varied ways. That it
consists of 5% (re-inforced stimuli) S (un-reinforced stimuli)

vand that it occurs in an environment of'intercept stimuli,

The intercept elemenfs tend to incrcase the difficully
of discrimination but this does not séem to be altogether a disadvantage
in the wider learning situation’as has beeir found in the studies of
programming variables such as prompting ve confirming by Storulow
and Lippert (97) where the prompting (easy) response demand
produced quicker learning and the confirming (difficult} response
~demand greater retention. It seems that the most effective 1¢arning
is obtained by a correct ielatije weighting of these elements.

However, this does not take into considenation
the differing abilities of the students. In theory all studeuts
could master all'diécriminations if they were given sgfficient time,
according to their speed of learning. ' In actual fact, slow and
.retarded students can never be given unlimited time,'and even if
"this were possible, there are a number of other variables which will

offset their successe. Another variable which is relevent to the
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situation is the constancy of the stimuli to which the student nust
respond. Here again the balance must be maintained to the nature of
the stimuli. "If the discrimination is based on a small number of
elements then it is most efficient to present these eléments with
minimal variations.™

I would consider a mathematical formula to be a
discriminetion based on a small number of elements. To memorise its
elements that it would be most quickly leafned if it is not varied
in presentation. However. to ultimately use it most éffectively, the
more varied the presentation the better, Green also sees zdvantages
on both sides and saysi " the gain in generality and resistance to
extinction might outweigh the slower rate of training." (98)

A considerable proportion of the ﬁoney available

to & school is spent on books which have very colourful and

attractive covers and whose content is largely pictorial. The purpose
is to attract the children to pick up theée books and attempt to read
them. They are attréctive étimuli but.they are not necessarily
attention compelling. More purposeful sets of readers relate the
text morc closely to the pictures and seek to guide the child from a
presumed understanding of the picture to an understanding of the
" adjoining text, Here we have two parts of a learning paradigm.
' The picture which is the 'prompt'' and the text which is the 'stimulus'
?, to which the pupil is expected to respond., If the response is elicited,
unless the teacher is at hand fo confirm the response, it is unlikely
that learning will be effected. However, it ié possible that the pupils
response nyy be re-inforced from another source and the response,
right or wrong, be learned,

The stimulating display of colourful books may induce

children of average and above average intelligence to respond to the



social and school pressures to read., But they can also be an aversive

stimulus to a dull or retarded child who has experienced continuous

failure in its attempt to read.



Re-inforcement,

" In education the instructional pfogram of re-inforcement is the
raison d'etre of teaching machines the future of which is nuch
brighter than current activities suggest.ee...... Those who are
sensitive to this fact (of re-inforcement) are sometimes embarrassed
by the frequency with which they see reinforcemént cverywhére as
Marxists see the class struggle or Freudians the Oedipus relation.

Yet the fact is that re-inforcement is extraordirarily important." (87)

If re-inforcement is iﬁportant then one should be clear
in ones mind, when constructing program frames, what it is, for it
is far from being a simplé concept, this apart from confusiqn
| arising.through degradation of the word itself in tie language of P,L.
Gagne (83) in definiﬁg this factor in P.L. states:-
" Host investigators of learning are agreed that some set of
conditions which either follow or cre coincident with the newly
acquired behavioural act serves the function of raising the probability
that this act will occur again when the situation calls for it.

This set of conditions is called re-inforcement, and there is no

generally accepted definition of exactly what it is in a fundamental
sense. Nevertheless as used in connection with programmed instruction
the procedure ofbrinéingthis important set of conditions to bear

upon learning is fairly standard. The learner is required to

supply a missing word, charactef or phrase which willyserve to

complete a stateméﬁt containing a blank. Having-done‘this, he is

asked to look at a printed representation of this response, in order to

see that he has responded correctly. (he checks the 'correctness' of

‘his responses) Evidéntly, what re-inforcement means in the programmed
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instruction is that the learner matches a response éroductién of
his own to the one he is told (or already knows) is correct."
| If the writer of programs were to confine himself to
this somewhat limited range of re-inforcement then he would be
depriving himself of considerable resources for re-inforcing his
subjects; this definiticn hardly covers the Skinner linear theory
and nractice of program wriving.
| Green (28) gives re-inforcement, in relation to
programmed instruction, a muéh broader relevance -
" It is the very nature of learning that the behaviour of an
individuél must be changed. Whether the change involves the
acquisition of new response modes cr the strengthening of
behaviours preexisting in the individual's repertory,some
behaviour must be strengthened. Behaviour is reinforced by strengthening
confingencies. It is tempting to equate reinforcement with 'reward,’
'pleasure' and other hedonistic concepts. Quite often operations
that reinforce behaviour fit such labels, but identification of
the reinforcing process with reward is dangerous.!
As he asserts, there is no evidence for this and
he adds the circular statement "A reinforcer'then; is just that
" which reinforces." but he goes on to explain how to narrow the
definition by experiment in specific instances.
Hull (88) defines learning and thebstrengthening
of the associative connections as something quite different:-
n The essential nature of the learning process may, however, be
statéd‘quite simply. Just as the inherited equipment of reaction
tendencies consisté of réceptor-effector conneciions so the procession
of leaining cénSists_in the étrengthening of certain of these |

connections as contrasted with others, or in the Setting up of



qﬁite new connections,."

His reinforcement theor& ié roughly that‘fhe stimulus
precedes the response. Learning is stamped in by repeated drive
‘reductions. The drive reductions are the strengthening factors.
Green (28), hcwever, discounts Hull's reduction theory completely
when he asserts:-
"To say that a pupil performs at a high level because he has a
drive to succeed or en iustinct to excel is to say no more than
that a chicken crossés the road to get to the pther side.t
- My experience leads me to disagree to some extent with Green.

The re~inforcing stimuli available to teachers in

the classroom situation vary from direct and immediate commendation
to such secondary re-infcrcers as ticks, stars, which in turn derive
their effect from the tcacher, and the eventual examination successes.
The efficiency of these and others vary not only between reinforcers
but also in relation to the individual.differenCes of the students.,
' But whatever reinforcers are exploited by the teacher the role of
Thorndikes law of effect (89) appears to be involved iﬁ the learning.
Mowrer (94) is of the opinion that the ultimate basic laws of

learning may eventually prove to be this. It is doubtful that the
| | o
'drive reduction' is to-day employed intentionally in learning |

~ establishments) though there are pressures on students which are
relieved in part by:studies completed and desired standards

- achieved. Teachers still show their displeasure at those’whdk
consistently fail to succeed in their learning tasks. Such pressures
can be described as a 'drive stimulus' whenever the student is
reéinforced when it is reduced or withdrawn and, of course, the
strong desire to.pass examinations can be considered és a drive

which is reduced by success. But as Miller (95) says:



"The drive reduction could produce the re-inforcement or the
re-inforcement produce the drive reduction."

So far as children in special education are concerned, I
‘have found that they have an urge to succeed and hence to learn
(in school) where (school) learning is shown to be the criteria
of success. In the past - and probably it still is to-day = teachers
exploited a comparable diive in all children, by giving them the
task of completing long lists of problems, usually arithnetic
problems, because they werc most easily prepared or because school
publishers provided them. The rewards were the teachers' commendation
exemplified an a series of ticks to indicate the correctness of %the
answers.,

The teachers' purpose behind this kind of classroom wogk
was that '"practice makes perfect' and furthermore it kept their
large classes of pupils in what appear to be a condition of intensive
-study, Furthermore, those teachers who were aware of it could quote
Thorndike's law of practice, now generally thought to be of doubtful
validity.

A% other times teachers sought to encourage children to
correct their owa work, again particularly in the field of arithmetic.
Had tné average textbooks been prepared suitably they copuld have
provided good self learning material but compression of thought
and lack of sequencing presented all but a very few exceptidnal
children from using their textbooks in this manner. It is probable
that most children have this drive to learn ﬁhich'I have found in
slow learners and it would seen frogéxperience that it can be tapped
if the material to-be'taught can be,put into correctly stepped and

sequenced programs. The nature of the sequencing of theprogram and



the manner into which it is sub-divided are important factors, as are the
step sizes between the franes.

© The matter iqfquestion, i1f we are prepared té accept
the Hullian theory is, whether this drive reduction and the
satisfaction it gives, is the strengthéning factor in establishing
the behavioural act. Perhaps Thorndikes ‘'‘Law of Effect," (89)
covers the situation better:-
M0f several responses made iﬁ the same situétion, those which are
accompanied or closely followed by satisfacion to the animal will,
other things being equal, be more firmly connected with the
" situation, so that, when‘it recurs, they.will be more likely to
- recur. Those which are aécompanied or closely followed by
discomfort to the animal, other things being équal, have théir
connections with that situation weakened so that when it recurs
they will be less likely to eccur. The greater the satisfaction
" or discomfort the greater the strengthening or weakening of the
sond."

This, however, introduces the factors of 'negative
re-inforcement! and 'aversive re-inforcement! . That teachers
would admit to purposefully employing these is unlikely,
nevertheless, there is no doubt that they are an aspecf of
the reinforcement matrix which is part of any schoél environment.,
Pressures of alllkindé are on the pupils and the feduction'of
any of these must lead to strengthening the acts of béhaviour
which lead to this reduction, | |

To a slow learner, very sensitive to every nuance of

PRUBESESEY

any adult indicating failure,even a teacher's grimace can be an

aversive act., Teachers consciously and unconsciously employ



nany ?ressures to maintain motivation toward their educatibnal
objectives. The teacher of the slow learner must step warily in
the ‘mine field' of re-inforcements, as it contains too many
Sds (discriminative stimuli) for unwanted behaviour, both
aggressive and recessive,
Skinner (96) asks :~

" In the first plave, what reinforcements are available? Vhat
does the school have in its possession that will re-inforce a
child? Ve may look first to the material to be learned because
it is possible that this will provide considerable automatic
re-inforcement. Children play for hburs with mechanical toys,
paper, scissors, natise makers, puzzles, in short anything which
feeds back significant changes in the environment and is reasonably
free from aversive properties."

I have referred to the 'minefield' in the envircnmental
field of reinforcements, and Skinner talks of 'aversive propertiesg' .
Two of these which the teacher of slow learning children must
handlé with care are (a) the teacher himself and (b) the books
which are his basic learning medium. Earlier experience will
'oftén have made these Sds for unwanted behaviour. The progran,
particularly oﬁe presented on a machine avoids the latter and
incidentally allows the teacher to'withdraw into the background.
On this subject of re-inforcement, Borger and Seabourne (31)
make two observations which are particulariy relevant to this
study - first :-
"To be métivated is simply to want something ana re-inforcement
.consists in getting it." There is no question in my mind that

those who have failed to acquire reading skills, despite their



behaviour which seems to indicate the reverse, still want to
read, To present them with an ‘easy' way to échieve these
skills like a carefully programmed book, or machine pfesented
program is to provide the re-inforcement nccessary to establish
and strengthen the skills.,

And second:-

"When we make a statement abcut learning as a fuuction of
re-inforcemnent, we are stating a relationship.between variables
that may be independently observed and measured.!

This study is founded on the iﬁdependent
observation and measuring of the relationship between learning
variables. Holland (Zﬁ)Iquotes six experiments as having failed
to show any significant differences between confirmed and
unconfirmed sequences but he then points out that Meyer(93)
found a clear advantage for confirmation. She used a constructed
response program in one which taught vocabulary by adding
prefixes and suffixes. Holland (75) also refers to five further
experiments where confirmation to be sometimes significantly
better non-conformatory sequences and concludes:=-

"The findings of these studies are quite consistent with olhers
comparing confirmation and necn-confirmation; there is enough
suggestion of smali differences so that the importance of
confirmation cannot be discbunted. The effect,.hdwever,'is

not pronounced."

A feature about all the experinents quoted is that
thqy employed program confirmed Vs program unconfirmed. I

_consider that it is difficult to avoid including in an efficient

program, if not confirmation, at least some kind of re-inforcement



however unintentionally. For example if the step-size and sequence
of a program is good, then the steady completion éf the program
by the student, believing himself to be correct at each step,
even though it is unconfirmedsis a re-inforcing factor; or
where multi-choice material is used and the text guides.the
student to the correct choice, then’he will be certain every
s0 often that he is correct and he will be re-inforced, thirdly
vwhere machines are employed the machines themselves often carry
built~-in re-inforcing factors which cannot be eliminated.
The falling page of such a machine as the

'0ldbtrough' see (App,S;)cannot be eliminated so the confirmation
cannot be divorced from its operation. But a sophisticated
machine like the Grundy Tutor could, probably, be programmed
to leave out knowledge of results as could sonme of the'write-in' .
machines, but sound and feeling of the moving mechanism following
on the acts of discrimination, even though it did not include
any ‘confirmation' would provide some re-inforcement. Or
consider a 'one page, one frare book', unre-inforced; if it
was well sequenced to frovide an almost certain correct response,
the student would feel sure that he was correct and.the completion
and turning of the page itself would re-inforce.

This re-inforcement by completion of a frame,
page, or complete text has been very evident in the course of
this study, the students of the class, with only one or two
exceptions, have clearly demonstrated that éhey prefer short
programs., The most popular serieé have been the onés used in
the 'prompéing' and ‘confirming!experiment, short 12 frame booklets.

A similar pfeference has been shown for a series of about 100



hand written and drawn short (12-24 frame) hooks see (App,6. Fig, 10)

which aim to teach from one to six new words. In both these
series, apart from the programmed confirmation, the relatively

guick completion itself serves as a re-inforcing factor.



Schedules of re-inforcement.,

It is of some importance that the temporal aspects of re~inforcement
be considered when one is preparing a course of programmed learning
if t?g g?eatest advantage for the pupils concerned is to be gained.
Theitiming factors in the overall picture must be considered in their
various aspects, how they can best generate learuing situations and
on-going motivation. The classroom situétion with variable interval
re-inforcement from the teache¥ provides the poscibility of both
rapid learning and resistance to extinctiony nevertheless, if we are
to profit from, say, Skinmer's (%) research into schedules of
re-inforcement it will be necessary to go deeper. Green (28)
discusses the matter at some length and, indeed, he suggests
combining the above two kinds of schedulé to achieve & similar
learning pattern, though his suggestion takes a different path to
achieve this end.

“That the distribution of frames in subsections oI
programnes be organised to take advantage of the two processes
that comnpete in their immediate effects, both of whick are

necessary for the establishment of an effective behavioural repertory."

He goes on to describe variations of subject matter within
fréme sequénces pointihg out that the demand on the sfudentito make
the correct response and thus be re-inforced, can be controlled by
~ varying the number of frames between the presentaticn of a particular

item to be learned. But this becomes excessively involved &ven in

the most elementary prograus.

Green (28) says later " We cannot schedule re-inforcement

in the early séages of learning because the effective acquisition of
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a response repertory during the differentiation phase is‘accomplished
with continuous re-inforcement." |

This may be.so in a laboratory situation whefe oné is conditioning
a pigeon to peck a key. In the classroom situation in which the

slow learning child is likely to be studying,'whatever schedule

of re-inforcement is built into the program other re—ihforcements
both rewarding and.a&ersive will arise,  but in a good class
environment those of the program superposed by ‘thcse of the teacher
should be predominant.

