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It is certainly evident, at this point in
time, that the question of whether compu-
ters and the related technology will be
used in education and/or instfuction'is
no longer re]évant. A Took at the ex-
tent and variety of current educational
uses of the computer quickly dispel the
notion that their usage is something that
‘might occur in the distant future. They
are a fact now! The relevant question
today is not whether they will be used to
help solve instructional and communica-
tion problems of the handicapped but
rather how they will be used and haw they
will affect the education of the handi-
capped in the next decade.

(Watson, 1979:67Q0)



ABSTRACT

The number'bf pubi]s with learning disabilities is on the
vinCrease and effective ways of attempting to remediate such
- pupils are always being sought. ' '

- Current technology has presented remedial teachers with a poten-

tially dynamic aid in the form of the microcomputer. Many of
the‘attributes of computer~a1déd learning closely parallel the
" principles of remedial teaching and to this end it was attempted
to esfab]ish‘the role of the microcomputer in remedial education.

’ Anin-depth study of the literature was undertaken. - In .the
‘practical sphere, a survey was conducted to Obtain_the views Qf'
practising remedial teachers as well as to establish the extent of
applications in schools. - Léarning disabled pupils were observed
interacting with microcbmputers. '

The study revealed that the prognosis for embracfng microcomputers
in remedial education is encouraging. Applications exist for
.diagnosis and prescribtion of specific deficits as well as for
prescribing the microcomputer in the sphere of general educational
development of learning disabled pupils. | o

Further app1icatiohs for administrative and management purposes
have reached an advanced stage of development.

With the development of appropriate software and proper "teacher
education” the microcomputer has the potentia] to become a dynamic
educational aid for the learning disab]ed;"especially,because of
its,motiVationa]'andvuser-friendly nature.
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STATEMENT OF THE PROBLEM

Pup11sbwith‘spécific learning disabi]ities*.cohstitute a'_,
relatively recent addition_to_Specia1 Education.

Statistics (Algozzine and Korinek; 1985) suggest that pupils
who fall into the caregory of specifically learning disabled
_are on the increase. As many of these pupils are to be found
in the mainstream classroom, the possibility exists that they
__might bebdiagnosed,as learning disabled but later be ignored |
owing to lack of time and'abi1ity of the regular classroom
,_teacher to give. them thé'attention that they need.

In 1981 a law - The 1981 Education Act (Special Education Needs)
was passed in the United Kingdom. This law required local .
education authorities to identify and assess pupils in its area
who might require special educational assistance. The author-
ities were required to maintain for each pupil identified, a
record of thé pupil's needs. - This had to be reviewed and main-
tained on a regular basis.

In the United States a similar law had been passed in 1975. ~ This
law was known as Public Law 94 - 142, the £ducation For A1l Handi-
capped Children Act. This law (described elsewhere in this
Study) specified provisions similar to those of the United King~
dom law. ' ’

Incorporated in these laws paésed were decisions to integrate"
special with mainstream education.

* Within the framework of this study the term learning disabled
refers to what is known in South Africa as the “remedial
pupil".  Education of the specifically learning disabled
-means the remedial pupil in mainstream education. This
study does not cover such areas as speech impairment, mental
retardation, emotionally disturbed, deaf, hard of hearing,
visually handicapped and physically disabled.
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In 1981 the Human Sciences Research Council in the Republic of
South Africa (HSRC) undertook an in-depth investigation into
~all aspects of education'in'the countfy.- The investigation
identified particu]af shortcomings that were to be found in -
the provision of education for pupils with special'educatiohal

“needs.

Problems such as the fo]]owing'were cited:

.... a general conclusion that can be drawn in
respect of white children (alone) under the
control of. the four provincial education de-
‘partments is that a fairly small percentage of
white pupils with the available teachers and
facilities are at present receiving remedial
assistance in one form or another.... (and)
there is a shortage of funds and fac111t1es
and.... the demand for remedial ass1stance can-
not be proper]y satisfied.

(ASRC, 1981:132)

In respect of mainstream education the investigation stated that
the class teacher was not in a position to render assistance to
a learning disabled pupil on an individual basis for reasons which

included the following:

.she is not properly trained to 1dent1fy,
eva]uate and assist pupils

..she cannot individualize in her daily
teaching because the classes are too big
and the syllabuses are overloaded and be-
cause the very nature of her training
does not perm1t this.

(HSRE, 1981:142)

Further problem areas identified by the investigatidn pointed out:

..There is also an urgent need for manyi
more full-time remedial classes to be
- given for Black and Coloured pupils.
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...Educationists find it impossible to pay

the necessary attention to compiling aux-
“illiary programmes, holding consultations

with and providing the necessary guidance
~ for remedial teachers and class teachers.

(HSRC, 1981:143)

The investigation 'suggested that the learning disabled child
‘requires assistance at two levels. First he/she needs to be
prepared for learning and secondly he/she requires remedial

assistance. The latter concerns the designing of remedial
reading and mathematic programmes in particular.

In making its recommendation the investigation highlighted the
problem of dealing with the learning disabled pupil within
~mainstream education. '
. In this area there are large scale short-
comings in the identification of scholastic-
ally impaired pupils, the availability of ‘
teachers who can provide remedial assistance,
making time for providing assistance of this

kind, the diagnosis of children with learning
problems and designing remedial programmes

for them. ~ (HSRC, 1981:174)
Although many of the recommendations of the Investigation have
not been accepted by the government and despite the fact that no
law has been passed in respect of the provision of education for
pupils with special needs in South Africa, the problems in the
U.S.A., U.K. and also the R.S.A. have certain similarities.

A few of these can be enumerated as fol]ows;

* Lack of trained staff to identify, diagnose
and prescribe

- * Lack of time to cope with individual needs
of pupils requiring IEP's (Individual Educa-
tion Programmes).
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« Lack of resources required e.g. visual,
audio-visual, and remedial aids, games,
etc, '

e Additional burden of administration B oo
accompanying requirement of the laws '
and recommendations e.g. monitoring pro-
gress, keeping records etc.

In the United States and the_Unﬁted Kingdom the introduction of
legislation in respect of learning disabled pupils has induced
educationists to look td_techno1ogica1 advances to alleviate the

problem. - The utilization of the microcomputer'has emérged as a-
means of meeting the needs of the new demands,' This'dissertatidn
addresses itself to the éforementioned considerations and intends
to examine, in the Tight of current educational technological ad-
vances how the microcomputer might be harnessed in an attempt to
overcome the impasse that currently exists in coping with the teach-
ing demandsvof Tearning disabled pupils.

OBJECTIVE OF THE STUDY

In recent years there have'beeh developments in the sphere of educa-
tional technology that have had a significant impact on the educa-
tional'process. 'Developments in special education have highlighted
the need to re-examine the approach to teaching pupils who fall into
this category. o '

Society has become more complex and the concomitant outcome of this is
that changes have come about in the educational sphere. Educational
provisions have undergone change and improvement in order to cope with
the new demands of a more complex society. As pointed out, Specia]
education has not escaped these changes. The literature suggests

that a far reaching change in the philosophical approach to learning
disabilities has taken place world wide. There seems to be a much
broader approach to this category of education and attention now seems
to be directed to the "special educational needs" of pupils rather than
their specific deficits alone. If this is so, theﬁva new teaching .
“approach 1$'required where specific deficits, alone, are not concentra-
ted upon but where a wider sphere of learning is addressed. Here we
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-are looking at teaching aids which will also assist with general
‘,deVelopment,' We need to expose learning disabled pupils to instru-
ments whfch can be used to COnstr0ct-models or representations_of
the real world thereby presenting them with the opportunity of inter-
acting with the'real’world Modern technology in the form of the . -
microcomputer m1ght be ab]e to do just that.

Hav1ng pointed out that educat1on1sts have 1ooked to the microcomputer
as a way of utilising modern techno]ogy to assist in the education
process, this study will focus on attempt1ng to answer the fo]]ow1ng
question:
On the basié'of'preVious knowTedge'and research
together with current trends and developments, -
is there a role for the microcomputer as diag-

nostic, prescriptive and learning instrument
in remedial education?

The study will attempt to'point'out how the microcomputer can be used - -
to prescribe remedies in areas of specific deficits as well as being '
used in a wider sphére of assisting learning disabled pupils in

their general educational development. |

Computer technology has changed rapidly and drastically in recent
years.‘ The advent of the microcomputer has provided the impetus for
the widespread application of the computer in the educational process.
vMany people have 1abe1]ed this application a "revolution" or "a major:
innovation", whilst others say it is simply another "fad".

As soon as the “revo]ution" took off, researchers and educatiohists
indulged in a flurry of “activity"'in the field of microcomputers.

The "activity" fell into two general categories: Research to "prove"

" the justification for, and the effectiveness of the computer jn éduca-
tion, -and research into all aspects concerning the optimal use of the.
computer in education. (Serfontein, 1982).



The first category has been studied intensively during the past
two decades. At the beginning of the 1980's, Gerald T. Gleason
in_the'United States observedjon—going‘research activities re-
lating to computer use, at various'institutfons. In respect of
“the first category of research mentioned above he concluded, |

..few serious researchers are now interested
in comparative studies, i.e. studies which
attempt to compare the results of computer
assisted instruction with the results of other
strategies, either unique or 'conventional'.

~ The futility, or perhaps fallacy of compara-
tive studies lies in the extreme difficulty of
controlling the large numbér of significant -
variables which interact in most instructional
settings. (Gleason 1981:27)

Acknowledging the above point made by Gleason, this study'will focus
- on_ the second point made by_Serfonteinvahd-its objective will be,
then, and attempt to examine areas where the microcomputer has and .
can be used optimally to meet the "special educational needs" of
learning disabled pupils in the wider sphere as well as in spec1f1c
“areas of deficit.

PLAN OF THE STUDY

Before'examining possible applications of'microcompUter techho]ogy‘in
‘remedial education various aspects of these two concepts will .be high-
" lighted and defined in order to place the rest of the study in per- .
spective. Following this will be an overview of deve]opmehtsvand ‘
trends in microcomputer applications with special reference to remed-
‘ial education. Various 1earning theories will then be discussed as
vthey relate to computer aided learning. This course will be taken as
many theorists cite the application of reinforcement 1earn1ng princi-
ples as the theoret1ca1 base for current computer aided learning
strategies.

As advences have been made in the application of microcomputers in
education, special educationists have perceived the possibilities for
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harnessing them in the teaching of the learning disabled. A

~ number of significant studies havevbeen'undértaken in an attempt

" to establish the effectiveness of computer-based remedial tech-
niques dVer conventional techniques. These studies are discussed
as they have formed the basis for the expansion of microcomputer
applications in the teaching of the Tearning disabled.

The expansion of mitrocomputer applications in teaching learning dis-
abled pupils is further illustrated by'discussing observations made
~of pupils 1nteract1ng with spec1f1ca11y des1gned programmes for use

- with such pup1ls

The study conc]udes with a survey of microcomputer use with 1earn1ng
“disabled pupils in South Africa, in general, and the Cape Pen1nsu1a ’
(R.S.A.) in particular. ' ‘ '

METHOD OF INVESTIGATION

As indicated earlier, the purpose of thisAstUQy is not an attempt to -
~prove the ascendéncy of computer aided learning over conventional
modes or vice versa, but rather to examine ways of utilising the
microcomputer optimally in the remedial teaching process.

To this end it was accepted that a comprehensive literature sfudy
“would be necessary as well as the observation of "remedial" micro-
computer applications. The idea was to synthesize many studies,
views, opinions_énd expositions of types of microcomputer applica-
‘tions in order to formulate ah answer to the research questions poséd
earlier.
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:The.majorfty of the data was obtained from a comprehensive 1itera- .
ture study. - Sources referred to here were the many past and

vcurfent referehces dealing with the subject under examination.

" Much of the data was acquired locally, but a number of current
specialized studies were obtained from the Council for,Exceptﬁonal
Chi1dren in the United States of America and various Special Educa-

~ tion resource units in the United Kingdom. Numerous journals were.

a valuable source of current research studies. Those which provided
“a bulk of the data were the Harvard Educational Review, Exceptional
Children, Educational Technology, the Journal of Programmed Learning
and Educational Techno1ogy, “and the Journal of Learnjng'Disabilities.
Contact with the Council offEducatidhal Technology in the United King-
dom hrovided a current, well informed source of informatiOn in

respéCt of the Microe]ectrohits Educational Progfamme, whilst the
S.R.A. TeChnO]ogies‘research papers obtained from tHe United States
provided inva]uab]e data regarding microcomputer use in remedial educa-
tion there. ~ Personal correspondence with individuals in both the
United Kingdom and the United States provided invaluable information
kregarding sources as well as access to conference papers. In the
local context data was derived from surveying individuals working in
the field of remedial teaching as well as corresponding, interviewing
and consulting with similar individuals. Visits to schools to observe
‘pupils interacting with microcomputers provided a further invaluable ‘

insight into work being done in this sphere.

Note:  In the course of the study certain abbreviations might be used.
LD refers to the term Learning disability. CAI means computer aided
instruction, whilst CAL refers to Computer aided learning. These
‘terms are often regarded as synonomous.  Other computerVrelated 

terminology can be found in the glossary.



CHAPTER ONE

1.0"SOME ASPECTS DEFINED

1.1 The Definition of Learning Disabilities

~ The terﬁ'learning disabilities was first introduced in 1963 when a

grodp of concerned parents and educators met in Chicago,_U.S.A; to
consider organizing a cohésive.entity from several separate and iso-
lated parent groups that had been formed throughout the country.

- (Lerner, 1981). The term learning disabilities became acceptable

to the various individuals and organizations working in th1s field,

- but gave rise to problems when it came to defining the term, The
1nterm1ng]1ng of many professions brought a mu1t1d1sc1p11nary breadth
to the field, but it also introduced a confusion of terminology and
ideas to the definition. In attempting to identify the population
of pupils with learning disébi]ities, a number of dimensions can be
considered. Lerner (1981) discusses various approaches to the prob-

~ Yem of definition.

(a) Neurological Dysfunct1on

Definitions that focus on th1s dimension of the prob]em attempt to

identify organic aetiology. Cruikshank (1967) believes that specific

neuro]ogica] conditions give rise to learning dysfunction and refers
~to suCh children as 'brain-injured', whilst Johnson and Myklebust's
(1967) concept of learning disability imp1ies a neufo]ogica} dysfunc_

tion:

..we refer to children as having a psychoneuro-
logical learning disability, meaning that behav-
ior has been disturbed as a result of a dysfunc-
tion of the brain and that the problem is one of
altered processes, not of a generalized 1ncapac1ty :
to learn (Johnson and Myk]ebust 1967:8)



- (b) Uneven Growth Patterns .

Emphasis has also been placed on the irregular development of mental
~abilities in the identification of the learning disability population.,

An examination of profiles of subskills reveals that growth in the
various areas is uneven and inconsistent.  Myers and Hamill (1969) .
refer to this pattern as the "principle of disparity". Gallagher
(1966) focuses on such developmental imbalances in identifying the
popu]at1on - S

Children with deve]opmenta] 1mba1ances are those

~who reveal a developmental disparity in psycho-

Togical processes related to education of such a

degree (often four years or more) as to require

the instructional programming of developmental

tasks appropriate to the nature and level of the |
deviant deve]opmenta] process. (Gallagher, 1966:28)

(c) Difficulty in Academic and Learning Tasks

Kirk (1962) states that in identifying the population of pupils with -
learning d1sab111t1es, the 1earn1ng problems that children encounter
should be considered. ' ‘

A 1earning'disability refers to a retardation, dis-
~ order or delayed development in one or more of the
processes of speech, language, reading, spelling,
..writing, or arithmetic resulting from a possible -
cerebral dysfunction and/or emotional or behaviour-

al disturbance and not from mental retardation,
sensory deprivation or cultural or 1nstruct1ona1
factors. (K1rk 1962: 28)

(d) Discrepancy between Achievement and Potentiality

A further focus in defining the population of learning disab]éd pupils
is the criterion of a significant discrepancy between what the child is
potentially capable ofulearnfng and what in fact has been learned.
Bateman (1965) defines children with specific learning disabilities as

- those who ‘ o | 1 |

‘manifest an educationally significant discrepancy

between their estimated intellectual potential
and actual level of performance related to basic



disorders in the learning processes, which may
‘or may not be accompanied by demonstrable cen-
tral nervous system dysfunction, and which are
- not secondary to generalized mental retarda-
- tion, educational or cultural deprivation,
severe emotionai disturbance or sensory loss.
- (Bateman, 1965: 263)

(e) Definition by Exclusion

An added dimension of many of the definitions is that the pupils
under consideration do not primarily fit into any other area of excep-
‘tionality; that is, pupiis With 1earning disabilities are not
primarily mentally retarded, emotionaiiy disturbed, culturally de-
prived, sensorily handicapped. This dimension, among several others,
is included in the definition by Johnson and Myklebust, (1967):
In those having a psychoneuroiogicai_1earning_dis-
ability, it is the fact of adequate motor ability,
average to high intelligence, adequate hearing and
vision, and adequate emotional adjustment together

‘with a deficiency in learning that constitutes the
~ basis for homogeneity. (Johnson & Myklebust, 1967: 9)

In the 'United States of America, attempts to formulate a definition of
learning disabilities has continued since the inception of the field.

~The most widely accepted definition is that which is part of U.S.

~ ‘Public Law 94-142, the Education for All Handicapped:Chiidren Act.

This definition has become the basis for Federal and State Taw in the
United States, as well as many learning disabilities programmes both
in the United States and abroad. (Lerner, 1981)

There are two parts to the Federal definition. The first-part appears
in the major body of the rules and regulations of PL 94-142 and was _
adopted from a report of the National Advisory Committee on Handicapped
Children (1968) to the United States Congress. The definition is as
follows: o - R ' '
'Specific Tearning disability means a disorder in one

or more of the basic psycho]ogicai processes involved

in understanding .or in using 1anguage spoken or
written, which may manifest itself in-an imperfect
abi]ity to ]isten, think, speak, read, write, spell,



or to do mathematical calculations. The term includes
such conditions as perceptual handicaps, brain injury,
minimal brain dysfunction, dyslexia, developmental
aphasia. The term does not include children who have
learning problems which are primarily the result of
visual, hearing, or motor handicaps, of mental retarda-
tion,of emotional disturbance, or of environmental,
cultural, or economic disadvantage.

The second part of the Federal definition is considered an opekational
definition. It appears in a separate set of regulations applying to
PL 94-142, which are concerned solely with specific learning dis-
abilities. These regulations resu1ted'frbm considerable debate and
discussion on the part of the profession and are designed to give pro-
cedures for evaluating specific learning disabilities. They specify
that a team may detefmine that a pupil has a learning disability if:
(a) The child does not achieve commensurate with his

or her age and ability levels in one or more of

seven specific areas when provided with learning

experiences appropr1ate for the child's age and
ability Tevels

(b) The team finds that a child has a severe discrep-
ancy between achievement and intellectual ability
in one or more of the following areas:

+ Oral expression

+ Listening comprehension

* Written expression

* Basic reading skill

* Reading comprehension

»Mathematics calculation o
*Mathematics reasoning (Lerner, 1981:7)

~ Hallahan and Kauffman (1976) point out that, while certain organiza-
tions and individuals, who haVe'entered the debate, may differ with
regard to subtle nuances of the definition of learning disabilities,
five major points are almost universally present in any definition.

The learning disabled pupil: (a) has academié retardation, (b) an
uneven pattern of development, (c) may or may not'haye,Central nervous
~system dysfunctioning, (d) does not owe his learning problems to
environmental disadvantages, and (e) does not owe his learning problems
to'menta1 retardation or emotional disturbance. (Hallahan and Kauffman,
1976) |



1.2 Prevalence of Learning Disabilities

A number of estimates of the prevalence of pupils who suffer from
learning disabiiities has been made, ranging from 1% - 50% of the
school popu]atibn, depending on the criteria used to determine the
disability. (Lerner 1981, Westwood 1981, H S R c 1980) In the
United States one estimate for example was the result of a screen-

ing of almost three thousand pupils in the third and fourth grades

in a public school population; this screening was conducted as

part of a research project at Northwestern University. - (Myklebust

and Boshes, 1969). The identification criterion used in this study
was based on an education-discrepancy definition of learning dis-
abilities . The entire public schooiepopuiation was initially screened
by administering a battery of psychoeducational tests and deriving a
ratio between achievement and expectancy for each pupil tested. The
Criteria of underachievement was a ratio or,]earning quotient of less
than 80; by this standard, 15% of the research popu]atioh were identi-
fied as underachievers. However, further study and more stringeht
criteria for identification revealed that one half of those initially
identified fell into the category of learning disabled. In this study, -
then, the prevalence of children with lTearning disabilities in the
. school population examined was determined to be 7 - 8%. ' |

A more conservative estimate was made by National Advisory Committee on
“handicapped pupils in the United States. They recommended that 1 - 3%
~of the school population be considered as a prevalence estimate; at
Teast until reSearch,provides objective criteria for identifying these
children more clearly. - ' '

Westwood (1981) points out that the number of pupils in the United King-
dom who can be categorized as learning disabled is not small.: He
states: ' ' '
We are faced with the probability that at least
13% to 16% of pupils in 'average' infant schools
- require some form of special help for some part

~of their early primary schooling. In some de-
pressed areas, particularly the urban slums and



over-spill estates where the child is known to
be 'educationally at risk' the figure 16% is a
.. gross underestimation of the extent of the
need. Failure to provide adequate special ‘
help at primary level undoubtedly goes a long
way towards explaining the fact that, at
-secondary school level, it is not at all un-
common to find more than 20% of the pupils
needing special educational help. (Westwood, 1981:1)

" As this dissertation will also focus on learning disabilities in
 the Republic of South Africa in genéra], and the Cape Peninsula in
particuTar, it is appropriate to consider the incidence of learning
disabilities in the Republic of South Africa.

In the early 70's the South African deernment realized the need to
deye]op the potential of each individual as far as possible to the
full. This was owing to the increased need for skilled manpower in

the Republic. (CPA, 1971)

In order to utilize the labour potential of the popu]atipn to the full,
“various committees were appointed by the government to investigate the .
phenomenon of 1earn1ng'disabi1ities to produce data which would be
scientifically founded and to make the necessary recommendations to
cope with the problem. = According to the Report of the Committee of
Inquiry into the Education of Children with Minimal Brain Dysfunction,
it was found that approximately 15% of pupils with normal intelligence
did not progress according to their ab11ity.' This percentage did not
include pupils who'werevmenta11y retarded. The 15% thus suffered from
disabilities which were not attributable to Tow intelligence. (CPA, 1971)

In June 1980, the South African Government Cabinet requested the Human
Sciences Research Council (HSRC) to conduct an in-depth investigation
into all facets of education in the R.S.A. ,The?investigation consisted
of a number of work committees which investigated various aspects of” |
‘the educational structure in the R.S.A.  One such work cdmmittee was
the workaommittee : Education for Children with Special Educationa] '

" Needs.




The educational system in South Africa is complex with numerous -
educational authorities controlling education on provinc1a1 and
racial lines. - The result of this divided control is that matteFS'
such as p1anning and policy-making differ, which means that pko-
grammes for identification and rendering assistance to children with
special educational needs are approached in different ways. Co-
ordination does exist but even between the provincial authorities
there are still differences when it comes to defining the'criteria
for recogn1t1on and identification procedures for children w1th
spec1a] educational needs. o S

‘Because of the difference in'poTicywin,fespect_of the particulaf educa-
tion authorities, provision of education and the number of pupils iden—
tified as children with special educafiona1‘needs differs from one
education authority to the next. - ‘

zVer briefly below, data is enumerated in respect of learning disabili-
ties as they relate to the various departments in the R.S.A. (HSRC,1981)

(a) Department of Education, Cape of Good Hope (White)

Data provided by this department indicates that in 1980 about 0,7% of
the total primary and secondary school population received remedial
assistance from trained remedial teachers on a separate session basis.

(b) The Education Departmeht of the Orange Free State (White)

In 1980 0,07% of the total primary school popu]at1on received remed1a1
assistance in separate c]asses

.‘(c)' The Natal Education Department (White)

In 1980 3,4% of the total school population received remedial eduéation‘
from full-time remedial teaching staff after the children had been
identified by the class teacher.

(d) Transvaal Education Department (Nhite)

About 6,79% of the total school population (primary and secondary) in
the Transvaal receives one or other form of remedial assistance.



(e) Department of Interna] Affa1rs (Indian)

“In 1980 there were approx1mate1y 1 670 pupils (0,77% of the total
school population) who received remedial ass1stance in the course"
of remedial sessions outside the c]ass context.

(f) Department of Interna]'Affair§ (Coloured)

In 1980 remedial education in this department was still in'an early '
stage of development and remedial lessons were given at primary
'schools on a session basis. Remedial sessions were also presented
at school clinics with a view to finer diagnosis and more specialized
- treatment of prob]em cases. About 250 pup1ls cou]d be assisted in

this way in a specific per1od of t1me

(g) Department of Education and Training (Black)

Data on the number of pupi1s who receive remedial asSistanée was not ,
available. For a number of reasons - particularly owfng to large
classes - one can possibly assume that a large pércentage_of_pupi]s in
every class can probably be Tabelled as scholastically impaired.. The
figure of 50% of scholastically 1mpa1red pupils is sometimes given, but
-th1s is not at all reliable.

Hallahan and Kauffman (1976) point out that within all areas of special
education, it is generally quite difficult to arrive at dccurate preva-
lence estimates. Different sources come to different conclusions re-
garding the incidence of various categories of exceptional pupils. The
single greatest problem in determining how many pupils or what propor-
‘tion of pupils, might have a part1cu1ar behavioural except1ona11ty
revolves around the difficulty involved in finding a common definition
that everyone can agree to. The greater the amount of disagréement

as to what constitutes a particular area of exceptionality the more
varied will be the estimates of the numbers of pupils in that category.
Because of the inordinate amount of confusion with regard to the criteria
used to classify pupils as 1earhing disabled, the prevalence estimates
are the most diverse of all the categbries of spetia] eduéation,f
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Algozzine and Korinek (1985) endorse this view. They state that
the‘number of handicapped pupils counted at any given time is

referred to as a prevalence estimate. The word estimate is used
‘because pupils enter and 1eave'progrémmes every day and there is no

- way of knowing exdct]y how many are Being served at any one time.

During the period 1978-1982 an analysis of handicapped pupils was
carried out in the United States by Bob Algozzine and Lori Korinek.

Data was collected from 50 States. - In the investigation, a distinc-
tion was made between low and high prevalencevhandicaps. Low pre-
valence categories inc]uded_pUpi]s classified as Other Health Impaired
(OHI), Orthopaedically Impaired (OI),FDeafIand Hard of Hearing (DHH),
Visﬁa]]y Handicapped (VH), Multihandicapped (MH) and Deaf and Blind (DB).
Categories referred tb as high prevalence handicaps, categorized
 according to definitions and e]igibi]ity crfteria”based primarily on
psychometric results (e.g. IQ scores, achiévement test_scofes,’behaviour
ratings) included the Speech Impaired (SI), Learning Disabled (LD),
Mentally Retarded (MR) and Emotionally Disturbed (ED). . Results of the
investigation showed that more than 90% of the pupils were classified

in the four high prevalence handicapped conditions. (Algozzine and

Korinek, 1985)

What is interesting to note is that pupils classified by definition
‘as learning disabled increased at a rate of I3y per year, (Table 1),
whilst most other categories showed a decrease.
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Table 1 : Average Percentage of Pupils Served During
5-year Time Period :

SCHOOL YEAR

| Category 1978 1979 1980 | 1981 1982
Speech Impaired - 30,54 29;10 28,03 27,12 26,40
Learning Disabled = | 28,77 | 32,49 | 35,60 38,16 | - 40,40
Mentally Retarded | 25,93 23,34 | 21,57 | 19,73 18,47
Emotionally Disturbed 6,85 | 7,55 | 7,38 7,63 7,68
Other Health Impaired 2,95 1,75 | 1,67 1,51 1,34
Orthopaedically Impaired 1,88 1,45 1,40 1,34 1,35
Deaf and Hard of Hearing | 2,27 | 2,18 2,03 1,99 1,89
Visually Handicapped 0,96 0,82 0,78 - 0,75 0,72
Multihandicapped _ 1,47 1,71 1,82 1,88
Deaf-Blind | - * 0,07 0,08 0,09 0,10
*Data were not reported |

during School year

(Algozzine and Korinek, 1985:389)

Questiohs have been raised in respect of findings in the ihvestiga-
tion. In the 1984 United States Department of Education report to
Congress it was stated: ' '

Reasons for this rapid growth in the number of
children served as learning disabled .... in-
clude improved assessment procedures, liberal
eligibility criteria, social acceptability for
the learning disabled classification, and a

. lack of general education alternatives for
children who experience problems in regular
classes. (USDE, 1984:5) :

| Algozzine and Korfnek (1985) state that special education prevalence
figures are influenced by a tomp]ex set of interacting factors evideht

~in the pkofessidna] Titerature, but suggest that there is ample evidence
to suggest that learning disabilities are easier to find today than
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several yearsAdgo and that this is largely due to changes in under-
f1y1ng concepts, definitions and diagnostic strateg1es

"Hallahan and Kauffman (1976) have a point, therefore, when they
suggest that the problem still rests with the interpretation of

the definition and the fact that many professiona]s'arebthus still
undecided regarding how many pupils should be identified as 1eakn4
ing disabled. v ' v '

It should be kept in mind that the most accépted estimates are based
on a definition of learning disabilities that excludes pupils who -
would also be c]assified'as emotionally disturbed, educable mentally
retarded; or economica]Ty disadvantaged.  Without these exclusion .
clauses the prevalence estimates-might be higher.