As students become more advanced, able to read, abstract
and conprehend longer pieces of textual-matter)then one can possibly
vuse variable ratio schedules within the program,but when this situation
is reached one hopes that the behaviour of reading will have beczome
‘self-rewarding;% indeed it is the purpose of the teacher to é;ﬁtinually
introduce to the pupil suitable literature with that purpose in view.

In the great variety of programs we introduced into
the Milton school between 1961 and 1966 we made considerable use
of the fading technique in prograns., As a technique it is_common
to infant teachers and fregunently adopted bj teachers of slow-learners.
We found it very effective in programs verying from ten to one hundred
frames in length. As an example of its use in a shért program
I outline an individual program created to teach a twelve-year old
girl, I.Q. 65, to spell correctlj}her own name - Elizabeth. I
enbedded the name in the textual matter which she could read
with a little effort, and faded one letter approximatély each two
vframés until she had to write the whole unsupported as a response

to the last frame. It was eminently successful.,
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‘The 'Ten Green Bottles' program (see App.l) is a longer example
of the technique. Here I faded the whole in eighty frames. 'Exactlj
what.: schedule of re-inforcement the technique employs is hard to
defiﬁe. Within the program it is, I suppose, aﬁ example of
continuous reéinforcement but as the cues and prompts are withdrawn
the response demands become more difficult, take longer and, therefore,
theoretically at least, the time between each re~inforcement becomes
Jonger and longer, and if one considers the 'Elizabeth' program, one
can say that the responses increase in pumber in each frame, but now we
are getting away from tue simple assumption that each frame is
composed of one stimulus follcwed by a response and a re-inforcement,
and I feel that at this point it would be unwise to do so. Nevertheless,
if the maximum advantage of P.L. is to be gained for education, at
some stage the total 'Stimulus - Response' content within any one
frame must be studied. No matter how simple a frame may be constructed

‘the reaction of the pupil will be multi-faceted.



Response Modes.

This study is founded on the assertion that in a large
measure of living organisms learning is achieved through the
process ofgﬁ stimulus - response and almost instant reward.
Skinner's linear programs follow this pattern and my experiments
have;been derived to a considerable extent from Skinner's theories.

In the course of this gtudy I very often refer to these
three aspects of behaviour in human beings, therefore, whilst I
will not attempt to defind them, that would be too difficult and
lengthy a task, nevertheless, it is necessary to make some attempt
to explain what is meant when these terms are used.
Our behaviour may be caid to be made up froit a chain
of responses. ﬁAny definiticn of a response is artificial. It
is imposed by the observer upon behaviour. The sharply defined
reéponse does not per se emerge as an aspect of behaviour."( F.L. Green)(28
However, when we create ' the frame of a progranm,
we cénstruct it in sucha way that we cail for a response. In the
case of a Skinner type of a limear frame we do this in such a way
that we aim to gef a very specific and correct response in 95%
of cases, But this response can only be one aspect of a very
complex chain of behaviour. It is not even an end product‘because
the behaviour of an organism is an ongoing series of continuallj

changing aétions and one 'response' is only a brief aspect of these.
Nevertheless one can define it and in this instance can say that

it arises as a result of stimulus presented to the student in

the first part of the frame.

This response is only one of a group of responses all



of which are the functions of the stimulus we présented. In
presenting it to the student we are initiating a change in the
ongoing chains of stimuli. and responées which make up the studenti
complex pattern of behaviour. “Consider a pattern of stimulation
affecting the sense receptors, such as the presentation of a
geomeirical shape producing both a temporal and spatial pattern.

ts impact on the organism will be a fuhction, not:dnly“of this
pattern but also of the activity that happens to be going on

at the time within the organism's nervous system." (31)

Our stimulus is so arraamged that the student will
consciously see the connection and produce.the respomse ~ and a
further feature in Skinner's technique which I also employ is
to insist that the pupil writes the response, i.e.:

Stimlus; London is the capital city of Be==e== .
Response; (mental) Britain, followed by writing Britain'.

One might liken the behavioural stream of the
human organism to the weft and warp of a complicated cloth pattern
Into this pattern the programmer inserts his stimulus which
triggers a response which is a high-light in the pattern. Iinear
. programming employs both the Pavlovian or classical learning
| technique defined by J.McV Hunt (29) as "Mddificatign in the
mediatibn process elicited by pérticular stimulus pattern."
and
Operant Conditioning which he defines as "Modification in the
instrumental sequence elicited by the particular médiator."

o .. The former technique is employed in a
paired association frame in which the known;'shis paired to that

which is to be taught— e.g. If we present the picture of a key



together withvthe Qord tkey! and direct the chila to wrife 'key.'

The latter technique is exemplified in the eiample
" Londén is the capital of Be=e=-- "' Here the student will be
re~-inforced if he completes the missing word and thus indicates
the relationship of the two names.

E.L. Green (28) includes in the second process

( Operént conditioning )' a whole body of learning processes:
tfiai and error learning, instrumental conditioning, verbal
conditioning, motor learning, problem solving, concept formation
and insightful solutions- Each of these can be a separate
contention and I do not prop&se to discuss them at this point,

but I do find them a convenient package subject to Hilgard's comment

__on learning (32) :—

"Both theory and practice need emphatic and frequent reminders
'tﬁat man's learning is fundamentally the action of the laws of
readiness, exercise and effect. He is first of all - an
associative mechanism working to avoid what disturbs the life-
‘processes of the neurones. If we begin fébricating imaginative
powers and faculties, or if we avoid thought by loose and empty
terms, of if we stay lost in wonder at the extraordinary
versatility and invenfiveness of the higher forms of ;earning,

we shall never understand mans progress or control his education,*



I have already referred to B.F. Skinner's method
and I think that here a brief definition is called for:-
", Hateriél is divided into a series of small related step$
(named frames,) |
2. Each frame would give information'to a student and require
him to make an overt response.
5. The steps are sufficiently small for nearly all students
to respond correctly.
L, As soon as the student has responded he is given the
correct answer," (30)
The response aspect of programs'is of great
importance when dealing with slow learning students. Skinner

demands that it must be an overt response - a button pressed;

and for slow learners, the answer recorded, a word or a
sentence writtén down. To make the child record the response
‘is to repeat the learned matter. Burt stresses the importance
Qf this when he says:-
"This means, broadly speaking, that the backward child will require
to hear a thing twice as often as a normal child, to have_
twice as many exercises on each problem, and to go by steps
that are twice as easily graded." (67)

| This method of increasing the response demand
had secondary results as we came to learn in our experiments
at the Milton School. The recorded results provided a detailed
record o the infinitelyr slow advénce of the pupils, they showed
up &rrors and blocks in the process which proved of great valueffo
the teacher, and a quite unexpected bonus was the unusual neatness
of all the chi;drené work, far'abbve anything they'normally
.pfoduced. This of itself proved to be a re-inforcer, not only to
the children but.also to the staff. Despite the current strongly

voiced opinions that good legible writing and correct spelling

i it r most teachers



are rewarded when their pupilé present neatly written énd correctly
spelt work. WVhile P,L. cannot, certainiy at the level at which we
employed it, be described in any way as creative, nevertheless
a notebook filled with neatly written and mostly correct'answers
is a satisfactory effort for a slow learning child - especially
for one who has pfeviously suffered almost continuous admonition
for presenting illegible and untidy work, Having stressed the
inmportance we gave to Skinne;s theories,I should point out that
we also made considerable use of the multi-choice form of response
which he decries. | |

S.J. Pressey created a simple multi~choice machine
in the oourse of his research into multi-choice examinatioﬁ questions.

the questions,

In doing so he became aware that thegkfurthered learning. Many
programd avalilable to-day are constructed in this form, but Skinner
asserts » several advantages of programmed learning are lost
when such material is used in straightforward instruction. The
student shéuld construct rather than sé;;ct a reSponse cince this
is the behaviour he will later find useful. Secondly he should
advance to the level of being able to emit a response rather than
recopnise a given response as correbt. Thirdly, and more important,
multiple choice material violatesc a basic pronciple of good
programming by inducing the student to engage in erroneous
behaviour.

D. Rowntree, the author of "Basically Branching" (35)

which book?as its title -suggesl is devoted mainly to the branching
" method of P.L., points out the many disadvantages of multiple
choice response demands but has to justify their use because

they are used to such a large extent in branching programs. He says:-

"USe multiple choice questions only when the wrong answer choices



represent plausible misunders%andings that the student can be
reasoned out of on the remedial pages." (36)

Viriting on programmed variables Holland (75) devotes
two pages to this aspect of progrém rcsponSes; he gquotes eleven
étudies mnost of which because of the nature of the study werg
,uniikely to produce conclusive evidence either way. Of studies
vhich deserve greater credence, he says of Williams (76) 1 slight,
although not significant, difference favoured the construcfed resnonse
conditiohq and of Coulson and Silbermén's research, ie also found no
overall post-difference, but he did find that in the coanstructed response
part of the test, the constructed resnonse wrogram provided a better
performance." Holland,(75) then concluded that " the sketchy pattern
which emerges is that the nature of the learning task determines
the preferred response form."

At Milton School we made great use of thé mﬁlti—choice

© response demand'aéd found it effective. The possibility of
teachingcrron¢§u§nmfg}ialf wifh slow learning childrén,’
beginning to read, is strongly offset. Thére is a great need
“to familiarise them with the visual script, images or graphemes
of a basic vocabulary.By using the multi-choice method,we
presented them with four words in every frame - four words
with which‘they needed to become familiar. To ensure that iﬁ
90%‘of responses they were correct, we arranged the total res?onse
denand, or stimulus part‘of ﬁhe frameqso that the student was
unlikely to.fail, i.e. by using ridiculous alternatives in the
three wrong choices or'using words which the studeht wouid recognise.
It should be kept in mind that a fundamental feature of our
teachigg;philOSOPthas that ''the student must have almost

“continuous success,"

Another feature in favour of the multi-choice response
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demand is that it can be adapted to simple teaching machines.
"Plausible misunderstending that the student can be reasoned out
of " (36) did not feature in our programming.

A feature of the response factor in programming to
which a lot of attention has been given with little definitive
resultséss?he covert-overt controversy.

‘Widlake4¥7é) “"As regards practical applicationvof these findings
one can recommend that teachers and programmers need not be
over-anxious about so called 'cheating' in linear program s.

In a well cued frame the response comes almost automatically so
that reinforcement is supplied whether or not overt confirmation
is given, the best pupils hardly bother to check."

This supports my experience both at Milton, where the
pupils often preferred¢ to study machine book programs apart from
the machine and without its mechanical reinforcement and also with
adult illiterates who ask to be permitted to take the Stillitron
(16).book programs for homework for'use without the confirming
machines., |
Widlake (73) continues:-

"The written iesponse has the advantage that it enables one to say
with certainty tha£ the work has in fact been done. This is an
asset not likely to be discarded by those in charge of the less able."
Cumming and Goldstein (74) summarising the results of a study in
overt and covert responding attach great'importance to the
conseqtient confirmation:ﬁ(Thése and other researches have
demonstrated that the essential factor in learning materials of
this sort was knowledgé of results, subjects were able to improve

their performance, i.e., to learn the response required in proportion

"to the knowledge of results they received."
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Density of Resvonses (Inter iten.)

"One cannot measure the difficulty of an item without recourse
to measurement of the behaviour that the item calls forth. The
behaviour is subject to the'contamination by the variaﬁles not
under the control of the programmer." (Green, 28)

Green continues by describing a system for measuring
'density of responses.' This is a laboratory tecknigue which
I fear could not be satisfactorily appied in the classroom -
nevertheless one might, when studying the effeétiveness of a
program, employ a simple way of measuring those responses made
correctly, those incdrrectly and those missed, as against the
total response demand, assuming the latter to be one per .
observable response frame. Or one could compare the pupil's
responses with the estimated 90% or 95% correct resnonses which
the programmer prepared the crogram to produce.

When one considers the wealth of information about

a pupil's work that is produced by a pupil responding to a
progran, ongﬁs surprised that teachers hesve not beén more
enthusiastic about their employment. I have considered
measvring responses correctly made in relation to the tdal
possible and the built~in or intended number. If the average
over a fair sample of pupils is near the intended figure,and the
dispersion not too wide, then we can say that the program,
from that point of view, is satisfactory. However, the next
‘real test is 'did it have the effect on the pupil's behaviour
that waé intended?! 'How did the pupil fare in the.criterion
test?' I have used a 60% pass standard in my experiments and
in teaching and have set the pupils to somé remedial or

parallel program when they have failed to reach this required
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standard - my method of doing fhis I have alrcady explained.'
When we have decided on the program objective, measﬁred the

pupil's knowledge before and after completing the program, Ve
have applied the program to a number of pupils and measured the
response rates and the criterion., Using the combination of
two re-inforcement schedules, the continuous re~inforcement
of the program for mazimum rate of learﬁing and the intermittent
or variable ratio supplied by the teacher which favours retention,
then we should be approaching a well balanced teaching tool
applicable to the pupils under consideration.

What Green (28) calls the 'independent density
rate"could be a useful factor in preparing programs - it is a
measure of the number of different responses called for divided
by the total responses. If every response is different il
produces a densitj fipgure of 1.00 -~ this figure decreasing as
the repetition incfeaseso Without using such a process, in our
| early programs we introduced six items in é twenty-four fraume
program and thus in Green's terms produced a density of 0.25..
. According to my recollection, at Milton only about a quarter of

the pupils found this sufficient to achieve the criterion and

the other needed further programming. To have increased the
density would have induced bbredom, lengthening'tﬁe program
we had learned produced resistance,so we achieved our end.by
“repeat programs using different programming techniques.
’Progfam '1' demanded a copy response, '2' an alternative title
selection, '3' a !'Yes - No' choice and '4' a féding technique
with a_'const;uctive response, '

If Qﬁe could establish a density rate best suited
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to the pupils for which the program is intended, it would
simplify their breparation whilst their content is fairly
simple and limited. But in complex programs where it is
necessary to consider the arrangement in some detail’of
presentation of material and the advantages and disadvantages
of varying densities it is probably‘advisable“to.adopt such
techniques as 'ruleg' and 'flow chart' (62) as well as denéity}
figures.

I think that if the use of programs by teachers of
slow learners is to be encouraged, the short (20 - 40)
frame program written around the teachers' own lessen or
subject concept, using either Skinner}s short linear frame
with a constructed resfonse or a short frame with a multi-choice
- response, is the best approach.

As it is my purpose here to try and prove the
effectiveness of P.L, with slow learners and, if successful,
encourage other teachers to employ these techniques ~ I
shall in the main employ only suchk programs as these in
my future research. It is not my purpose to suggest that
teéchers change their often painfully acquired twaching skills
but rather to enable them by applying simple progranming
techniques to increase their teaching efficiency and thus

speed and improve their pupils' learning.



Oveit Vs Covert Responding.

I have already made the voint that in our use of P.IL.
at Milton School (1) we invariably insisted on the pupils' responding
overtly. The responding varied, sometimes ﬁriting fhe text of the
" frame in full, sometimes writing a missing word or phrase, or
completing a half~spelled word, or at its minimum pressing the key
of the teaching machinc. ZIven in the last case, so sure were we that
overt responding was more effective Witﬁ slow learners, we usually
insisted that they wrote the confirmatory stimulus after pressing the
correct key. |

The reasons were that we valued the record made and
were able to assess the pupils' progress more closely and also, as
traditional teachers, we liked to see evidence of the work done
and furthef still believed, despite evidence to the contrary, in
the 'law of exercise.' There was also an additional and very
important factor, this was the pleasure that these children
received when they pregentéd a completed exercise or progran to
the teacher., The value of this as an additional reinforcer could
not be discounted. |

In fesearching P.L. with these children, this
last is a variable that it would be‘difficult to eliminate so
one must accept it as part of the environment in which oﬁe is
working, part of the background against which measurcements must

be made. .
In linear programs Skinner insists that the

student should 'compose' his response)but other forms of pfogramming
demand different kinds of 'overt responding', such as discriminating
in multiple choice questions, pressing a button, inserting a

stylus, foiloﬁing an expository panel such as Crowder advocates.

Overt responses have been defined generally as the writing of



constructed responses to yariously cued open-ended blanks in
program frames or pressing a butfon in responses to a multiple
choice alternative or in some cases - usually experimentél
‘situations - speaking aloud. Covert responding is defined as
'thinking' the missing word or phrase or ﬁultiple choice selection,
It is not sufficient to 'feel' that 'overt!
responding is a more efficieﬁt learning factor in P.L., for
siow learners; if one is seeking to widen and deepen as well as
to speed.their learning, one must seek, if possible, to know
that it is more efficient. If nothing is gained by lengthy
writing of 'answers' or by even writing them at all, then the
sooner oune is aware of it the better. It maybe that there is
a curve of efficiency in thephysiéal.length of the response
demand and that a peak of effiéiency lies somewhere between
a ticked letter and a lengthy written response. It is nmy
experiénce that with most slow learning children too long a
response demand in each frame tends to build up a resistance
and too brief a demand leads to skipping and loss of attention.
The former is regarded eventually as a bore and the latter too
trivial to be important. This response mode is too vital =
factér to be left unresearched.

It would be well to consider the probability that
every 'overt' response is preceded or acc&mpanied by a 'covert!
response so that in an investigation of the matter it is not
i"overt vs coveft'.but 'covert and overt vs covert.' Ve are
;eally trying to establish whether any useful purpose is
effected by the overt part. |

The two factors of oveft responding are

(a) the motor act of writing and (b) the record. If the former‘
s 7
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were part of the terminal behaviour desired, its_inclusion would
be essential but as we are concerned wifh the skills of reading,
this motor act is not a terminal objective.

The usefulness of the record and the beneficial
effect of the 'exercise'! completion are such that I should. not
like, in the practical field of teaching, to dispense with then.
Going back to the consideration of (a) it maybe that there are
concealed variables in the motor act of writing therword, phrase
or sentence that have important contributions in the total learning
situaticn and that while the dropping of the 'overt'! response
may speed the rate of program completion and even the apparent
speed of learning, the loss of these unseen faétors ( and who
can tell at this time what psychiological and physiological
changes are effected by such a motor act as writing) may actually
result in as slowing down of the total process of aéquiring
desired skill, |

The primary re-inforcing factor of a program is
'knowledge of results'. There are often aspects of 'feed-back!
which are said to re~inforce, such as lights and falling pages,
but they merely serve to indicate that the response is correct
or otherwise. In a paired-associate leafning séquence where
a picture elicits a wérd known verbally and a discrimination
has to be made, the writing down of the discriminated word leads
to the giving of closer and longer attention by the pupil,
covert discrimination may be tou brief to establish the physical
conceptAof the whole wgrd - it is known that the discrimination
of a word symbol may be established by just one émall feature,
the first or last letter of just a part of a letter like a loop.

If the word is to be learned its complete configuration must be

fifmi& paired with the pictured object. When the pu@il'writes



the word he can compare his own construct with the confirmatory
part of the frame. In this situation, only by so doing ié he
likely to achieve a knowledge of the result, |

It might be said that the brief response whereby
the pupil discriminates the word, possibly from the initial
letter, can be supported by a similar brief and partial
recognition of the confirmatory stimulu§. This is, howevey,
a low level knowledge of results following a limited seqguence
of learning. The pupil has presumably learned not the word but
the initial letter. He has learned "A is for (:i) 1"
not that "apple means <::) i

In an experiment in a woﬁen's college in New York,
Cummings and Goldstein (74) investigated the hypothesis that
“Yovert! responders would score significantly better than covert
responders and that 'overt! responders would be superior on

both post-tests and delayed post-tests.

Their fesﬁits established, so far. as their subjects,
ﬁaterial used andvgenergl\situation was concerned, t@gﬁv'gygrt‘ responde?s
were significantly superior in all respects. They concluded
that it appeared that for certain kinds of verbal responses
which contain a large amount of material, merely 'thinking!
about the answer does not provide the learner with a clear and complete
record of his own response. In tﬁe absence of such a record
he cannot compare his response with the correct one given in the
program, The study also found that 'overt!' responders required
twice as much time to complete the program as did the ‘'covert!
responders.

Whether one can generalise these findings to

other populations of students is doubtful, it certainly would‘bg
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be a doubtful proposition to extend the findings to slow learnefs
(the subjects of Cummings and Goldstein were women undergraduates)
nevertheless it is one clear indication that 'overt!'! responding

has advantages over 'covert! responding.
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Introduction

The basic feature of these studies is noénthe relative
levels of attainment but the relative rates of learning. Veryilittle
research seems to have been done in this field of learning, certainly
in respect of slow learners., Storulow (49) commenting on Woodrow's
research says:- |
W If the learner had the minimum level of ability required b& the task,
the rate ét which he learned would be & function of factors other than
“his ability; This woﬁld mean tﬁat minimum mental age levels should be
identified for school tasks. Second, it suggests that the learning
research should be directed at variables which determine r=te-of
learning rather than at comparative studies’of normal and retarded

children. Research in speciél education would be concerned with the
way information and skills should be taught. rather than what should be
taught."

An early study, as far back as 1915, was made by Ofdahl
and Ordahl, (50). Using a teaching machine, they studied the learning
rates of subjects whose C.A. was 15 - 35 and whose H.A. was 6, 8, and
10. Those with a i.A. of 6 years required most instruction, started
at the lowest level of efficiency and increased at the lowest rate,
Those whose mental age was 10 years started at the highest level and
progressed fastest. Those with a mental age of 8 years obtained, as

~one might expect, an intermediate position.,

This early study would seem to confirm the general
éxpectation'that there is a positive correlation between M.A., and
réte of learning. Storulow (49) however, observes that the positive
correlation is not supported by subsequent studies,'he says:-
" there are studies showing that with efficient programming of learning

materials ‘the correlation between a measure of inteilectual ability,
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or of aptitude, and learning scores tends to be reduced fo zero (e.g.
‘Detaﬁble and Btorulow 1956, (51) ). Thus it would apvwear that, with
efficient methods of learning, the poorer student is assisted sufficiently
so that he becomes in terms of criterion performance, indistinguishable
v f:om the more able students."

Bradley, (57) on this matter of mental age and learning,
takes an intermediate stand. She quotes the Ordahls! research results
and also the contrary evidence of Porter (55) who found correlates
only when not using teaching machines and programs. She then says:-
" Ta our ctudy using arithmetic and time telling programs there appeared
to be a relationship between achievement level and performance on the
arithmetic program but no relationship between achievement and performance
on the time telling level." One presumes that she means mental age
vhen she talks of 'achievement level' and 'achievement.'
She continues:~
"Although the sample was limited one could suggest that the achievenent
level as a predictor of success on a program may be dependent on the
material within each individual program,'

The study referred to by Storulow (49), that of Detamble
and Storulow (51) is a very carefully controlled experiment in concent
learning in which the subjects were‘university students, whereas Bradley's
researches were with under-priviledged pupils. |

Woodrow (59) again quoted by Storulow (49):-

"oodrow argues that mental deficiency is an.inability to grow rather
than to learn from practice. He feels that ability tests sﬁch as the I1.Q.
predict the initial level of performance but not the gain scores."

| I haﬁe remarked on the sparsity of P.L. research in
thé field of slow 1earneps in Britain, however, some attention has been

‘given to the matter and Kenneth Richmond (61) commenting on the effect



of P.L. in the normal school asserts:-
"On the score of intelligenée it‘goes without saying that bright pupils
learn more than dull ones from the same program. The only surprising
feature about the results obtained from using linear programs is
their comparative uniformity. Almost invariably the range of test
scores is narrower than it is in an examination based on normal
class teachingj; the not-so-clevér do very nearly as well as the
clever ounes. The indicavious are that the small step arrangements
in linear sequence helps to obviate the fear of failure and encourages
the broad mass of pupils to maintain interest and attention. The
arrangement is ideal for the butterfly mentalitieswho are easily
distraéted and for the plodders who tend to fall so far behind with
fheir work that they eventually drop out alfogether.
There is a significant correlation between I.@s. and test scores
where the children are taught by traditional methods but this is not
always the cace when they learn from a program."

This, too, is the comment of G.0.M. Leith (62):-
"The argument put forward was that, if learning is facilitated by
small Stéps careful sequencing, cueing, immediaté confirmation,
low error rate and so on, the slower pupil can learn as effectively
as the brighter."

Roncek, (63) referring to the Roanoke Experiment (64)
stated that:-
Some of the students completed the equivalent of a years instruétion
‘in algebra in three montis time " using P.L,

Another exarple of P.L., accelerating the rafe of
1§arning, though agein with high grade students, is given by
E.E. Platton (71) :- .

"The'eéonomy of P.L. has been described by Fersﬂﬂ? and Sapon (72)



who indicated that subjects who completed a programmed course in
German learned in 47.5 hours an amount of German comparable to
that pfesented in 145 hours of combined classroom and outside
preparation."

These two last research studies, it must be admitted,
are concerned with students who would be found in the upper
guartile of the intelligence spectrum, but my experience both with
slow learners in further education and special education indicates
that P.L. has even more tc offer to those who are educable in the

lower quartile.
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Third Evaluation or Comparative Study.

This study was carried out in the Rossington Special (ESH)
‘School in the Doncaster Lducation Authority. The school is situated
>on the old Al road between Doncastef and Bawtry and serves a very
mixed community, mining, industrial and rural. The Doncaster Ccunty
- Borough, is mainly industrial, the mining centres and rﬁral areas
being mainly in the West Riding of Yorkshire.

The building, a Victorian country house, was purchased
for its present purpose by thekBorough in 1953. It is a large,
rambling, red brick building standing in . its own grounds and
lying back a quarter of a mile from the main road. It has undergone
considerable modification and extention including some new classroons
and a hall and gymnnasium,.

| The school is part residential and part day school.
There are 110 boys of whom 60 are residents and BO'girls all of whom
are day pupils. In addition there is a diagnostic nursery class
‘housed ian a separate new building. The teaching staff consists
of the head-teacher, nine pefmanent members and two part-time
menbers.

The study was carried out entirely with the girls,
partly for the convenience of the’school but specially to meet my
fequirements in that it provided a group in the ége—range 10+ toA
15 and which was brought together for language study twice weekly.
| To have included boys of the required aée range in
the study wQuld ha&e entailed drawing pupils from at least three
other élasses with all the consequent pfoblems of arranging study

times for both individuals and groups; supervising them and marking
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and checking their work immediately it was compléted. I just could

not have done this entirely myself.

By accepting the head-teacher's

suggestion I had an unchanging group almost covering the complete

desired age range for two weekly periods, always in the sawme room

'in which my programs and machines were stored.

Hypotihe

S1S.

The null hypothesis of the following experiment was:-

That following the introduction of regular periods of study of

suitably graded programmed reading material into the curriculunm

of the subjects they would not increcse their rate of learning to read

as conpared with their rate of learning to read prior to the

commencenent of the experiment, as measured by the Schonell

Gradedeocabulary Test.

Subjects.

The subjects were seventeen, ascertained educationally

sub-normal girls, in the age range 10+ to 15+. The details of

their age, IQ and tested Reading Age on the 2%9th July 1971

is shown in the following table.

No, _CA 1Q* RA%
1 12.1 59 6.4
2 14 59 6.2
3 10.11 54 5.8
4 13.6 71 7.9
5 1h,7 72 7.5
6 10.10 80 6.8
7 10.8 64 7.5
8 .11.3 62 %.5~
9 11.2 66 ‘6.4

* IQ Terman & Merrill

* Reading Age Schonell
Graded Vocabulary Test
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No. CA I0 RA
10 10.9 44 6.3
11 12.11 66 6.3
12 12.3 39 7.7
13 10.8 39 6.8
14 14.11 64 6.9
13 11.1 70 7,8
16 12.8 81 7.6
17 11.10 60 7.4

Further details of their individual differences are included

in the appendix. ( 9 )

Method.

All study of the programs by the subjects took place in one
classroom and only during the two set periods each of one hour each
week, i.e. Mondays at lp.m. and Wednesdays at 9.40a.m. At no
other time were the subjects permitted to study the programs. The total
period covered by the study was 29 weeks but this included six weeks
of closure so the effective period was 23 weeks or 46 study hours.
However, the whole 29 weeks, closure included, are considered as
the basic time for the study because (a) the expected learning rate
based on mental growth and (b) the expected learning rate based on
previous rate of learning, are standards against which programmed rate
of learning are measured. To exclude school closures or even school
absences would distort the measures in favour of the programmed

period. Nevertheless, individual absences will be
looked at to ascertain what effect they may have had on individual

performances.

I was present in the classroom throughout the whole of
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the 46 study hours. The class teacher was also present but I

was the effective teacher during these periods.

Teaching Material tmployved.

This consisted of :-
(1) & 8tillitron machines
(2) 8 Sets of"Miord Control Readers'. A Qrogrammed.series of 6 booksj
each of 7 sets,and a post-test. A total of 1088'frames starting
with matched words and leading'to the reading of 10w§rd senbences,
The series was created by the experimenter and its preparatica
is described elsewhere in this study. A sample 'set' is shown in
the appendix. |
(3) T"Action Readers™ 4 books, short stories with question pages
adapted to the Stillitron Machine. (Stillit Books,1970)
(k) Elementary Language Exercises. L. HiJl. Stilliif Bocks 1967
(5) Vocabulary Practice Tests. L.A, Hill and R.S.D. Fielder,
Stillit Books)l967. |
(6) Basic Comprehension Tests IL.A, Hill, Stillit Books, 1967
_ All the above are Stillitron Responding Dooks but
74, 5 and 6 were hardly used in the study and No.3 also had a
very limited employment.
(7 120 graduated, short (12 - 24 fréme) programs, each teaching
one to six words. These were all manuscript programs.
(8) The Oldborough Teaching lachine and some 40 spelling programs.
(See appendix.) “
€°)) The Milton Readers - a set of 12 books each of 96 frames
covering approximétely the same area as Books 1 - 4 of the "Word

Control Readers!". These are described and illustrated in detail

elsevhere in the study.