1.3 What is a Microcomputer?

A microcomputer, like any other computer, is a device which endbles
signals to be manipulated and changed. The computer has the potential
to evaluate what is going on and, if it has the appropr1ate 1nformat1on,
makes dec1s1ons about what action to take.

A simple model of a microcomputer can be shown as follows:

Input Centra1' : Qutput
device processing device
unit

As indicated above, there are three main parts to a microcomputer.

(@) The input device which allows one to enter either instructions or
data into the microcomputer.

(b) The Central processing unit (CPU) which amongst other things,
carries out the instructions that have been keyed in. This pro-
cessing results in a modification of the data g1v1ng the 'answer'

or output that is required.

4 ( c) An output device enables one to receive the resu]t of the process-

~ing.
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The main elements of the microcomputer just discussed are illustrated « -
below. (Fig. 1) o A

Monitor L
(Output Device) Disc Drives
(or Cassette Tape

- Recorder)

Centré] Processing
Unit (CPU)

f

o - é:l;( \\ s
¥ Rt &7
~ Keyboard ————¢$E>\\j<&25\‘
- (Input Device) - SR TSuES

- Fig. 1 - Main Elements of a Microcomputer

_ Se]f—mathactured or commercially acquired programmes can be run on
the microcomputer via a disc drive or a cassette tape recorder.

What actually happens when 'a programme is'begun is that the machine
starts from a specific instruction. This is achieved by pressing -
several control keys. -~ The machine continues by running through the
programme instruction by instruction. It is important that when the
programme is complete, a STOP/END is included in the programme at this
point otherwise chaos will ensue.  This problem highlights the fact
that unless told, the microéomputer by itself does not know whether a
location contains’daté or an instruction. It is the structure and

- organization of the programme itself which determines what are commands
and what are data. Included in the programme can be ceftain instfuc-
tions which enable other fnstructions to be left out or missed if
certain conditions are satisfied, so that programmes do not genérally
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proceed from 1ocation to lbcation in strict rotation. It can

be perceived, therefore, that a m1crocomputer with its associated
programme 1s potentially a very powerful learning device. ,The
major advantage of the microcomputer Ties in the way in which it
can be programmed to produce an unlimited variety of situations to
he]p,provide“]earningfenvironments‘appropriate to the needs of many
different groups of‘people. For further information on the func-
tioning of microcomputers, a useful source to refer to is

Microcomputers in Special Education by Florence M Taber (1984).

1. 4 The Ro]es of the C]assroom and Remed1al Teacher
in the Remed1a1 Teach1ng S1tuat1on

In order to perce1ve the way in which the classroom or remedial teachers
can p0551b]y harness the use of microcomputers in the diagnostic and
prescriptive process, it will be necessary to examine their roles in the

remedial teaching situation.

In the South African context, the classroom teacher in general is expected
to render specific assistance (in the context of the c]ass_in mainstream
education) to a pupil who displays a learning disability. This
scholastic problem may be in the broad spectrum of the pupil's 1earhing
activities or a specific section of the subject matter. A pupil who
makes himself conspicuous because of a sustained need for extra or special
assistance is eventually referred to a remedial teacher after a certain

course has been followed.

- This can be described as'fdl]ows The pupil is identified'as‘having a
"leacning prablem". The classroom teacher attempts to render ass1stance.
If this is not successful, the teacher reports to the principal who then

- reports to the School Psychological services, The pupil is ‘evaluated
“and recommendatiqns are made in respect of a strategy. The strategy or
programmé is then implemented. - '

The classroom teacher isvincluded 1n.the remedial programme‘and works in
conjunction with the remedial teacher.. In a number of cases the '
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prescription might be_beyond the scope of the classroom teacher.

-~ The pupi]Ithen attends private sessions with the resident or )
itinerant remedial teacher about twice or three times a week, where |
‘'specific remediation is administered in-areas of deficit.

In a number of schools, especially in the Cape Peninsula, it has been
departmental-policy for a number of years now to implement the so-
called T.A.T. programme. The T.A.T. or Teacher Assistant Team strategy
‘has by é]} accounts worked well. It is designed to take the load off
the remedial teacher and involve the classroom teacher as much as
poss1b1e in the remediation programme where "spec1a11zed" know]edge 1s

- not requ1red '

- The resident remedial'teacher acts as a consultant to the team and _
assists with d1agnos1s if necessary, and provides gu1dance in respect
of prescr1pt1on or programme des1gn where required.

- The two areas above have focUsed mainly on the role of the c]assroom '
teacher. In areas where the pupil is diagnosed as having problems which
need to be dealt with, and which are beyond the scope of the classroom
-teacher, the pupil is often referred to the resident remedial teacher for
specific assistance. This might also include such areas as sensory,
perceptual or motor deficits where specialized know]edge_is'required'in
administering the programme. The pupil is removed for the session and
_attends a lesson (one-to-one) in the remedial teachers' resource'room.'

An extens1on of the remed1a1 teacher S funct1on can be enumerated as

follows.

(a) Setting up programmes for-identifying, diagnosing and
.1nstruct1ng pupils with learning disabilities.

(b) Finding or screening the pupils within the schoo] who
are handicapped by learning disabilities.

(¢) Consulting with professionals from contr1buting'
~disciplines and interpreting their reports.

(d) Testing and diagnosing individual pupils.
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(e) P]ann1ng prescr1pt1ve educational programmes
(f) Implementing the designed programmes through teach1ng
’ and creating or locating appropr1ate mater1a1s and ’
- methods. ‘ B o -
(9) Interviewing and consu1t1ng w1th parents
~ (h) Helping the classroom teacher and other schoo]
‘ personnel to understand the pupil and providing
teachers with ways to help the pupil. L
(i) Helping the pupil to develop se]f—understand1ng and to
| gain the hope and confidence necessary to cope,w1th,, o
- and start to overcome the handicap.

1.5 The Difference Between CAL and Traditional Modes of

" Teaching | o

" The most fundamental difference between CAL and traditional -teaching .
is that the pupil is interacting with a mechanical device kather.'

than with another person. = The way in which the.pupiltis goihg to
react or relate to the machine is completely different, 'In a regular
classroom he can become completely passive, never communicating or

“responding to the teacher; He can simply observe other pupils doing -
the communicating and responding. In CAL this is not the case. If
he is going to interact properly with the microcomputer in order to -

~ derive some benefit, he needs to respond'toﬂeVery question.3g He will

do this privately in front of his own microcomputer terminal where he

- need not feel embarrassed and exposed,if‘he gives an incorrect answer.

In a regular classroom pupils can communicate with the teacher in many,
~ ways and be understood. Only highly sophisticated CAL software is
. capable of this. Implicit in this is the fact that the teacher can under-
stand and accept partially correct answers or correct answers expressed
» different]y to what the teacher'expected; CAL software can rarely
anticipate such responses. ‘ .

. CAL is an ihdividua1'actiyity and is individua11y*paced as'opposed to
the regular classroom activity which is paced at the average member of
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the gfoup. This implies that a pupil can in some cases go back

over a section that he does not understand. In a regular class-
'room'communiCQtion takes place by looking and speaking.' Ifa

pupil does not‘understand'he can ask the teacher to clarify. . In

CAL the pupil rece1ves the information visibly and in most cases

does not hear it. = He depends on the clarity of the mode of de11very
both visually and in mean1ng. He usually has to interpret text or

- graphics first time.in order to understand and proceed with the lesson.

.In the regular classroom, a teacher can detect whether a pupil is
following by observing his behaviour and asking him to respond to
guestions as the lesson progresses. - A microcomputer cannot see a

pupil and is therefore unawaré of these charactéristics . The micro- =
computer is only aware of a pupil not understanding or be1ng d1stracted
when it is programmed to mon1tor responses and progress.

In a regular classroom, a pupil responds by speaking or writing in a
‘notebook.  With CAL the pupil responds by typing answers via a key-
board. ' -

These differences in the modes of instruction need to be carefully con-
_>sidered by any teacher using CAL materials. This is especially the
case with learning disabled pupils. The differences and the concomi-
tant advantages or'disadvantages need to be weighed up in the light of
the pupils' needs and deficits. They are also important when consider-
ing the selection and acquisition of software and even more S0 when the
teacher of 1earn1ng d1sab1ed pupils is considering des1gn1ng mater1a1

himself.



~ CHAPTER THO

2.0 AN OVERVIEW OF DEVELOPMENTS AND TRENDS IN COMPUTER AIDED
LEARNING IN THE UNITED STATES OF AMERICA, UNITED KINGDOM
AND THE REPUBLIC OF SOUTH AFRICA '

2.1 Introduction

The purpose of this chapter is to outline deve]opments in computer _
. assisted learning in the United States of America and Britain. These
two countries have been the Western leaders in the development of this
'technology and many other countries have taken the lead from progress
made there. In the light of deve]opments_made in these countries the
situation in South Africa will also be examined. ‘As this dissertation
is concerned with'the education of learning disabled pupils, micro-
computer "activity" that has branched in the direction of learning dis-
abilities will be discussed.

2.2 MWhere Did it all Begin?

The earliest recognizable computers emerged from research']abbratories

in the late 1940's and now in the 1980's are already in use in a myriad
of applications in all spheres of daily life including education.
Assisted by repeated advances in electronic techno]ogy, they are now
spreading even faster.. '

It will be appropr1ate to reflect br1ef1y on the roots and development
of the microelectronics revolution which has led us to where we are to-
day in respect of microcomputer use in education.

John Maddison (1983) states that in the broadest sense, the deep roots

~ of the new technology can be traced far back into pre-h1story and to such
phenomena as Stonehenge and beyond. . Maddison suggests that, more
spec1f1ca11y, ‘the story begins on the shores of the Mediterranean in the
first millenium B.C. or possibly earlier with what was, after fingers
and toes, the first visual aid to Mathematics - the sand table. This
tray of sand (abax in Greek) with its grooves for the movable counting
units, the pebbles (calcule) was the prototype of the abacus, the
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counting frame, invented'independently in:widely sepératédvcountries. ,
The mathematical aspect in the progress of these deve]opments appears N
and re-appears as advances were made. This can be seen ffom_the in-
vention in India (500-1200 A.D.), of the zero digit essential to '
modern computational technology,to the work of C]erk Maxwell,

founder of the e]ectromagnet1c theory.

There are two historical figures who stand out when it comes to consider-
ing méchanica] technique applied to computing. These are Pascal and
Leibnitz. Pascal completed in 1645, and later after much experimentation -
perfected the first adding and subtracting machine. This was known as
the 'Pascaline'. Leibnitz was 1nspirédkby the work done by Pascal and
set to work on a simi]arkinvention. In the last decade of the 17th
century, he perfected the first prototype of the modern desk top calcula-
tor. This machine incorporated a new element - a rachet - which could
add, subtract and multiply by successive additions. . The precision
mechanics of the day were not sufficiently advanced to enable him to

build the machine for division and calculating square and cube roots. Be-
sides brilliant people of the nature of Pascal and Leibnitz, social and
economic factors also played a part in the development of this technology.
So too have new mechanical inventions and manufacturing techniques. For
example, the typewriter from the 1860's has bequeathed its keyboard to

the terminals of today’s microcomputers.

One of the most outstanding scientific geniuses of the nineteenth century
was Charles Babbage. ~ He is considered to be the "father of computing”.
Besides his many other scientific and educational achievements, he is
chiefly remembered as the first man to construct a ‘computer’ in anyth1ng
Tike the sense we use it today. Babbdge invented a ‘Difference Engine'
v which embodied a series of‘registers, each with its own adding mechan1sm
connected to operate on a fixed programme. Babbage later advanced on
this device and invented his 'Analytical Engine'. Babbage had concluded -
since his previous invention - that effitiency and economy would be
achieved by separating the functions of storage and arithmetical calcula-
tion. He proposed therefore to give his machine a store (a memory in
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effect) and an arithmetic unit - a mill (a calculating and decision-
making unit). Owing to a number of reasons, the 'Ana]ytica] Engine’
was never bui]t; However, Babbage's significance in respect of
computer advances today has been concisely evaluated by Lord Bowden
in the following terms: o

He was an intellectual giant who introduced

to the world many of the ideas upon which
modern computers depend. I think that in

1840 he had a clearer understanding of the
underlying principles of computers than IBM
had when they built Harvard Mark I more

than a hundred years later. (Maddison, 1983:7)

In the 1940's the first large computers emerged. These devices had a |
relatively short 1ﬁfe, since the electronic techniques they used had
originated as long before as 1904 in the work on thermionic valves of
Sir Ambrose Fleming and others. These early computers were located in
large rooms - indeed, sometimes buildings - which were specially con-
structed for them. The first large computer built for sale was a
version of Manchester University's Mark I. It contained over four
thousand valves on racks in air conditioned cabinets. Computers in this
form were large, costly, unreliable, and huge consumers of power. = They
soon became outdated when transistors were invented in 1948. These

- transistors replaced thermionic valves as active electronic devices for

~ general purposes.

- About twenty—five'years later came the introduction of micrbprocessors.
- This advanced the micro revolution to an even greater extent than had_.
- previously been the case. ) '

~ The enormous growth in the manufacture and availability of devices incor-
porating the silicon chip put more microcomputers on the market in the
1980's than had previously been the case and amazingly, these micro-
computers had a greater capacity than the earlier larger mainframe com-
puters; - they were twenty times faster, had a larger memory, were
thousands of times more reliable, took up to 30 000 times less space,
consumed the power of a light bulb and were 10 000 times cheaper.

(Maddison, 1983)
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By 1979 more than a quarter of a million electronic components
~could be placed on a chip the size of a dfawing pin head to form
- microprocessors. In 1980 it became possible‘to hold a million
‘bits' of information on a single chip."

It was at this boint that educational authorities and governments
realized that they had to respond to the revolution. It had be- .

. come obvious that thevmicrocomputer'could be utilized as a potent
educational tool. In 'the U.S.A., U.K. and R.S.A. the educational
authorities - who had investigated programmed learning and computer-.
aided learning in a rather cursory manner up to this point, embarked

on establishing Commissions and Programmes to estimate how to utilize
~the microcomputer optimally in their educational. systems. Commissions
and organizations such as The Mational Association of Users of Computer
" Aids to Learning (NAUCAL) and SRA Technologies in the United States of
America; The National'Deve1opment Pfogramme in Computer Assisted
Learning (NDPCAL) and Microelectronics Education Programme (MEP) in

the United Kingdom and the Human Sciences Research Council (HS R C )
in the Republic of South Africa, instituted large-scale, on-going investi-
gations into education in general and computer use in education in
‘particular.

It is the purpose of the section following t0'present'an overview of the
developments and trends in CAL in these countries in the light of work
done by individuals and Commissions in order to establish the extent of
the advances made in the ‘regular' education sphere, as well as the
sphere of education of pupils with specific 1earning disabilities.

‘2.3 The United.States

2.3.1 General Develppments in Computer-Aided‘Learning

The earliest involvement with computer aided learning in the United
States began in the late 1950's and the early 1960's. These early
"experiments" were funded mainly by the large computer companies such

" as IBM, as well as Federal agencies such as the National Science

Foundation.  Private foundations such as Carnegie as well as Universi-
ties also became involved. | |
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Early work with handicapped pUpils evolved from the work in 1963

by Patrick Suppes and Richard Atkinson at Stanford University. The
early phase of their project was concerned with the development of
courseware to be used for drill and practice in mathematics and
~language arts for e]ementary‘schoo] pupils. In the 1960's further
developments in CAL took place at universities such as I11inois and .
California (Irv1ne) but work here was aimed at university and ;
college students, and encompassed un1vers1ty subJects such as physics |
" and mathematics.

Into the 1980's computer-aided learning in the United States has be-
come a field which is so diverse and rapidly changihg‘that‘if is al-
most impossible to point exactly to where developments have progressed
at any one time. The National Association of Users of Computer Aids
to Learning (NAUCAL) stated that it saw the domain of computer-aided
~ learning to be that of learning about the computer, learning through
‘the computer, learning with the computer and computer 1earn1ng support
systems. (Zinn; In Rushby; Ed. 1981)

In the 1980's microcomputer applications in the Un1ted States have
‘tended to focus on the points enumerated above.

James Hassett (1984) states that from 1981 to 1982 the number of schools
w1th computers nearly doubled and that in 1983 more than two out of
every three public schools owned at least one computer. According to
the most recent count in the United States there are about 92 students

| per machine in schools that own computers. (Hassett, 1984) Hassett
suggests that there can be little doubt that mass marketing has played
“an important role in the adoption of the new technology but adds that
-microcomputers are undeniably becoming an important part of the schools'
curricula in two broad areas : 1earning about computers and 1earning
with computers. The trend into the 1980's is for high schools to focus '
on the first approach, emphasizingrboth computer science and the elusive
" concept of computer literacy. According to theVJOhnAHopkinskUniversity
survey carried out by Henry Jay Becker'in_1983, high schools are begin-
ning to devote more time to computer programming than to educétiOna]
‘games or drills in other subjects. In.e]ementary'schoo1s,hthe opposite
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trend seemé'to be evident, With most schools tending to use the
computer as a means to achieve some academic goal in'mathematfcs,
English, science or social studies. Most educational software
currently'available in the United Stetes is aimed at elementary

level and uses the computer as a tool to teach traditional subjects.
(Hassett, 1984) ~ Much of the software is still poorly designed and
software evaluations are performed by the Educational Products Informa-
tion Exchange Institute (EPIE) based at Teachers College, Columbia
University. Very few programmes still seem to meet the minimum tech-
nical and instructional standards set by'the~Institute. Recent (1983)
surveys suggest that only about three or four out of every 100 pro-
grammes were considered excellent. (Hassett, 1984) '

With reference to the question of programming, again, the John Hopkins
survey found that 76% of high schools and 47% of the elementary schools
that own computers now offer regular or extensive instruction in com-
puter programming. It was shown that schools reported that the amount
of time devoted to programming instruction went up each year that they
'owned a miCrocpmputer,;whi]e the time devoted to using the computer to
teach other subjects steadily declined. The trend fbr the present
seems that schools apparently have decided that the best educational use
of computers is to teach students about computers.

Into the 1980's the relevant authorities in the United States realized
the need for computer-aided learning to interact with a number of needs
and’issues‘re1ated to techno]bgy as well as to educationa] applications.
A major need at a national level was perceived as one where co-ordination
was necessary in planning and funding. The authorities realize the
need to accomplish direction in respect of goals, standards and credibil-

~ity. It is suggested by Zinn,(In Rushby, Ed., 1981) that funding
necesSary to meet the needs in the area of'educatioh'can no longer be

‘handled piecemeal through many different agencies; The commitment to
excellence in education, and to effective use in technology, Zinn
states, must come from the top. Information and advice on the educa-
tional use of cdmputers in areas such as research development,
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- elementary and proféssional education as well as special edUcation

(i.e. gifted and handicapped) have:accumulated over a number of ‘
years in the form of recommendations of commissions and professional

organizations. . | o

CurrentTy - and possibly - in response to pressures and problems

attention is being given to areas of specialized education and ways

-are being sought to harness microtomputers for application in these

areas.

- 2.3.2 Developments in Microcomputer”Use,with,Learning Disabled
- Pupils |

During the 1970's State and Federal legislation in the United States
placed demands on special education programmes for inéreased organiia?
tion,'management and proyision"of educational services. One such
piéce of legislation was PL 94-142. (The Education for A1l Handicapped
Children Act of 1975). The United States Congress explained its
findings in respect of special education in Section 601(b) of its
report, but declared its intent in Section 601(c). This intent set
the tone for enormous changes in public school programmes to provide

-full educational services to the handicapped. The section reads:

It is the purpose of this Act to assure that all
"handicapped children have available to them with-
in the time periods specified..., a free appropri-
ate public education which emphasizes special edu-
cation and related services designed to meet their
unique needs, to assure that the rights of handi-
capped children and their parents or guardians are
protected, to assist States and localities to pro-
vide for the education of all handicapped children,
and to assess and assure the effectiveness of
efforts to educate handicapped children. (Mayer, 1982:93)

.The requirements which came about as a result of P.L. 94-142 increased
the paperwork and documentation; created greater need for interpersonal
communication and co-operation among staff; and put a new emphasis on
regular, accountable, individualized instruction and measurement of

- pupil progress. (Hanley, 1983) In this context, a number of educators
started to look to a new technology, namely the microcomputer, to assist
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them .in accompTishihg the tasks associated with the comprehensive
delivery of education services to learning disabled pupils.

On the strength of individué] research undertaken by people such'as
~ Cartwright and Hall (1974), Carheh and Kosberg (1982), and Hassel-
bring (1982), support grew amongst special educators for the adoption
of microcomputers as an aid for children with Tearning disabilities.
" Vanderheiden (1982) stated: ' '

It would be impossible to quote an exhaustive list
of the special functions microcomputers could pro-
vide for disabled individuals. Almost any aspect
of human activity that has been impaired could
potentially be aided to some degree though the use
of microcomputers as processors, manipulators or
controllers. (Vanderheiden, 1982:138)

With such attitudes and the interest of special educators in pursuing .
the possibi]ities of utilizing microcomputers with learning disabled
pupils, a study was sponsored by Special Education Programmes (SEP),
U.S. Department of Education, to investigate "Microcomputers in the

Schools - Imp]ementation'in Special Education". This study was under-
- taken in 1983 and to the. knowledge of the wr1ter this is the on]y such
major government sponsored study undertaken in the United States in

respect of microcomputer use with Tearning d1sab1ed pupils. The
report on the organizational aspects makes interesting reading. It

is intended that the information collected and analyzed in the investi-
gation will serve as a basis for an extensive'diséemihation'effort to
assist teachers of learning disabled pupils in using m1crocomputers
appropr1ate1y and effect1ve1y '

During 1983, case studies were conducted in 12 school districts across’
the United States in order to investigate organizational issues related
to microcomputer use in the educatipn'df learning disab]éd'pupils,
(Appendix 1). Besides conducting the study with particular characteris-
tics in mind such as geographic dispersion, elementary and secondary

~ programmes implemented, administrative and instructional application

| of microcomputers and instructional applications with pupils represent-
ing a variety of handicapping conditions; two other features were
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c0nsidered»important. - These were tne following:

-History. In order to measure the process of imp]emehtation it was
important that the microcomputers had been introduced at Tleast
eighteen months prior to the case study investigation. ~ This would
enable an examination of a sequence of 1mp1ementat1on of steps,
‘including planning, adopt1on, allocation, management, training and

software acquisition.

" «Collaboration. An area of particular interest_to the investigators
was the interaction between teachers of learning disabled and ordinary
teachers in the use of the microcomputers at their particular schools.

Aspects which were highlighted for the purpose of the investigation
were: _ - _
» Characteristics of Microcomputer "Systems"

+ Special Education use of micfocomputers - Collaboration
or Spec1a]1zat1on7 _

e Supervising the m1crocomputers from the top down, or
the bottom up? :

-Adm1n1strat1ve and Instruct1ona1 app11cat1on : Competitive
or Comp]1mentary7

* Training and emerging staff ro]es for m1crocomputer
1mp]ementat1on v

Significant aspects of the above areas of investigation‘are outlined

~below.

In respect of the chéracteristics of micrOcOmputer systems, the investi-
gators defined a microcomputer_system in a school district as a set of
microcomputers shared by an identifiable group of users. = The micro-
computers'served a variety of purposes and specific app]ications by
users could be relatively independent.' The "System", Hanley states,
was characterized by the presence of several decision-making patterns:
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(a) Co-ordinated decisions were made in the initial
purchase and adoption of microcomputers;

(b) Co-ordinated decisions were made regarding the
allocation of microcomputers to different physical
locations, to different app11cat1ons, or to meet
var1ous scheduling needs;

(c) Some functional 1nterdependency existed amdng'the
units - for example, in the formal sharing of
software or the provision of maintenance; and

(d) Some commori arrangements were made to provide
technical assistance or training to users.

When attempting'to assess the role of the microcomputer in special
education a key question was asked:
* Does the teaching_of.learning disabled
need its own system of microcomputers,
~or can learning disability applica-

tions be integrated with other micro-
computer applications?

The investigators came up with a very clear answer on this issue:

« Many needs of learning disabled pupils could
be satisfied within the context of a more
general microcomputer system.

Further, on the question of whether teachers of learning disabled
pupils should have their own microcomputer system or whether they
should collaborate with mainstream education, it was found that some
of the most successful uses - in terms of the number of teachers and
pupils involved,and the diversity and extent of applications made -
occurred in districts where the microcomputers were available to both
special and regular education users. Hanley states that in many of
the cases cited above, the differences in applications between the two
groups were essentially transparent - training for staff was the same
and the software_and approaches to the microcomputers were identical.

When it came to the quest1on of supervising the m1crocomputer, it was
established that most school systems contained both centralized and
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decentralized decision-making patterns. Questions'that‘wéke‘raised
in respect of this issue were: '

« Who is involved in implementing microcomputers
and how do their roles affect the acceptance
of the technology into the school system? and

"+ To what degree do features of the technology
itself affect the organization and delivery of
educational services?

To examine this issue, the investigators documented the supervisory

patterns present in the various school districts, including the organi-

zational framework for the specia] education programme. = The investi-
gators examined the staff and activities associated with microcomputer

| imp]ementations; ‘especially decision-making patterns related to ‘

planning, adoption, purchase allocation, software review. and selection,

management of the units and training.

- It was found'that neither a centralized nor a decentralized pattern had
clear advantages; growth (numbers of microcomputers and users) and
utilization (number and diversity of applications) occurred with similar
success 1in both types of systems. '

A number of the schools investigated utilized their computer systems
both for instructional and administrative purposes. - This gave rise to
the debate as tb whether or not administrative and instructional
apb]ications could be implemented within the same computer system. In
order to examine this issue in terms of microcomputer applications,

the investigators examined school systems that had implemented admini-
strative, or instructional, or both types of applications.  In some
cases, the system began with only one type of application, but later
expanded to include both types. In the majority of cases, (nine out
of twelve), the microcomputers were used initially for instructional

' applications only, but seven of the systems initially designed for
-instructional applications only added administrative applications later.
[t was found that growth of microcomputer syétems were strongest in
systems where both_administrative and instructional applications were
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used. To a degree it can be inferred that the introduction of
administrative application into an instructional system did not
necessarily restrict or inhibit the instructional uses. |

In respect of training and emerging roles for teachers of Tearning
disabled pupils with the use of microcomputers, it was established
that the various school districts used a variety‘of approaches to
prepare teachers to use microcomputers. This ranged from self-
instruction and 1nd1v1dua11zed technical assistance, common in the
Cinitial stages of microcomputer adopt1on, to 1arge—sca1e, district-
~wide in-service courses. It was interesting to note that most
teachers were not 1nterested in lTearning how to programme, they
simply wanted to be able to use the computers.
As far as teachers of the 1earn1ng disabled were concerned the con-
tent of the courses offered was no d1fferent to the content for

teachers in the regular classroom.