(10) 20 Supplementary Readers to the Milton Readers. ILike No.?7
fhe graduated programs, these were short (8 - 12 frame)
supplementaries related to particuvlar books.
(1) A few linear book programs of traditional stories, and
one or two programs such as ‘A Mothercraft PrograﬁﬁAand a program
on hamsters, all in manuscript. |
The basic programs to the study were the "Word Controcl

Readers' and "“The Milton Readers' both of which have a contrdlled
vocabulary. The difference in their structures;apart from the
Tact that the former were machine presented, was that the "Milton
Readers'" employed "constructed response frames' and i*fading®
as well as rulti-choice frames.,

Because of the criterion tests with these programs
it was possible to establish the most suitable point of entry
for each subject. Once a study suitable to each child was
established, it was not difficult to provide a continubus and
progressive course.,

I had hoped that a second and continuing series
of 6 Word Control Readers which are in course of publication
.would become available but for technical reasons this was noi so.
The pattern for most pupils, after completing the first six
booksiﬁas to continue with‘the short graded programs and the
. story programs. However, the pattern varied considerably as
can be seen in the individual records. It was intended that
the experiment should continue until the Easﬁer closure but owing to the
occurrencéof the coal-miner's strike and the possibilify of the
. school closing, which would have led to the break-ﬁp of the
- group due to class promotion and Easter leavers, I deéided to

test the group on Feb 15th '72 and close the experimenf.



Results.

The intention in this study was to compare the rate of

learning, in reading, prior to the introduction of piogrammed
learning, with the rate of learning during a period Qhen programmead
learning in reading was a regular feature of the pupils' study.

‘The scores are shown in two ways in the appendix,
as compafative figures ( gains and losses) and as irdividual
graphs. The Wilcoxon Signed Ranks Test was applied tc‘the‘former
and it was found that P .02% and is ﬁignificant. (App, 7.)

The graphs clearly indicate thé accelerated rate of

learning,; in fifteen cases out of seventeen, these all exceeded
a 100% imﬁfovement. This marked improvement is over both the
expected rate of learning based on previous learning rates and that
based on the expected growth of MA, With regard to the latter,
it has been assumed that MA will accelerate on a straight linre,
whereas Phillips (113) with ESN children, found. it tends to
decelerate befdre eleven years of agc and that, on the whole,
with girls after age 13, the deterioration of IQ and hence MA

was greater,

Discussion.

In discuséiﬁg the effects of this study and its oﬁtcome
one should first consider the nature of the children involved.
These children fall in the mental age range of 5 - ll'and, therefdre
if we consider them in the 1ight.of Piaget's theories they will
fall generally int§ his development period ofv(Intuitive Thought

L - 7 years) and (Concrete Operations 8 - 11.)



Thompson (99) sﬁmmarises these important developmental stages
ofAthought as follows:~
" (1) The intuitive stage is the one in which the child begins
to represent absent objects through the use of signs.. Not
only are things and happenings which are not perceptually here
and now envisaged, but the child can understand ﬁeans-end
relationships and work out what it has to do to rcalisze its
wanfs and needs (e.g. to get sweets from a cupboard). The
child has a sort of map of reality, but it heas many blank
spaces, and.he has not mastered sufficient co-ordination to
deal with more than a few limited situafions. Ee has not get
formed the concepts of ciass or relationships because actual
conceptual configurations in imagination are his only data "
In extending Piaget's theories into the field of
the educationally sub-normal children I have found N P
16 year old girls in the IQ range of 60 - 80, in the lMilton
School who could competently weigh and measure food into half
and quarter ﬁounds but could not comprehend simple pictorial
diagrams of this process. It would seem that as farras this
simple process is concerned, they do fall to some extent as
I have suggested, at some points into this intuitive stage.
Thonpson compresses the concrete operation period into:-
" (2) Between 7 and 8 years clear cut pperations are formed:
concepts of classes, relations and numbers, and ideas of
space, time, énd a material world in which everything has its
place in relation to everything else, emerge for the first time.

But there are limits on the extent to which the environment

can be understood."
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My observations of ESN children would lead me to accept that
as teéts such as the Terman and Merrill (11%) Intelligence‘Test
and Schbneil (8) Attainment Tests indicate that the children in
the age rangé with which I am concerned do largely coﬁpare with
normal children (on whom Piaget's researches are founded) in the
age ranges &% - 7 and 8 - 11,

Changes are now talking place iﬁ tHe ESN Special schools
following the recent legislation, but these girls are‘typical
of pupils found in similarbschools prior to the changes. I have
further underlined their typicality by adding some backgroundA
information to their individual score sheets (See appendix., 8)

A striking feature of this study is that marked acceleration
of learningoccurred in no less than fifteen of thé seventeen
subjects. A second interesting one is that prior to the experiment
the rate of learning in every case closely followed the rate of
mental growth.

It seems from this, that despite Vernon's finding (115)
rate of learning does not necessarily correlate with IQ when
P.L, is used. Sorensoniﬂ25) noted a consistency of reliability
in a machine provoked learning and he advocated the substitution
of the IQ concept with machine measured learning rates, Delecco
in the "Educational Technology" (116) writes:-

"The effectiveness of intelligence and battery scores as predictors
of achievement was studied for linear, spiral and traditional |
instruction methods.

| ' 7he date suggests that intelligence and overali
achievemenﬁ measures may not be as predictive of the amount of

achievement that results from linear programmed instruction as
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Athey are of achievement resulting from other methods.!
Storulow (L9) 6n»the subject of research into
the correlation of MA with learning ability remarks:-
! Thus it would appear that, with efficient nethods of learning,
the poorer student is assisted sufficiently so that he becones,
in terms of criterion performance, indistingﬁishable from the
more able students."
Later in this article he refers to Woodrow'(59{)
"Woodrow argues that mental deficiency ic an’ inability to learn .
from practice. He feels that ability tests such as IQ predict the
initial level of performance but not the gain scores."

Whatever the relation between learﬁing'ability and
MA there maybe, the outcomethat cén only really be of vélue (when one
is concerned with the educationalliy sub-ﬂgrmal) is {heir abilit&
to adapt to those people in the environment where they live,
and to become indistinguishable therein. To read with some
facility is of paramount importance., I was reminded of this
factor recently when I complimented a mi@dle—aged man whom I had
assisted to learn to read up to a RA of around 7 years. His
fesponse was -

"Yes, and I can read.the television programmes."

Television programmes are a staple of conversation
in these childrens' homes. The problem of teaching ESN children is
‘different to that of teaching the low stream in the normal school,
Each child has'been selected, amongst other‘things, because of
etiological and sensory differences and the individual'differences
generally are much wider within a class of the former.

My failure to accelerate the rate of learning

in numbers 5 and 17 ﬁay have been and probably was due to not
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matching the programmed procedure andlnateriéijéiééély enéugh to the
needs of these two puvils.

No.5 was an extremely anxious child and I think, on reflection,

that she fails primarily because of this intense anxiety. Instead

of setting her to work at material .at the limit of her abiiity

she should have speﬁtva long time working within it and enjoying

a great deal of success.

No 17 was completely opvosite in tempérament and though she did,
as most of these children do, suffer fromAanxiety, she did not show it.
She was ver& placid and stolid, working away at her programs,

usuall& on a Stillitron machine, she tended to get overlooked.

Here again I should have adopted different procedure and material.
However, she applied herself to her work so assiduously that as was
!my policy, L did not iﬁtérfére any more with her than appeared !
necessary. As far as possible, I left the pupils and the programs

to work together uninterruptedly.

Finally, I would say that my findings and experience in the study

do parallel those of others who have experimented with the use of
this metind of teaching readiﬁg to slow learners. Tor example-

Hines (119) reported on the culturally deprived child:-

ﬁ He does not respond well to over verbalised situationé and finds it
difficult to concentrate in strictly verbal terms. The machine,
“however, accents the learners participation and is able to réctify
part of this deficiency in concentration by appealing to the activity
of the deprived child. Interest is retained and regenerated.cecciceceeca
The machiﬁe can be an effective prime mover in aiding the child

to overcome the difficulties of his verbal, visual and auditory
deficiencies."‘n

Or the concluéion of Malpass et al, following a two year



90

study:- (120)
" First, automated instructional procedures like those used in this
study are effective for helping retarded children to learn word

recognition, spelling and reading skills,"



Third Yvealuetion Study.

Rossinrton (£.8.0.) Special School,

Readins isges. ¢
Gains shovn in Wilcoxon Signed Rank Test
N Age I.Qe 10ths of a year
©
~
'd: C(;‘ 8 8 %] (%]
-80) ;—{f\? g 58 <) 53 cs':} ?j
& o5 8 25 ¥ o
iR w8 B T
f'—'Ji < o ori F = »
o) (]
1 12.1 49 L,9 17 12.1 .5 + = 1 1
2 1k,0 59 2.6 6 z, 4 - .9 - = 2 2
3 9.11 54 3,0 7 L,o 2.3+ = 3 3
L 13,5 71 %2 7 5.0 Zel +- = L 3
v 5 111‘.7 72 505 ll" 05 3.11‘ + - 5 3
6 10.1 80 2.3 9 5, 348+ = 6 3
7 1.8 64 3.7 6 2.3 b0 s+ 728 = 72 15
8 12.3 62 Z. 0 11 7.6 L, 4 = 9 9
S 11.2 66 2,9 6 %, L L 4 = 10 10
10 16,9 4h 2.5 8 5.5 5.4+ = 11 11
11 12.11 66 2.9 7 b1 5.5 4+ = 12 12
12 12.3 59 Z.5 14 11,5 5.7 4+ 13214=13%F 27
13 10,8 59 3.6 8 L b 7,6 4 = 15 15
14 14,11 64 2.6 8 5ok 11.5 + = 16 16
15 4.1 70 1.0 8 k.0 2.1+ = 17 ¢
16 12.9 58 3.3 9 5.7
17 11,10 60 2.9 2 = 9 _
TOTALS 51 2

Smaller Rank Total {~) 2

N = 17
(1) Expected rate of learning
From the 'R!' Table,
Wilcoxon's Signed Rank Test (69)
When N = 17 and R = 2 (Or less
than 14%)
P = less then 0.2%

during the veriod of the
trial, base on the recading
age at the conmnrencemnent.
(2) Actual rate of learning
during the trial when P.L.

was used,
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No. 1

Patricia Sanderson,
b. 13/6/59

Admit. Ross. 28/11/66
IQ 49,

2 sisters. Youngest child

Creates famtasies
Parents low intelligence

but care for Patricia

Reading Age Schonell Test

28/7/71 6.k
29/11/71 7.6
15/2/72 8.1

.

Expected Gain based on MA
1t 1 1 " RA

Actual Gain in 29 wks.

5.6
4,9
17

Comprehension (Schonell)
28/'7/71 Below 6
15/2/72 N Score

No. of attendances L4L/L6

Diacnostic Tests (Schonell)
R 5 A, Letters & Sound

Errors

Capitals 2.

L case § Sounds

i

Experimnent Scores.
Gp. Pgm Vs Flash Cards

M. Choice Vs Constr. Resp.

Prompting Vs Confirmation

Word Gains

P.1l F.C.hk
C.R.k M.C.2

P .2 Cc 11

Programs Completed

Book 6. 8B IMil 10. 19. M 37. M43, 14 148 M49 M 60. DS 1. DS 2

M Lhp LLB 4hc L46A 53 M58 160 M80 M88




r_._..li()....a. "

Julie Toseland.

b. 10/7/57
Admit, Ross. 26/7/67

19 59

Separated from parents and family
after eviction from home. iather
unemployed, various illnesses, mother
heart condition, overweight. 3 siblin.
history of convulsions, called Stinlke:
at school. History of fits in family.

3.2

R 5A Letters & Sounds

Reading Age (Schonell) Expected Gain based on A
28/7/71 6.2 ' " 1 n " RA 2.6
29/11/71 6.5 Actual Gain in 29 wks., 6.0
15/2/72 6.8 No. of attendances 26/46
Comprehension (Schonell)
28/7/71 Under 6
I 15/2/72 Not tested
Diagnostic Tests (Schonell) Errors.
L.cases 12 Cap. 10 Sounds 8

Failed to sound cd f jlopgr % 1

Experimental Scores.
Gp. prog. Vs Flash Cards

M. Choice Vs Constr. Resp.

not tested

Prompting Vs Confirming P6 C not tested.

Programs Comvpleted.
BOOk 20 6. WC.R. 1.2.3."".506.'




Noe 3

Mary Whittle.
be. 18/8/60
Adgit. Ross. 2/8/66
IQ 54

Is a twin., 2 siblings at Rossinton.

Speech poor. Refers to brother as

David.Whittle,

Reading Age (8chonell.)
28/7/71 5.8
29/11/71 6.2

15/2/72 6.6

Expected Gain based on MA

1 ) 144 n 11 RA
Actual Gain in 29 weeks

No. of attendances 37/46

2.9

3.0

7.0

Comprehension (Schonell)
28/7/71  Under 6
15/2/72 Not tested. Absent.

Diagnostic Tests (Schonell)

R5A

Errors,.

L.cases 2C. Caps. 16
Sounds 19 failed

Experimental Scores.

Gp. prog. Vs Flash cards

Pronpt Vs Confirming

Word Gains
Gpe 2 F.C. 1
P6 C5

Programs Completed.

I“iilo l. XJC.R- l- I’Ij-lo 2. I’ﬁ.lo

Mil. & WC.R. 3, L.

Supp. 1/5 2/5. WC.Ry -2




Bo. k.

Sandra Wilson. " | Mother retarded. Adopted.

Had a fall at lhmonths, suffered

b. 12/2/58 convulsions., Attends chest clinic.

Admit. Ross. 6/L/66 '

IQ 71 ‘

Reading Ape (Schonell.) : Expected Gain based on MA 3,8
28/7/71 7.9 " il t 1 RA 2.2
29/11/71 8.2 Actual Gain in 29 weeks 7
15/2/72 8.6 No. of attendances 4h4/h6

Comprehension (Schonell)

28/7/7x R 2 6.5
| 15/2/72 Comp. 7

‘Diagnostic Tests (Schonell) Errors
R5A L., cases 2. Caps. 2
Sounds O

Experimental Scores.
Gp. Prog. Vs Flash Cards Not tested

Prompt Vs Confirming Scores 11 & 12 on Pre-tesi

Programs Completed. ) , .
B.C.T. 1 B.C.P. 2. M.67, 68. M/Craft 1. M.92, 93, M
-M.10%, 109.




HNo. 5,

Lorraine Dilworth.

B. 29/12/56
Admit, Ross. 304%/64

IQ 72

Rather immature. lother dead,

VeEo stepmother. 2 half-brothers

and 2 half-sisters - younger.

Reading Age (Schonell)
28/7/71 7.5
29/11/71 7.8

15/2,/72 749

Expected Gain based on MA 3,5

114 1t 1 111 RA 2.7
Actual Gain in 29 weeks L,
No. of attendancies 43/46

Comprehensi.on (Schonell)
28/7/71 Under 6
15/2/72 No score

Diagnostic Tests Schonell,

R 5 A,

 Error
L, cases 1., Caps. 2

Sougds 0

Exvperimental Scores.

Gp. Prog. Vs Flash Card

| Prompt Vs Confirming

Word Gains
Gp. 7 F/e 5
Prompt 6. Conf. 5

Programs Completed.

Mil. 9, 11, 12. BC 1. AS 2. AS 1. AS 3 ASh EE 1.




No. 6.

Denise Griffiths, " | Mother has lived with a series of
'‘Uncles'. 13 children, all in

b. 6/6/60. care. Parents address unlknown.
Admit. Ross. 15/7/686 3 siblings ascertained ESN -~ two
IQ 80 : suspected to be.
Reading Age (Schonell) Expected Gain based on MA L,o
28/-7/71 6.8 1" n 1 1t RA 3.3

- 29/11/71 7¢5 - | Actual Gain in 29 weeks 9
15/2/72 77 No. of attendancies  &L/L6
Comprehension (Schonell)
28/7/71 Under 6

| 15/2/72 w9
Diagnestic Tests (Schonell)
R5A . L, Cases O Caps 1
Sounds O (failures)

Experimental. Scores. . Word Gains.
Gp. frog. Vs TFlash Card ‘ Gp. 11. F/C 8
¥.Choice Vs C.R. (Book) M/C _7 C/R 7
Prompts V Confirming : Prompt 6 Conf. 11
Progroms Completed. ) :

Mil.l. WC.R. 2. Mil.l,2,74,6,10,13,1%,15,16,164,17,18

BCS 1.(Too difficult) M61




No.7

Terry Marshall.

Was incontinent and resented by

B. 10/11/59 other children. FElder sister at

Admit. Ross. 16/12/64 Rossington. lother illiterate -

IQ 64 Father intelligent.

Reading Age (Schonell) xpected Gain based on MA 3.5

29/7/71 7.5 14 n 1" n RA 3,7

29/11/71 7.9 Actual Gein in 29 weeks 6

15/2/72 8.1 No. of attendances 39/46

Comorehension (Schonell)

29/7/7% Under 6

15/2/72 No score

Diagnostic Tests (Schonell)

RS5A L, Cases 1 Caps. O Failures
Sounds O :

Experimental Sceores. Word Gains

Gp. Prog. Vs Flash Card G.P. 10 T/C 9

Constr. R. Vs M.Choice (Book) - M/c 7 C/R &k

Prompt Vs Confirmatory ‘P.h C.9

Prograns Cohpleted, _
. Mil.5 WC.R. 2,5,6,7/1,7/2,7/3,7/k,

M.1,2,4,5,9,11,20,21,22,2%,25,




No. 8

Susan Griffiths | sce Wo. 6 (sSister)

h. 12/4/59 A somewhat aggresive child.
Admit. Ross. 10/11/69 '

1Q 62.

" Reading Age (Schonell)

Expected Geins based on MA 3.6
28/7/71 7.5 n n " " RA 3.4

29/11/71 8.4

Actual Gain in 29 weeks 1l.
15/2/72 8.6 No. of attendances 44/L6
Comprehension {8chonell)
28/7/71 Under 6
15/2/72 -9
Diagnostic Tests (Schonell) ,
R4 A L. Cases 0. Cap.0

Sounds 0 - Fadled

Experimental Scores. ' Word Gain.
Gp. Prog. Vs Flash Cards GP 8 F/C 5
Constr, Rep. Vs M/Choice (Book) ' All read Pre.test
Prompt Vs Confirmatory ' C P, C. Read Pre.test

Programs Completed. _

WC.R. 22. Spell 46B. Mil. 94, 164, 35, 93 (The Lords Prayer)
M 70, 92, 110, 89, WC.R 7/1, 7/2. WMil. 16A, 17, 18, 20, 31, 3k,
55, 36, 62.




No. 9.

Verdy Vinter ' Only child. R.Hemiplegia

B. 20/5/59 Speech poor. Parents intelligent
Admit. Ross. Jan. 1970 and co-overative.

IQ 66

Reading Age. (Schonell) Expected Gain based on MA 3.6
28/7/71 6.h n il moonm RA 2.9
29/11/71 6.7 hctual Gain in 29 weeks 6
15/2/72 7 No. of attendances 41/46
Comnrehension (Schonell)

28/7/71 TUnder 6 . '

15/2/72 To Score

Diagnostic Tests (Schonell)

R5A L.cases 2. Cap. 4 Failed
Sounds 1
Experimental Scores Word Gains
Gp. Prog. Vs Flash Cards G.P. 2F/C 4

Programs Comvleted.
Mil, 3:51617,8,9:10;11312
N‘[il' 11273,4?57617’7A98




Ho. 10

Lesley Marshall, See T. Marshall, No.7 (Sister)
b. 7/11/60 Occasionally incontinent
Admit Ross. 9/5/66 : 3rd in family.
IQ 4k
Reading Age (8chonell) Expected Gain hased on MA 2.5
28/7/71 6.3 17 1" 1 " ORA 3,1
29/11/71 6.8 Actual Gain after 29 weeks 8
15/2/72 7.1 . No of attendances 39/46
l.
Comprehension (Schonell)

28/7/71  Under 6
15/2/72 Absent

Diagnostic Tests (Schonell) ) .
R5A L., Cases 1 Cap.2

Failed
Sounds 1
Experimental Scores. . Word Gains
Grp. Prog. Vs Flash Cards G.P. 6 T/C 2
M.Choice Vs Constr. Resp. book M/C 5 ¢/R 1l.
Prompt Vs Confirmatory P. 7 C.8 ‘

Propgrams Completed.

Mil. 1,2,3. WC.R. 1,2,3,4,5,6,7/1




No., 11

Myra Snreadborough

b. 25/8/58

Admit. Ross. Jan., 1970
IQ 66

Mother low intelligence, no

formal education. 6 weeks in hosp.

vague history of convulsions.

Withdrawn.

Reading Age. (Schnoell) Expected Gain based on MA 3.6
28/7/71 6.5 " 1 n " RA 2.9
29/11/71 6.8 Actual Gain in 29 weeks 7.0
15/2/72 7.2 No. of attendances 39/46

Comprehension (Schonell)

28/7/71 Under 6

15/2/72 No score

Diagnostic Tests (Schonell)

R5A L.Cases 1 Cap.0 Failed

Sounds O

Exverimental Scores

Grp. Prog. Vs Flash Cards

M, Choice Vs Constr. Resp. book

Prompt Vs Confirmatory

Word Gains
G.P. 4 F/C3
‘M/C 0 C.R. 5
P.6 C.5

Programs Comnleted.
Mil. 5, 8., WC.R. 2,3,4,5




No, 12

Lynn Ward.

b, 28/L/59
Admit, Ross, Jan. '68

IQ 59.

Mother 'attended ESIH school.
Very poor eyesight, had aervous
breakdown. Rejected by father

over-protected by mother.

Reading Ape (Schonell)
28/7/71 7.7
29/11/71 8.6
15/2/72 9.1

Expected Gain based on MA 3.3

1 11 n n RA 5.5

Actual Gain in 29 weeks 14
No. of attendances 45/46

. Comprehension (Schonell,)
31/8/71 6.5
15/2/72 7.

Diagnostic Tests (Schonell)
R5A

L.Cases 1 Cap.l
Sounds 1

Failed

Experimental Scofres

Grp. Prog. Vs Flash Cards

Prompt Vs Confirmatory

Word-'Gains
G.ep. 11 F/c 12
P.5 Conf, 6

Prog;amé Completed.
BCT 1 AS 2, AS 1 M.93,94,91




No., 13,

lMary Smith.
b. 24/11/60

Admit. Ross. 17/9/69
1Q 59

7 in family. 3rd child.
Deaf in 1 eéar.

Pleasant mother.,

Reading Age (Schonell)
28/7/71 6.8
29/11/71 7.3
15/2/72 7.6

Expected Gain based on MA 3.4
" 1" w 1 RA 3.6
Actual Gain in 29 weeks 8

No. of attendances 45/46

Comprehension (Schonell)
11/8/71 Under 6

15/2/72 No score.

Diagnostic Tests (Schonell)
R5A

lL.Casec O Cap. 3

Sounds O 'Falledr

Experimental Scores.

Grp. Prog. Vs Flash Cards
M, Choice Vs. Constr.Resp.

Prompt Vs Confirmatory

G.P. 8 F/C 9
¥/C 0 C/R _4.
- P.8  C.6

Programs Completed.

Mil. &, 7,8,6,5. WC.R. 7/2,7/3, M,12 ,15,17,18, 444,46 , khc bhib 47,48

50a,56.




No. 14,

Helen Clark.

2 brothers, 2 sisters.

b. 7/8/56 %rd child. Father semi-invalid,
Admit.Ross. 15/9/66 off work. NMother illiterate
IQ 64
Reading Age. (Lchonell) Expected Gain Based on MA 2.6
28/?/71 6.9 " 1 1] " RA 2'6
29/11/71 7.k Actual Gain in 29 weecks 8.
15/2/72 7.7 No. of attendances 37/46
1.
Comprehension (Schonell)
31/9/71 Under 6
15/2/72 No score
Diagnostic Tests (Schonell)
R5A L. Cases 0 Cap.0 Failed.
Sounds O
Experimental Scores Word Gain
M.Choice Vs Constr.Resp. book M.C. 7. C.R.7
Prompt Vs Confirmatory

P.6 C.ll.

Programs Comvpleted.
Mil.% WC.R.1l M.94,100A,112A




No. 15

Lorraine Brogsan

Trans. from Scottish S.School,

b. 16/6/60 Parents separated. 6 children
Admit, Ross. July '70 Vas in care. Insecure

IQ 70

Reading Age (Schonell) 'Expected Gain based on MA 3.9
28/7/71 7-8 1 1t 1 1 RA 1+
29/11/71 8 Actual Gain in 29 weeks 8
15/2/72 8.6 No. of attendances 34/46
Comvrehension  (Schonell)

28/11/71 7.k

15/2/72 9

Diagnostic Tests (Schonell)

R Z5A L.Cases 0 Cap. O Tailed

Sounds O

Expertmental Scores

Grp. Prog. Vs Flash Cards
1M.Choice Vs. Constr. Resp.

Prompt Vs. Confirmatory

llord Gains
P.10 r.C. 10
M.C. 5. C.Re5
P.9 C.8

Programs Completed.
M.5B, WC.R. 6. H1.91,93,

- 0ldborough Matching Programs. M.11l2A.

M/Cl'aft 1,2,3.

14.17,33%,35,54, WC.R. 7/3 DD 1,2,k6a,lka,bhc,53,81,82.




No, 16

LElizabeth Slatter

b, 18/11/58

Admit. Ross 28/10/65
1Q 81

Hulf te = fige siblings.

rviaer unmarr:L ea,

Iiving with Jamaican, (not father)
Had meningitis at 9 months, Has

twin brother.

Reading Age (Schonell.)

28/7/71 7.6
'29/11/71 8
15/2/72 8.5

. Expected Gain based on MA L

" 1 1 " RA - 3.3
Actual Gain in 29 weeks 9.

No. of attendances 41/46

Comvnrehension {Schcnell)

28/7/7. 6.6
15/2/72 8.0

Diagnostic Tests (Schonell)
R 5A

L.Cases O Cap.2

Sounds

Failed

Experimental Scores.

Grp. Program Vs. Versus Flash
M.Choice Vs C.R. (boock)

Prompd Vs Confirmatory

P.,l2 F.C.1l2
M/C 1. C.R.O
‘P, 12 C.9

Programs Completed. Mil.?7, WC.,R. 6, M1l2A, M.9L02
M/C. 1,2,3, M31A, M35,40,48, 41,4%3,54,764, BC 1, Dom.Scl DS.2




No., 17

Prompt Vs Confirmatory

B
. Zmid Winter, Fourth of five children.
o/

b. 24/9/59 Father illiterate

Admit Ross. 5/4/67

IQ 60

Reading Age (Schonell) Expected Gain Based on 1A 3.3
28/7/71 7.4 " " "oonRA 2.9
29/11/71 7.6 Actual Gain in 29 weeks 2.0
15/2/72 7.6 No. of attendances U45/46
" Comprehension (Schonell)

28/7/71 Under 6

15/2/72 7

Diagnostic Tests (Schonell)

R5A L.Caces 1 Céps. 3

Sounds 1 Failed

Experimental Scores.

Grp. Prog. Vs Flash Card P.5 F/Ch
HM.Choice Vs Constr. Resp. (book) M.C. 2 C.R. 10

~P.l12 C. 9

Programs €ompleted.

mMi1, 8,10,11,12. E.E.1, V.C.1, M,112A,111A, B.C.1 A.S.h




here is a bike

itis a gun
itis a rope
here is a gun
itis a book
here is a ball
here is a barrow
itis a ball
here is a boat
itis a ball
itis a barrow

here is a knife
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here is a

here is a

here is a
itis a

here is a

here is a

itis a

here is a

T

NEW WORD
here

boy

girl

girl

ruler

gun

boy

rope

book

bike

book



A STUDY INTO 1'HK RELATIVE EFFECTIVENESS OF PROMPTING
A'D @QYPIN\HIG PRAMS BIG/'UENCBS .

Much experimenting has been done in endeavouring to establish the most
effective methods of preparing learning programs* Apart from what is
nov/ considered the classical differences between Skinner’s ’linear*
progra;ming method and Crowder's branching technique, there has been

a great deal of study into the most efficient ways of sequencing the

subject matter of programs and these have produced various methods of

T

trying to ensure that the most effective structures and sequences are

employede

There is still a gteat deal to be learned about this matter,
of wbat Storulow and others call inter-item sequencing “but in the use
of learning programs with slow learners, it it probably more important
to ensure the most effective frame construction, or the best intra-item

sequence.

Little has been done in this field in Britain and even in
America;, where P.L. is used much more widely most intra-item study

has been concerned with the nature of the *prompts’.

Much teaching of slow learners is effected by paired-associate
learning and it is, therefore, of prime importance that fallen this is
employed in P.L. with such students, the most efficient sequencing
within the frames be employed, subject to the nature of the learning
intended. For example, a number of investigations quoted by Storulow
and Lippert (97) found that what he described as a ’prompting*
sequence taught more quickly than a ’'confirmation’ sequence but that
the latter provided better retention. The subjects of his studies
were mentally retarded pupils and were concerned with two methods
of arranging the three factors in a paired-associate learning sequence -
i.e., (a) The cue stimulus, (b; the eliciting stimulus and (c) the

overt response.

In the teaching of reading, the cue stimulus is the
new word to be learned; the eliciting stimulus is the picture, object
or other factor which elicits the new i*/ord. The 'overt’ response is

the speaking, writing down, or act of discriminating the new word.

In their experiment, Storulow and Lippert (97) delineated



the sequences of their different presentations of 'prompting and
confirming' seeg Appendix 11 )  In the research study they used
forty mentally'retarded.children, defined as ElMH. The scores
were recorded: 'learning' (errors and trials to criterion) and

tretention' (recall and recognition.)