When growth occurred beyohd the initial adoption of computers, the heed
for co-ordination of the microcomputer system evolved. Most of the
school districts investigated established formal "co-ordinator"-

) functions.  The co-ordinator role was that of improving management

(of numerous units) and to reduce inefficiencies, redundances and in-
compatibilities (of equipment) across users. ' '

Hanley (1983) suggests that the application of microéomphters'in the
teaching of learning disabled pupils will remain part]ybexperimenta1
in nature for the near future and that attention will have to be given
to planning, monitoring and evaluating its use in the teaching of these -
pupils. Ultimately, he suggests, special education admihistrators _
may have to take a more active role in the planning and management of
microcomputer systems to encourage more specialized use of micro-
computer technology in programmes for learning disabled pupils. '
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2.4 The United Kingdom

2.4.1 General Developments in Computer-Aided'Learning

Most of the activity in the United Kingdom in the sphere of CAL

is fairly recent. ' Much of the progress made during the 1970's

- is based on the work of the_Nationa]-Development Programme. |

(NDP, 1973-1977) One cannot, however, overlook the work and support
given by the research councils - particularly the Soc1a1 Science
Research Council (SSRC), pr1or to this date.

~ Maddison (1983) states that, historically, the introduction of computers
into education in Britain began in the universities. Certain universi-
ties in England were at the forefront in deve]op1ngv1mportant'forms of

~ computer constfuction and programming. At the University of Manchester,
two professors, Williams and Kilburn, designed and operatéd successfully
in June 1948 the first electronic digital computer to hold its pro-
grammes and data in the same store. Soon after developments at the
University of Manchester, Cambridge Uhiversity constructed at their -
Mathematical Laboratory, the Electronics Delay Storage Automatic
_Calculator which carried out its first fully automated calculation in’
May 1949. -
Mainframe computers began to spread in ‘universities which led to greater
rationalization of investment in them. In the 1960's the Computer Board
provided universities with their main computer as well as with depart-
mental digital machines costing R50 000 or more. Machines covering

the whole range of sizes both digital and analogue, were provided by

the research counci]s for specified research purposes.

In the educational sphere at primary and sécondary levels there was
very little activity at the beginning of the 1970's.  (Hooper and

'Toye, 1975) A number of projects were undertaken by'individuals_based
in educational institutions or by the institutions themselves. Projects
were also undertaken by commercial organizations such as IBM and I.C.L.
Only later did SSRC and NDP-funded projects give impetus to the movement
to know more about CAL in education and commerce.
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Significant projects'instigated and developed during the 1970's

were the Leeds University Project, Chelsea Science Simulation
Project, and the Havering Computer Managed Learning System Project.
Details of the$e projects are to be found in Computer assisted,1earn-

ing in the United Kingdom : some case studies; edited by Richard
Hooper and Ingrid Toye. (1975)

_In January 1973 the National Development Programme in Computer-Assisted
Learning was Tlaunched. The origins of the National Development Pro- .
gramme can be pinpointed to December 1967 when the Nationa] Council for
Educational Techno]ogy (NCET) decided to set up a Working Party with
the fo110w1ng main terms of reference :

* To inVestigate the potential role of- the computer
as a component of educational and training systems
in the United Kingdom tak1ng into account as necessary,
exper1ence and trends in other countr1es

« To outline a systematic programme of applied research
and development which it would be desirable to encourage,
aimed at exploiting the computer to the best advantage
in education and training. (Hooper, 1974: 59)

The Working Party which reported in 1968 recommended a "national re-
search and development programme" with the following objectives:

(a) To develop new equipment, software and instructional
techniques to exploit the full potential of the
~ computer as an educational resource.

(b) To ensure from thevoutset'compatibility among
~emerging computer-based learning systems.

}(c) To develop tecnniques to reduce the cost and promote
the efficiency of computer-based learning.

(d) To promote the production of a significant volume
of instructional material of proven quality.

(e) To provide for storage and dissemination of informa-
: tion and instructional material. (Hooper, 1974:59)
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As a result of the Horking Party Report, NCET decided to initiate

a major feas1b111ty study. The feasibility study report became
the basis of a brief NCET document published in 1969, called
Computer-based learning: = a programme for action. This document
was written by a group chaired by Professor J Vaizey which had been
kset=up to guide the work of the feasibi]ity study team. - Computer-

based learning: a programme for action, set out the case for a
five-year, £2 million programme. - '

‘!The government;Vfollowing~much diScUsSion and negotiation amongst
interested departments; announced its approva] of a five-year £2 million,
national deve]opment programme in computer-ass1sted 1earn1ng at the end

~of May 1972. ‘

The aim of the National Programme was seen from the start to be firmly
developmental. Owing to the relative novelty of CAL in the United King-
dom at the time, and given the average teacher's scepticism of paper
feasibility studies and research reports, it seemed important for the

aim to be very tangible. (Hooper, 1974) For CAL to become accepted

by teachers and administrators in education, it was suggested that it

hdd to be seen to be working and workable not in a laboratory environ-
ment but in a range of real educational settings. The National
Development Programme in Computer-based learning enabled the computer

to become estab]ished as a teaching instrument, andvit produced a wide -
varietykof materials which were used for day-to-day learning by a con- V
siderable and increasing number of pupils and students. . The National
‘Deve]opment Programme then recommended a period of consolidation to |
foster greater experience in using computer-assisted 1earn1ng programmes »
ready for a further advance during the 1980°'s.

‘This advance, as mentioned earlier, arrived with the’appearance of the
silicon chip. It highlighted the importance of the application of this
technology. The question now facing the British Government was how
education was to respond. In March 1980, a four-year Programme for
$chools,vcosting £9 million, was announced by the Under-Secretary of
State at the Department of Education and Science. - Two aims emerged as
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the principal focus for this programme : the introduction of pnpi15
to the new‘technology, its applications and effects, and the encouragee
,,ment‘Of teachers to make use'of devices based othhe technology to
- extend the means available to them for motivating pupils and he1pingtf
them to learn. (Fothergill, 1983) The Programme was known as the |
Microe]ectrOnics Education Programme (MFP‘ ~ The pronranwe was'td be
'respons1b1e to the Department of Educat1on of England, Northern Ireland
and Wales, and its work was to be undertaken through contracts arranged
with them and administered by the Council for Educat1ona1 Techno]ogy
The Programme was aimed at pr1mary and secondary schools in Eng]and ‘

Northern Ireland and Wales.

In 1981‘The Micros in Schoo]s‘Scheme was established by the Department
of Industry.‘ This scheme'madeeaVai1ab1evto Local Education AUthorities
funds to assistASecondary schools without a microcomputer to acquire
one in order that their pupils could have "hands-on" experience. It

~ was hoped that by the end of 1982 all secondarytsch001s in the United

Kingdom would have a microcomputer. From the beginning of 1982, the
 scheme was extended to those secondary schools already with equ1pment‘

which would not be eligible for a grant. In July 1982 the Scheme was
also extended'to cover primary schools,

In 1982 the BBC Computer Literacy Project was launched. The aims of

the project were toAintrdduce pupils and adults to microcomputers,' The
idea was that they should Tearn how to programme and use the micro-
computer.  The project was built around two ten-part television series

. "The Computer Programme" and "Make the Most of Your Computer®. . It
~included a book, a linked microcomputer system complete w1th User Guide,

a range of applications programmes and associated courses in BASIC

' and numerous additional aspects of computing. These were provided by .
the National Extension College in Cambridge. N ’ o

- An additional aspect of the BBC Computer Literacy Project, overall, was

a postal referral serv1ce which was established to place viewers in
contact with Tocal sources of advice and to supply information generaI]y.
| Other activities included the publishing of leaflets, developing -
familiarization and training courses linked to the project, and establish-
‘ing'wide»contacts with people in the field of microcomputers. ' A
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. .2.4.2 Developments in Microcomputer Use with Learning

Disabled Pup1ls

Fo110w1ng ‘the 1aunch1ng of the MEP, the Council for Educational
Techno]ogy submitted a proposal for £1,1 million of funding for work
in, special education. (C E T ,1981) Current developments and trends .

~in microcomputér use in the United Kingdom with learning disabled

nupils are inextricably tied in with the work of the MEP in the _
field of pupils with special educational needs. ' '

- After it had been decided to launch work in the'specia1 education
sphere, the MEP's Advisory Committee agreed that the allocation of
- funds should be directed for the explorat1on and development of seven

key areas.

(a) - The funding of regional curriculum development
groups, coming together through the LEA's, as
envisaged in the'MEP Strategy document.

(b) Eleven one-week teaching training courses over
three years. ‘

(c) The establishment of four ‘'Special Education
Microelectronic Resource Centres (SEMERC's)
in parallel with the MEP's 14 regional centres.
Each to have a regional role but also a specialism
in:
(i) the blind | v |
(ii) the deaf and language impaired (including dyslexia)
(iii) the physically handicapped -
(iv) ESN(S) and autistic children.

£16 000 was allocated to each centre pef'annum
- as well as an initial £30 000 per centre for
equipment and books.

(d) £10 000 per annum granted for consu]tancy on
communication aids.
(e) £47 000 granted for two special investigations into

(i) the problems of access of physically handicapped
and blind 1earners to CAL material;

(ii) the development of input dev1ces for severely
- handicapped ch11dren
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(f) The production of a Special Education issue of
ACE (Aids for Communication in Education) to go
to all special schools in Autumn 1981. ‘

(a) £20 000 for the production of small devices for
educational applications which would not otherwise
be economically feasible.

(Smith Ed, 1982:66)

Mary Hope, who is based at the CET in London became'the National co-
ordinator for special e€ducation in the MEP progkamme Briefly, the
MEP focused on giving practical help to teachers in the special edu-
cation sphere in the fo]]ow1ng way: '

« Information and adv1ce about the use of microelectronics
with children with lTearning disabilities, 1nc1ud1ng in-
serv1ce training; ‘ _

« demonstrations of the software and hardware available,
either at the SEMERC's, ACE or RIC's (Regional Informa-
tion Centres), with advice about the latest devices and
programmes available;

«a focus for discussion and debate about ‘good practice', .
bringing together people w1th common interests or
problems;

e funds for really or1g1na] ideas for curr1cu]um develop-
ment ;

+a growing stock of 'copyright free' software (which
teachers may copy). v _ '
o (CET, 1984:1)

The MEP -programme has been extended to operate for six years (since
March 1980) and £18m has been allocated so far to its functioning.
‘When the Special Education programme was launched in 1981 a directory
was opened which listed projects being undertaken throughbut the United
Kingdom.: |

In the first directory (which is regularly updated) in the region of

50 projects were listed as being currently undertaken. Institutions
where projects were being undertaken included schools for the physically
handicapped, educable sub—nbrma], maladjusted, and deaf. Numerous
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comprehensive schoo1s were also invo1ved}in projects aimed at

their remedial pupils. ~Colleges and universities_were'involvedf.

as well. o o |
ACtivities‘involved using programmes to'éid remedial pupils as well
as programmes being developed to stimulate mentally and physically
handicapped pupils into'purposefuT activity. Programmes were |
designed to help pupils with reading; writing, spelling and maths

as well as training them in skills such as perception, spatial orien-
- tation, manual dexterity and concentration. (CET,1981) | |

‘As mentioned earliér, financial assistance was given to help new
projects. The MEP dOes'nbt specify the kind of project that it will
fund. It acknowledges that as far as software is conce}ned there

seem to be enough imaginative_ideas - especially for teaching pupils -
with severe Tearning disabilities. Proposals are more Tikely to be
bfavoured if they encourage learning by'discoVery,-exploifing the
immediate interactive capabilities of the microcomputer.' The Pro-
gramme is aiming to see the generation of more programmes which require
_1ogi¢a1 thinking, the p]anning of strategies and decision-taking or
those in whichvthe pupi1$ themselves generate the specific information
content. The Programme also feels that tHere is great-scopeifor the
use of simulations With Tearning disabled pupils. (CET,1984)

While aiming for the content of programmes as discussed above, the
MEP has divided the special education projects they are funding into
six categories.  The first five relate to the special educational
‘needs of the pupils they are designed to help:

.« moderate Tearning difficulties
» severe learning difficulties
«sight impairment

- hearing impairment

«physical handicaps .

. management.

By mid-1984 there were about 60 projects being undértakén.throughout
the United Kingdom in the areas mentioned above. (CET,1984) The
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reason for encouraging these projects was because up to this time _:.
very little educational microcomputer software had been produced
explicitly for children w1th special educat1ona1 needs.

The MEP is interested in estab11sh1ng whether the programmes avail-
ab]e_(1nc1ud1ng»those be1ng designed as part of projects) are suit-
.able; ‘To this end certain programmes which have been estab]ished és

being potentially suitable for learning disabled pupils have been
‘given to teachers at two or three schools to be 'tried out'. The
_MEP’acknow1edges that this method is not a scientific appraisal but
at least of fers the oppoktunity for the views of some who have used
the material to be helpful to others whd are looking for software
‘suited to their needs. (CET,1983) - The MEP provides a software
evaTuation check]ist to be used in assessing the programmes.

2.5 The Republic of South Africa

2.5.1 General Developments in Computer-
Aided Learning

Since the end of the 70's there has been a signifiéant'increase in
'interest in computer use in South Africa. The infrastructure in
White education is fairly sophisticated, and owing to South Africa's
close links with Western countries, many advances made -there are

often absorbed into the local system. One of'these’advanpes has been
the use of the microcomputer in education.

When computing burst onto the scene in South Africa it immediately

- faced certain problems. Before it could be implemented in any way

in commerce, industry or education, certain shortcomings had to be
overcome. |

In respect of educat1on a major prob]em was that of insufficient
teachers suitably qua11f1ed to cope with teaching the new techno]ogy.
In respect of the pupils there were further problems as mény of them,
(and here all population groups in South Africa; Asian, Black, Coloured.
and White are referred to) of schoo] -going age are env1ronmenta11y
deprived in relation to educat1on for a technologically- -oriented
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society. (HSRC,1981)

~Up to‘the early 1980's there wes no computer app]ication’in,échoo]s.
Computer science had been'dffered at universities and technikons as

a subject and various large companies and private institutions offered
courses in order to enable employees to become familiar with the

- computers being used in their companies (e.g. banks, insurance

companies)i' Training in the educational field was far behind and
,educat1on1sts, in fact, pointed out that tra1n1ng for spec1a11sts in
educat1ona1 techno]ogy had been 1nadequate.‘

In 1981, the HSRC education report was published. - This, as mentioned
earlier, was one of the most extensive investigations ever undertaken
in respect of education in the Republic of South Africa..

The'HSRC education report gave considerable attention tovedutationa1
technology. The computer was seen as a means to upgrade the standard
'of'teacher% especially Black teachers. The report recommended that
immediate attention should be given to the introduction of computers
in education, and that a research committeeAshou1d be established to

" initiate and undertake this research. The research committee publish-
ed its Report during 1983. ' ‘

‘During the late 1970's and early 1980's, however, a number of develop-
ments were in fact taking place in computing. Gregory (1983),
~Delpierre (1984) and Metrowich and Roux (1984) diSCUSs'a:number of

significant,deve1opments.

In August 1981 the Un1vers1ty of the Western Cape (UHC)'insta11ed a

" mainframe-based PLATO system serv1ng 64 term1na1s This has since
grown to an installation with 104 terminals of which about 80 are
available to students In 1982 the. Un1vers1ty embarked upon a five-
year CAL plan encompassing four linked prOJects These were

, env1saged as follows: o '
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(a) Vvalidating and disseminating computer-based
curricula in mathematics and sciences for
pupils in final two years of school.

(b) Extend (via terminals) above scheme to secondary
schools, technikons and colleges of education in
the Western Cape.

(c) Research and development programme for mathematics
and sciences, involving the participation of
secondary schools teachers and tertiary 1eve1
personnel.

(4) Develop CAL expertise amongst teachers.
: (Gregory, 1983:143)

Delpierre (1984) points out that the UWC PLATO project has worked
reasonably well and that about 46 of the 66 academic departments are
making use of it., He states that the Biochemistry Department at '
the University is the 1argest user of PLATO on the campus, based on
| hours of on-line time pek student per year. He further points out
that recent results (1982/3) have been encouraging with increased

pass and reduced dropout rates.

During 1983, two TOAM computer-aided 1eérning systems vere acquired in S.A.
from Israel. One TOAM (a Hebrew acronym for test and practice)
system has been installed at a specially prepared room at the Molapo
Technical Centre in Soweto, whilst the other is housed in a 12-metre
long mobile trailer. The system consists of 32 terminals, a small

mainframe computer and a printer.

Pupils perform'bad1y in arithmetic at primary schools in Soweto
(Metrowich and Rbux,-1984),therefore researchers undertook to estabiish
whether the situatibnvcould be improved by exposing pupils to the micro-
computer terminals and software and thereby evaluate some of the
claims made by the developers of the system with regard to the follow-
ing: ' |

( The importance of the teacher in the total TOAM system.

a)
~(b) The ability of the system to evaluate the performance
of the pupils in arithmetic. :



39

(c) The effective use of the pr1ntout as a d1agnost1c
tool by the teacher.

(d) Strateg]es“for the remediation of weaknesses as
revealed by the computer.

(e) The effectiveness of the computer programme in
improving the performance of pupils.

(Metrowich and Roux,.1984:10)

TOAM was implemented at five primary schools.  The system is not
designed to give tuition but is rather a test and practice medium.
The project is scheduled to run until the end of 1985 but, although
still in its .infancy, the pflot study has revealed some interesting
findings. = One interesting finding is that the performance of the
pupils in the HSRC tests has implied that the grad1ng by the computer
is similar to the standard expected of pupils in the various grades
in South African schools. (Metrowich and Roux, 1984)

At school level education authorities héye been encouraging'the intro-
- duction and use of microcomputers. There is as yet no fixed depart-
mental policy, but numerous schools, both provincial and private, have -
taken the initiative to introduce computers in their schools. In the
Transvaal and the Cape the emphasis has been on independent micro-
computers. They have beeh introduced principally at thebsecondary

. school level although a number of primary schools have embraced them
as well, Most of the applications in primary and secondary education :
have been with mathematics. Schools which have made the greatest
advances in introducing_computeré have usually been those who are well
endowed financially. Computér hardware and software are not yet
standard departmental 1s$uevsd only those schools with the finance or
fund-raising capacity have been able to purchase the neCessary equip-
ment - which into the mid-1980's is still relatively expensive. As
there has been no fixed directive from educational departments in
respect of hardware and software, it has been left to those schools
getting involved to decide how_best they want to use the'microcomputer
in administration and the curriCU]ym. ’
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Obviously some kind of uniformity of policy had to be forﬁu]ated in
order to manage the new technology, and this is evinced in the
research committee report - mentioned earlier - which was published
by the HSRC in 1983, - T

The specific task of the work research committee resulted in nine sub-

‘reports that were subsequently integrated in a work committee report.
A full set of reports on The Computer in Education and Training were
finally published. = These constituted the following: |

Part 1 : The computer in education and training :

: findings and recommendations.
Part 2 : The computer in education and tra1n1ng :

~ 'supporting reports. :
Part 3 Spec1f1cat1ons for m1crocomputer systems in schoo]s
- and other educational institutions.
Part 4 : Specifications and criteria for the design and
eva]uat1on of educat1ona1 courseware : guidelines

, . for users. o

Part 5 : Strategies for the 1ntroduction of computer awareness

and computer literacy.

The recommendations made in the repokts have yet to be fully accepted
and implemented but as such provide a significant insight into the
direction in which the educational authorities feel computing in South
-African schools should be:moving._ Recommendations were made in re-
spect of education and training at tertiary, seCondary and primary
institutions as well as in the formal and non-formal -educational
sphere. A number of significant recommendations ‘are noted hereunder.

The research committee suggested that a central, and'other'cofordinating
bodies should be established. = Two such bodies, the National Advisory
Councf] for Computers in Education and Training (NACCET) and a South |
African Centre for Computers in Education and Training (SACCET) were
recommended. The former would concern itself with advising the
relevant Ministers in government on the policy for the introduction and
- use of the computer in education and_training as well as serving as a
controlling body for the latter. SACCET would have the function of
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co-ordinating the activities of regional centres as well as cojlect- '
ing, advising and‘disseminating information in respect of computers
in education and training. The regional centres would, in
collaboration with SACCET, function as foi]ows:

. evaluation of educational courseware

. obtaining quality educat1ona1 courseware and
making it available

« distribution, storing and making information
available on software

"¥'g1v1ng advice to teachers, 1ecturers and other
training personnel

« reviewing and evaluating SpeCifications for
microcomputer systems with feedback to SACCET

«reviewing and evaluating criteria for the
evaluation of educational courseware with feed-
" back to SACCET '

¢ keeping computerized registers on individuals
~involved with computers in education and train-
ing and those deve]dping'programmes, and

+»aiding the training of teachers (present1ng
courses, deve]op1ng programmes ).

(HSRC, 1983:64)

Other recommendations of the research committee, as mentioned earlier,
were concerned with educational courseware as well as formal and non-
formal educational applications and financing. An important aspect
of the report highlighted the urgent need for'promoting computer
awareness and computer literacy.  To this end the research committee
suggested certain outline programmes for computer awareness and
computer 1iteracy.: - |

Certa1n recommendat1ons were made in respect of computer use with
- school pupils from Standards Two to Ten.

“With pupils in Standards Two to Four it seemed ev1dent from the re-
search that initially the priority with this group would be computer
vawareness,-rather than computer literacy. (For the purpose of the
investigation, Computer Awareness was taken to mean the minimum know-

ledge required by a citizen to operate with reasonable confidence in
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~in a computer-using society; whi]st'Computef Literacy wa$~taken to

- mean the knoW]edge‘and skills required to gain an underStahding about

‘ computers, their uses, app11cat1on and 11m1tat1ons, and the1r 1mp11ca-
‘tions for society.) (HSRC, 1983:6) Pupils in Standards Two‘to Four

would be guided to become familiar in handling the problems of inter-

facing with,a;machine, such as beCQming familiar with the use of the

keyboards.

It was suggested that Standard Five shou]d be seen as a “br1dg1ng year"
between the end of computer awareness in Standard Four and the beginning
-~ of "hands-on" computer 11teracy in Standard Six. ‘,It was recommended
that in Standard Five, the majority of schools would teach computer
literacy using written materia]s and visual aids such as films. It
was firm1y suggested, however,tthat primary schools which were in a
pos1t1on to introduce "hands-on" computer literacy, should be prov1ded v
with material support from the authorities. .

For pupils in Standards Six and Seven, it was recommended that computer
Titeracy should be taught in a more formal manner using hardware
supplied wholly by the education authorities. The problem, of course,
existed that such a course of action might have to be delayed until all
A schools threughout the ceuntry had been provided withithe’ré]evant
~hardware. Tot0vereome this, it was recommended that initially there
should be two "levels" of computef 1iteracy in Standards Six and Seven.
_Level 1, would be for schools with no, or inadequate trained staff.

A "non-hands-on" literacy course using television and/or written

| ‘material, would be used, éupported if possible by audiovisual media.
Level 2, would be operative'in a school where there was the netesSaEy
‘staff to introduce "hands-on" literacy. These schools should be
supplied with adequate quantities of computer equipment.

In Standards Eight to Ten the research committee noted that pdpils in
these classes would already be under pressure of a full curriculum of
- examination SUbJECtS and that computer 11teracy as such would be in-
: apprOpr1ate. ‘It was recommended, therefore, that ' ‘computer activity”
ﬂéhou1d take the form of computer studies and/or computer clubs.
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As yet there is no national or,provincié] policy in respect of

‘microcomputer use with learning disabled pupils. Neither has

'there been any investigation directed tOwards'this'area of educa-.

~ tion.  Schools and school clinics are left to their own devices™
as to what course they want to take when it comes to microcomputer_

use in remedial education. '

As a later chapter deals with this subject in the local context;‘

it will not be referred to here.



CHAPTER THREE

3.0 LEARNING THEORIES : THEIR RELATIONSHIP TO COMPUTER
AIDED LEARNING

3.1 Introduction:

There are many different kinds of learning. - Learning can range from
a simple response to the solution of a highly complex problem.  Some
lTearning theories have focused on simple low-level behaviours while
others have been'concerned with the processes involved in complex

learning.

This chapter will concentrate on thosé theories of 1earnihg which have
influenced computer aided learning in the past and which seem to hold
the greatest potential for use - with microcomputers - in the future.
Computer aided learning encompasses a very wide range of learning tasks
and it is for this reason that learning théOriesvat both ends of the

'1earn1ng continuum will be considered.

Within thé field of psychology there has been a diversity of views re-
garding the'concept ofvlearning; The concept of Tearning that has _
dominated the field of psychology from the beginning of this century has
been behaviourism. "Behaviourism emphasfSes that progress was. to be
made in psychology only through the elimination of such research topics
as memory and mind while concerning oneself solely with observable
phenomena - behaviour." (Chambers and Sprecher, 1983:90) - J B Watson
introduced this concept and stimulus - response (S-R) psyého]dgy became
~ the traditional approach to learning in the United States. '

During this phase in the field of learning, E L Thorndike developed the
concept of "The Law of Effect". This concept states that learning which
is accompanied by satisfaction on the part'of the pupil is likely to be
more permanent than learning which is accompanied by frustration.
" (Callender, 1969) ~ The reward received by the learner is said to
inforce" his behaviour. In the 1930's B F Skinner introduced the idea

re-
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of operant conditioning, in which even the stimulus (S) was taken
out of the S-R and‘the response (R) only - foTloWed by a reinforce-
ment - formed the main 1eakning elements. The work of Skinner was
well researched and documented and his idéas came to dominate the
field.

', Chambers and Sprecher (1983) suggest that recentiy pSycho]ogistsihave

- begun to raise guestions regarding certain problems in the field. They
are concerned with the lack of progress made. in understanding cognitive
concepts such as thinking, memdry, perception and mental processes in
general. While these questions were being raised by psychologists,

V micfocomputers were making their appearance in schools and universities.
The information-processing activity of microcomputers was seen in many
quarters to be analogous to the human brain in which concepts such as
memory replaced stimulus-response bonds.  This revolution resulted in
experimental psychologists combining with ]inguists'and professionals
in the field of computer science to create a new field of cognitive
science. It has been suggested that this field, concerned with under=-
standing mental processes and making extensive use of the modelling
tapacities of computers, has brought an entirely new light to bear on
the topic of learning. i |

‘Learning theorists generally agree that certain conditions are necessary
for learning to take place. These are contiguity, reinforcement and
repetition.. Considering the above, the remainder of this chapter

will be concerned with a discussion of the concepts of operant condition-
ing; the basic principles of cognitive theories, and the ideas of

social learning theories. s

In the course of discussing these theories, an attempt will be made to
‘rélate them to courseware design for microcomputer delivery.

3.2 B F Skinner and Operant Conditioning

As mentioned earlier, manytwriters cite the application of Skinner's
reinforcement Tearning principles as the theoretical base for current
computer assisted learning strategies. These Tearning principles were
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incorpofated and established in the practice of,pkogramming‘and
programmed instruction. = ' ‘ |

Skinner (1968) maintains that there are three theories that characterize
learning. «TheseAake: ]éarning by doing, learning from experience and
learning by trial and error.  He states that thése'c]assica] theories

‘ represent the three essential parts of,any set of contingencies of
reinforcement: Tearning by doing emphasizes the response; 1learning
from experiencé, the occasion upon which the response occurs; and
learning by trial and error, the consequences. “He states that no one
part can be studied entirely by itself, and all three parts must be
recognized in formulating anyvgiVen instance of learning. A

Skinnef endorses the point of view that an organism learns mafn]y by_
producing changes in‘its environment. Techniques have been devised to-
arrange what are called contingencies of reinforcement - the relations
which prevail between behaviour on orie hand and the consequences of that
behaviour on the other - with the result that a more effective control
of behaviour has been achieved. (Skinner, 1968) '

Skinner refersvto two principal conditions which control behaviour. He
reférs to the Law of Effect, mentioned earlier, and points out that it A
has been established that effects do occur and that -they occur under
conditions which are optimal for producing thé changes called learning.
"He states that once a particu]ér type of‘consequence called fejnforce-
ment has been arranged, certain techniques allow one to shape the be-

haviour of an organism at will.