) They found that the Prompting S-R sequence produced
significantly different means from the confirmative sequence. The
conclusions drawn from the experiment were finally summarised: "This
study showed that one technique - the Prompting S-R sequence - was
better for learning than another technique ~ the Confirmation S-R
sequence. However, it showed that with high levels of overlearning
retention was better following the sccond technique -~ Confirmation

S=R sequence,

It would seem to be purposeless to present the cue stimulus,
unsupported by any prompt, as Storulow and Lippert do, (97) until
the pupil can associate it with something known, "intil then it is
meaningless. In this I am supported by Gagne and Rohwer (98) who,
- commenting on studies in stimuli presentation, had this to say:-
" The results showed that, in the stimulus position, pictorial

materials produced more efficient learning than word materials.®

In writing frames such as these, we at Milton, like most

writers of such programs, usually cormmenced a sequence with the

cue stimulus and the eliciting stimulus together. Sometimes we

faded one and sometimes the other., Storulow appears to vanish

. or fade neither, Instead he prcsents a discriminatory task by
introducing a new and presumably unknown factor. However, the
important aspect is that in one instance 'prompting' he presents

the associated picture and word before the discriminatory part of the
sequence and in confirmation he reverses this. In the former he helps

the pupil to discriminate the correct response, in the latter he puts

the pupil in a limited trial and error situation. Here we have this

classroom dilemma reduced to its elements.
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As with slow learners the problem of repetition of trials

produces irrational resistance difficult to overcome, in this study

the repetitionis limited to two trials. A basic feature of all the studies

in this thesis, with the exception of the long term study at Milton,

in the introduction, is fhe measuring of the child against itself., 1In
Preparing a study such as this there are {wo possible methods. One is

to match the subjects, a group using prompting programs and another
confirmation programs - here one is faced with variablés arising between
the two groups of subjects. The secoud method is to make all the
available subjects work both types of program, Here the variables may
arise between the subject matter of the two progréms, in this case one set

of words may be easier to learn than the other.

I consider the advantages of the second method outweigh the
first because (a) they measure the child against itself and thus avoid
the quagmire of individual differences and secondly the sample size

ofAthe study is doubled if the subjects are not divided into two

- groups.

The subjects of this stud; wére fourteen girls between the ages of
10 and 15, in the I.Q. range of 44 to 80. All were ascertained
as educationally sub-normal and were attending a day special
school.

The material used was four, twelve framed programs the
objective of which was to teach 48 nouns. Two programc were
arranged with 'prompting ' frame sequences and two with
"confirming;frame sequences. (See App ,11.)

The method employed was for each subject, after pre~testing,
to domplete all four programs. Two trialé at each program wers
permitted if the score was less than 12 at the first one.

~ The results which were not significant can be seen on

(App,10.) |
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I have given one reason why Storulow and Lippeft's method of
examining, not only the differences in sequences but also the effects of.
overlearning, was not followed here. 1t was the difficulties omne
faces with slow learners of inducing them to repeat work done once unless
it is presented in a different form, a process that would invalidate
this study. A second, and possibly equally important reason is
that the purpose of this study as part of the overall research, is
to establish the effectiveness of P.L, with slow learners. The subject
natter taught should of necessity be that.which they will use daily

once they have learned it., In the matter of rcading a word taught must
be one which they need in their daily reading and wriving and, therefore,
once acquired, overlearning will occur as a matter of course. Sterulow
and Lippert were concerned with the basic techniques of ¥.L. in general

I am concerned with P.L., in the narrower relaticn to slow-learners.

As can be seen from the scores in appendix 11 the test producéd
no significant difference though eight of the 13 who coﬁpleted the
test produced higher scores on the prompting sequences and thus tended

to confirm Storulow and Lippert's findings. (97)

One feature concerning the experiment which I

cénnot.forbéarlfo
point out is, that the thirteen children who completed theseAtwo
simple programmed reading exercises, over which they took on
average about a half an hour, added an average of 15.2

>WOrds to their vocabularies and none of them gained less than

11 words,
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THE GROUP PROGRAM,

One way of overcoming the teacher resistance to P.L. is possibly.
the employnment éf group programs. It is I suppose, a compromise between
P.L. and class teaching and might meet the need of some teachers who feel
that they have to do at least a proporfion of class teaching in every
lesson, It might satisfy those who feel that they are not doing their

duty unless they themselves are the lesson medium.

However, the group programs, like any other compromise, lose something
because they are a compromise. The biggest loss is that of self-pacing,
though some advocates say that grecup pacing has advantages. For slow-
learning pupils in classes, the probablity is that individpal learning
differences are generally too wide for them to benefit a great deal
by this group pécing. )

There are various techniques for imparting group programs, but
like all programmed learning, they are basically the same in that they
-are founded on the stimulus~response-confirmation pattern. The presentation
can vary between the blackboard or chart and the most sophisticated audio
or visual aide. The resporse mode and confirmatory methods can likewiee

be simple or complicated.

Doctors Stenhouse and Wonmersley (84)'installed an electrical system.
with 128 student stations linked to a lecturer's console. Each student
had a box with fdur switches and a green and red light. The student
responded to the multi-choice question by pressing one of the concealed
switches and at once knew if his answer was correct or not according to
whether the lighi was green or red. To what extent the lectures were

otherwise programmed was not mentioned,

In the Stocksbridge College of Further Education, Sheffield,
a fairly sophisticated classroom group programming set-up was created.
Like the above system it included a number of Gtudent stations with
switches and lights and a lecturer's console, In addition there was an
ingenious perforated belt mechanism which co-ordinated the taped progranm
with either a cinematograph or strip-film projector. The console not
only showed fhe lecturer or operator the student responses as they made
them but recorded them as well. When the lecturer wished to use film
which was not designed as part of a program he could insert multi-choice

questions by means of an overhead prdjector. This, howeber, usually



needed an assistant to operate the overhead projector.

The whole thing was cumbersome and subject to frequent
breakdown due to the classroom having to be used for other purposes
and the consequent damage to the electrical wiring. The labour of
preparing a program w@nd setting it up was such that the system was
seldom used except to demonstrate its ingenuity to‘visitors. However,
there are simple ways to employ common audioe visual aids such as the

cine-projector, tape recorder and strip and siide projectors.

Kersh (8.4) describes some direct application of a group-
paced classroom instruction. He says: "The result ﬁay be very similar
in appearance to classroom procedures which are presently employed by
teathers, but the resemblance may end there, There will be no g;eater
similarity between conventional classroom techniques than there exists
between conventional self-study materials and programmed self«instructional

materials,"

The ultimate in automated classrooms is probably "Class.!
This system is capable of imparting both individual programmed lessons
or group-paced lessons. Kersh says: "Briefly, Class is an automated
classroom using a Philco S-2000 computer as a central control mechanism.
Class permits instruction through a variety of different umedia,
including motion pictures and television. Xach student receives an
individualised sequence of instructional méterials through a manually
operated film viewer containing 2000 frames oI instructiocnal material.
A response device linked to the computer, tells the student which frame
to turn to, enables the student to respond to questions aund presents
"knowledge of results. The computer keeps track of all students and

.makes the records available to the teacher."

Kersh also describes some commercially available
( in America,) automated classrooms similar in construction, if more

refined, to that which was erected at Stocksbridge.

The following experiment was carried out with a
- group of teachers studying P.L. at the Educational Development Summer ‘
. School in London, 1970. The subjects were eight teachers with widely



different backgrounds. The program was. titled "Five Oak Trees

Defined by Leaf and Fruit." It consisted of 15 multichoice franes.
Each frame consisted of a tape recording supported by a picture
projected by a slide-projector and followed by a taped response demand.
( See App. 13) The student responded by turning a cube toward the
lecturer on which a bold letter A,B,C or D, was printed. With

this linmited subject and these very favourable conditions the

technique was very effective.

. A form of combined classroom lesson and progran which
ensured an attentive class was used in the Miiton School to supplement
nature studies, Short 12 - 20 frame linear prcgrams were created
and duplicated. The teacher first gave a very short lesson which
confirmed as closely as possible to the program and in the course
of whigh illustrations similar to those used in the program were used,
The teacher then presented the children with the programs to work at
individually. This is undoubtedly a simple and effective teaching

technique which has many possibilities, (see App. i3 )

The following study was aimed to compare a common
teaching technique - the use of flash cards to teach word recognition -
and a group prqyam presented in a similar manner. The Null hypothesis
being that there would be no significant difference (5% or below)

in the two results.

Two groups, each of twelve wbrds were selected
from the 'Language Master List of Common Werds'(79). Twenty-four
of the most difficult and those mnost unlikcly to be already known
to the subjects were chosen. 'A' group (presented on flash cards)
perhaps, 'perfect, person, perfume
~ programme, protect, propellor, protest,
discover, disturb, disappear, disgust.

'B' group (presented in the form of a grdupqprogram)'
because, before, begin, behind,
bremember,v return, refuse, reply,

impatient, dimpossible, dimprove, important.

qur trials were given with each word group,

eight trials in all. The first three were given during two successive



weeks but the foufth after a lapse of twenty-eight days during which tine

thé school was closed. The subjects were then tested individuvally.

The pre~trial scores were for practibal purposes negative in both groups.
The subjects were fourteen children who were all present at the

first- trial - details of their age, IQ, RA and post-test scores are

shown in App. 1p

The flash-card trials followed the pattern as follows:-
(1) The card was shown to the group who were invited to read or guess
the word.
(2) They were told the word.
(3) The word was explained énd put in a corntext, verbally
(4) The children were again asked to read it aloud.
No.(3) was sometimes extended by a short verbal dramatisation of the
word by the tecacher; i.e. with words such as 'disgust! or 'protest!
or made personal to the children with words like 'perfume,!

A trial wéuld last about fifteen minutes.

The Group Program trials took approximately the
sanme time and the process was as follows:=
The children, sitting in a semi-circle, were each provided with an
adaption of the 'Cosford Cube' (80). This is a small cube of wood,
each side pazinted a different colour. The student holds it in his
cupped hands concealing the side he exposes to the teacher.ﬁulti—chdigé qUQSﬁion
are keyed to the colours. Our cubes were not coloured but numbered,

on four sides only, 1, 2, 3, 4 (see app. 13

The program had each frame printed on a separate
sheet in a script similar to that of the flash cards; it was presented
one frame at a time. The cue stimulus was a sentence with a blank
space into which the children had to visuélly'place one of the four
‘»wprds which were placed immediately underneath and itemised 1 2 3 or Lk, The
teacher theﬁ recited the text pointedly omitting the required response
word, Without calling out the subjects had to turn the correct side of
their cube toward the teacher. The teacher was at once able to see what
item each pupil had chosen. If there were more than two or three errors,
the teacher would say something like "Look more closely,'" then he would
confirm the correct response and make the pupils repeat it before

turning to the next frame.

The text into which thé new word had to be fitted



was such that it could easily be read by all the subjects and so
constructed, within these limitations, that only the corfect word

' made sense. As only the words in the 8roup were used as choice
alternatives, each frame reduced the number of possiblé answers though

I doubt if any children consciously exploited this.

The study, as I expected, did not produce a result
significant enough to upsct the null hypothesis, though the programming
procedure seemed to be somewhat nmore effective than the flash cards.
The ‘comparative mean gains being 8.1 words for the program group of

words and €.7 for the flash card presented group.

An interesting feature of this study was that it is possible
in teaching periods totalling two hours in all, to add to the
reading knowledge of these slow learning children, ar average of
14 new and difficult words, The study was designed to compare the
effectiveness of two teaching techniques, one called programmed
learning because it was based on behavioural theories and a commonly used

technique of the flash card.

Considering the matter in retrospect, it could be said
that both tests were based on behavioural theories and the study
might te consideresd a comparison of response modes. Using the
terminology of Storulow (85) the programmed test employed a
'prompting sequence and the method: of presenting the flash cards,

~a 'confirmation sequence.

The study to follow this will consider response modes

- more closelj;



Apvendix 12,
GROUP PROGRAN STUDY '

Wilcoxon Test

Scores
No Age I.0., R.A, P ¥.C. . Diff DFff Tally Rgnk +Rank ~Rank
111 Ly 6,3 7 2 45
2 . 12,6 59 7.7 17 12 -1
3 12,6 66 6.k 2 L -2
L 12,3 L9 6,4 1 L -3
5 1.2 5% 5.8 2 0 L ?% 5 >
6 12.5 62 7.5 12 12 o 2 6 12 >
7 11,11 6% 7.5 10 9 PERE A o 9 18 E
1
8 1.2 8 7.8 11 8 +3 >+ 11 0
9 10.11 59 6,8 8 9 -1,
10 13.1 66 6.5 L3 +1
11 1.4 70 7.8 10 10 0
12 12.0 60 7.k 6 & £2
13 12.11 81 7.6 12 12 o
Wb 14,9 72 7.5 8 5 +3

Smaller Rank Total (-) 19
®lirminating 6,10 znd 13

H =11,

irom the 'R' Table for
Wilcoxon's Signéd Renk
Test (69)

Vihen N = 11 and R = 19

P is less than 10%

Therefore the Differcnce

is not significant,



APPENDIX 1;.

R .

ft urill y ou
improve * impossible
.. Impatiept4 important

frame from the Group Word Recognition Program,

The adaptation of the Cosford cube.

PICTURE 6. Turkey Oak.

The Turkey Oak, so called be-
cause it was introduced into
Britain from Turkey about thee
year 1600, has a long, narrow,
leaf with pointed 1lobes.
The lobes are more clearly
stepped than those of the
Common Oak.

You can cay that this
foreign oak differs from the
Common Oak in its leaf .......

(a) colour (b) stalk

(c) shape) (d) thickness

The above text 1is recited by
the tape recorder at the same
time as the illustration is
projected on the screen.

After a pause the correct
response is announced.



BACKWARD MINING ENTRANTS.

RATE of 1BARUING.

This study is based on remedial teaching in reading given to youths
accepted by the National Coal Board as trainees. The classes were
held in the Mexborough College of Further Edueation, Mexborough, Yorks.

The pupils were mainly school leavers of fifteen years of age, but
a few were older. The total intake each term was approximately 30.
Those in neced of remedial teaching were seleccted by means of the
Schonell Graded Vocabulary Test, (66) applied by a member of the
permanent staff. ILater, when I took over the selection myself, I
ailsc applied the Schonell Silent Reading Test. (66)

Any pupil with a reading age below 11 ( i.e. 4 yrpars backﬁard)

was selected for the group. The numbers varied between 6 and 10.
Many of these ypuths, despite their backwardness in this basic subject,
would not have been considered ih need of special education in the
schools they had just left, although C. Burt (67) emphasises that
" g child two years retarded in relation to its mental age is
backward." ‘
For the purnose of this study, I have selected all those whose
reading scores were 10 or lower on the Schonrll Tests and who were,
so far as reading is concerned, at least five years backward in
relation to their chronological age. However; to fall within the
limits of this study they must be generally dull, that is to have
an I.Q. not higher than 80. All these pupils were submitted to the
Group Intelligence Test AHA by A.W. Heim (68). As will be seen by
their recorded scores see(App. 44) , all those included here fall in
bottom of Grade C or below and can be said to be 'dull,' Lastly, only
those under the age of 16 at the time of selection are included.

All these pupils received ten hours remedial teaching in the
course of one ferm, uéually of ten weeks. Two-thirds of this teaching
was devoted to programmed learning and examples of, this are shown in
App. 15. There are two factors that must be considered - firstly,
these pupils are just those who the teachers in secondary schools
find the most difficult to control and hence teach and those whose
‘records I quotée here are the least teachable of this group. Secondly,
I knew that if I adopted any of the uéual remedial teaching techniques
or indeed any methods which suggested that they were inferior to their

workmates, I should make little headway and fail completely with some.
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With few exceptions their backwardness in reading ability as oppbsed
to their innate dullness was due to the fact that they had done far too
little reading, either for pleasure or educationally. I decided, therefor
that I must make them read and read purposefully, I had to 1ift then,
if possible, out of what has been described as the 8 - 10 reading plateau.

From the beginning I choce to use P.L. as a remedial measure;
presented in various ways, but in the main through book programs.

At different times I have used the Oldborough Teaching Machine and the
Pressey type of punchboard ( see app. 6,) More recently I have uséd the
Stillitron Teaching Machine with commercial multi-choice programs. ( see
app. 15 ) '

From the beginning I realised that I should have to write special
programs. Programs, the content of which would interest them and which
would have a vocabulary *that would just stretch, but not over-stretch
their reading ability. The content of my first program was based on a
simple pamphlet cupposed to be issued to each mining entrant but which,
from the nature of its presentation, I was certain that even if they
had received a copy they would have been unlikely to have recad it. The
pamphlet gave a brief history of the mining area in which they were to
be employed and described its organisation. This program was worked
through concientiously by at least two groups and I followed it with a
short linear program on a mining ‘tool, the 'Single Acting Lifting Jack.'
(see apv. 15 ,)

The problem in writing these programs and others which followed,
was first finding words to replace the technical language in which the
“original matter was written and then, having used in tthe early franes
a word they could read, later changing it back into the technical
expression. However, linear programming is an excellent medium for
effecting such changes in verbal concepts. TFor example, in a progranm
on the motor-cycle one can talk about squeezing the petrol mixture
in the cylinder head iun the early frames and then later alter it to
'compressing' by assocliative changes.,

A1l these programs were short ( 20 -~ 30 fraﬁes) and were intended
to be completed in 30 -~ 45 minutes, but I fouand that with these slow
learners, as I had earlier found with ESN children at Hiltoﬁ (1)
that the best resulis were obtained if the pupil wrote thé full textbof
each frame’adding.the constructive response demand, or multichoice

selection, One has to lead these pupils into learning situations,

they will not seek them themselves.



To get the maximum learning effort out of these pupils in ten hours
of study necessitated considerable variation of pace and content in the
ten sessions. They consisted of five half-hour sessions and five one
and a half hour, ten in all. The half-hour sessions I confined to straigh
programmed learning. I employed the Stillitron machine in these sessions
with various commercial programs. The longer session is foo long for
continued programming so I usually divided it into'three parts: forty-fiv
minutes alloted to working at linear programs on such subjects as motor-
cycle and car mechanism, motor-cycle maintenance, car driving, road signs
and traffic acts etc., (see app. 1% ) This was fnllowed with a taped
recording of a novel such as "Treasure Island," (abridzed and simplified,)

the pupils following the text and having to respond to spelling questions
in writing - a kind of group-paced program. The final half»hour was
bdevoted to play reading in which I ensured by choice of play and direction

of the reading, that each pupil read a suitable pari. This was the only

unprecgrammed work.
In selecting the subjects for this study I have chosen from the 150 or

so who have heen subjected to this programmed remedial system over the
period from January 1967 - December 1970, only those whose AH4 test (68)
clearly indicated that they fell within my terms of reference; i.e. their
scores fell at the bottom of the middle 40% or lower, indicating that
their I.Qs were below 80. The chronological ages were all between 15 and
16. There were a further 20 who might well have been included on the
grounds that being at least five years backward in reading ability
they were probably in the I.Q. range of my study but in these cases no
intelligence scores were available and for this reason they were omitted.
The Null hypothesis for this study is that the rate of increase
in reading ability during the period they received programmed instruction
will not exceed the expected rate of increase derived from their average
rate of increase prior to the application of programmed instruction.

The Wilcoxon Signed Ranks Test (1945) is here applied to the
resulting figures. This test is used because, to quote Russell Langley:
" The test depends on the fact that there is no significant cdifferences
between two sets of period measurements, any chance differences which
are present ought to consist of about equal numbers of plus and minus
differences. But this takes into account not only the direction of the
differences but also the size of differences between matched pairs
and this feature increases the sensitivity of the test to a point where
it compares veDy favourably indeed with the more complicated 't!' test."
The test is applied to two aspects of the study; gain as

measured on the Schonell Graded Vocabuiary Test and on the Schonell
. - 6 1 '



The smaller Rank total 'R' in both the Graded Word Reading
and the comprehension test is (~) 3: therefore we find from the 'R'
table (69) that when N = 18, a value of R = 3 the probability of these
results occuring by chance is less than 2 in 1000 or P is less than 0.2%

and therefore a 'null' hypothesis is not sustained.

It could be said that a similar result might have been achieved
through the medium of normal remedial teaching, and it must be
accepted that this is possible but, whereas remedial teaching

' requires a speclal class arrangement and considerable teacher time
per‘pupil, P.L. can be applied to individuals in a normal class

situation or to whole classes without special class arrangements.

The significant feature of this studybis that in a
few‘hours of study spread sparsely over ten weeks, ybuths who had
no "apparent" desire to improve their reading and, indeed, often
appeared to resist any learning, could make such rapid improvement.
It confirms the more refined research of Storulow(49) and others
that with a proper approach to teaching method the gep of
attainment between slow learners and high grade students can be

significantly narrowed.
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point,
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A SPELLING EXAPERIMENT.

(lulti-choice moterial Vs a common teaching technigue,)

The following experiment was an attempt to find out if simple multi-
choice teaching programs were more effective than a normal teaching techniq
that of telling a pupil to study a word list with a view fo improving his

spelling of tke words,

,The multi-choice programs used were of a type thé&t a teacher could
easily prepare and which were iu use daily, both in book form and macline

fﬂwg,ﬁ}esented, at Milton school. The students employed as subjects in the

experiment were, as port of their remedial studies, using an abridged and
simplified version of R.L. Stevenson's "Treasure Island." The wordsused

in the test were taken from the book..

Procedure: The subjects were three groups each of five dull and backward
mining entrants, i.e. they all returned scores in the iower end of the
third quartile or %he fourth gquartile of the AEHL Intelligence Test (68)
and all nroduced reading scores on the Schonell Graded Vocabulary Test
and the Silent B Test (£6) at least five years below their chréﬁological

. age.

The nmaterial emplcyed was two lists, each of thirty~three
words, seleeted from an abridged and simplified version of iTreasure
Island." They are referred to as 'A' and 'B' lists., Each group Was

given a spelling test and the scores recorded under A and B.

The teaching material was prepared as follows:-
The two sets of words on cards 5" X 8%, and the two sets of
programs, four line choice with a puzzie stimulus (see app. 17)

“and confirmation on the reverse of the page.

The subjects were divided into 'A' group, nine subjects
and 'B' group 8 subjects. However, as only 12 completed all the trials
and were present at the final test,only these are considered, There were
8 from the 'A' group and 4 from ihe 'B' group. This number is further
reduced by bne from the 'A' group whose scores both pre and post-test
were equal and thexfore cancellel each other out.for the purposes of the

wilcoxon Signed Ranks Test.

The subjects completed six trisls,(each lasting 15 minutes) during

three'sessions each of 30 minutcs. At each session the 'A' group spent

- - —-—— - e e - - — T T ek d



15 minutes working with the 'A' Multi-choice word series and 15 minutes
with the 'B' list on cards. The 'B' group using the 'B' Multichoice word

series and the 'A!' list on cards.

‘When using the Multi-~choice series they wrote the selected word
and checked its correctness. When using a card list they either copied
the words, at the first trial, copied or put the word into phrases or
sentences in the second trial, and in the third trial, after looking at the
words, turned the card over and attempted to write them. In all trials
they were permitted to just copy out the word list on the cards if they
so preferred. In other words, when studying the card lists they employed
the sort of methods that one might expect a student to ﬁse, working on

his own, in the course of such study.

Discussion. As can be seen the test was inconclusive. Although the total
words gained in the confirmed series were nearly double those in the
unconfirmed series, nevertheless when statistically examined(p’is greater

than 10% and, therefore, the null hypothesis cannot be rejected.

This inconclusive result can have arisen from a variety
of causes, probably the sampe was too small, especially as it was
reduced by three due to absence and a fourth was eliminated because of
equal scores, Further, the number of trials may have been insufficient,
but this in turn was due to some extent to the nature of the material.
The mulii-choice material had sufficient inbuilt motivation for the
subjects to have repeated the trials several times more, but their
- application to the cards was falling off visibly at the third trial.

The built-in motivation is a very marked factor and is found in |
‘most programs designed for, and used with slow learners., for the sake
of“the experiment it might have been worth while to continue until the
subjects achieved much higher scores, but this would have nullified the
equal time factor between the programs and the cards. Furthermore,
in a practical teaching situation the student must be constantly considered
and further time allotted to the stﬁdy of the cards would not only have

been ineffective but, so far as the students were concerned, wasted.

This is only one of the problems of experimenting in the classroom

and I hope fo discuss at some length later,



SPELLING EXPERIMBNT. .

" Pre-Test Post dest - { Gains Galns Combined . Difference
. Scores. Scores 1 M/c  Cards  Gains = - o
A 1ist "B iist A 1ist! B list; A ‘B A B, M/c] Cards
a1 f 10 10 1 o1 . ‘;
B 2 2 L 6 9 5| 4 5 b ‘ o1
A3 L 8 11 . 6 7 -2 7 -2% l 9
Al k4 0 1 1 o 1 0 1 0 1
B| 5 0 0 3 Iy 30 S R =
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: .

-1 rarmrp 1 to 53 9 6

5 P | 6 6

6 - 7 8=7% : 15

8 + . 9 9

9 o | 10 10
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~ Smaller rank total = 21
N =11 and R = 21 ,
From the R. Table 'P is greater than 10%
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Resvonse liodes. (Study with retarded Mining Entrants)

I have already discussed at some length the problem of

. overt vs covert responding, or more accurately stated covert and
overt vs covert responding., There is, however, another aspect
of the matter which hés concerned nme in my work of endeavouring
to raise the literacy of retarded mining entrants. Over a
number of years I have employed programmed material to remedy

a common cause of this retardation in vractically all of these
students; the fact that in the course of their secondary
education they have just not done sufficient reading, they have
~not been led, encouraged, or just made to do enough regular
reading to become literate even when their basic reading skill
was little below average. The inbuil% motivation of suitable
programs, I have found, is particularly effectivé in leading then
into attentive states of reading for substantial periods.

A particular program which Iintroduced first in'1969
was a short 3lframe linear type prog#ém with a 10 question |
criterion test on the Otto-cycle, exemplified in a single cylinder
motor-cycle engine ( see app.A75 ) Because nmy: primary
purpose was to raise their basic standards of literacy rather
than teach them the fundaméntals of the Ctto-cycle, I insisted
that each frame was written in full.

in considering whether this extended overt response
was more effective than a relatively cursory respouse of just
filling in the blanks, in the Skinner fashion, T realised’thgt
“my past records would vrovide a base to examine this feature,
though only insofar as the criterion objective was concermned.
Therefore, when setting my most recent group of

15 students to work on the program, I instructed them to respond
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by only completing the blanks in the program.

The ﬁull hypothesis of this test was that I shquld find
no significant difference in the criterion scores made by those
completing the frames in full and those who only completed the
blanks.,

The method.

A1l students on completing the program were subjected
to the criterion test. Each student had unlimited time to
complete the test and program. The six hours available were
"more than sufficient to enable the slowest to complete the
program. The parent group who wrote the text in full, ﬁsually
took from two to four hours, the sample group seldom took rore
than two hours and sometimes as little as one hour,

The subjects were:- o
the parent group, 26 retarded mining entrant who attended my
remedial class duriﬁg the period fZpril 1969 to Sept. 1970
and who‘completed the program and tests,
The sample group were 1k retarded miniﬁg entranks who attended
my remedial classes between October 1971 and February 1972
and who completed the program and tests.
The material: an unpublished 31 frame linear book program

titled ''The Four-stroke Motor-cycle Engine."



Results,

———

The mean scorc of the parent group was 6.3 with a standard
deviation of 11.25.

m

The mean scorc of the sample group was 5,5 with a standard
deviation of 15.33.

On the face of it the method of writing the text in full
seems somewhat more effective than that of filling in the blanks.
However, submitting the results io the 't' test, where N =14

ST 1 B . v . v e . o
and ¥ = 19, 'p' is 10% and the result is not significant,thereiore

null hypothesis is not disvroved.

Discussione.
Though the slight advantage geined by writing the text
of the constructive responses in full, is not significant; nevertheless,
this repeated exercise by the students,'of writing the responses,
.must prove a valuable experience to them when they are called upon
to create and write their own responses to questions in the
ﬁritten examinations, to which they have to submit themsclves

éuring their short course of studies,
T I have frequently noticed, as have other teachers
gt Mexborough College of Further Lducation, that students who

are accustened to using programs,subsequently show marked improvement
in their abilitiy to write readable and reasonably grammatical

answers to papers on technical subjects.
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CONCLUDING DISSERTATION

On the application of the findings of behaviourél
science research to educational practice;Skinner
in 1954 said, "From this exciting prospect of an advancing science
of 1earning, it is a great shock to turn to that branch of
technology which is most concerned with the learning process -
education."” He went on to consider thc inefficiency of teaching
elementary mathematics in schools. His words are as pertinent
today as they were nearly two decades ago.

Here I have been concerned only with a limited section of
education,-the teaching of reading to slow-learning ckildren but
here, as in the teaching of mathematics to all children in all
schools, the inefficiency is clearly demonstrated and it is my
opfnion that automated teaching can go a significant way towards
remedying this inefficiency.

Among the wide range of objectives which are put
forward from time to time as the intended outcome of our educational
system, the ability to read and write ones own language is
fundamental, indeed it is the foundation of most of the others and,
if our system fails an educable child in this, forvthat child the
whole system falls to the ground., That it does fail for the
purposes of further education for something 1ike‘one child in
ten, there is no doubt.