‘Skinner carried out experiments with pigeons in particu1ar; and discbverr
ed that if a pigeon autonomously performed a desired action at a specific
moment and was immediate1y rewarded, it would repeat the action on the
strength of -the reward. If it were to carry out a second desired move-
ment together with the first and again receive an immediate reward, it
would repeat both movements in the future for the sake of the reward.
Skfnner maintains that the pigeon reacts this way as a result of "learn-
ing". Skihner was able, in this way, to inculcate specific behavioural
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“patterns in pigeons and then mould them 1nto general behav1oura1
patterns. (Hattingh, 1976)

Skinner states that considerably complex performances can be attained
via successive stages in the shaping process; the contingencies of
reinforcement being altered progre551ve1y in the direction of the

required behav1our

This, therefore, is Skinner's great discovery - that reinforcement must
be used in order to shape behaviour effectively. Skinner states that
it s important to apply as many reinforcements as possible.- For the
experimenter who‘wishes to make a given animal capable of a certain
type of behaviour, the 1earn1ng programme will consist of applying re-
inforcing contingencies , arranging as many opportun1t1es as possible
for satisfaction. . Comparative studies show that a great deal of time
is gained thereby, and that the subject advances much further and is
capable of far more than could be foreseen. (Pocztar, 1972)

As mentioned ear]ier; after his experiments on pigeons, Skinner moulded
these behavioural patterns on other organisms. 'He transferred the
process to the classroom situation. Skinner'acknow1edges that there

are some vital questions which have to be asked and answered when turn-- -
ing to the study of any new organism: What behaviour is to be set up?
What reinforcers are at hand? What responses are available for embark-
ing upon a programme of progre551ve approximation which will lead to the
final form of behaviour? How can reinforcements be most efficiently
scheduled to maintain the behaviour in strength?  Skinner suggests that
these requirements might'be beyond the\scope of the ordinary classroom
teacher. An organism, he says, is affected by subtle details of contin-
gencies which are beyond the capacity of the human organism to arrange.
(Skinner, 1968) Skinner suggests that mechanical and electrical

devices must be used. Mechanical help is requﬁred owing to the enormous

number of contingencies which may be used.

Skinner suggested the use of a'teaching machine_to overcome the problem,
and pointed out significant features of such a machine,
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_* Reinforcement for the correct answer is immediate.

« A teacher can supervise an entire class at a time,

~and pupils can proceed at their own rate.

+ Gifted pupils can proceed more rapidly.

_-Carefu11y designed material can be presented:in which
one problem can depend upon the answer to the preceding’
problem and where, therefore, the most efficient progress
to an eventually comp]ex reperto1re can be made.

-Add1t1ona1 steps can be inserted where pup11s tend to have
trouble, and ultimately the material will reach a point
at which the answers of the average child will almost con=
sistently be correct

3.2.1 Linear Programming

. The 1950's saw the advent of programmed instruction besed on fhe operant
~ conditioning principles of Skinner. These ideas dominated the field of
psychology for many years. — The principles of programmed instruction
were based on the laws of'behaviour'discovered by Skinner in his labor-

‘atory experiments. | |

The linear form of programmed instruction is a result of Skinner's
~ research. This form of programmed instruction is characterized by the
following principles: ' |

(a) The ‘step by step pr1nc1p1e

The effectiveness of the learning process depends on the frequency of
reinforcements.  When teaching a specific discipline this means that
measures must be taken to provide as many opportunities as possible for
‘reward or reinforcement. This will mean dividing the information into
small units. In other words, if the units are smaller there will be
~ more reinforcers which will thus occur more frequent]y - Therefore - -
learning will be more effective.

(b) Activity

This principle suggests that pupils must act on each "unit of_ihforma-
~ tion" by means of exercises provided to assimilate it.
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(c) Success

Pupils will learn rapidly if they are given the possibility of
succeeding as often as possible.  The activity required for the
‘assimilation of knowledge must lead to success.

(d) Immediate verification

~ For there to be satisfaction and success, the pupil must know that
his action is correct. Hence he must be able to compare his reply
with the correct answer before passing on to the next step; there mUSt’
be immediate verifjcation.

(e) Learning progressés‘1ogica11y

In the process of learning, activity’shou]d increésing]y centre on what

'js to be taught. An dttemptvmust be made to avoid all'superfluous
elements likely to distract the pupil's attention. Learnihg progresseé
Togically  In this way it will be possible to speed up the process,
i.e. to provoke increasingly complex modes of behaviour, gradually
increasing in difficulty. -

 :(f) The principle of individual pace

Pupils must be left to proceed at their own pacé: This is the principle
of "individual pace'; in this way instruction can be individualized.
(Poczter, 1972:45) ’

‘3.3 Applicability of Skinner's Theories to CAL

In outlining Skinner's linear programme it will be observed that his views
~are applicable to the drill and practice and tutorial forms of computer
aided learning. What is meant by these terms?

«Drill and practice is commonly defined as a mode of computer de]iVery

‘designed to integrate and consolidate previously learned material via
practice on a computer. It serves as a supplement to ather forms of
instruction. -
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« Tutorials. ‘vThé tpt0r131 programme assumes the role of teacher and

 presents the material in a programmed learning format. The pupil
moves from one step to the next by answefing questions and may be
1branched‘to remedial or review segments ASVWe11~as more advanced
Tevels of the programme.  The usual format is that following the -
presentation of the matéria1, thevcdmputer questions the pupil about
the’information, If the pupil correctly answers the quéstion, the
computer then provides more advanced material for consideration. If
the,pUpi1 incorreCt]y'responds to the question, the computer pfesents
the correct answer and requires the pupil to enter the correct answer
through the keyboard in order to proceed. In some caseS~the'computer'
also provides he]p'When so requested by the pupi1.' -

Orill and practice programmes in use today, a]thoUgh'basedkon the earlier -
V programmed instruction models, are far more advanced in what they are.
able to accomplish., A typical drill and practice programme works on

the basis that the programme is content free so that the materia]_is
supplied as required by the user. In line with Skinner's principle of
"small units" of information, the form of the input usually consists of

a series of lines. The first part of the Tine would be the material
requiring a response from the pupil; the second part of the Tine consists
of the answer to the question posed in the first part of the line.

For example: , A
o " Question 1 / Answer 1
Question 2 / Answer 2 B
etc. '

 Pupils interacting with drill and practice programmes are directed
fhrough a predetermined series of steps. These are questions. The
pUpi]vproceeds depending on whether his answers are right or wrong. This
concept has much in common with programmed 1earning'princip1es, but the
‘difference:here, with microcomputer delivery, is that the materia] on the
_programme can be prepared which takes‘QCCOunt of the level of performance
- of individual pupils. " These pupils can be routed through particular
“sequences depending on how rapidly they acquire the:ski]]s being taught.
The sophisticated nature of microcomputers allows them to monitor pupils'
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progress.  Rostron and Sewell (1983) point out that more sophistica-
ted analyses can sometimes be devised to ascertain whether an inter-
action is too advanced and compTicated for the pupil - or too easy.
The level of response required can then be made s1mp1er or more
d1ff1cu1t depend1ng on the circumstances.

When the'monitorihg task is taken away from the teacher, he is able to
 pursue a more high-level assessment of interactions that are‘taking
place between the pupil and the computer. Skinner {1961) points out -
that if programmes are correctly designed, the role of the teacher in
fhe process will be to follow the progress of each pupiT and suggest'
collateral material which may be of interest. The teacher may also
outline further stud1es and recommend changes to programmes of d1fferent

 levels of d1ff1cu1ty

[t has been argued that drill and practice programmes can beche boring
‘and that they offer little scope to the learning processes which involve
problem so1vihg and discovery. In the case of the learning disabled

it can be argued, however, that there are certain basic skills which
"he has to acquire and which have to be practised so that they become
second nature. The drill and practice mode of microcomputer delivery,
and the environment in which the process takes place offers the pupil
the right kind of "user-friendly", “problem-free" setting in which these
skills can be acquired. Drill and practice delivery is sometimes the
only way in which pupils can attain adequate practice either because of
their speed of response or because of the nature of their handicap. In
~these situations the drill and pract1ce programmes provide a very 1mportant
support1ve role. ‘

Skinner (1968) states that it is inefficient and often impossible for a
teacher'simpr to wait for a behaviour to occur so that it can be rein-
forced. He must induce the pupil to act, but he must be careful how he
does this.  Getting him to act on a given occasion may intérfere with
raising the probability that he will act in the same way in the future.
He suggests that the best way to help the pupil arrive at an answer or
piece of information that he is trying to recall is to give him a strong
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hint or evén'the whole answer. Skinner Concedes,‘however; that this
mighchot be the best way to make sure that he will recall it in the
future.  Skinner maintains that the better the teacher, the more |

important it is that he free the'pupi1 from the need for instructional
help. '

The above views expressed by Skinner in respect,of‘pupi1'contro1 are
sfgnificantvwhen considering the design of tutorial ﬁrogrammes for micro-
computer delivery. In this type of Tearning situation, the micro-

- computer assumes the role of adviser, and the learning strategies ih—
volved are concerned with presentation of materia]vand questions, hints
~and help messages to assist the pupil, as needed, to achieve the correct
answers, followed by reinforcement of the correct responses. - In some
cases, the pupils can be offered various options of selecting Tevels of
difficulty. The pupil can also miss out various sections of the pro-
gramme if so desired. In the tutorial mode of delivery the pupil has a
certain amount of control over what he is doing when he doesn't have

to adhere rigidly to the structure of the Tesson from beginning to end.
Very often programmes in the tutorial mode have what is known as a "menu".
This "menu® gives the pupil a choice as to whére he Wants to enter the
lesson. This allows the pupil to select options that contro] both

" the lesson content and preparation.

3.4 Cognitive Theories

. Cognitive 1earning'theories,emerged from the field of cognitive psychology
'which is the science of human -information processing. I[ts subject

matter,roften,ca11ed cognition, concerns the kinds of information humans

have in their memories, and the processes involved in acquiring, retain-

~ing and using that information. Collectively, these processes are

called cognitive processes. By studying cognition, psychologists hope

to achieve a deeper understanding of how humans perform everyday activi-

ties ranging from perceiving to remembering to prob]em solving.

v (Wessells, 1982). ‘

Reynolds and Flagg (1977) discuss three dfscip]ines‘which havermade an
important contribution to the developing interest in higher mental
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processes focused on in cognitive psychology.  These are-cdmputer
science, information theory and linguistics. '

(a) Computer Science )
Psychologists have invariably been interested in modelling and models.
~ The development of the field of computer science gave some psychologists
a new model, as well as a taste for structuralism and simulation as a
research tool. = Computer Science provided a rich source of'powerful
concepts that weré applicable to previously ignored aspects of -human
cognitive functiohing. (Reynolds and Flagg, 1977) Possibly the model
utilized most often to describe'human higher processeé was that which
viewedvhUman,thinking as ana]ogoué to computer processing. Psycholo-
gists were more interested in the thinking analogy than the machine
.ané1ogy.' Psychologists hypothesized that perhaps the Way a programme
“works inside a computer provides a good analogy to the way the mind works
inside the brain. A computer programme is not a machine but a way to
run or control the machine, so it was the routines that run the machine
that interested psychologists and not the machine itself.

The impact of computer science was, therefore, to supply a powerful

model for the way Human higher processes may function..

(b) Information Theory

Closely related to the impact of computer science was the effect of ex-
posure to the new field of information theory. (Reynolds and Flagg,
1977) - This theory was constructed by researthers in the late 1940's.
Its purpose was to help in solving the problem of coding messages

- efficiently. Questions that researchers in thé field of cognitive
psychology asked concerned the nature of human'cognitive capacities. In-
vestigators theorized about cognitive capacities by using concepts from
information theory and communications engineering. (Wessells, 1982)
Human issues that psychologists have learned to phrase in information
theory terms include prob]emé of information capacity, 11mitéti¢ns on
prbcessing capacity, and the serial/parallel distinction as well as
questions relating to ways of overcoming capacity or processing limita-
tions. Psychologists borrowed systems terms and concepts like informa-
tion flow, signal, filter, and band width from information theorists.
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(c) Linguistics

‘ Computér science and information theory provided some alternative . .
‘models, new terminology, and new concepts for human experimental psychol-
_ogists, but it was in the field of linguistics that new models were

added and where radically different conceptions of mind were introduced

that helped prepare the Way for cognitive psychology. (Reyno]ds and

Flagg, 1977)  Theoretical criticism of Skinner's views emerged in

the late IQSOYS; one of which pointed out the inédequacies of the

~ prevailing paradigm and dfferedfa‘total1y new conception of human function-
ing based heavily on logical forma]iém and Cartesian propositions of

innate intellectual structures. This new emphasis on Cartesian’rationalé
ity was seen by some as a "healthy antidote to the prevai]ingioverdose
of'rigid‘empiricism". (Reynolds and Flagg, 1977:9) It gave some psychb1f
ogists‘a‘better appretiation'for at least the possibility of innate human
functioning. Researchers felt that the kind of rules postﬁ]ated for
linguistics could reveai something about rule-governed behaviour in the
people who used language as well. Many researchers came to recognize

" the centrality of language to human functioning.

>'CpgnitiVe psychology, today, is defined partly by what it does and partly
by‘fts subject métter - the higher mental processes. These comprise the
total set of processes by which humans acquire, store and use information.
They include protesses like transformation, elaboration and récovery.
When terms such as sensation, perception, and recall are used, they refer
to hypothetical stages in a more continuous stream of processing. |

This general way of viewing human functioning raises some equally general
kinds of questions in respect of information processihg situations. What
information was attended to? What was stored? How did new information
interact with, and perhaps alter, information already stored? How was
thevinformafion used in behaviour?

Reyno1ds and Flagg (1977) point out that although cognitive psychologists
have many different specialities, emphases, and methodologies, there are
a number of things on which they all seem to agree. These psychologists
" believe in:
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* The importance of the selection of stimulus
information. Most of the time more inform-
ation impinges on us than our 11m1ted capa-
bilities can handle.

e The importance of selecting appropriate pro-
cessing strategies to meet the demands of
the task.

+ The development.of cognitive structures.
After repeated applications of processing
strategies, stable cognitive structures
emerge.

+The interrelated funcfions of the parts of
the human mind as a coherent system,

.« The constantly active nature of cognitive
processes. The system is always active
and at work. . -

(Reynolds and Flagg, 1977:12)

Cognitive theory recognizes the importance of reinforcement, but does
not give it the central importance accorded by Skinner. It indicates °
‘that learner behaviour sets in motion a process that depends on external
feedback, which involves confirmation of correct performance. (Chambers
and Sprecher, 1983)

An important concept contained in some cognitive theories is the executive
control process. This process controls cognitive strategies relevant

to learning and remembering in relation to such important activities as
controlling attention, encoding of incoming information, and retrieval
of stored data. Considering cognitive theory overall, the fo]]oWing
kinds of processing during any single 1eafning act could include:

(a) Attention - selection among incoming stimuli-

(b) Selective perception - encoding selected items for
storage in short-term memory

(c) Rehearsa1 - maintaining data in short-term memory

(d) Semantic encoding - preparing information for
storage 1n SHbrt tenn memory :

(e) Retrieval - searching and restoring information

in workin ng memory
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(f) Response organization - selecting and brgan{zing'
performante ' v

(g) Feedback - the external event that sets in mot1on
" The process of reinforcement -

(h) Executive control process - select1ng ‘and act1vat1ng
- cognitive strateg1es

(Gagné and Br1ggs 1979:154)

3.5 Applicability of Cognitive Theories to CAL

‘ Cognitive learning theories are most applicable to the design and
development of the tutorial mode of microcomputer delivery. Robert M
Gagné has been active in pioneering this view. ‘

" Gagné (1981)’states that learning has a different form depending what
~is being learned. Learning taské can be Cafegorized into several |
Hdifferent types, and these different types require different teaching
strategies. In planning CAL, these strategies can be cast in the form
of "prescriptions", or directions for the programme to follow in design-

ing instruction.

One of the first steps in designing CAL so as to take advantage of
principles derived from theory and.reseérch, is to categorize the type of
learning outcome. This is done by examining the target objective of

the lesson, and,identifying What type of performance is expectedyof the

learner after he has learned.
Gagné and Briggs (1979) have described these Tearning outcomes in the

following way:

(a) Intellectual Skills - Intellectual skills are the capabilities that
make the human‘individua1 competent. They enable him to respond to
conceptualizations of his environment. They make up the most basic

and at the same time the most pervasive, structure of formal education.
They range from e]éméntary language skills like composing a sentence to
the advanced technical skills of .science, engineering, and other

disciplines.



57

(b)fKCognitive Strategies - These are special and very important kinds
of skills. They are capabilities that govern the individual's own

Tearning, remembering and thinking behaviour.

(c) Verbal Information - Most humans have learned-a great deaT of verbal
information, or verbal knowledge. We have available in our mémories A
many commonly used items of information. Much of this information is
stored in memory, but it is not necessarily "memorized”, in the sense
‘that it can be repeated verbatim. Something like thévgiéz of paragraph-
long passages are stored in memory and recalled in that form when the

occasion demands.

(d) Motor Skills - A capabi1ify that human beings‘are expected to acquire -
is a motor skill - such as riding a bicycle, steering a car, using a can -
opener. At school, pupi]s are expected to kndw how to hold a pencil
and print, cut out things, and use a ruler. Despite the fact that

school instruction is so largely concerned with intellectual functions,
well educated people are not expected to be lacking in certain motor
skills., '

(e) Attitudes - Most people have attitudes towards certain things,
persons and situations. The effect of an attitude is to amplify an

~individual’s positive or negative reactions toward some person, or thing
~ or situation. (Gagné and Briggs, 1979:49) |

Each of these categories has at lTeast one critical attribute that dis-
tinguishes it from others, and that makes it possible for the designer
of instruction to determine into which category a gfven‘]earning task
fits. The learning outcomes which are most likely to be aimed for in
CAL are, according to Gagné, Wager -and Rojas (1981), .the following:
(a) Verba] information, and (b) the subordinate of intellectual skills
which can be enumerated as; concrete concepts, defined concepts, rule

and problem solving.

Once the Tearning outcome, or‘outcomes, of a Tesson have been established,
a designer of CAL software is in a position‘to‘proceed with a sequence of
steps that will "teach" the pupil interacting with the computer. The
“teaching” referred to is done by the presentation of a series of
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displays that support or enhance learning.. The support for learning
occurs by means of several steps called events of instruction..
The functions served by the various events of 1nstruction in an act of

Tearning can'be Tisted as follows:

. Gaining attention v

.~ Informing the learner of fhé'objective ‘
Stimulating recall of prerequisite 1e§knihgs

- Presenting the stimulus material

v Providing “1earning guidance"
Eliciting the performance 4
PkOviding feedback about performance correctness
Assessing the performance

I B T T S N
= I>|L —+H ® o O o W -

Nt Nt N N N v e e S o

Enhancing retention and transfer. :
(Gagné and Briggs, 1979:157)

Depending oh the learning objective and the intended learners, the
‘planning of specific CAL displays to represent each of the nine events

is subject to variation. For example, if the learners are new to CAL,
event No 1 of gaining attention may not need to concern itself with
.general alertness, but may need to assure that learners watch the screen
rather than looking at the keyboard. . '

The nine events of instruction require different specifit forms depend-
ing on the category of learning outcome being taught. The planning of =
CAL instructioh needs to make potential provisions for the display of
frames containing print and diagrams to reflect all of the nine events
of‘instruction. The sequential order of these events is roughly from
one to nine, a]thdugh reversals within this:sequence may sometimes be
desirable. There are a number of types of CAL each of which,has 
different characteristics with regard to the events of instruction usually
included. The most common types are drill and practice; tutorials and
 simulations. The applicability of Skinner's operant conditioning to
drill andvpractice has already been discussed. A more comprehensive
form of instruction is exemplified by the tutorial programme, which
could conceivably contain all nine events of instruction. _‘As an instruc-
tional form, the tutorial mode of delivery is usually considered to be

- "primary" instruction,yas.opposed to "stpIementary" instruction.



59

In other words, a good tutorial programme ought.to be able to
stand on its own. The tutoria] lesson can probably benefit most
through the application of principles of instructional design.
(Gagné, Wager, Rojas, 1981) S -
Tutorial programmes come in two genmeral forms, linear and branched.
The linear form is the most common and can be represented in the

~ following way. (Fig. 2) | |

Correct

present b ask | 'I judge | provide (TESPOMSE] Next
Information I questions [ responses 1 feedback sequence

]
i hints or H
i remediations f:
, : R ettt ' Incorrect -
Instructional : response
Sequence ' : o

Fig. 2 Typica]IProcedure for Tutorial Programmes

(Gagné, Wager, Rojas, 1981:21)

In this form of instruction, the learner is presented with an instruc- .
tional sequence consisting of text presentations, questions and feed-
back. There may be a large number of instructional sequences in a
sing]e'1esson, but they all follow the same format. This format has
been incorporated into compUter-based authoring programmes, so that
relatively naive computer users can create their own lessons. When
prompted by the computer, the user of one of these authoring programmes
provides the text that the learner will receive, the question that the
learner will be asked, and the feedback that will be given.

In a tutorial programme, the software‘designer usually starts with the
‘event "present stimulus”. They then ask the learner a question followed
by providing feedback. This sequence is then repeated with more

information,queStions and feedback. In most cases the software

designer is employing only three events of instruction. It is

possible, however, to provide additional instructional events.
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- Figure 3 represents'the' eveiits of 1nstruct1on“ _paradign for a |
tutor1a] programme -in wh1ch these events perform different
funct1ons w1th1n the text d1sp1ays of -a lesson. - . (By “"text" is -

‘meant the 1n1t1al statement which appears on the screen to

" indicate to the- pup11:what he is to learn.) (Fig. 3)

Provide © |present the | | recall pre- . |Present | guide
for . objective requisite .. |new : learning
attention/ > to the : skills” o ystimulus ;;_ﬁajra
I mot1vataon | learner .~ 1 . - imaterial N
_lncorrect
[ response
srovide ~ Teticit’
_ feedback B performance |
Instructional = = . Lo
seguence o -
. correct response

P

Next segquence

Fig. 3 Procedure Incorporating Additional Events of Instruction

o ’ i

(Gagné et al, 1981:23)

One or more displays may be.used for.any partﬁeular event presented,
but in general, the sequence follows that as shown in.Fig; 3,,,(Gagné,
Wager, Rojas, 1981) The last twd events,'assessing pertormance, and
enhancing retention_and learning transfer,gmay be grouped at the end
~ of the lesson gr.provided gjfjthe computer in another medium. |

Gagné's concern with attentipn and expectancy represents an'attempt to’

“introduce. mot1vat10n into what was former]y a fairly r1g1d coricern w1th
s1mp1e response and re1nforcement " (Chambers and Sprecher, 1983: 100)
Educationists believe that the inclusion of these steps, especially, and
the other steps in the nine events of instruction in tutorial sequences
‘can be of significant assistance to many'designers'of microcomputer soft-
ware.
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fistinctiveness
Affective Valence
Complexity '
Prevalence
Functioral Value

Observer‘Characteristics
Sensory Capacities
Arousal Level

Perceptual Set

Past Reinforcement

Cagnitive Orqanis&tion
Symbolic Rehearsal
Motor Rehearsal

| Availability of Compo-

nent Responses

Self Observation of
Reproductions

Accuracy Feedback

Attentional Retention Processes 1 Motor Reproduction Motivational
Processes : Processes Processes

| Modelling Stimuli Symbolic Coding Physical Capabilities External Re-

inforcement

Yicarious Re-
inforcement

Self Rein-
forcement

-— Matc!
Perf
ance

Fig. 4 Component Processes GOvérning Observational

Learning in the Social Learning Analysis

(Bandura,v1977:23)

(a) Attentional Processes

An individual will not learn much by observation unless he attends to

and perceives accurately the significant features of the modelled

behaviour.- - Attentional processes will determine what is selectively

observéd in the profusion of modelling influences to which one is

exposed, and what ié extracted from such exposure.

People with whom

one reqularly associates will be observed more often than others and
‘Particular individuals

are likely to influence behaviour strongly.

within a group with which one associates are 1ikely to command more
~The functional value of the behaviours of
different models is important in determining which models will be

attention that others.

observed and learned and which will be ignored.

An extension of

this point is to be found in the activity of television viewing.

Many people, both children and adults, spend much time watching tele-

vision and are therefore exposed to a myriad of models which catch

their attention.

observing models is obtained depends on the observers' capacities to

Thé extent to which the derivation of benefit from.
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process the information received from the observed experiences.
Bandura suggests that an individual’s perCeptDa]_set, derived4fr0m'
previous experiments and situational fequireménts will determine
which features they concentrate upon in their observations and the
extent to which they will interpret whaf they see and hear.

(h) Retention Processes

In order for an individual to be influenced by observation of a

modelled behaviour, he must be able to remember it. These observed
models must be committed td mehory in symbolic form. The individual
can refer to these symbols in order to imitate a behaviour. The
advahced capacity for symboliiation in humans is the factor that

enables the individual to learn much of behaviour by observation.
~Observational 1earning relies on two repreSentationa] systéms - imaginal
and verbal. Some behaviour is retained in imagery. Sensory stimula-
tion activates sensations that give rise to perceptioné of the external
events. As a result of repeated exposure, model]ihg stimuli eventually
- produce enduring, retrievable images of modelled performances.

This implies that atva stage in the future, images (centrally aroused
.perceptions) can be recalled that are obviously, physically absent.
VVisu31 imagery cdntributes sighifiCant]y to observational learning
during early stages of development when verbal skills are lacking,
“as well as in learning behaviour patterns that do not Yend themselves
readily to verbal coding. Thé second representational system, which
probably accounts for the notable speed of observational learning

and retention in humans, involves verbal coding of modelled events.
By converting visual information into a verbal code by actually
describing a series of actions by a model facilitates acquisition,
retention and reproduction of the behaviour later on.

[t is also important for an individual to rehearse mentally or actually
perform modelled response patterns as this assists in the retention
process. ‘ |

(c) Motor Reproducfion Processes

This component of modelling involves the converting of symbolic repre-
sentations into appropriate actions. Reproduction of behaviour is
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achieved by organizing one's responses spatially and temporally in
accordance with the modelled patterns. Bandura suggests that |
behavioural enactment can be separated into cognitive organization

of responses, their imitation, monitoring, and refinement on the

basis of informative feedback. In the early stage of re-enacting a '
behaviour, responses are selected and organized at the cognitive

level.  The amount of observational lTearning that will be exhibited
behaviourally partly depends on the availability of component skills.
Learners who possess the constituent elements can integrate them
without difficulty in order to produce new patterns. [f, however,
some of these response components are lacking, behavioural reproduction
will be faulty. These subskills must then be developed by modelling
and practice. Where actions from ideas do not approximate to required'
behaviour at first attempt, corrective adjustments must take place. |
This must occur via informative feedback from performance, and from
focussed demonstrations of segments that have been only partially

learned.

(d) Motivational Processes

Social Tearning theory makes a distinction between acquisition and
performance because an individual will not enact everything that he
has learned, An individual is more 1ikely to enact a modelied be-
haviour if it results in an outcome that he values than if it is
devoid of .reward. Observed consequences influence modelled conducf
in'a similar way. Among the many responses acquired observationally,
those behaviours that seem to be effective for others are favoured
over behaviours that appear to have negative consequences.

Owing to various factors governing observational learning, the pro-
vision of mdde]s, which may even be significantly prominent, is no
guarantee that similar behaviours will be created in others. Imita-
tive behaviour can be produced_without considering the underlying
process. A model who repeatedly demonstrates desired responses,

- instructs others to reproduce the behaviour, prompts them physically
‘when they fail, and then rewards them when they succeed; may eventually
produce matching responses in most people. In a given situation the



65

failure of an observer to match the behaviour of a model may.resu1t "
from any of the'fo]]owing hot'observing the relevant activitﬁes;
1nadequate1y cod1ng modelled events for memory representation;
failing to retain ‘what was learned; physical inabildity to perform,

or experiencing insufficient incentives. '

‘Béndufa, Tike Skinner and Gagné, takes a stance on the rd1e of rein-
forcement in observational learning. Bandura (1977) states:

According to the social learning view, observational

~ learning occurs through symbolic processes during
exposure to modelled activities before any responses
have been performed and does not necessarily require
intrinsic and extrinsic reinforcement...Reinforce-
ment does play a role in observational learning, but
mainly as an antecedent rather than a consequent

_influence. Anticipation of reinforcement is one of
several factors that can influence what is observed
and what goes unnoticed. (Bandura, 1977:37)

3.7 Applicability of Social Léarning Theory to CAL

. Mode111ng influences serve to transmit ‘information to observers as to
how_reéponses can be synthesized into new patterns. The response
information can be transmitted by physical demonstration, pictorial
representation or verbally. It can be suggested, therefore, that a
~significant amount of soc1a1'1earning takes place as a result of
casual or directed observation of daily performed behaviours.

‘Liebert, Neale and Davidson (1973) and Bandura (1973) point out that
people are also influenced by other types of media. This can'bevvia
newspapers, television or films, for example. What they see or read
about can convey to them various attitudes, emotional fesponses and
new styles of conduct. [t can be argued that the basic'modé11ihg
process is the same regardless of whether it is transmitted from human
_to human or via the mass media. It can be suggested that forms of
modelling such as television and films can be more effective in convey-
ing: their “messqge" than words, for example. People will often prefer'
to "watch the fi1m", rather than "read the book". Both children and
adults can easily become addicted to television, and it_thereforev |
doesn't take much to get them in front of such a device.



66

Microcomputers are rapidly becoming'part of many households. In

many cases it does not take'much to compel both children and adults
‘to!sit at the console and interact with much of the software curEent]y
~available which can be educational or recreational. With the myriad
of media -available nowadays, it can be argued that_"éymbo]ic" modelling
can replace the role of thevparent,'téacher and other traditional role
. models in the socfa] 1earhing situation. As suggested above, the
microcomputer with its associated software can go a Tong way to pro-
viding new roles for modelling. The implications of social Tearning
theory seem most appropriate for the type of 1earning that can occur
- in numerous CAL simulations. Chambers and Sprecher (1983) suggest
‘that although real models are not used in such simu1ation$,'the micro-
computer provides a reality situation in which the pupi1,may'1earn
vicariously through interaction with the model. In such cases the
reinforcement can occur as a result of pupil responses to ‘the model.
The pupil responses can bring about a'chahgé in conditions, but he can
Contro] the situation ahﬂ theréby be positively reinforced as he makes

his decisions.

When interacting with simulation software the pupils can be provided
‘with certain instructions to guide them in their Tearning. This can
form an important component of the exercise. In this way the pupils
can be provided with information relating to content, structure and
goals of the simulation. - In addition to this, instructions can be
provided to inform the pupils of the benefits of adopting the modelTed
behaviour. This can result in the development of expectations that
can serve to reinforce the Tearning. The simulation software can

be used a number of times with a single pupil thereby enab1ihg optimal
interaction with the microcomputer thus enhancing retention and allow-
ing for feedback which will improve the modelling to be acquired.

From the motiVationa] point of view, the microcomputer should provide a
model that‘is>as human-1ike as,bossib]e, Manion (1985) states that
CAL simulation programmes imitate a real situation and/or they model
the underlying characteristics of a real phenomenon. Pupils must
interact with and become part of the simulated reality. While
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simulations may incorporate many features of games, their real

poWer comes from their “capacity to teach about problem-solving".
They are effective in helping pupils and students to learn such
-diverse conceptsvas driving a cér, trading on the stock-market, or.
the effects of stress on'thevheakt. Simulations should be used when
and/or after base principles and concepts are learned so as “to
integrate them into the context of a meaningful prob1em“, v(Mahion,
1985:27) ) -
Characteristics of high-status models can be used in order to rein-
force a desired model behaviQUr._ At the same time, attention should
be given to re]evancy of subject matter as this can affect performance.

Cognitively, simu]ationé'inVO]ve both the application and analysis
Tevels of 1earn1hg. Much of this activity is still beyond’the scope
of current microcomputer hardware énd software although software is in
existence that approximates to social 1eafning theory.. With rapid
advances in both the hardware and software spheres, the prognosis for -
employing social 1earnihg theory in CAL in the near future is encourag-

ing.

3.8 Applicability of.Learning Theories to CAL
with Learning Disabled Pupils

It will be appropriate at this poiht-to consider how aspects of these
theories have specific applicability to CAL with learning disabled
pupils. The area to be focussed on here is cognitive deve]opmeht in
children, The reason for examining this area of development is because
early faulty cognition in a child is one of the main reasons why that
child might develop a general or specific learning disability later on.
‘This section will aftempt_to point out hdwvdiagnosis and early inter-
vention via prescription using a microcomputer might assist in remediat-
'i ing faulty cognitive development.

When Tooking at the cdgnitive development of children we arevlooking
at the child from the earliest of ages. The primary characteristics
of learning during this period involve basic skills development that to
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a large extent precedes academic learning. Bloom (1964) points

out that a 1argé poktion of learning takes place during this time.
He'states'that 50% of all growth in inte]iigence takes place between
birth and the age of four years. :‘These’early stages of development
can be regarded as "critical periods" for learning. (Behrman, 1984)

| Cognitive skills are the collection of mental abilities that enable
one to know and to be aware. Terms used to describe cognition ihf

- clude the ability. to think, conceptualize, to use abstractions; to .
criticize and to be creative. (Lerner, 1976). It refers to a
person's ability to acquire, interpret, organize, store, retrieve and
: employ'knowledge; These cognitive abilities develop at all stages
of a'child's life, and dctur largely as a result of his_interactidn

- with his physical environment. '

Jean Piaget, a Swiss psychologist, spent much of his 1ife studying the
.coghitive deve]dpment of children. He concluded that cognitive growth
occurred via a series'of invariant and interdependent stages. He
stated that at each stage a child was capable of learning only particular
“cognitive skills. ~The psycho]ogy of Piaget is developmental. The
“purpose of his approach is to explain in a self-supporting and logically
consistent manner.the way in which a new-born baby, totally ignorant of
the world into which he or she has been born gradually comes to under-
stand that world and to function competently in it. (Richmond, 1979)
If a child, because of a physical handicap, or some other reason is un-
able to move about or interact with his environment, he will be deprived
of the opportunity to act upon his environment. Goldenberg (1979)
suggests that the inability of these children to learn normally or act
upon the environment may create secondary handicaps because they are not
able to have the normal experiences of the world to build information
upon.

Learning disabilities theorists suggest that the theories of cognitive
development have implications for understanding pupils with learning
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disabilities. (Lerner, 1981) Tests such as the I11linois Test for
Psycholinguistic Abi]ities (ITPA) are designed to show a pathway
of abilities which can be used for diagnostic purposes. :

The ITPA is able to assist in establishing a child's strength and

- weakness by breaking down the inte11ectua1Afunctf0ning of the child
into its individual cohtributing components. In this way it can be
established whether a child with learning disabi]ities has a develop-
mental imbalance. Other significant factors that might contribute
towards a child's learning disability could be inadequate cognitive
structures, faulty concept development and disorders in non-verbal and
verbal thinking. (Lerner, 1976). These disorders could have occurred
during the child’'s early periods of cognitive development as a result
of his not being able to interact with his environment in a manner
which is considered crucial to his development at that age. When
faulty cognitive development has been diagnosed, there are‘suggested
strategies as to how to remediate the problem. Lerner (1976) suggests
two contrasting ways: (a) The Stimulus-Response approach which is a
direct extension of Skinner's learning theory, and (b) The Hypothesis-
Testing approach which draws on the ideas found in Bandura's Social
Learning theory, and which lays emphasis on "inquiry", modelling and .

"discovery" learning.

[t is suggested that the microcomputer can be employed to enhance the
teaching of cognition as it applies to the two approaches above.

3.8.1 'Stimu1us - Response Theory of Learning

The theory behind this approach suggests that learning takes place as

a result of conditioned and mechanical connections between environmental
events and the response of an individual to those events. The Stimulus-
Response Theory has, as has been pointed out earlier, generally been
attributed to Skinner and it will therefore not be necessary to go into

it here in great detail.

The theory suggests that associations are formed as a function of external
stimulus conditions, and an assumption of this view is that cognitive
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learning of complex processes’ts similar to the learning of Simple
skills. In add1t1on, the view postulated above assumes that
exp1anat1ons of s1mp1er kinds of 1earn1ng provide adequate exp1ana-
tions of concept 1earn1ng and cogn1t1on. (Lerner,_1976)

The St1mu1us Response theory emphas1zes the 1mportance of structure,
overlearning, reinforcement and drill. A programme designed to teach
the cognitive skills within the framework.qf this theory must specify
what skill is to be learned after which the programme must be designed
in such a way as to stimulate and reward the desired response. Teach-.
ing methods that emanate from this theory are behaviour modificatfon,
and urogrammed instruction. The use of the microcomputer falls
 ideally into the last category Where programmes can be des1gned
~which identify the objectives set for the pup11 and which simultane-
ously ascertain that the pupil is learning, the teacher possesses the
possibility of harnessing a too]_Which can go a long way with remediat-
- ing faulty cognition. The Stimulus-Response approach to cognitive
“deve1opment enables the teacher to design or use software which a]loWs
him or her to manipulate the enV1ronment in such a way that specific
cogn1t1ve skills can be learned.

It will be appropriate to take a closer look at a typical programme
- that might meet the needs of a learning d1sabled pup11 who needs to be
taught various cogn1t1ve sk1l1s

‘The programme in question is Meteor Mu]tip]ication Academic Skill
Builders produced by Developmental Learn1ng Materials of Texas, U.S.A.
- {(Mason and Mason, 1982:26) - '

The programme delivery iétstraightforward and at no time is a'frame‘too
comp]iCated or "stimulus-loaded" for the pupil to comprehend what to do.
~The initial stimulus is presented in sma11rsequehtia1 steps which the
teacher can control 1n respect of difficulty and length of time that the
pup11 has to make responses. (Fig. 5)
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Fig. 5 Game Control Option .

Unlike numerous'commercially available programmes, the authors of
this programme have based the learning activity upon a specified
learning theory. (Ogden Lindsley's Precision Teaching which is an

offshoot of Skinner's work,was chosen as the basis for the teaching

- approach. (Mason and Mason, 1982)

This basis emphasizes the reduction of target activities to Specifi¢
observable tasks; the recording of the frequency of occurrences;

and the use of rewards to increase or decrease frequences as appropri-
ate. ’ R

The programme is designed to provide drill and practice in individual

- mathematics operations. Each response by the pupil is discrete and
observable. There is a management system which allows the teacher
-to intervene in respect of skill level and length of time that stimuli
will be presented. A record is also kept of correct responses.

(Fig. 6) ' '
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A comprehehsive manual accompanies the programme which eXp]ains to
the teacher how to record the data from the interaction and thus

use it for diagnostic purposes. The manual also provides a completé
explanation of how tovinterpret the data, and suggests techniques to
improve results.

Besides being based on a proven approach to learning there are a
number of other aspects which aré worth noting. For example, the

two frames indicated below suggest how good use of graphics and sound
‘with instant feedback have a possible motivational effect - especially
in the light of the popularity of so-called Arcade Games.
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Fig. 7 Alligator Mix - addition and_sUbtraction

In the above game (Fig. 7) called A]]igafor Mix - apples with
“addition and subtraction exercises float towards the mouth of an
alligator. The pupil must decide whether the answer provided on

the alligator is correct or not.

Fig. 8 'Dragon Mix - multiplication and division
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In the above geme (Fig. 8) called Dragon'Mix - a large dragon
protects a city from invading forces that have multiplication and
~division exercises inscribed on them. = The pup11 directs the
dragon S tongue of f1re towards the correct answer.

It will be noted in each case the'pupil receives feedback in respect
of his score. . This has an obvious motivational effect as the pupil
attempts to score as high as possible.  The graphics are interesting;
somet imes amusing and limited stimulus is presented in each frame.
Owing to the obvious sophistication of software nowadays where move-
ment, colour and sound can be used, the pupil has the opportunity to
acquire and improve numerous other skills. For example, pupils
.observed have been called upon to harheSS'certain skills in taok]ing
the programmes in question and these have led to a general improVement
of that particular skill., .Skills referred to here are directionality, -
fine motor movement, spatial relationships, v1sua1 percept1on and eye-
'hand co-ordination. '

13.8.2 Hypothesis - Testing Theory of Learhing

| The hypothesis - testing views of cognitive learning suggests that
learning is a highly active process of "seeking" behaviour rather than
a passive_process of "responding behaviour". Cognitive learning is
approached as a kind of decision-making process. Pupils observe data,
propose their own problems, construct hypotheses to ‘their own problens,
seek to reaffirm their hypotheses, and finally, formulate their own
generalizations. Terms such as "mode11ing“; “inquiry", "discovery"
and “creativity approaches" have been used in regard to this 1earn1ng

approach.

Children who have interacted normally with their environment during
their early years of development have probably indulged in these
practices. Many children, however, who have handicaps; be they
physical or some other particular learning disability have not done so
or have not had the opportunity to do so. ‘

g Rostron and Sewell (1982) suggest that depr1vat1on of proper 1nteract1on
‘with the environment can have profound implications for pupils in their
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~earlier years. They will have been deprived of opportunities to
learn v1a Minquiry", "discovery", or "creativity".
Kephart_(1971) states that the ear1y motor or muscular responses of
a child represent the beginning of a long process of development and
learning.  He suggests that through the child's early movement and
motor explorations, ‘the child begins to find out about himse]f_ahd the
world around him, and his motor experimentation and his motor learnihg
become the foundation upon which he models himself and upon which
knowledge is built. To a large extent, so-called higher forms of :
 behaviour develop out of, and have their roots in motor learning.
(Kephart, 1971) | | |

Ulric Neisser (1976) suggests that in a normal environment most objects
and events are meaningful and that'they possess implications about
meanings and possible usesf Neisser suggests that individuals acquire
knowledge about these possibilities and about meanings, and that, ulti-
mately experience and interaction with the environment affect the

development of knowledge.

Neisser endorses the view that early motor deVeIOpment is one of the
foundation stones upon which cognitive development is bui]t'and suggests
that where motor prob]ems exist it can be pred1cted that cogn1t1ve '
development will be restr1cted.  Neisser (1976) states:

People move. They turn their heads, shift
their bodies, walk to the next room. The
nature of perception cannot be understood
without taking mobility into account...
Information picked up as a result of ego-
motion is thus systematically related to
existing schemata, and in particular to a
cognitive map or orienting schema of the

nearby environment.
(Neisser, 1976:108)

The above quote suggests the development of schemata through "informa-
tion pick-up" whilst moving around the environment.  This means that
thevindividual extracts knowledge through acquiring information about
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situations. Rostron and Sewell (1982) point out that if the means
by which information is acquiréd are disrupted, then, inevitably,
the acquisition of knowledge is disrupted. One way of disruption
occurring is, as pointed out, brought about by motor disruption.

In addition, Rostron and Sewell (1982) point out the following:

... it can be argued that there are other ways
in which information acquisition may be dis-
turbed. It can be arguedthatit is not motor
movement per se that contributes to cognitive
development, but the opportunity motor move-
ment normally provides to link actions with
consequences, to correct cause and effect, to
develop schemata. Lack of interaction with
the environment, not lack of movement, may
more severely restrict cognitive development.

(Rostron and Sewell, 1982:43)

As pointed out previously, feedback is a crucial aspect of the learn-

ing process. Where a pupil receives feedback in respect of his actions,
later performance can be modified. If action or control is restricted
or if feedback is lacking; learning will be impaired. For an indivi-
dual to have some kind of control over his environment in order to

. "model", “"seek" or "discover" he must possess the means to interact

with it. The learning disabled pupil is one who has been unable to
control and get feedback from his environment which suggests that he

is unable to extract and process'meanings and implications from it.

The Hypothesis-testing theory of learning presumes that cognitive
léarniné should be one of "modelling”, "seeking" and "discovery".

Where the possibilities have not existed for a child to do this, how
can it be corrected by using a microcomputer? The answer would seem .
to be that one must create "models" for delivery via the microcomputer.
These “models" can be in the form of a microcomputer environment or a
"model" or representation of the physical environment.

| As we are talking about the chi]d's early basic skills development °
that precedes academic learning, it will be appropriate to pose the
question as to whether children going through their early (Piagetian)
development are capable of interacting with a microcomputer. Evidence
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(Rostron and Sewell, 1982) from the United States'has'c1ear1y,
~demonstrated that children can engage in meaningful interactions
with suitably designed technology at a very early age. '

By creating models of the environment as suggested above, the pupils

can gain a better idea of the real world and engage the softwareAin
such a way as to solve problems. Software of simulations as well

as problem-solving techniques, would prove useful in this respect.

~The pupil has the Chance to make gross errors without disasterous
consequences, S1mu]tane0us]y, the pupil ¢an mode] himself on successfu]
'consedhences 1t is possible that interactions with such programmes ;
‘where pupils have to "seek", “problem-solve" and be “creative” might
create the basis for the development of more creat1ve ideas at a later

stage.

The LOGO programme of Seymour Papert is a well-known interactive en-

vironment which theorists suggest contribute to cognitive development.

- The LOGO computer 1énguage was born out of a pafticu]ar educational
~philosophy. Those who follow this phi1bsophy state that the micro- -
compﬁter and the use of the LOGO language can offer a‘“Tearning :
environment” and self-expression to all pupils, but especially to
handicapped pupils (Hagen, 1984). LOGO was created in 1968 as part

~of a National Science Foundation research project and since this date
has been under constant development. Most of the work on LOGO has been

“carried out at the Massachusetts Institute of Technology (MIT) under

* Seymour Papert and his colleagues. - In 1979, the MIT LOGO group began
to adapt LOGO for use with microcomputers.  The philosophy behind
LOGO is that it allows pup11s to interact with the microcomputer as a
lTearning tool. The learning tool becomes a‘discovéry tool. The idea
is that the pupil is in charge of the environment and is able to "create

-in self-directed ways rather than s1mp1y reacting to programmed tasks.
Papert (1980) states: ' ' ‘

The child, even at pre-school ages, is in control

The child programmes the computer. And in teaching
the computer how to think, children embark on an
exploration about how they themselves think. ~ The
experience can be heady : Thinking about thinking
turns the child into an epistemologist, an experi-
ence not even shared by most adults. (Papert, 1980:19)
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“Papert, who was heavily influenced by Piaget feels that the pupil-
: should be placed in control of the computer, where he programmes |
the computer.  This situation is ideal for the learning disabled
‘pupil who doesn't have to be passive whilst receiving prescriptipn,
but who now has a chance to change the environment and discover
aspects of the environment. The principles of LOGO are such that
the pupil is able to discover certain principles about the larger
- world from the interaction with the more restricted environment,
Rostron and Seweii (1982) state: '

In this,conteXt_the microcomputer provides
~ the means of access to the defined environ- -
ment. It thus becomes a tool for the handi-
- capped child which can allow him or her to’
extend the range of experiences available.
The "computer environments" redute the com-
‘plexity of the normal world, but can con-

tain 1mportant principles which apply to the
real world. - (Rostron and Sewell, 1982:46)

What is suggested here is that the pupil becomes an active participant
in the learning process. The child gains entrée to the microcomputer
environment where he is able to explore it, thereby discovering its |
“rules and principles. | |

Papert (1980) points out that the philosophy behind this process is
one which states that the best learning takes place when the learner
takes charge, and that the most appropriate kind of learning is the
skill of learning itself. |

The environment that is established when interacting with LOGO is the
so-called "turtle-logic"” mentioned earlier. The so-called "turtle"
(Fig. 9) is a small triangular cursor which is controlled by the user.
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Fig. 9 LOGO : "Turtle"

The turtie can move in four ways’ﬁ forWard, back, right énd left,
Simply using these commands, the pupil will discover the enormous
number of movements that he has undef his control. = It is not the
intention here to give a LOGO lesson, but'it will be useful to des-
cribe some of the more salient features of the language so as to -
maké'clear some of the text that follows.. There areany number of
references that can be used as a guide to LOGO. A particularly
useful one is to be found in Using Microcomputers in Schools by
Colin Terry (1981), and Mindstorms by Seymour Papert (1980). .

Distance is controlled by adding a number to a directional command.
(Fig. 10) In other words, Forward 60 moves the turtle sixty spaces,

S
_

Fig. 10 LOGO : Controlling Distance = -

Turning right or left is contro11éd in the same mannervwith the entry
of the degrees”of_the desired turn used as the command.  Right 90
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effects a turn of nfnety degrées to the right and_Sets the turtle
~for the next distance move. (Fig. 11)

T
»

\\\~_ .'.

Fig. 11 LOGO : Direction

FQrWard'100 and Left 45 will execute the following and so on. (Fig. 12)

-

ER
o

Fig. 12 L0OGO : Direction

To make the computer draw a square, the pupil learns or discovers that
the turtle must be turned the same amount, 90 degrees at each corner
of the square and that all four sides must be of the same length.
Eventually, the pupil should succeed in making the turtle draw a

~ square. (Fig. 13)

-

_

Fig. 13~ LOGO : Drawing a Square
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If the pupi]‘wénts'the computer to remember how to draw the square
he must describe a procedure for drawing a square, to the. computer;
in terms that the computer will understand. | |
The procedure might look like this:

TO SQUARE

Forward 100

Right 90

Forward 100

Right 90

~Forward 100

Right 90

" Forward 100

Right 90
END '

or the programme can'use a shortcut by typing the following:

TO SQUARE |
Repeat 4 Forward 100 Right 90
END -

The foregoing indicates that any series of commands can be written
~into a procedure. This can be a list of commands to create any geo-

- .metric design by héving_the turtle Teave a trail as it moves across
the screen. Once defined as a procedure and given a name, the original
design'can be recalled by simply commanding the turtle to draw the
named procedure. Seymour Papert elaborates on many aspects of LOGO

in his book Mindstorms (1980). This book is often regarded as the
handbook for those adherents of the so-called LOGO "movement".

(HSRC 1983) |

It wiIT be perceived from the foregoing that the discovery learning
environment of LOGO contains numerous possibilities for pupils to 1in-
vestigate and give expression to certain ideas.  The basic outline of
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some of the principles of LOGO show that the pupil is in fact the
teacher and is the one that tells the computer what to do. = As
Hagen (1984) points out: "There is no 'right' or ‘wrong' in LOGO.
There is just ‘learning' when the turt]e:or procedure dbesn't do
what you want it to do". o

. Hagen (1984) suggests that LOGO has the ability to stimulate thought
proceSses and ]ogica]vsequencing. This is evident from the fact that
as the pupil directs the turtle he starts to think‘about cause and
effect as he works out the intended destination of each move and sub-
sequent move of the turtle. Part of the learning process is achieved
‘when the desired effect is not attained and the pupil has to attempt |
"to rationalize where he went wrong. This is a classic example of
acquiring the skills of ”discovery“,and'”prob1em-so1ving".- |

The hypothesisftesting approach to teaching cognitive development has
goné beyond a basic handicap or deficit to a sphere where the "special
educational needs" of the child havé been embraced; where he has been
given'the‘opportunity to control his environment, thus simultaneously.
‘being exposed to the principles of "seeking", “mode11ing", "inquiry",
"discovery" and "creativity".



 CHAPTER FOUR

4.0 AN OUTLINE AND DISCUSSION OF TWO SIGNIFICANT
STUDIES ' '

4.1 Introduction

Gleason (1984) suggests that computer reseafch should move away
from studies which attémpt to'establish the supfemacy df computer-
based instruction over teacher-based instruction. Instead, he
states, attention should be given to finding ways'of'using the
‘computer optimally in the educational process. '

~ Gleason's argument is valid only if it can be established that com-
puter interaction does enhance the Tearning process. A significant
number‘of studies have, in fact, been undertaken which point to the
potential benefit of the microcomputer in the learning process. Two
studies which are referred to here were carried out in an attempt to
establish the relative effectiveness of computerized over conventional
remedial methods. In other words, to establish whether the micro-
compufér could be used effectively as a tool for learning disabled
pupils.

_ These studies were undertaken approximately ten years gpart. The
first one was Undertaken when computer applications were still in their -
infancy and the devices used were still rather unsophisticated. The
latter study was undertaken when advances in microtechnology and com-
puter software had progressed to the point where enthusiasm had been
" rekindled for further application of CAL. |

‘Both studies proceeded from the premise that the more salient features
of CAL are highly compatible with the major instructional and curricu- .
‘lar principles recommended for learning disabled pupils!

Findings from thesé'studies‘have given impetus to the rationale for
uti]izingImicrocomputers in a far wider sphere with learning disabled

pupils.
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4.2 'STUDY NO 1 .

4.2.1 Introduction

Howard C Berthold and Robert H Sachs (1974) were prompted to under-
take this study as they claimed that the task of developing specific
methods for reducing school disability in the segment of the popula-
tion labelled as emotionally distUrbed, minimally bkain damaged,
hyperactiVe,.etc. had not received the attention that it deserved.
(Berthold and Sachs, 1974)  Certain studies had been undertaken by
Rubin, Simson and Betwee (1966):in which they identified pkincip]es
“currently beihg followed in special education‘programmes.‘ Some of
these more important characteristics were a graded series of academic
tasks keyed to the individual, definite structure in the classroom,
and a learning envirdnment where academic stress was reduced as much
as possible. Berthold and Sachs point out that the teaching machines
in existence at the time incorporated most of these principles by pro-
viding clearly defined stimuli and expectations, active responses,
immediate reinforcement and a gradual increase in the complexity of
material. It‘was pointed out that the teaching machines had infinite
'patience, they minimized social stress and often reduced factors 1like
‘teacher motivation and negative preconceptions about a pupil's ability.
At the time ofvthe'study, a simplified programming language - MR -
COMPUTER - had been developed. (Stone and Lewis, 1972). This language
'ehab1ed'teachers_without previous programming skills to master a
~computer language in a few hours. The language incorporated many
techniques specifically designed for preparing and adapting individual

lessons.

The purpose of the study, therefore, was t0-determ1né the effectiveness
of computerized instruction with MR COMPUTER language for a group of
special education pupils. Attention and performance were to be
measured under conditions where the pupils worked with a teacher, a
computer, or the two combined. (Berthold and Sachs, 1974).



-85

4.2.2 Method

The subjects were six pupils who attended a school for ‘so-called
“minimally brain damaged:children. Five of the_subjectsvwere also
‘labelled as emotionally disturbed. Their ages ranged from seven
to eleven years with an average age of nine years. All the pupils
had had experience on the teaching machine prior to the experiment.

Computeriied instruction was delivered through a teletype machine
connected to a time-sharing computer at the General Electric Research
and Deve]opment Centre at Schenectady in New York.

Teachers selected particular materials such as mu1t1p11cat1on and -
spelling which cou]d be presented only during experimental sessions.
The level and area of the material presented differed for each pupil
based on the teacher's evaluation of the needs and capabilities of
that particular pupil. The teachers were then requested to advance
the complexity of the material in proportion to the progress made by

the pupil.

‘Each of the pupils involved in the study was exposed to three treat-
ments over a six-week period. During three randomly ordered two~-

week blocks, tutorials were presented by (a) a teacher, (b) a computer,
and (c) a combination of teacher and computer. During a particular
‘week, a pupil was presented with the relevant material on two consecu-
tive days during a regularly scheduled thirty-minute afternoon period.
The presentation was entirely by computer, entirely by a teacher in a -
one-to-one tutorial situation or by computer one day and teacher the
following days. | '

The identical presentation method occurred the following week and there-
after the pupil was randomly assigned to one of the other methods for
the next two weeks.

As the study was concerned with attention and performance, these con-
cepts had to be defined and measured. Attention was defined as main-
taining eye contact with the task. If observation of eye contact
became difficult to monitor, appropriate head and body movements such
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as sitting quietly and facing the task were used. Visible signs

of invo]vément such as repeating a question or cdunting'cn the

fingers were also regarded as attention. Observation was done by
~using a video camera, and in thevteacher condition by an inconspic-
uous observer. , _ | ' '
Reliability of the attention measure was checked by utilizing two
peop]e independeht1y scoring ten sessions. The second person

scoring a session had no knowledge of the expéfiment other than the
definition of attention. The correlation between the two individuals'
scores was r = 0.99 for the computer conditioh and for the teacher
condition, - Differences between scores never exceeded 2% of the total

task time;

The performance aspect of the_study"was measured by improvement between
a pre-test given prior to each session and a post-test at the conclusion
of each session. = The pre- and post-tests were identical.

4.2.3 Results of Study No 1

. Table 2 shows the mean percentage of time that the pupils attended

to the taSk,'and the mean percentage improvement in performance after
the task for each of the three conditions. A comparison of the
attention means for the computer and teacher conditions by the randomi-
zation test for matched pairs approached significance (p = 0.06).
Comparison between the other conditions revealed no significant
differences (p<0.20). '

Table 2 : Percentage Average Attention and Performance Improve-
ment Per Session for Three Instructional Conditions

Condition % Attention % Improvement
- - in performance
Teacher 9.2 27.06
Computer 92,2 2.96
Combined 96.6 - 30.26

(Berthold and Sachs, 1974:123)
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In terms of performance, the computer condition was significahtly
inferior to both the teacher (p = 0.047) and the‘combined (p = 0.03)
‘conditions. No significant difference was found between the
teacher and combined conditions (p<0.20).: '

The Spearman rank correlation coefficients for the attention and
performance scores were quite low for the teacher condition (R =+0.08)
and the combined condition (R =?+0.17). A significant negative
correlation (R =-0.815; t = 2.85,4, p = 0.02) was found for the

computer condition.