The task of the school in thevteaching of reading
is the imparting of verbal responses. To achieve a minimum
standard of literacy a child must acquire a vast number of these

responses. They begin with relatively simple responses to objects
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but léter to pictures and then to printed and written words. By
~ the time that the average child begins formal school he is already
responding with varying degrees of accuracy to a considerable volume
of educational stimuli. At this point the teacher takes over and
using various 'contingencies of re-inforcement' starts the child's
climb to literacy. If the child is to reach a satisfactory standard
it must learn dail% a considerable nunmber of these increasingly
intricate responses. According to Skinner (.84) for a child to
achieve a modest mathematical standard in the first four years
cf school, the teacher must arrange at least 25,000 contingencies of
re-inforcement. To reach a reading age of nine years I would
estimate that an even greater number of such contingencies must be
provided. Dixide this by the number of hours the child is expectecd
to spend on the subject énd multiply it by the number of chiidren
in the class and the resulting task of preparing the contingcncies
is an impossible one for the teacher. In consequence of this
most teaching is done collectively and most learning is done with
little individual help from the teacher)although individgal help
"is essential. |

I have described some of the many basic teaching methods

and also some remedial techniques but of themselves they do not

A R -

solve the problem of the failure to learn to read by children in the

v

infant school or remedy it later, - These metho@s can only be
fﬁlly successful if they are appliéd daily, for substantial periods
of time on something approaching a one teachér to one child basis,
Until a drastic change is made, the bright children will continﬁe to
learn with ease, those in the middle quantiles will learn with

considerable effort and the dull ones will go on failing, It is clear



that we shall not substantially redufe these Ffailures until

something near to an individual teaching system is provided and

s »ehi 1gueSe
this I feel can only be done by employing automated teaching #echnlq

All parents use direct re-inforcement to establish required
behaviour in their children, reinforcements such as money and sweets.
Teachers occcasionally use such reinforceﬁents with young childreﬁ but
mainly rely on secondary reinforcers available within the educational
system - bnt these reinforcer:s are used haphazardly to such an extent
that they are, for the majority, too few aﬁd too widely separated in
time to bec effcctive.

| Dircct re-inforcement to teach the skills of reading were
experimentally studied by Staats and Bufterfield (107) "yith a
"1lb-year old Mexican American delinquent boy who had a long history of
~school failure and misbehaviour. He had a 2.0 grade readiﬁg achievement
level. He was given 40 hours of reading training which extended over
a four and a half month perind. Science Rescarch Association reading
materials were adapted for use with a token re-inforcement system.,
The boy exchanged tokens for such things as 'beafle shoes' and ice-~cream.
The total amount he received was 20 dollars 31 for which he made 64,307
I'esPONsSeS.eesesessne learned and retained 230 words, his reading
achievement was raised to the 4.3 grade level.  His school misbehaviour
was eliminated."

The Devereux Schools (108) in the suburbs oflphiladelphia

~used a similar re-inforcing technique but on a much larger scale:
" a double reward system has been worked out.‘ If the student does well
in the classroom, he is given a monetary allowance, which is controlled
by'the teachers ratings. In addition the home staff give citizenship
grades based on the students behaviour during mealSececcscscscsscee
If a student gets an';A' in this area for a week he israllowed to go off
the campus to a small fown within walking distance. Alternatively if he

fails he can lose either or both of his privileges M



Smith (108) claims that " an involved re-inforcement schedule is in
- operation resembling the features of Ferster and Skinners ﬁerm
'conéur%ent schedules.' This claim seems to me like that of teachers
who, when first introduced to 'proérammed instruction' say, 'We have
been employing these methods for years."
While the bevereux Schoolé do make considerable use
of teaching machines and programmed material, to claim that the
re-inforcement techniques described above are controlled reinforcement
schedules as advocated by Skinner, is ridiculous. They merely strengthen
the normal reinforcements available to teachers and only by some token
system directly related to specific learning responses could the
method be described as a 'reinforcement schedule.'!
This practice at the Devereux Schools highlights the
‘negative and avoidance aspects of reinforcing. In the Milton school
vie tried to stress the rewarding) pleasant aspects of reinforcement and
to play down the avoidance which is a necessary part of ény schedule,
Sc far as we were able, we physically segregateq the programmed instruction
from the remainder of the school activities. It took plaée at fixed
unalterable times, in one specific school area ( a wing of the school hall)
and it was strictly limited‘in time. All the programs were prepared
in the school and in such a way that failure was minimised. We aimed
- to create a time and place of quiet, continually rewarded study with
;no aversive aspects or need for avoidance behaviour. We succeeded to
a large extent, I believe, because of the inbuilt motivation of the
brograme, Providing the rules which I outlined in the introduction were
obeyed, and this was generally so over abput five years iﬁ which the

scheme was in nperation, our aim was achieved to a quite remarkable extent.
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This study covers a period of ten years of teaching,
experimenting and researching. It reaches back ﬁearly thirty years
to my first tentative experience of testing and teaching LSN children.

its culmination leads me to assert that automated self=-
instruction, more commonly called programmed instfuction, is the
best technique yet devised to teach these children to read.

I have, at considerable length and in some &etail,
explained the 'how' of this effective meth;d, extracting much
evidence from reported research and my owu extendéd experiments,
if I have omitted much of the ‘why' it is because much further research
is needed, particularly in the field of program variables.

In the classroom where programmed learnring is put into
practice, the slow learning child is released from the confinement
of the usual class lesson. This has two éignificant features,
firstly the teacher is in a position to give attention to the
individual problem of any one child without holding up the learning
processes of the remainder of the class. He is enabled to make
those intellectual and émotional contacts with his pupils, contacts
discussed at great length by leéturers and in educational seminars
but which, because of the constrieting nature of class-lessons,
are seldom effectively made. Secondly, it is possible Jlor all the
pupils in the class, without exception, to maintain steady learning
prégress at their own speeds, irrespective of the others or phe
teacher. This learning process is maintained because the techniqué
ensures success, and repeatedly indicates this‘to the pupil who,
usually where P.L. is not used, is only aware of:&iluré. The
technique enables the teacher to doubly re-inforce this achievement

by adding his praise to individuals., Instead of standing before
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the.class, striving to'hold the attention of them all by eloquence,
demonstration or use of audio-visual teaching aids applied collectively,
the teacher can relax and nmove from pupil to pupil while the most
intensive form of study goes on effectively around him. The interaction
between the program, book or machine presented, and the pupil keeps

the latter actively engaged.

Automated self teaching is not .a form of rote learning,
though it does employ repetition.. McV. Hunt (29) eﬁidencing KYaufman
and Peterson asserts that fetarded children (I.q. 50 = 75) require
more blocks of problems to reach a criterion gf perfection in
,learning sets than do normal children. .In a well prepared progranm
concepts can be presented‘with the necessary frequency without
provoking boredom., Indeed, the intelligent programmer of material
for slow leainers can prepare repetitive drills in such a manner as
to evoke enthusiastic application by the employment of re;inforcing
contingencies., |

The ‘scope of possibilities for the use of P.L. in
remedial teaching is unlimited. It maximises every pupils' exposure
to the reﬁedial subject matter without physically and psychologically
exhausting the teacher. The teacher, instead of becoming tired and
tense is able to be encouraging and optimistic., The pupils' reaction
to this is‘raised confidence and his more amenable re~stion toward
schooi and learning generally.,
| A great deal of public educationai discussion is
cvrrently being given to school discipline. A good program creates
 a discipline of its own - it leads to &isciplined study.' This can
~ prove a pleasant and enjoyable experience for slow learning children
who are prone to resist study as a painful experience. They often

express this resistance by unacceptable behaviour. P.L. of a
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© suitable nature, correctly applied, does reverse the chain of behaviour,
it establishes discipline in the class-room which is réflected in
general behaviour,

The project approach to the education of the below average
and the slow learner, so often advocated to-day, is an unorganised process
of learning, it\presents too many problems at once for a group of these
cirildren to resolve; social problems of who shall lead, management
problems of what comes first, administrative problems of who does what,
and with what anrd so on. I have often been critical of teachers who
denand creative work without ensuring that the pupils have the necessary
materials with which to create, but I think theAusual approach to project
work with sl§w learners is even more deservinngf criticism. However,
sultable programs can provide guides to the organisational procedures
s0 necessary in project work. The step by step method of the linear
program can prepare the pupil to resolve the project problems at a
later stage.

An excellent quality inherent in a program, suitable for
a particular pupil, is its ability to re-activate that pupil daily ianto
an attentive learning modé. This is to a considerable extent dependent
upon the correct employment of the program by strictly limiting the
length of time the pupil is allowed to work at it. For the type of
verbal study which the learning of reading entails, L suggest thirty-
‘five minutes aé a maximum. This ensure two things; the pupil leaves
the study whilst stiil enjoying it and thus retains a pleasant recollection,
.and he leaves off before the build-up of resistance to learning
reverses the effects of the study. |

What afe the argunents against programmed learningc
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L do not propose to deal with naive criticisims such
as that it will replacé teachers, but Horberd (126) in an essay on
programmed teaching itemises six disadvantages most of which have little
bearing on its employment in teaching slow learners the elementary
aspects of reading. However, the sixth disadvantage he puts‘forwara
is that the metaphysical presence of the teacher is lost. "I presume
by metaphysical vresence nhe means all that transpires in the interaction
between pupil and teacher, if so then surely the individual relationships
that the teachear can develop with pupils during self-instruction periods
will be stronger and more lasting than the remote contacts he may or
may not make during class-teaching sessions?

I have said that my position with regard to programming
method is eclectic, but on the matter of creating programs I would
support Deterline (129) who said:
programming is largely a ‘trial and error' process (thoﬁgh it sounds
much more impressive to call it an 'empiriéal' prpcéss) and even the
most technological programming process requires so much programmer
judgement, intuitive design, creative writing ability and flexibility,

( all of which can be’deécribed in behavioural terms ) that one whould
wince whenever programming is described as having already established
scientific procedures.!

The employment of the matrix and flow chart do
lend a superficial scientific asfect to program creating but when
one gets down to the hard grind of writing the'ﬁost simple programs,
such techniques do no more than provide frames and props to support
judgemént, design and creative ability,

The sclentific foundation, such as it is, must



A A

be.provided by the research activities of educational psychologists
in their laboratories. The.teacher, experimenting in the classroomn,
must be aware of these theories and empioy them as best he may in
the medium of his own teaching techniques. He need not fear,
however, that he will have to discard the pedagogical theories

and expertise he has acquired. Consider Herbart's theory of
apperception as outlined by Bigge:(iZE)

Mright thinking will produce right actioﬁ; volition or willing has
its roots in thought. Lf a teacher builds up fh; right sequence of
ideas, the right conduct follows,"

How better can a teacher ensure the‘right sequence
of ideas than through a prdgram, it will not be subject to the
hazards of the classroom as class presentation would be.

Or consider the five step; of Herbartian learning:
preparation; presentation; comparison; association and abstraction;
generalisation; and application., These could provide as efficient
a frame or prop for program writing as the matrix and flow chart,
or better still in conjunction with them.

Kenneth Richmond (61) in an attitude of 'faint

praise! says:
"When all.is said and done the way a pupil feels is a vital factor
in the learﬁing procesé. If he senses he is being fobﬁed off with
a second best instruméﬁt, a makeshift ( and let us face it,.thé
best of programmed texts is a poor substitute for the personal influence
of a teacher ) his response is certain to be half—hea:ted."

| . Such a statement shows, to my mind, a failure to
grasp just what a program is. i1t is not a substitute for a teacher

'anymore>than a textbook is such a substitute. One does not suggest
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that telling a pupil to read certain pages of a book is giving

him a second-best instrument or fobbing him off with a makeshift.

The program, at its best, (one prevared by fhe teacher
himself) is the most individual form of teaching over an extended
period,Aany pupil is likely to get. The commercial program,
while not conveying that personal inferaction that the teacher's
program can provide, nevertheless still gives individual tuition
and a better possibility of personal aﬁtention from the teacher
than any class lesson can offer.’

This study has three aspects: firstly, to demonstrate
that for slow learnefs P.L. is an effective way to teach them
to read, particularly the beginnings of reading. This I feel
fhat L have done through the results of my own research and by
presenting considerable supporting evidence from other sources.
Secondly, to define the programs, programming
technijques and material I have employed to effect my resulis.
Thirdly, to make some effort to ascertain the most effective
forms of program, both in general Sense; such as whether they.
should be linear or intrinsicj; their presentation, shoﬁld it be
book or machine; and, in the particular whether they shouid
employ multi~choice or constructed responses and the intra-franme
- construction generally.
This is a considerable subject and litfle

resecrch has been done concerning it. It is, however, only
secondary or incidental to the main purpose of this study and
I have only dealt with it tentatively. This, together with
experience gained in the general study has led to some indications
regarding the beét fornm of programming for.teaching reading to

slow learners,
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un the ﬁature of the program, these are that they should be

. -short in length i.e. (completion of a set should not exceed thirtﬁ-
five minutes in time). The frames thenselves should be.compaét and
short, and the responsé demand probably rmulti-choice. 1n the
early stages every frame should be individually illustrated.

Where illustration is difficulbt or impossible thern arrangements
must be made for resorting to the teacher - this must be built

into the program, not left to a casual instruction such as " ask

mne if you do not understand anything.* .n the early programs it is
best that they should have one frame to a page with the confirmation
on the reverse. So far as prompting Vs confirming intra-item

- sequencing is concerned, for slow learning pupils, prompting is

an essential factor. The prompting should increare inversely in
relation to the pupils educational limitations snd the gradation..
of the steps slowed down accordiagly. The limit of this is
exemplified by sidman & Stoddard (127) . In their successful
programming experiment with a micro-cephalic idiol they created

a form of almost 'errorless learning'. ‘This and the work of

Hively (103) suggest the most promising directions for further
practical research into this field that of the teaching of reading
to slow learning children.

Finally, my purpose in researching and writing this thesis
was to attempt to establish authoritatively that P.L. or ﬁhat~
Iumsdaine and nlaus (128) titled "Auto-instrﬁctional-Methods“'
and defined as:'instruction characterised by the controlled
presentation of material, the elicitation of appropriate response,
guidance with respect to the subject matter>énd control of the way

in which the learning proceeds:" could more effectively teach
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reading to slow learning pupils than those techniques currently
practiced by the majority of teachers working in this field of
éducation.
The thesis consists of five comparaﬁive studies and three
studies of programming variables. Of the five comparative
studies, three, the original study at lilton and the Ilining Traineés
study and the final study at Rossington are all concerned with speed
of learning. The results of all these afe statistically significant
and the statiétical results din the appendices éstublish my thesis.
The statistical measures used have been kept to a minimum.
For the first study the stpdent tt? test is employed and for the
other tuvo, wWilcoxons Signed Ranks Test.
In presenting statistical evidence I have kept in mind’
Iumsdaine's comment:(31)
"A weakness of the statistical habits associated with the before-after
and gain experimen£s is that statistical tests are addressed to
hypothesis testing rather than to estimation. It is tiue that in
determining the effect of a program, one wants to rule out the
null hypothesis that observed gains can be dismissed as chance
differences: i.e. one wants to show that the effects produced are
statistically reliable. However what is obviously éf more interest
is a good estimate of the size of the gain merely showing reliable
evidence for some gain can be trivial.” |
In all three of these studies, the gains are sugstgntial
and I have, in two of the three cases, graphically illustrated

this - the estimations are by no means. trivial,
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