Berthold and Sachs (1974) suggest that several reasons might aecount
for the inferiority of the computer condition to the other conditions.
A teacher is in a position to use more aids to illustrate a problem
whilst he is also more adaptable than a programmed computer. It was
also suggested that the full adaptability of the computer language
used wasnot suff1c1ent1y utilized between sess1ons, possibly because
~the teachers were unaccustomed to depending upon the computer as much
- as was necessary under the computer condition.

Analysis of resbonses made during training sessions revealed that
pupils proceeded through the material at an increasingly higher
accuracy rate with successive exposures to the material programmed by
the computer. Either advancement of the kind which occurred or a lack
of advancement should have been a signal to adapt the material. In
the 1ight of this, the investigators suggested that future research
should centre 6n maximizing the quality of the programmed material.

4.3 STUDY NO 2

"4.3.1 Introduction

In the 1960's the dissemination of information invrespect of computer
use in educdtionvwas, aecording to Atkinson (1968) based on speculation
and assumption rather than scientifica11y-researched experimental

evidence. This was owing to the fact that not much research had been
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undertaken in the fie]d and certainly there was a paucity of empirical
research assessing the effectiveness of computer-based learning over
conventional methods. o

McDermott and watkins»(1983) point out that investigations of CAL

~with learning disabled pupiis'were rare and it was to this end that

they carried out their study. The study was designed to fill partially
the hiatus that existed in this area of investigation by testing the
effectiveness of well-designed mathematics and spelling CAL with 1earn—f
ing disabled pupils at the eleméntary school level. * Their study was -
carried out approximately a decade after that of Berthold and Sachs.

4.3.2 Method |
Subjectsparticipating in the study consisted of a group of 250 learn-
ing disabled pupils initially enrolled in elementary grades from 1 to
6 in a Southwestern school district in the U.S.A. A11 the pupils had
been diagnosed as learning disabled by.schooi'psycho]ogists,,teachers
‘and other educational specialists in accordance with State and Federal
guidelihes. . | _ - |
Eight remedial teachers from two of the district's_seven'elementafy
schools volunteered to conduct the CAL'part'of the project. Ninety-
six learning disabled pupils attending the two schools in question
were randomly assigned to either a mathematics CAL or spelling CAL
experimental group. - The district's remaining 154 learning disabled

| pupils were assigned to 19 other remedial teachers in the remaining
fivé schools, and they served as a pool for a control condition receiv-
ing conventional remediation in mathematics and spelling. o

Pfior to implementing instructidnal activities, pupils' mathematical
and spelling skills were evaluated using the arithmetic and spelling
tests of the WRAT (Wide Range Achievement Test), and mathematical-
computation and spelling subtests of the California Achievement
 Test. Pupils' levels of intellectual functioning were based on

IQ's from the.most'recently administered WISC-R (with none dated
earlier than one year preceding the instructional programme). - =
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The expériménta] instruction was administered individual]yvto
~pupils through multilevel-multifunctional microcomputer programmes
covering the range from fundamental to advanced e]émentary mathe-
- matics and spelling skills. The programmes used were known as

~ The Math Machine and The Spelling Machiné. These were specially
adapted for de11very through Apple II microcomputers. The teachers
who had volunteered to conduct the CAL parts of the 1hvestigation
were given thorough in-service training on the uses of microcomputer
‘hardware and software, as well as possible applications of CAL with
learning disabled pupils. (McDermott and Watkins, 1983) Besides
this, the pupils approved IEP's (Individual Education Programmes)
‘ spécified teachers' objectives in adopting computerized vs'conven-
tional mathematics or spelling instruction.

The experimental and control instrucfiona]»programmes started in
September 1980 and Continued_to May 1981. Records were kept of
pupil time in CAL or conventional instruction. Time was measured
in day units corresponding to the amount of instructional time de-
voted to mathematics or spelling during the average school day. The
instructional programme was terminated for each pupil following an
average of 139,02 days. |

In respect of the data analysis, the experimental format consisted of

a pre-test - post-test nonequivalent control group design in which

the spelling CAL group functioned as a placebo contrast for the
mathematics CAL group and vice versa for the mathematics CAL group

and in which two types of criterion measures were taken: i.e., individ-
ua]iy assessed achjevement in mathematics and spelling and group-
assessed achievement in those same subject areas. Data were analyzed
in several ways including independent analysis of co-variance on post-
test achievement raw scores and repeated-measure'ana]ysis of co- '
variance using standard-score achievement indices.

Finally t tests for correlated means were applied to evaluate overall
pre-test - post-test achievement gains.
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4.3.3 Results of Study No 2

Separate analyses were performed on the individually assessed Nide
Range Achjevement Test (WRAT) post-test, standard scores and
California Achievement Test (CAT) post-test normal-curve equivalent
scores.  Each analysis comprised a two-way ANCOVA, with the first
factor having three Tevels corresponding to the three methods of
inétruction, the second factor held as a within-students effect

with two levels representing the mathematics and spelling criteria,
respectively; and post-test scores co-varied for initial group
differences in days of instruction, WISC-R Full.Scale IQs, and pre-
test criterion performance. Therefore, for each analysis, the
desired effect (should the CAI procedures excel) would be reflected
by a significant method of instruction x subject area (MIx SA) inter-
action, with Mathematics CAI pupiTs excelling on the mathematics
criterion, Spelling CAI pupils on the spelling critefion, and both
groups out-perForming the Conventional Instruction Group.

Table 3 presents the ANCOVA summary analysis for WRAT achjevement and
Table 4 for CAT achievement.  In neither case does a significant

MI x SA interaction effect emerge, thus lending no support to the
greater effectiveness of CAI over reguTar_remedia] instruction. For
both individual and group methods of measuring athievement, a signific-
ant effect was discovered for the repeated measure. = This simply
indicates that standardized post-test scores for all pupils in
aggregate were better in individually assessed spelling (p< .05) and
group-assessed mathematics (p< .01).

‘McDermott and Watkins (1983) indicate post-test differences in WRAT
achievement were attributed largely to initial pre-test differences
where the pooled regression coefficient between pre-test and post-
test scores was .72 {p< .001), as compared with regression co-
efficients for days of instruction (r = .01) and IQ (r = .02). This,
it is pointed out, makes sense in view of the fact that the overall
pre-test - post-test differences in WRAT achievement scores were
minimal (M gain = 2.06 points) and statistically insignificant; it
suggests that the item p001'on the WRAT 1is perhaps too small and
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T: differentiaT difficu]ty between items too great to detect incre-

ments (across 1 academ1c year) W1th1n samples of learning- 1mpa1red '

pup1ls

Table 3 : Multiple Co-variance Analysis of Individually-Assessed

Achievement (WRAT) via Computerized and Convehtiona]
Instruction -

Source : , - df MS F

Between students

- 29.61 .38

Method of Instruction (MI) 2 ,
Days of Instructjonvco-var1ate 1 17.58 .22 .M
1Q co-variate | K 10.94 .14 .01
Mathematics Pre-test co-variate. 1 18105.74 1 229.30% .77
A1l co-variates | | 3 6470.50 81.95%*
Students within groups N 199 . 78.96
Within students | : . , e S
Subjects Area (SA) ) 1 188.25  5.89*
MI x SA 2 55.15 1,73
Spelling Pre-test co-variate B 5182.09 162.27** .66
Repeated measure x k . ’
students within groups 201 B
“Note N = 205.
*p¢.05
** p<.001

‘(McDermott and watk1ns, 1983:85)
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Table 4 : Multiple Co-variance Analysis of Group-Assessed
Achievement (CAT) via Computerized and Conven-
tional Instruction '

Source . ; N - df MS OF
Between students |
Method of Instruction (MI) 2 9%.40 .36
Days of Instruction co-variate A 3067.89 11,39* .18
1Q co-variate - | 1 619.44 230 .05
Mathematics Pre-test co-variate 1 15957.44  59,22%** .49
A1l co-variates 3 7029.32  26.09
‘Students'withinfgfoups ‘ v’ 199 1269.44 '
Within students |
Subject Area (SA) S 1 1690.00  8.82%
MIxSA - 2 103.88 .54
Spelling Pre-test co-variate 1 4241.18 - 22.13*** .38
Repeated measure x ~ 201 191,62 o
students -within groups - '

Note: N = 205.
’ *n¢ .05
**p ¢ .01
***p o .001.

- (McDermott and Watkins, 1983:86)

Ih‘cohtrast, tests for oyera11 pre-test - post-test~differences in CAT ‘
performance révealed significant imprbvement for the‘combined'instruc-
| tional groups in mathematics (i.e. M gain = 7.31 points, t = 6.14,

"df = 204, p<.001) and spelling (M gain = 4.22 points, t = 3.36,

df = 204, p<.001). Whereas the welter of CAT post-test differences
are attributed primari]y to'pre-test'perfofmance (pooled r = .44,

p < .001),V the contribution of the days of instruction co-variéte.was
significant as well {r = .13, p<.01), with IQ continuing to have no

~ demonstrable effects (r = .09). This finding, in company with the

more discernible CAT pre-test - post-test increments, may suggest the
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greater sensitivity of the group-administered method to éhanges
in achievement over the school year.

4.4 CONCLUSIONS

The two studies discussed here focussed specifically on learning
disabled pupils interacting with microcomputers; Up to the time
of these studies there had been, as pointed out, arelative paucity
of research undertaken in respect of mfcrbcomputers with Tearning
disabled pupils although Visonhaler and Bass (1972) had carried out
ten independent studies with mainstream primary school pupils pridr
to the two studies discussed here. These studies were carried out
‘with about 10 000 subjects within the curriculum areas of language
arts and mathematics. . The results indicated a substantial advan-
tage for CAL augmentation of traditional classroom instruction,

- where standardized achievement tests are used as the criteria for
educational performance.  'In the studies carried out, Visonhaler
and Bass indicate that generally the CAL groups showed performance
gains of one to eight months over groups receiving traditional
instruction.

The studies of Visonhaler and Bass involved the drill and practice
mode of delivery. Drill and practice is-one'of the most popular
modes of delivery via micrdComputers and much spelling and mathe-
matics software, in particular, is of this mode.  The writer is
‘not aware of the nature of the mode of delivery of the software in
the Berthold and SaChs study, but the software used by McDérmott and
Watkins (viz. Spelling Machine and Math Machine) is predominantly of
- a drill and practice nature.

In the case of the studies of Visonhaler and Bass, the effectiveness
of CAL over traditional instruction in the curriculum areas of
language and mathematics seems to be a reasonab1y well-established
fact. The ‘studies of Visonhaler and Bass (1972), Berthold and Sachs
(1974) and McDermott and Watkins (1983) seem to suggest that with
primary school pupils - both conventional and remedial - there is
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little reason to doubt that CAL plus conventional instruction is
- usually more effective than conventional instructional alone in
‘developing skills. ' P

The investigations of Berthold and Sachs (1974) indicated that a
combined teacher/computer learning situation showed promise of
success. The study of McDermott and Watkins (1983) suggééted that
“both computer and teacher instructional methods were beneficial
albeit of an equivalent nature. The over-riding conc]uéion_that_
can be reached by examining these two studies'is that it is possible
that - at the very 1éa$t - combinations of computerized and conven-
tional remedial instruétioﬁ may work with learning disabled pupils
and that the success of these applications will vary depending on
the severity of the learning disabilities and the differential
styles of learning. o

McDermott and Watkins (1983) suggest that, assuming similar degrees
of effectiveness and efficiency, it might be reasonable to assign
pupils to CAL programmes whenever it appears that suchvan application
will diminish the motivational deficits and resistance which is often
synonymous with learning disabled pupils, and to recommend special
teacher-instructed programmes whenever affiliative needs and social ‘
conditioning are considered to be important aspects of the learning

process.

These early studies, by pfoving the potential effectiveness of‘the
microcomputer as a remedial learning aid, have paved the way for
further research into applications. Many experts in remedial educa-
tion (Gerheart, 1976; Wallace and McLaughlin, 1979; Wiederholt,
Hammil and Brown, 1979; Vitello and Bruce, 1977; Caldwell and
Rizza, 1979 and Watkins, 1981,)state that into the 1980's greater
energy'should'be directed to research in the sphere.of microcomputer
use with 1eakning disabled pupils for the simple reason that many of ‘
the attributes of CAL closely parallel the principles of remedial
education. ' o



CHAPTER FIVE

5.0 ILLUSTRATIVE STUDIES : AN OUTLINE AND DISCUSSION

5.1 Introduction_

This chapter outlines and discusses two cases where learning dis-
© abled pupils were exposed to commercially available software as a
prescription in order to remediate deficits and inculcate new be-

~haviours.

The cases in question ihvolved one where'a group'of}approximately
40 pupils interacted with a speling programme, COMPU-SPELL, and
~another case where groups of children interacted with the LOGO

programme.

| The two cases examined here do not constitute a research study. They
‘were carried out rather for the recording of observations than obtain-
ing concrete evidence of, for example, the ascendancy of the micro-
| computer methods over conventional teaching methods. The studies
in question occurred at the Sea Point Primary School, Sea Point,
South Africa. | -

5.2 CASE1 : A SPELLING PROGRAMME

5.2.1 Background: Spelling and Spelling Disability

Before attempting to remediate é deficit in spelling, one must first
decide what is meant by (a) spel]ing,‘and (b) a spelling disability.
Like all concepts, spelling has been defined‘in many ways. Todd
(1982) suggests the following "working definition" of spelling: "to
‘name or set down from memory, in the correct order, the letters of a
word". Lerner (1981) states that spelling is the one curriculum area
in which neither creativity nor divergent thinking is encouraged; |
only one:pattern or arrangement of letters can be accepted as correct.
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Peters (1967) raises the questions as to What are the main causes of
spelling failure, and what makes a person a good speller. It is
suggested that some pupi]é cannot spell because of some psycho-
logical defect whilst certain pupils cannot spell because they

lack the motivation to do so. Peters suggests that many pupils
are good spellers because théy have had a favourable environment

in which to acquire the skill. Peters (1967) further suggests
that there are certain factors which can be classified as determin-
ants of competence in spelling. It is pointed,odt that although

" the classification can be considered as arbitrary, the main factors
that are relevant. can be classified as being'thOSe connected with:

. Physical and Psychological Abilities

(i) Motor
(i1) sensation
(iii) perception

-(iv) imagery

» Educational Experiences

(i) Opportunity to write creatively
(ii) early perceptual experiences
(iii) spelling teaching '

+ Motivational _
(i) A casual attitude generally

(ii) self image
' (Peters, 1967:18-33)

Peters (1970) states, therefore, that the skill of spelling is
determined by a network of subskills and attributes overlaid by the
pupils' self-image, all of which are not only susceptible but
crucially affected by teacher behaviour by the time the pupil leaves
| pre-primary and kihdergarten (Std. 1). By the time that the

pupil ]eaVes senior primary school (Std. 5) ‘his control of the
spelling system is tota]]y affected and inf]uenced by the teacher

or teachers with whom he has worked. Peters (1970) in her research
suggests that teacher variables are very important and that‘there is
vevidence as to what, in the teacher,ﬂis conducive to spe11ing‘

progress. These can be enumerated briefly as follows:

(a) Teachers who are consistent in attitude, however oriented, who
are systematic and rational in their teaching achieve spelling
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‘progress even, and especially if the pupils begin at
a very low level of spelling ability ....

(b) Teachers, whose pupils Tearn to spell, do teach lists, but
these 1ists are derived from pupils' writing needs, from
words "asked for" in the coursé of pupils' own writing and -

~from 1lists prepared by the teacher in relation to words
the pupils "ask for"; not from printéd lists which would
seem to have a detrimental effect on children's spelling
progress ... |

(c) The amount of time spent on 1ist;1eakning is important ....

(d) It is not in fact "instruction" which is significant, but
~ for example, how_pUpi]s are expected to "do corrections”....

(e) Again "trying out" of words before asking or looking up, is
conducive to spelling progress, probably because this activity
reflects an attitude to autonomy in the pupil's learning to
spell engendered by the teacher.

Having attempted to outline some of the determinants of spelling
competence it is now appropriate to discuss aspects of spelling
disability.

~ Torbe (1977) suggests that there’are two main reasons for not being
able to spell. These he lists as:
*Weak visual memory-

+Weak auditory analysis _
S (Torbe, 1977:5)

Torbe maintains that the most common reason is weak visual memory.

He states that a poor speller with weak visual memory (a) has a
fairly clear idea of which symbol represents which sound, (b) doesn't
remember how the word should look, and becomes confused when he tries
to write it down, and (c) is not necessarily a poor reader.  His
spe]]ihg errors will be recognizable as the intended word. A poor
speller with weak'auditory analysis, on the other hand, will display
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spelling errors that may be unrecognizable as the intended word. .

A poor speller with weak auditory analysis, on the other hand,

will display spelling errors that may be unrecognizable as the
“intended word. He will diSp1éy some of the following character-
istics: (a) He can't say which letter symbols represent which sound.
(b) He can't hear what the constituent sounds of a word are. '
(c) He makes random and arbitrary guesSes. (d) He 1is probably also
a poor reader. (Torbe, 1977) ' '

Lerner (1981) adds that there.are, therefore, many subskills and

- abilities demanded in the act of spelling. :Pupils must be able to
read the word as well as being knowledgeable and skilful in Certain
‘relationships of phonics and structural analysis. Pupils must be |
_ab1é to apply appropriate phonic generalizations and must be able to
visualize the appearance of the word. Finally, pupi]s'shouldva1so
possess the motor co-ordination to be able to write the word.
~Lerner (1981) states that difficulties in spelling may be due to a
deficit in any or a combination of the above skills.

It is now appropriate_to consider ways of téaching or remediating
pupils with spelling difficulties. '

Westwood (1981) suggests that remedia]Iassistance with spelling will
vary according to individual weaknesses, but that three general
principles should be considered: ‘ :

e The pupil must be interestéd in his own
progress and must feel that he is improving

» The aim of the teaching sessions should be

to develop useful "word study" techniques
~in the child : the habit of careful looking.
From these techniques it is hoped he will

be able generally to understand word struc-
ture and grasp that sequences of letters
occur frequently together to represent units
within words. Though many words are learned
incidentally, proficiency will be improved
if habits of word-study are taught.



Lerner (1981) desCribes'a number of activities which can be employed
-in the teaching and remediating of spelling.
(Lerner 1981, Westwood 1981, Torbe 1977, Peters 1967, Todd 1982)
subscribe to these activities, and especially those of a multi-
sensory nature when it comes to remediéting spelling deficits.
y two'methods devised by Fitzgerald (1955) and Fernald (1943) are
enumerated as,forming'the cornerstone of multisensory spelling remedi-.
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. » With very weak spellers appeal must be
made to as many senses as possible. A
word must be seen, listened to and pro-
nounced correctly for the sound charac-
teristics, and written for the "feel”
of it. '

' (Westwood, 1981:132)

ation programmes in existence today.

A. Multisensory Methods in Spelling:

suggested by Fitzgerald (1955) as a multisensory approach that utilizes

“the visual, auditory, kinesthetic and tactile moda]ities.

(a)

(b)

Meaning and pronunciation. Have the pupil
Took at the word, pronounce it correctly,
and use it in a sentence.

Imagery. Ask the pupil to "see" the word
and say the word. Have the child say each
syllable of the word, say the word syllable
by syllable, spell the word orally, and
then trace the word in the air, or over the
word itself, with a finger. ' :

Recall. Ask the pupil to look at the word
and then close his eyes and see the word in
his mind's eye. Have him spell the word
orally. Ask him to open his eyes to see
if he was correct.

Writing the word. The pupil writes the .
word correct from memory, checks the spell-
ing against the original to see if it was
correct, and then checks the writing, too,
to make sure every letter is legible.

Mastery. The pupil covers the word and
writes it. If he is correct, he should
cover and write it twice more.

Numerous educationists

The>f6110wing five steps are
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B. The Fernald Method. - This method, evolved by Fernald (1943)
is a muIt1sensory approach to teach1ng, read1ng and wr1t1ng as

well as spelling. -

(a) The pup11 is told that he is go1ng to learn
. ’words in a new_way that has proved to be
very successful. = He is encouraged to se-
lect a word that he wishes to learn.

(b) The teacher writes that word on a pdece'of
paper, as the child watches and the teacher
says the word, v

(¢) The pupil traces the word, saying it several
t1mes, then writes the word on a separate
piece of paper while. saying it. :

(d) - The word is then written from memory w1thout
" " looking at the original copy.  If it is in~ -
~correct, the tracing and say1ng steps are '
repeated. '

- (e) At later stages the trac1ng method is no Iong—
"~ er needed. Now-the pupil learns a word by
looking as the teacher writes it, saying it,
and wr1ting'it.< At a still later stage, the
pupil can learn by only looking at a word in
print and writing it, and f1na11y, by merely
.1ook1ng at it.
(Lerner, 1976:265)

5.2.2 Introduction to Study

Some -of the more sophisticated'commerciaIIy available CAL spelling
programmes available today attempt to incorporate some of the'afore-

- mentioned principles in their delivery. One such programme COMPU-
SPELL - published by Edu-Ware services (1982) used as a remedial aid
to spel]ing,'incorporates'a“numberiof the‘principTes described above.
The pub11shers descr1be the programme as "an instructional Course that
uses’ perceptua1 pr1nc1p1es and pos1t1ve re1nforcement to teach '

~ spelling". (McCarthy 1982)

'COMPU-SPELL is a technical]y sophisticatedrcomputer managed sequence

of spelling drills containing thousands of apprOprfate'words'for

pupils at varying levels of spelling competence. The programme is
designed to teach spe111ng through memorization and pos1t1ve reinforce-
ment. Pupils are presented w1th a list of spelling words which may be
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As each letter is typed it aUtomat?ca]]y abpears'in_the space
provided. This is if the letter typed is the correct one. In 1
this way, the pupil detects his error immediately without actuale v
viewing the incorrect word on the screen. The pubi] must persist
with his efforts until he produces the cbkrect response. Upon
completion of the full 1ist of words, those.in which errors occurred
remain in inverse lettering until spelled correctly on the first

try. A final post-test (Fig. 16) completes the spelling programme.
Pupils once again are required to spell each word in the list and

are adVanced to a new lesson if they meet a pre-set passing criterion.

CEFTI NmnE

wE piane fav Tre . ave.

Fig. 16 ~ Post-Test

An interesting aspect of COMPU-SPELL is that the programme can be
“entered" or "broken into". This means that teachers can load their
own words. This allows each pupil to work at his own level. This,
obviously is an important consideration when it comes to working
with Tearning disabled pupils. |

It was with these considerations in mind that Pieter Waker (1984)
principal teacher of Sea Point Primary School decided to utilize the
programme for remedial purposes with a group of selected learning dis-
abled pupils. Waker explains that although the school followed a
spelling programme which had 1ifted the school well above the national
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pért of sentences or given separately.

presented with a "page" containing a number of sentences (Fig.

Initially, the pupiT is
14)

LERFNEF 'S NWME
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Bl ar e f'crea (-1l

of trumrets
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Fig. 14 "Page" Containing Sentences

The box around
When the space
block remains.
"flare" in the

a word represents "inver
bar is'pressed the word
The task of the pupil
blank block. (Fig. 15)

se" (black-on-white) printing.
disappears and the inverse
is to type the first word
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[N

aT llw.' b

Fig. 15 Typing in the Words
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.aVerage there were sti11 many pupils who experienced'spe11ing
d1ff1cu1t1es and that it was this problem that created the rat1ona1e
for pursuing the - programme/study Concurrent]y with the micro-
based remedial programme, it was decnded to carry out anr1nforma1
study to attempt to establish Whecher the pupi]s:expdsed to the
computer programme advanced at a rate greater than those exposed to
spelling tuition by cOnVentional means. |

5.2.3 Method

The programme/study was carried out under the superv1s1on of the
principal teacher ass1sted by the resource room teacher C]assroom
teachers collaborated with the principal teacher in establishing

which pupils would be selected for-the microcomputer part of the
exercise. The principa1 teacher was responsible for controlling

and collating the data. The resource room teacher superv1sed and
assisted the pupils with the microcomputer 1nteract1on where this was

deemed necessary.

The school went about selecting the‘pupi]s‘for the programme by com-
paring scores of standardized Human Sciences Research Council

(HSRC) spe111ng tests with pup11s statistical data in the fo]]ow-
ing areas: (a) general ability (H SR C IQ tests), (b) ability in
English (H S R C Scholastic tests), and ( ¢ ) school marks.

If spe]]ihg was lower by at least twenty percentile rankings in each

. of these comparisons, the pupil was regarded as requiring he]p'With'
spelling. Using this method of selection, 41 pupils in Standards

" Two, Three, Four and Five were identified as needing remedial spelling.
| By his own admission, Waker (1984) states that ... "the method is
rather crude in that it does not help to 1dent1fy under1y1ng aet1o]ogy,‘
and can therefore lead to true remediation only by chance.'

The pupils interacting withe the COMPU-SPELL programme came from
“eight different classes which meant that they had been exposed to .
~ eight different methods of spelling instruction. Although teachers
,empToyed variations of methodS’to teach spe11ihg depending on the
- individual needs of pupils, most relied on basic "phonic" methods,
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Before the pupi]svwere exposed to the computer programme they were
given exposure to the microcomputer to establish that they knew how
to use it withbut teachervassistanCe,  The programmes themselves
were modified as far as possible to eradicate American spelling and
to adapt the content to match the experience of South African pupils.

When the pupil logged in at the microcomputer he was presentéd with
his lesson of ten related spelling words embedded in appropriate |
sentences.' Thére were 70 lessons of_this‘nature for each of the
Standards Two to Five.  The programme took each pupil through the
Tesson twice. As indicated earlier, the pupil was presented with a
post-test at the end of his session after which he wés given the choice
of logging off or'going'on to the next lesson. The programme was
designed to insist upon a 100% correct answer but it was later adapted
to accept 80%. Waker (1984) exp]ains'that this was done in order to
allow for typing errors. Words which proved to be a stumbling block
were repeated both immediately after each lesson and then in subsequent

lessons until completely mastered.

The programme included a management mode which allowed the class teachers
to follow the progress of the pupils. Every week the class teachers
were -given a printout of the number of exercises done by the pupil, and

his score.

5.2.4 Results

Waker (1984) points out that even though no method of pre-selecting
those who would respond to this mode of learning was available, the

35 pupils left -in the test group progressed at more than double the rate
of the rest of the pupils during the six months of the controlled
experiment (13,5 months progress for the test group in contrast to

6,4 months progress for the control group). o
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5.3 CASE 2 : LOGO

5.3.1 Introduction to Study

In 1983 the H S R‘Cw'Education Research Prdgramme published its
findings regarding the use of the compdter in education and train-
ing.  Part 5 of the full sets of reports concerned strategies for
the introduction of computer awareness and computer 1itéracy. In
respect of computer literacy, the committee researching the issue
stated that it did not wish to prescribe a rigidly defined intro-
ductory age or a single approach to the teaching of these topics,
but added that one approach to the question of computer literacy is
‘the so-called "turtle-logic" of which LOGO is the best developed‘of_
these approaches. The philosophy, educational objectives and workings
of LOGO have been discussed elsewhere in this study and will, there-
fore, not be elaborated upon here, sUffice to say that Séa Point
Primary School decided to embrace the recommendation of the H S R C
Education Research Programme that an'approach to computer awareness
and literacy could be achieved by introducing the pupils to LOGO.

As pointed out elsewhere in this study, Papert feels that the child
should be placed in control of the microcomputer whéré he programmes
the microcomputer. Interacting with LOGO enables the child to do

just that. It was with this in mind that Sea Point Primary School
introduced LOGO to pupils in the senior primary classes. An addi-
tional consideration that was borne in mind when introducing LOGO was
the fact that it is also suitable for use with learning disabled
pupils. A11 pupils could therefore be introduced to the programme

as equal partners with all of them being in a pqsition_to derive
benefit from "scratch". | | ’

As suggested, LOGO is potentially an ideal environment with which Tearn-
ing disabled pupils can interact. The learning disabled child is not
passive when interacting with LOGO but now has an opportunity to act
“on an envirohment.' The principles of LOGO are such that the pupil

is able to discover certain principles about the larger world from the -
interaction with a more restricted environment.
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5.3.2 Method

-The LOGO phogramme was delivered through Apple II microcomputers.
~Initially the role of the classroom teachers was minimal in this
éxercise; they were simply required to divide the class into two
groups based on IQ scores. This was done so that each pupil would
have a computer terminal; and to pre-empt the possibility that pupils

who might be very slow at grasping a concept would hold up the rest
of the group.  This division also contained the best chance of
grouping possible learning disabled and slow-learning pupiis together.
- No spécific~note was taken as to who the learning disabled pupils in
" the class were. The LOGO lessons were carried out entirely by the
computer teacher who was not aware of individual differences of pupils.
The intention was to introduce all the pupils to something that none
had ever been exposed to before. It was for this reason that individual
differences or disabilities were not a consideration at this stage.
Within their groups, pupils were sometimes randomly assigned to share a
terminal with others if enough terminals were not available,

The first lesson consisted of the teacher explaining some concepts and
strategies. The pupils had to know something about distance and
dfrectiona]ity. This was done by using “Bigtrack", a battery operated
tank-1ike toy with a keyboard on top.' Pupils brought a notebook and
pencil to thé lessons and had to design a "route" for "Bigtrack" to -

- take across the floor of the compUtef room. They could draw the plan
according to their instructions. After "keying” in the instructions
they were fascinated to see whether "Bigtrack" moved in the direction
according to their pre-designed plan. The learning disabled pupils
who had spatial and directionality problems made numerous errors but
with repeated efforts soon displayed increased f]uency in this area.

After two sessions of working with "Bigtrack" pupils moved to "hands-
on" experience. The computer teacher condeded that she had to apply
certain classroom management techniques whilst teaching LOGO to ensure
that pupils grasped what they had to do. Much'“teacher-ta]kfng-time"

was involved in the initial stages of instructing the pupils at the
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consoles.  In order to accomplish this as best as possible the
pupils turned their backs on the microcomputers and faced the
teacher who stood at the front of the class, at the chalk board

in order to use it as an aid. The microcomputers were placed
around the perimeter of the room. The intention of having the
pupils turn away from the microcomputers was intended to e]iminate
distractibility amongSt all the pupils but especially the 1eérning
disabled ones. Thevcomputer teacher reported that "without excep-
tion" all the pupils Weré_"raring to go".

It was explained to the pupils that there were abbreviations to
certain directional instructions. These were printed on posters for
‘the benefit of any learning disabled pupils in order that they might
not forget them. = They wére posted on the walls of the computer room.

"The LOGO sessions, over a three-month period proceeded with pupils
being introduced to new strategies and concepts every week. The
computer teacher attempted to provide less assistance every session as
the pupils became more familiar with the programme. The intention was
for the pupils to advance as much as possible on their own. When
pUpi]s made errors, the teacher would not simply tell them where they
went.wrong but would request that they "de-bug" the error themselves.
[t was explained that errors should not be seen as such, but rather as

problems to.be»so1ved.

5.3.3 Results

The writer observed his class only. This was done by visiting the
computer room as well as discreetly observing behaviours in the class-
room. Because of the nature of the exercise, there were obviously

' no recordable statistics. No pupils experienced a “blank" whilst
working with LOGO. During the initial introductory months, the pupils
“were extremely enthusiastic about attending these Tessons.

Classroom teachers reported pupils coming up to show them their note-
books where they had planned graphics;and enthusiaStita]]y displayed
print-outs of their finished articles. Classroom teachers who visited
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the computer room were amazed to find that so-called "introverted"

or learning disabled’pupj]s entered into the,buSiness of LOGO with
much gusto. Such pupils were often seen explaining to, or assist-
iﬁg so-called more able pupils and spoke knowledgeably and COnfideht-
ly about what they were doing. Teachers reported that this confi- .
dence was very often carried over to the regular c]aSsroom.‘ Many
'1earning’disab1ed pupilsIWere‘able to operate at the‘same level of

" non learning disabled pupils in the computer room. They were just as
aware and literate as their peers. Their interaction with LOGO
appeared to advance their motivation and contribute towards an enhanced
self-image. Learning disabled pupils loved being'asked to explain
aspects of LOGO or microcomputers to teachers, some who in fact had
less experience with computers than the pupils themselves! '

A point which Atkinson (1984) makes and which is abproprfate to

mention here regards the questions of -impulsive behavioyr.~ He points
out that although little empirical research has been done on the sub-
‘ject, observations and case studies have indicated a decline in pupils’
impulsive behaviour while working with a microcomputer and very often
this decline in disruptive behaviour is carred back to the regular
classroom. In respect of the LOGO study, observation revealed that
mixed success was attained in this sphere. Two pupils both of whom
had been diagnosed as learning disabled and who were regarded as
v‘high1y hyperkinetic and distractible were included in groups observed by
the writer. After twd,sessions in the computer roomyone, alboy,'was
excluded from the sessions because of his lack of concentration and
disruptive behavibur. The other pupil, a girl, of serious nature,
engaged LOGO enthusiastica]ly. The girl in question, who was particu-
larly weak in maths, was not deterred by the mathematical aspects of '
LOGO and became quite proficient at it. " There were minimal signs of'
hyperkineses and distractibility although she worked fairly slowly -
thinking carefully before keying the information into the microcomputer.
She did not‘experience any difffculty regarding angles and direction- |
ality and appeared to follow completely thekprogreSS of the lesson.

Back in the c1assrodm she disp]ayed a very definite improvement in
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powers of concentration ahd the ability to focus on aspects of the
lessons. This was particularly evident in mathematics lessons
where there was even a slight improvement in her performance.

5.4 Conclusions

COMPU-SPELL is an example of a dril] and practice programme. Pupils
- with a spelling deficit cannot learn via this mode alone. Although
it can be argued that in spe]]ihg there is only one pattern or
arrangement of letters that can be accepted as correct,_thére are

numerous ways in which spelling can be taught. The pupils preferred
- learning style must be borre in mind. ' There are also certain
spelling rules that need to be made known. A drill and practice

- programme cannot addreés these kinds of problems.

‘Although a programme such as COMPU-SPELL does not offer 5 tutorial
mode, the drill and practice mode does offer certain positive advan-
'tageé. As mentioned earlier, it emphasizes imagery and visual sequen-
tial memory; two important skills required in the acquisition of
‘spelling proficiency.

.Beéring in mind that there are few if any spelling programmes évai]ab]e
that could meet the specific needs of all pupils with a spelling deficit,
the authors of COMPU-SPELL have certainly attempted to devise a pro-
gramme that is based on accepted educational principles and which can

at least meet certain requirements of pupils with a deficit in this'area.

McCérthy (1982).suggests that the value of a programme such as COMPU-

© SPELL could lie Chief]y in its ability to teach particular types of
words, such as words that are basically learned visually. This can be
undertaken with pupils who are having'troub1e with such words. It is
also of value to be used as a drill to teach irregular words. He
cOhC]udes that compared with complex 1anguage—afts subjects like readfng
comprehension or wfiting, spelling is a relatively simple learning
process to analyze and to teach and that microcomputefs cou]dvfaci1itate
greatly in this domain of learning. '
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Behrman (1984) suggests that a primary feature of LOGO is that it

_ provides a 1earner-driveh activity that capitalizes on previous
']earning such as concepts 1ike directfon, angles and distance.

He maintains thatvpupi1s can capitalize on and refine their

'spatial concepts and co-ordinate varipUs types of tactile, kinesthe-
tic, visual and motor information into the ¢ontro1 of the turtle.

Teachers are able to alter the Tevel of complexity of LOGO by intro-
ducing activities that are commensurate with a particular pupil's
ability. Simpler versions of LOGO can adapt for physical or cogni-
tive abilities, and more complex activities can be given to "brighter"

“children.

LOGO'presentsva long-term learning environment according to Atkinson
(1984).  He suggests that pupils with learning disabilities should

be encouraged to work on projects in which they build their own

"drill machines". - Often such learning disabled pupils require
assistance with multiplication facts or spelling words or vocabulary
development. Such pupils, he suggests, can plan, develop and create
drill programmes with LOGO that are spec1f1ca11y designed to help them
in their personal weak areas.

Behrman (1984) suggests that using a programming language like LOGO
will not providé'a11 the answers to problem-solving in education nor
will it be the "panacea" as Atkinson (1984) points out to either learn-
ing assistance problems, or to computer literacy in general. However,
it must be considered as an extra tool for the learning disabled pupil.
It may reveal hidden strengths in pupils such as a strong ability to
utilize the spatial code of learning (Behrman, 1984), and can provide
teachers with additional insights into learning styles of the children
with whom they work. |

In respect of the point made by Atkinson (1984) regarding distractibil-
ity and impulsive behaviour, it can be argued that success gained in
these areas is due to the "sense of control" that pupils acquire as they
learn to "programme" a microcomputer. = By being able to inculcate a
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“sense of control" together with the ability to control pupil's
impulsive behaviour, success is being achieved in the area of
deficit that is one of theé most difficult to remediate within-
the school setting. '

~ Weir, Russell and Valente (1982) suggest that the impact of LOGO is
threefold for pupils who are not being successful at school:

o It provides the possibility of experiencing
success and demonstrating expertise.

eIt allows further development of the pre-
ferred spatial mode.

* It is a diagnostic tool that suggests to
teachers new ways of creating more appropri-
- ate curriculum by harnessing spatial skills.

(Weir, Russell and Valente, 1982:342)

Hagen (1984) endorses these views in the following ways:

With LOGO you break a problem down into the component
elements with which your experience will allow you to
work, and then you use these elements to procedurally
discover new knowledge. . In essence, your start with
the known and more to the unknown... Each child will
explore LOGO and find something new because it is
not a lesson to be taught, it is a discovery of the
unknown. Every child will receive something unique
from the LOGO environment because it is the child's
own environment created and taught to the microcompu-
ter by the child.
. (Hagen,_1984.69)

As pointed out at the beginning of the chapter, this section was not
intended to be a sdphisticated empirical study designed to prove the
~ascendancy of microcomputer methods over conventional methods of
tuition. The idea here was an attempt to put into practice in an
informal manner, theories postulated by educationists in respect'of-
micrbcomputer use with learning disabled pupils. By carrying out the
studies it was hoped that evidence would be obtained regarding the
benefit of microcomputer use in areas where it had been claimed they
could be of use. At the time of the studies relatively few identifi-
ably, tried and tested remedial programmes were available. It was for
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this reason that these tentative steps were taken to adapt regular
commerically available programmes for remedial use.

In both cases the writer feels that sufficient evidence of potential

~ benefit was gained from the exercise to warrant a continuation of
appTications. These app]icatiohs could be extended to other
curriculum areas.  By indicating how a commerically available pro-
gramme such as COMPU-SPELL can be adapted for remedial use, the way
is open to use other acceptable programmes in a similar manner.
However, once truly tried and tested remedial software becomes avail-
able the prognosis for the successful harnessing of the microcomputerb.
in remedial education will be even more encouraging.



CHAPTER SIX

6.0 MICROCOMPUTERS AND REMEDIAL EDUCATION: A Survey
~of Applications and Attitudes |

- In the 1ight of developments in the United Kingdom and the United
States it was considered appropriate to undertake a survey of app]ica-
tions and teacher attitudes within South Afr1ca 1n genera], and the

Cape Peninsual in particular.

The survey was uqdertaken‘in the Cape'Peninsule as the writer is a
teacher'based there. In the Cape Peninsula there is a fairly dense
concentration of schools of all population groups and it was felt that
feedback from a selection of schools catering for various population

and socio-economic groups would give a significant indication of the
state of affairs as it relates to microcomputer use in remedial education.

~ From the outset it must be pointed out, that permission to conduct the
research was granted by the provincial educational authorities with
‘the undertaking that no school, clinic, higher educational 1nst1tut1on
of teacher be identified. This undertak1ng has been honoured

6.1  Introduction to the Survey

Owing to the relatively denSe concentration'df schools in the Cepe Penin-
sula and their accesSibi]ity,'it was decided to undertake a survey in
order to establish the extent to whieh they were employing the micro-
computer in remedial education. - It was decided that only primary
schOo]s would be surveyed as much intervention takes place at kinder-
garten (substandards A - B) whilst pupils entering high school are often
considered to be beyond ass1stance Most remedial education is currently
aimed at the primary schoo] pupil. o |

Schools in the Cape Peninsula have an established infrastructure for
offefing_remedial_assistahce. - Although there are not enough teachers to
"kmeet the demand; all three of the meJOrbuniversities offer remedial
teachervtraining courses and the teachers qualifying serve in schools as
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full-time or itinerant remédia] teachers} ‘-thventiona] teachers who
additionally qualify as remedial teachers either take up full-time or
-itinérant‘positions or they return to conventional teaching, he]ping

out where needed or becoming involved in T.A.T. groups. Itinerant
remedial teachers are attached to school clinics and together with

the heads of clinics - usually an educatidna1'psycholbgist - they are
responsib]é for diagnosis, programme design and prescription in schools

- not served by full-time remedial teachers. Schools with no full-time

or itinerant remedial teacher have recourse to the nearest school clinic. :
University child guidanée clinics also play a éimi1ar ro]e‘heré. ' '

The position, therefbre,vis that despite the shortage of remedial teachers,
a fairly structured system of remedial education is available in the Cape
Peninsula, from the training of teachers down to the actual remedial

- teaching in schools. Certain schools have more than one remedial teacher;

whilst the success of a remedial department at a school often depends on
the ability of the school to make available to remedial teachers a con-
genial climate in which to work as well as providing sufficient of the

necessary resources.

The aim of the survey was to establish contact with those individuals and
institutions involved in remedial education and attempt to establish the
extent to which they might be using the microcomputer as a resource.
Attitudes to the use of the microcomputer in remedial education were also
gauged. _ |

It will be appropriate to mention at this poinf that there is as yet no
national or provincial policy set out by the educational authorities in
respect of microcomputer use in remedial education. |

6.2 Method -

HaVing established that there was no national or provincial educational
po1icy in respect of microcomputer use in remedial education, it was
decided that schools and other educational institutions should be.
surveyed to establish what initiative they had taken on their own.
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Thg_fo]]owing.institutions were approached:

6.2.1 Institutibns'Surveyed

(a) Universities in the Cape Peninsu]a/Wesfern Cape
(b) Teacher—Training Colleges

(c) School Clinics
(d) Teachers' Centres

(e)

Specialized Schools for.Specifically'Learning
- Disabled : Nationally

(f) Specialized Schools (Cerebral Palsy) : Cape Peninsula
(g) Primary Schools : Cape Peninsula ’

Except for category(e)where the schools weré controlled by the House of
Assembly Administration (White), the other categories incorporated all
population groups. It will be appropriate to point out at this stage
that it was decided not to categerize the data on racial lines. This
was deemed both unnecessary and inappropriate. (To indicate this point,
it can be mentidned in passing,‘that'in certain areas of endeavour, so-
ca]]ed’Coloured,schools, contrary to pre-conceived expectations, had in
fact made far greater advances than their White counterparts.) ‘

- The collection of the data required was undertaken via questionnaires,
personal interviews at various institutions, telephonic interviews and

correspondence.

6.2.2 vape of SurVey

(a) Universities - _ .

Within the context of educational institutions, it was thought that
universities might be leading the way in introducing future remedial
teachers to a new technology. In this case, the technology in question
was the computer. A letter was sent to each of the three universities
in the Cape Peninsula/Western Cape requesting information in respect of
microcomputer content in courses dealing with educational aids.
(Appendix 2) |




116

. I should appreciate it if you could advise me
as to whether you have included in your curriculum
for trainee remedial teachers an elective dealing
with the use of microcomputers as a diagnostic,
‘prescriptive or management instrument in the teach-
ing of specifically learning disabled pupils. :

Further I should appreciate it if you would advise
me of any other work you might be doing in this
field... (Extract from letter).

(b) Teacher Training Colleges

~ An identical letter was sent to three Teacher Tra1n1ng Colleges in the
Cape Peninsula/Western Cape. Students attending Training Colleges for

a threefok four year course are offered an elective in remedial education.

" {c) School Clinics

School Clinics co-ordinate the work of itinerant remedial_teachers in

the field as well as offering services themselves in the area of diagnosis,
programme design and prescription. Clinics are headed by an educational

psychologist.

‘Clinics were surveyed as it was thought that the heads, as instructional
leaders, might be involved in introducing microcomputers at their clinics
~as well as gquiding remedial teachers attached to their clinics in the use
thereof. ' -

Al the school clinics in the Cape Pensinula were surveyed via a letter.
(Appendix 3) -

«... I should appreciate it if you could inform me briefly
of the extent, if any, of microcomputer applications at
your clinic, particularly in diagnosing, prescribing and
managing pupils with specific learning disabilities.

Should you be utilizing microcomputers in any of the above
spheres, I should appreciate it if you would indicate
whether I might observe the work being done . (Extract
from 1etter)
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(d) Teachers' Centres

Two Teathers"Centres in the CapevPéninsu]a were surveyed. - This was
~ done per telephonic interview. One centre suggested that a depart-
“mental audio-visual centre nearby be approachéd. ~ An interview with

the Head was arranged.

Teachers' Centres exist to offer courses as well as to introduce new
‘resources to in-service teachers. As courses are often offered in the
use of educational technology and new resources it was thought that
moves might have been taken to introduce the microcomputer to remedial

teachers.

(e) Specialized Schoo1s¢for Specifically Learning

Disabled : Nationally ’ |
The schools surveyed here are the three schools categbrized as catering
for the neurally handicapped]in general, but forlthe specifically learn-

ing disabled in particular. The schools are controlled by the National
educational authorities (asfopposed to the provincial departments‘of «
education).” The schools in question are those catering for white
.pupi]s\from Substandard A up to senior school level. One school is

- the Cape, another in the Transvaal and a third in Natal. As these
schools are categorized as catering for the specifically Tearning dﬁs-
abled it was assumed that they might be at the forefront of new tech- -
nological advances, especially where they can be of assistance to the
handicapped pupils. It was for this reason that they wére surveyed.

The principals were contacted per telephone and letter (Appendix 4) in
order to éstab]isthhe extent of microcomputer applications at the schoo]é.

(f) Specialized Schools (Cerebral Palsy) : Cape Peninsula |
Two schools catering for cerebral palsy pupils were contacted. It was

known in advance that both schools were using the microcomputef. -Being
cerebral palsy schools, numerous applications concerned physically handi-
capped pupils. The idea was to establish the extent to which those pupils
who were categorized as specifically learning disabled at these schools

- were interacting with the microcomputer. ‘The schools were contacted
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te]ephonically in order to interview the individuals in charge of
‘the computer departments. A visit was undertaken to one in order
to observe‘the app1icetions. ' B

(g) Primary Schools N

- Ninety-five primary schools were surveyed. A questionnaire was sent '
to each school with a covering letter (Appendix 5) and a self-addressed
envelope. The idea was to gather information in respect of micro-

computer,applﬁcatiohs as well as the potential for future involvement.
Teacher attitudes were also sought. Two methods were used for select-
ZJng schools to be surveyed.  Schools that were definitely known to

have m1crocomputers were sent quest1onna1res whilst the balance were
randomly selected from address lists. It was considered important to

. survey schOolsvwithout,microcomputers in order to gauge teacher attitudes
to the technology as well as to establish the prognosis for the future
introduction of microcompOters. >Primary schools controlled by the House
of Assembly and House of Representatives Administrations were surveyed.
[t was established in advance that no schools under the House of Delegates
Administration were using microcomputers for remedial‘purposes,vwhi1st |
‘_schools falling under the Department of Education and Training (Black)
were not surveyed owing to logistical difficulties and‘the‘assumption

~ that there were more pressing needs at these schools. '

6.3 Results

(a) Universities : ,

A1l three of the universities responded to the letters. -'Their rep1ies
were succinct and without qualification. They stated that they did not
make any use of the microcomputer in remedial education. No elective -
“was offered at any of the universities in which trainee remedial teachers

were introduced to microcomputer use in remedial education.

(b) Teacher Tra1n1ng Co]]eges A ,
The teacher training colleges that responded to the 1nqu1ry 1nd1cated
that no courses were offered to tra1nee teachers 1n m1crocomputer use in
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remedial education. One college was offering a fairly extensive
"hands on" ‘literacy course to its students.

(c) School Clinics ‘ _
Four of the five clinics approached responded to the inquiry. Of the four

only one had a microcomputer. Not one of the clinics was using the
microcomputer for diagnostic or prescriptive purposes. The clinic with
the microcomputer was using it for limited administrative purposes.

At the request of the Head of one of the clinics a visit was arranged
“where an extensive discussion took place regarding microcomputer use in
remedial educatiOn;_ The Head in question, although not having a miéro-
computer at his clinic had been pushing the authorities for some time

in order to acquire one. He was fully in favour of microcomputer use
in remedial education and had been investigating possible applications.
He was confideht that microcomputers had a potentially valuable role to.
play and intended acquiring such devices as soon as finance became avail-
able. In the meantime he was encouraging and guiding remedial teachers
in the use of microcomputers in remedial education - especially at schools
where there were such devices. |

(d) Teachers' Centres

One teacher centre had a number of microcomputers and offered on-going
courses to in-service teachers. These were in the area of literacy and
basic programming. No courses were specifically designed to introduce
remedial teachers to possible remedial applications with the micro-
computer.  However, teachers were guided towards implementing in their
classrooms what they learnt at the centre by concentrating on micro-
computer applications to meet their specific needs. They had recourse.
to the centre for'assistance and guidance whenever they required it.

| A]though'remedial feachers who might be attending courses were not
necessarily instructed in specific remedial app1ications, advice was

‘given in this area if sought. _
The second teachers' centre had one microcomputer which was used for
administrative purposes, and which in-service teachers could "reserve"
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~in order to work with it during "after school" hours. Nearby the
teachers' centre in question was the audio-visual centre of the
provincial education department.- On being referred to the audio-
visual centre, a meeting was arranged with the Head in order to
establish the role of the centre in disseminating information and con-
ducting courses for in-service teachers. = |

It was established that schools were regularly circularized in respect
of on-going "hands on" 1iteraéy and programming eOUrses. No courses

~ thus far presented had been specifically aimed at remedial teachers.
The audiowvisual centre was, however, prepared to accommodate any group
desiring a specific course. Such a course cou1d>range from an intro-
duction to specifie remedial applications to courses on remedial soft-
ware selection and evaluation. ‘

(e) Specialized Schools for the Specifically Learning

Disabled : Nationally '
0f the three schools surveyed, one was, as ment1oned, in the Cape,
another in the Transvaal and a third in Natal.

'The school in the Cape did not have a microcomputer owing to financial
restraints. The headmaster was fu11y aware of the potential benefit

~ of microcomputer use in remedial education and indicated that he would
- acquire microcomputers as soon as finances became available.

fThe school in the Transvaal had a microcomputer department, but was
utilizing it mainly at secondary school level to teach computer science
as part of the Transvaal Education Department syllabus.  Primary school
pupi]s at the school with learning disabilities had limited access to
‘the microcomputers.

The school in Natal had made an auspicious start w1th microcomputer use
for learning disabled pupils. - At its own initiative the school had '
acquired tWo Commodore 64 microcomputers. Commercial software had been
“used, but attempts were being made to develop teacher-designed software.
Remediation was currently being attempted in areas of spelling, grammar,
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syntax and mathematics. It was intended to introduce pupils to LOGO

~in the near future.

(f) Specialized Schools (Cerebral Palsy) : Cape Peninsula
‘Both of the above schools had enthusiastically embraced microcomputer
use. The teachers in charge of the microcomputers were highly -
motivated and dedicated althdughvone conceded a certain lack of ,
experience. Despite this there was a commitment to acquiring the .
necessary knowledge and -expertise in order to make a success of the - v
“microcomputer applications in the schools. In these schools, applica-
tions were in the area of aSsisting physically handicapped pubi]s by
means of peripheral adaptations.- Additional areas of applications |
were: enhancing the curriculum, applying prescriptive programmes and

teaching 1iteracy.'

(g) Primary Schools _ _

Of the ninety-five questionnaires sent out, there were 51 respondents
(53,68%). The questionnaire (Fig. 18) was designed in such a way
that feedback might be obtained in respect of three groupings:

Group 1 : Schools with microcomputers and using them for
remedial purposes. ' |

~Group 2 : Schools with microcomputers, but not using them
‘for remedial purposes. |

Group 3 : Schools with no microéomputers.
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The Questionnaire - QUESTIOANAIRE

'MICROCOMPUTERS AND REMEDIAL EDUCATION

Please tick the appropriate box or answer where necessary.

1.

~ SECTION A

Oces your school have a microcomputer?

If your answer to 1 is NO, p]ease read the rest of the

- questionnaire as a matter of interest and attempt to

respond to'questions_10, 11 and Sections B1, 2 and 3.

Is use made of the microcomputer in any of the following

sgheres of one-tc-one Remedial Education?

a) diagnosing

b) prescribing {remediating)

------------------------------------------------------

--------------------------------------------------------

If you answer to .guestion 2 is YES, please respond to the
fol]ow.ng questions.

whose idea was it to utilise the m1croconpuger &s a remed1a1
instrument at your School?

a) Principal
b) Class Teacher
¢) Remedial Teacker

d) Parent
e) Other (please state)

Who administers the microcomputer-tesed remedial programme at the school?

a) Principal
b) C]assvTeacher
c) Remedial Teacher

d) Rescurce Room Teacher

-e) Other (please state)

Y{ N
Y| N
Y| N
Y{ N
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In which area of prescription do you use the microcomputer the most?

a) Maths

b) Spelling

c) Reading

d) Other (please State) wuuuieerneneroeneeesineersenennnn

Do you know how to programme a microcomputer ?
Have you designed any programmes yourself?
Do you use commercially available programmes?

if YES, please indicate the rames of the most 5uccessfu1

-HFOCraWNES you have used:

----------------------------------------------------------

---------------------------------------------------------

In terms of your goals, would you say that the prograﬂres

“used have teen successfu17

If your response to questicn 2 was NO please respond to
the following:

Would you say that your reasons for not using a microcomputer

in remedial education could be any of the following:
(Tick as many as you feel are appropriate)

(a) No microcomputer at school

- (b) Don't know anything about microcomputers

(c) Don't know enough about microcomputers
(d) Never thought of it

(e) .DOn't believe it can be of tenefit

(f) Didn't think there were remedial progrannes

(g) Haven't found eny suitable ramedial programnes

(h) Dnun t know P1CfOCO“"Ut€rS were dSeing used in
d1a1 EdUCdtlbn :

(1) V1C10Cuﬂputers at schoo] are fu]]y occupied for other

purpcses

-—t

|

<|[=l]=
SHEREN
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10. (Contd.)

(j) Cther (please state) e

--------------------------------------------------------------

T T T S T T T S T T T T T T T S TS,

11. Should it be establisked that mwcroconpuuers can be of use in l_i_ Nl
remedial education, would you use them? S :

SECTION 8

1. Lntuwt‘ve1y, do you fee1 Lhat a m1crocqmputer could be more effects ve
in rerediating than a teacher? P1ease qua]mfy

% 6 5 4 6 8 0 8 s 8 s s 8 & 0 B P b 4 4 u 6 8 8 G 8 P 6 6 6 6 1 0 U S 0 8 8 S B K S 4 E S 8 i s e e e e e e

-------------------------------------------------------------------

2. Do y0u have any cther oersunal conm ents in respect of microcomputer
use in remedial education?

--------------------------------------------------------------------

--------------------------------------------------------------------

3. If you don't have microcomputers dt presént for regular use in ceneral,
and remedial use -in particular, what do you thirk might be a stumbling
block. in introducing them for any of the abcve purposes? . {e.g. Finance,
lack of interest) .

.....................................................................

....................................................................

Fig. 17 Questionnaire
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* perceptual problems
Motor co-ordination
Games for reasoning ability
Sequencing/Syntax . .
Programmes in game format

Question 6

" Do you know how to programme a microcomputer?-

N
44
Questfon 7
Have you designed any programmes yourself? N
| 48
Question 8
Do you use commercially available progkammeé? ' Y N
| 9 | 42
Question 9
In terms of your goals, would you say that the programmes used have
been successful? '
Y N
7 1

Question 10

Would you say that your reasons for not using the microcomputer in

remedial education could be any of the following?




(a)
(b)

(c)

(d)
(e)
(f)
(g)
(h)

(i)

(i)
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No microcomputer at school

Don‘t know anything about microcomputers

Don't know enough about microcomputers

Never thought of it |

Don't believe it can be of benefit

Didn't think there were remedial programmes

Haven't found any suitable remedial programme

Didn't know m1crocomputers were being used in remedial

" education

Microcomputers at school are fully occupied for other
purposes

Other (please state)

Question 11

28

A Jw o o [~ I

Should it be established that microcomputers can be of use 'in remedial

education, would you use them?

6.7 Group Responses to Questionnaire

(a) Group 1
In this group there were nine respondents - Of the respondents, four
used the microcomputer for diagnostic purposes whilst all nine used

it for purposes which they considered to be prescriptive.

45

Although

- in eight cases it had been the idea of the principal to introduce
the microcomputer in remedial education, it was in the majority of
cases - eight - that the remedial teachers administered the remedial

- programmes.

The areas where the microcomputer was used the most for prescriptive.

purposes were:

Mathematics 6

Spelling -6

Reading: 5
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QOther areas of application were cited as: “perceptual problems";
‘motor co-ordination"; "games for reasoning ability"; "language,
syntax, sequencing". = One respondent had introduced LOGO.

A1l the respondénts'had employed commercially available software. Three
stated that they had know]edge of programming, but none had des1gned his/

her own programmes.

- Group 1 response to the Questionnaire (Table 6)

SECTION A

Question 1

Does your school have a microcomputer? ' Y N

Question 2

Is use made of the microcomputer in any of the following spheres of
one-to-one Remedial Education? '

(a) Diagnosing

(b) . Prescribing (remediating)
(c) Other (please state)

wloles <
o |jolo|=

Question 3

Whose idea was it to utilize the microcomputer as a remedial instrument?

Principal
Class Teacher

(a)
(b)
(c) Remedial Teacher
(d) '
(e)

o

(=8

~ Parent
Other (please state)

e

olol—lolw
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Question 4

~ HWho adminiSterS'the microcbmpUter-based remedial programme at your

e e U

school?

(a) -Principal 1
b) Class Teacher 0
c) Remedial Teacher’ 8
d) Resource Room Teacher 4
e) Other (please state) 0

Question 5

In which area of prescription do you use the microcomputer the most?

(a) Maths_ _ _ ' . 6
(b) Spe11ing' ' - S : 6
(c): Reading ' | 5
(d) Other* (please state) ' ' 5
* Perceptual problems

Motor co-ordination

Games for reasoning ability

Sequencing/Syntax - |

Programmes in game format

- Question 6

Do you know how to programme a microcomputer?

. Question 7

Have you designed any programmes yourself?
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Question 8

‘Do you use commercially available programmes?

'Question'9

In terms of your goa]s, wou]d you say that the programmes used have

_ been successful?

Questibn 10

Would you say that your reasons for not using the microcomputer in
remedial education could be any of the following?

(a) No microcomputer at school - B N/A
(b) Don't know anything about microcomputers _ | N/A
(c) Don't know enough about microcomputers N/A
(d) Never thought of it o | N/A
(e) Don't believe it can be of benefit ' _ | | N/A
(f)  Didn't think there were remedial programmes N/A
(g) Haven't found any suitable remedial programmes ‘ N/A
(h) Didn't know microcomputers were be1ng used in remedial N)A
education
'(1)_ Microcomputers at school are fu]]y occupied for other : N/A
: purposes , |
(j) Other (please state) - - v ' _ N/A

Question 11

Should it be established that microcomputers can be of use in remedial

education, would you use them? (Continue to use them)? Y1 N
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(b) Group 2
‘The fourteen respondents not using the microcomputer for remedial
purposes cited the following reasons for not doing so: ‘

- (a) Don't know anything about microcomputers 1
(b) Don't know enough about microcomputers 4
~(¢) Didn't think there were remedial programmes 2
(d) Haven't found suitable remedial programmes _ 3
(e) Microcomputers are fully occupied for other purposes 6

O0f the fourteen respondents, thirteen stated that they would utilize
the microcomputer if it was found to be successful as a remedial aid.

“Group 2 response to the Questionnaire (Table 7)

SECTION A

Question 1

Does ydur school have a microcomputér? o | Y{ N
o 14

'Question 2

[s use made of the microcomputer in any of the following spheres of
one-to-one Remedial Education? ' '

. Y| N

(a) Diagnosing 0|14
(b) Prescribing (remediating) 014
014

(c) Other (please state)

Question 3

Whose idea was it to utilize the microcomputer as a remedial instrument?

(a) Principal L | - N/A
(b) Class Teacher _ | N/A
(c) Remedial Teacher . : ' N/A
(d) Parent | . N/A
(e)

Other (please state) . ~LLN/A
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Question 4

Who adminiéters_the microcomputer-based remedial programme.at your school?

a) Principal o '_ | ©IN/A

b) Class Teacher » B - | N/A

c) Remedial Teacher | ' , N/A

d) Resource Room Teacher v N/A

e) Other (please state) , N/A
Question 5

In which area of prescription do you use the microcomputer the most?

(a) Maths | | | N/A
(b) Spelling _ " | N/A
(c) - Reading . o N/A
(d) Other - (please state) =~ A N/A ;
Question 6
Do you know how to programme a microcomputer? . YI N
' 014
Question 7
Have you designed any programme$ yourself? | v ' Y| N
' 14
Question 8
Do you use commercially available programme§} _ . N/A
Question 9

_In terms of your goals, would yoU‘say that the programmes used have
“been successful? |

N/A
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Questibn 10

Would you say that your reason for not using the microcomputer in
remedial education could be any of the following?

i

(a
(b
(c
- (d
(e
(f
(g
(h

) No microtomputer at school 0
) Don't know anvthing about microcomputeks ' 2
) Don't know enough about microcdmputers 4
) Never thought of it 0
) Don't believe it can be of benefit 0
) Didn't think there were remedia] programmes 2
) Haven't found any suitab1e remedial programmes : 3
) Didn't know microcomputers were being used in remedial 0/
. education ) :
(1) Microcomputers at school are fully occupied for other 6
purposes
(j) Other (please state) 0
Question 11
Should it be established that microcomputers can be of use in
remedia] education, would you use them? v - Yl N

‘

(c) Group 3

There were 28 respondents in this group. All but five - who were
undecided - indicated that they would use the microcomputer if it

~was found to be a useful remedial aid. In reply to the question (in
Section B) "If you don't have a microcomputer at present for regu]dr

use in general and remedial use in particular, what do you think might
be a stumbling block in introducing them for any of the above purposes?"
the respondents reacted as follows: |

) Finance | ' 28
) Don‘t’know enough about microcomputers

) Never thought of it
j _
)

)

Lack of space.
Lack of interest from principal

- O N O O 2

4

| 1

Ignorance! ' : 1
| 1

2
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~ Group 3 response to the Questionnaire (Table 8)

 SECTION A
Question 1 )
Does your school have a microcomputer? - - ' ' YI{ N
028
* Question 2
o Is use made of the microcomputer in any of the fo110wing sphefes
of one-to-one Remedial Education?
Y| N
(a) Diagnosing , 0 |28
(b) Prescribing (remediating) 0|28
(c)  Other (please state) 0|28

Question 3

Whose idea was it to utilize the microcomputer as a remedial instrument?

(a) Printipa] o o v : N/A
(b) - Class Teacher o S N/A
(c) Remedial Teacher o , - | N/A
(d) Parent | - LN/A
(e) Other (please state) - v N/A
Question 4

Who administers the microcomputer-based remedial programme at your school?

(a) Principal . | N/A
~ (b) Class Teacher o | S N/A
(c) Remedial Teacher : - . N N/A
(d) Resource Room Teacher - v ' N/A
(e) Other (please state) , _ B  ' N/A
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Question 5

In which area of prescription do you use the microcomputer the most?

(a) Maths , o | - N/A
(b) Spelling- o v - N/A
(c) Reading , . ' N/A
(d) Other (please state) - N/A
Question 6
'Do.you know how to programme a microcomputer? - : Y| N
‘ ' 28
Question 7
Have you designed any programmes yourself? - “IY !N
' 28
Question 8

" Do you use commercially available progfammes?
' N/A

Quéstion 9

In terms. of your goals, would you say that the programmes used have

been successful?

N/A

Question 10

Would you say that your reasonffor not using the microcomputer in
remedial- education could be any of the following?
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a) No microcomputer at school S _v | | 28
b) Don't know anything about microcomputers 0
c) Don't know enough about microcomputers 3 0
d) Never thought of it 0
e) Don't believe it can be of benefit 0
f) Didn't think there were remedial programmes 0
g) Haven't found any suitable remedial programmes 0
h) Didn't know microcomputers were being used in remedial 0
education _ , . _
(i) Microcomputers at school are fully occupied for _ 0
other. purposes v _ '
(j) Other (please state) v 0
Question 11 _
Shdu]d it be established that microcomputers can be of use in
remedial education, would you use them? » vl N
23| 5*
*Undecided

The second part (Section B) of the guestionnaire was designed to gauge
certain attitudes to microcomputer use in remedial education. The
following question was posed: "Intuitively, do you feel that a micro-
computer could be more effective in remediating than a teacher?"

0f the 46 respondents 30 responded negatively, two positively, whilst
the remainder either did not respond or were undecided. Many stated .
that they would regard the microcomputer as a valuable additional aid
to be used as a prescriptive device in certain areas or as an extension
of teacher-based work. - The overwhelming feeling was that there was

no substitute for the human interaction between teacher and pupil.

A random selection of comments qualify this view.

'“"No, the teacher/pupil relationship is vital in the remedial
situation for support, motivation and emotional contact."
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“"No, nothing can take the place of a sympathetic and
capable teacher, but a microcomputer could be a '
valuable teaching aid."

"No, 1t is an aid."

"It can supp]ement, not subst1tute for the remedial
teacher.'

"No, one of the most important things about remedial
teaching is the emotional support provided for the
child. No computer can do this." _

"Never, I would consider it a very good aid."
"No! No the machine can never take the place of the teacher."

"No, the human touch and interest in a child will always be
very important. Love and understanding must play their'part "

"No, but a m1crocomputer would assist a remed1a1 teacher most
successfu11y :

"No, I do not think that a microcompUter can take the place of
a remedial teacher. Remedial children need personal help,
encouragement and t.1.c."

and ..........

“Yes, because it is in a way far more objective than a teacher
and is not influenced by emotions and frustrations which can
‘be.a hinderance to effective remedial teaching!"

6.8 »Conc1usion

It appears evident from the survey of app]ications and attitudes that

not much is being done regarding microcomputer applications in remedial
education. In the absence of a clear directive from the educational
authorities the higher educational institutions have failed to take a

lTead and this Tlack of action has filtered right down to the lowest Tevel
in the hierarchy - the remed1a1 teachers in the 'schools. Progress made
abroad 1in the United K1ngdom and the United States p01nts to a . significant
role for the microcomputer in remedial education and individuals and
institutions need to take up the reins locally in order to create some
sort of infrastructure. '
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It is disturbing, when so much information is being disseminated in
respect of'micro¢omputer use in education in general, that universities
and training colleges as educational leaders have failed to investigate
the possibilities of.instigating programmes for microéomputer use in

‘remedial education.

Data'gatheréd via the qUestionnaire seems to suggest that remedial applica-
tions are not regarded as high priority areas when it comes to using the

| microcomputer in schools, as fewer than half the schools having a micro-
computer used it for this purpose. Those schools WhiCh haVe perceived

its possible value in this sphere, and are using it to this end need to

be commended.

Of those schools utilizing the microcomputer for remedial purposes, it

is perhaps‘significantkthat in the majority of cases the idea for
microcomputer use Came from the principal - or instructional leader in’
the school. This is a healthy trend as it suggests that principals are
keeping abreast of the benefits to be derived from new technology. It
could, conversely, be a negative reflection on remedial teachers who thus
appear not to hdve kept ébreast, thereby pdssib]y-ﬁregoing an opportunity
of becoming acquainted'with a‘potent%a11y valuable educational aid.

‘Mathematics and spelling dominate the area of applications possibly
suggesting that where drill,practice and répitition are required, the
microcomputer can be used successfully; especially in the'1ight of the
fact that the majority of the respondents here felt that their prescriptive
goals were achieved. In schools having microcomputers but,notvusing

them for remedial purposes, evidence seems to suggest that there is an
urgent need to expose more remedial teachers to the microtomputer and its
uses in order for them to appreciate its worth, The fact that six of 7
the thirteen respondents were unéb]e,to use the microcomputer because it
was occupﬁed for other purposes suggeéts that in many areas remedial
education is still regarded as the poor relation,  Twelve of the
‘thirteen respondents here indicated their willingness to use the device
if it was found to be a successful'rémedia1 aid. This is encouraging.
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[t indicates that some kind of_in-sefvice programme should be

considered to expose remedial teachers’to the various microcdmputer
applications in this branch of éducation.- The majority of respondents’

in the group which had no microcomputer at their school significantly
~indicated that they were prepared to use the microcomputer in ?emedia1
education if it should be estab]ished,as being a successful aid. On
~_the other hand this ideal might be hampered by the fact that for many
schools finance is still the major obstacle, although "teacher education"
might also still be required in some cases. | '

It is significant and encouraging that teachers feel so strongly about
the warm, human contact in the remedial teaching situation as is

evinced by the fact that the vast majority do not envisage the}micro-
computer being more effective than, and thereby possibly replacing the
remedial teacher. The attitude of the warm, human approach is probab1y
due to‘the high'prbfessioné1 standards inculcated in remedial teachers

- at universities and co]]eges} It might be suggested, however, that

owing to the small number of teachers who have actually utilized micro-
computers in the remedial situation, many of the respondents had reacted
emotionally to this aspect because of Tlack of knowledge of microcomputers
in gerneral. This is'speCUlative, however, and it must be assumed that

in the future, many more remedial teachers will be exposed to, and utilize
the microcomputer as a remedial aid. It appears, however, that they . -
have no intention of abdicating their role entirely to this so-called

"machine"!

In the short-term,-aétion should be taken,to‘remedy the'situatioh by
having advisors'in the various departments of education take steps to
introduce at least at teacher centre level, in-service courses to
acquaint remedial teachers with the role of the microcomputer in remedial
~education.  These courses can be structured to introduce teachers to
various applications as well as software uses. Universities should
urgently address themselves to the question of including electives in
" their teacher training courses, programmes to introduce and acquaint
teachers with the above aspects of microcomputer use in remedial education.



-~ CHAPTER SEVEN

7.0 CONCLUSIONS

- 7.1 - Introduction

In the course of the study reference has been made to numerous possible

apb]ications_of the microcomputer in remedial education. These applica-

tions have been postﬁ]ated by various theorists. The diagram (Fig. 18)

below outlines the various applications. The benefits of these applications
- will be highlighted in this chapter.

| Remedial Education

Prerequisite No 1 [~~~ ~) What can a micro- [-~ -1 Prerequisite No 2
for effective use: computer do? for effective use:
Acquisition of Teacher capability
appropriate soft- S to utilize the

ware o ' ’ technology
Diagnostic , . Administrative .
Testing Planning Aid Capability

1. Offer access to normal
curriculum

2. Aid communicatibn
3. Act as a control device

4, Offer a private learning
environment

5. Simulations
6. Problem-solving

7. One-to-one individual
tuition

8. Animate and illustrate

9. Reinforce and provide
overlearning

10. Electronic b1ackboard

Fig. 18 Remedial Education : What Can a Microcomputer Do?
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By creating a scenario of the procedure of diagnosis and'programme
des1gn these app11cat1ons will be focussed on in more detail in order

to indicate how the microcomputer can make a dynam1c contr1but1on in

~ the remed1at1on of pupils with a genera] or spec1f1c 1earn1ng disability.

It will be appropriate at this po1nt to make a distinction between these .

two categor1es

‘A specific learning disability means that the child passes some subjects
_ but fails others. For example, he may pass all subjects but keeps on
failing maths, or he may be quite good at maths but fail any subject

that requires skill in reading. Another example might be a child who
can do maths and read quite well, but who is hopeless when he has to write

down and spell his work.

It is usually (but not always) easier to help a child with a specific
learning disability. The remedial teacher can concentrate. on one weak
area instead of having to cover many different areas.

A general learning disabi]ity‘means that the child finds all school work
difficult even though his intelligence is normal. Such a child might
easily be ca11ed "lazy" because he seems quite clever enough to learn if
he wants to. Of course this is not true since the child with a general
learning disability genuinely finds learning difficult. (Cosford, 1982)

7.2 Diagnosis and Programme Design : A Hypothetical Scenario

A child might have a 1earning disability because of poor functioning in
ﬁcertain perceptual areas. TheSe perceptuaT problems could lead to learn-
ing problems with language, reading, spelling and maths. If a child is
suspected of having a learning disability, he may be tested or diagnosed
- in order to find the area of deficit. This may manifest as a specific

or general 1earning'disabi11ty}~ | B

~ There are various levels at which a child can be tested befofe»a prescrip-
tive programme is designed and implemented. It is not the intention to
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' discussrin detail the contents of tests here, suffice to say that -
initia]]yAan IQ test is regarded as one of the most important tests
to be done. Tests such as the Stanford -Binetftype‘test or the
Weschler-type test can be administered. | The results of these tests
are given as a mental age or as an IQ, - The Sténford481net-type test
tends tolhave a perceptual slant as well as testing the ability of the
child to read, comprehend and cope with mathematical concepts. The
~ Weschler-type test provides a verbal and a non-verbal IQ. The scores
acquired on these tests can be compared against the accepted categories
,énd it can thus be determined whether the pupil is functioning according
to what is expected of a pupil of his/her age.

When the mental age of the pupil has been obtained from the testing, it
'canfbé determined whether that pupil possibly as a learning disability by
comparing his mental age to his "reading or maths age". If his reading

or maths age is below his mental age it indicates a learning disability.
The pupil's “reading or maths age" can be established by applying scholas-
tic tests in specific subject areas. It was pointed out earlier that
deficits in areas such as réading; maths and spelling might have been
brought about as a result of perceptual problems. It is therefore
appropriate to administer perceptual tests as well, The basic tests here
are auditory perception tests and visual perception tests. The former
tests providé information of the pupil's ability to cope with auditory |
discrimination or auditory sequentiaT memory whilst the latter will measure
some of the following areas; visual motor co-ordination, visual memory,
position in space, visual sequencing, visual closure, visual figure ground,
and visual discrimination.

When these tests have been administered a profile is drawn up which V
indicates clearly whether a child has a specific or general Tlearning dis-
ability. The remedial teacher must then design a prescriptive programme
to remediate the areas of-deficit. It must be borne in mind that not
only the symptoms but the‘cauée‘must also be treated. If a child has

a reading problem because of poor visual discrimination for example, the
prescriptive programme must deal with strategies to cope with the reading
problem as well as with the perceptual problem.
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After the remedial teacher has diagnosed the pupil the prescriptive
programme is designed. When the teacher designs his prescriptive
programme he will consider carefully teaching strategies as well as
appropriate apparatus.. The following section will highlight appliéa-
tions that are available to the remedial teacher that can be delivered
via the microcomputer.

7.3 Applications for Incorporation in the Programme Design.

7.3.1 Drill and Practice

As has been pointed out earlier, drill and practice is an area of micro-
computer delivery that has been criticized because many individuals think
it is dull and repetitive. Some programmes might be dull, but to accuse
them of being repetitivé is to miss the point when it comes to dealing
with Tearning disabled pupils. Drill and practice can actually stimulate
learning. The computer never gets bored with repetition and is therefore
well qua]ified to meet the needs of specifically learning disabled pupils
who need to practice basic skills. Going through any directory of soft-
ware it will be seen thaf by far the majority of programmes are of a drill
and praétice nature. An important principle of remedia1‘teaching is
repetition and ‘overlearning'. Drill and practice programmes answer to
this need. Many mathematics and spelling programmes fall into this
category. Maths and spelling problems usually require repetition to
evaluate the skill for further practice. Aspects to be considered when
employing relevant drill and practice programmes are the following:

(a) The microcomputer allows independence; the learning disabled pupil
can work independently without relying too much on the teacher. He can
make errors 'in private' without getting embarrassed.  These errors, and
the performance, in general can be monitored for later teacher analysis.

(b) The microcomputer is non-emotional; in drill and practice programmes
.the microcomputer will present the question and wait for answers impartially
[t can distinguish between a right and a wrohg answer, thereby giving

- positive reinforcement for right answers and encouraging the pupil to try
again when he has an incorrect answer.
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(c) Drill and practice de]iVery is at the pupi]s‘ pace; the drill
“and practice programme is designed‘to'take cue from the pupils’
responses; the programme proceeds only when ‘the child responds

correctly.

(d) Drill and practice can be motivating. » Although bought or teacher-
" made flashcards can be used in teacher-based drill and practice situa-
tions,‘the microcomputer scores here, because of the motivational effect.
Children are willing to do microcomputer drills over and over again.

Hagen (1984) points out there are some potential disadvantages to drill
and practice in that there is the danger that:

e it will become the only use with microcomputers

« little care will be given to the software selection.

Obviously these problems must be borne Tn‘mind and surmounted. Hagen:
(1984) further points out that drill and practice, by microcomputer
using'appropriate software, is by a long margin the most popular use of
the microcomputer in education of learning disabled children becaﬁse it
is of educational value, it is easy to do and non-threatening to the
“educators themselves. - '

7.3.2 Perceptual Problems

As pointed out earlier many children have ledrning problems because of
faulty perception. This can be visual or auditory. When remediating

a specific scholastic area of deficit, the teacher might have to consider
the underlying aetiology which might be perceptual. In the prescriptive
 programme, perceptual training would be integrafed with specific remedia-
tion in the scholastic area of deficit.

Microcomputer software and delivery are able to present the teacher with
ways and means of tackling the problem of faulty perceptual development.
Peripheral devices are available which can be utilized to effect audio
and visual delivery. In respect of auditory delivery, the CCD (Cassette
Control Device) can be referred to. Here the tape recorder is synchro-
nized with text on the screen of the microcomputer via a special switch.
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~ This device presents pupils with a wide variety of drill and practice
authority systems and concept materials with simul taneous audio and
visual presentation. Another method of achieving visual and auditory

: presentationfis thfbugh speech synthesis. Synthesizers exist that can

~ "speak” any text file simultaneously with the screen presentation. Al-
though the programmes mentioned above are more suited to moderately and
severely visually and hearing-impaired pupils, they are two brogrammes
that indicate the level of sophisticatibn to which miCrocomputer delivery
has developed. The point to make here is that the means do exist to use
voice on the computer. In the future this can be developed to be

: utiiized with generally learning disabled children as a means of develop-
ing and remediating auditory and visual perceptual deficits.

At present there are numerous programmes available that are more visually
based in dealing with perceptual problems. In England, the West Midlands
bkanch»of the MEP has developed a programme concerned with perceptual
development. The programme which is designed to be delivered through a
BBC microcomputer consists of a Targe number of perceptual development
programmes desiénedAfor children with moderate or severe learning
disabilities (developmental ages 5 - 9). The programmes cover visual
memory (numbers, letters and shapes), sequential memory discrimination
'(numbers; shapes,.letters and words),‘matching and discrimination
(pictures, shapes, letters and words), and scanning and sorting by size.

An extract from the MEP/CET Infonnatidn SheetvNo. 4 (1983) regarding Soft-
ware for Children with Moderate'Learning Difficulties, (Fig. 19 ) indicates
the large number of programmes available for dealing with perceptual

problems. .



No.

s

AP 4l

a
13

Publisher  Title - Age

Range
Deirwe D.d. Myze— Lkt ) Ry NI
Dorling unmr-l;y Skatch-Sod A B
€.5.A./5.£.5.5. Jlgeew Burzle - T-11/11s
E.5.M/5.6.5.5. Sliding Block Auzrle 7-1‘/11. )
facatioel Softars Mis'n'Matcn RZEY A
faratioel S’twre Caint Brush RY XL
[Acstioral Softwsrs Syntrwalser 7«11
am ' Wt the Thimols 7117114
LTS, } Tour mr_n-; 7117114
Logran Ladybird - Steepiog 211

Price

:lua'_matls
Taprti5-10 k
. Tepw:s£5-10 dlac1£10-15
vhu or deceis8-10

Tape: £10-1%

Tapat wi®h pen ([40-25)

Tapw: [3=10
Tupas £20-2%

Tepw1£5-10 fmm
Tapws £10-15

Teaching Objective

Soatisl psroaption, orisntation, corcantration, msaml
derterity and laft/right sareness.

Ossign, rend-eym co-ordiretion, l/r A sa/a:-n track ing,
colour Harimration, plarnifg.

'bnry. visml perceotion, logical Muuq.

problew salving.

Prooles salving, logical thirking, swmory,

visml percegtlon. .
Colowr matching, shetm metching, shaps r-cur’\ltlan.
hand—eys co-orcliretion,

Salrting, armedng, “erd-ure ss-aralretion, lsctretlion, |
visual Hixrisiretion, shape recognlitiaon.

Carly malc, sxmrisents with sounda. Alsc largag,
camnnicatlon, sreetive writimg,

Probles solving, Jclsion msking and loglzal tnirwing.
Readirg. Language A cossinicetion, (row co~opetation.
Cortant free - sa detarmirecd by tescher. -
Soatlal perception, arisntstion, <mpess polnta,

Fig. 19 Pngrammes Deé]ing with Perceptual Problems

-7.3.3 Language/Reading

Language and reading problems are areas which create much concern amongst

parents and teachers and much attention has been given to developing
this sphere. Reference to any software

software to be prescribed in

directory will reveal numerous programmes designed for language, reading,

writing, vocabulary, word sequencing, sentence sequencing and sentence

construction.  Teachers should be ciréumspect when selecting software

for reading as there is a plethora of material in respect of styles and

approaches and not all reviews have been positive. However the fact is,

Zthatvsoftwaré is being developed in this very significant area of learning

disabilities. Programmes are constantly being updated and developed and

those that seem to be worthy of consideration for use are those that

emanate from "workshop" situations where remedial teachers and remedial -

pupils have been involved.

Programmes such as the one below developed by

the Westgate School in W1ncﬁester, England indicate the kind of programme

which is available to pupils w1th a reading deficit.

The software in question was designed to assist in developfngireaqing

strategies by individuals or

groups. There were four‘programmes.-

{a) Cloze Procedure : develops appreciation of context, syntax

vocabulary and style.
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(b) Sequencing : develops logic and progression (including simpler ‘
- sequencing skills such as alphabetical order and rhyming schemes).

(c) Skimming : deve]ops rapid'textua1 assimilation.

(d) Scanning : gives practice in selection and evaluation.

Language is an area where 1éarning disabled pupils find difficu]ty;
especially written language. Weiner (1980) points out that the work

of learning disabled pupils that falls into this category is often
characterized by graphic imperfections (erasures, pencil pressure marks,
size and spacing irregu1ari£ies) misspellings (inc]uding phonetic spelling,
letter or syllable omissions) grammatical and semantic errors. In order
to attempt to eliminate these problem areas, the microcomputer can be
préscribed in the form of the word proceséor. The concept of utilizing
word processing as a learning tool is gaining acceptance. The writer's
own experience in observing work with ‘the Wordwise (1984) word processing

programme has 1nqicated this.

Interacting with software called typing tutors, pupils are in a position
to learn how to manipulate the keyboard. Some of the software is designed
as games, whilst other is straightforward drill and practice. Teachers
‘are now in a position to enable pUpi]s to be introduced to word processing
in order to write compositions or short stories. The rationale here is
that even if a child cannot write with a pencil and paper he or she can
probably push a key or switch to generate a specific letter. If errors

in verb tense, spelling or punctuation are made, they can be corrected
without retyping the entire text because the text can easily be reorganized
~or edited by simple keyboard commands. ' :

- For learning disabled pupils it is the power to correct, manipulate and
reorganize written language without recopying that makes word processing

such an effective prescriptive tool.

Behrman (1984) suggests that the benefits of word pkocessing can be

enumerated as follows:



149

(a) There is no penalty for revising. | |
(b) It is easy for pupils to experiment with writing.
(c) Interest in the writing task is maintained.

(d)

Editing is simple: spelling, punctuation and gfammar'
can be changed or checked.

e) Writing and editing are Tess time consuming.
f) Frustration is minimized. o
g) . It is easy to produce perfect copy.

h) Computerized spelling checkers are available.

7.4 Integratibn with the Curriculum

The microcomputer can be introduced into school to be used as a motivator
and also assist with the reinforcement of learning skills. There is
nothing wrong with these two educationa],objectives, especially as they
apply to the learning disabled pupil. However, as a1ready-hentiohed,_v
there are wider applications. One of these is curricular development.
The microcomputer can serve to widen curricular horizons for 1earn1ng'
disabled pupils by remedying areas of weakness as previously pointed out,
- but especially by supporting and extending work already successful and
opening‘up access to new experience. Stephen Clamp (1983)_suggests that
the microcomputer should be used to “extend" rather than "restrict”

curriculum development. -

The Warnock Report (1978) suggested that the "overall aims of education
are the same for all children". The educational heeds of every child
should be determined in relation to these aims. The Warnock Report
recognized that the curriculum in any school is'necessarily a selection
from a much wider range of possibilities, but stated that for children
with special needs, every attempt should be made to see that the chosen
objectives are as near in scope and quality to those of other children

of the same age as is practicable, given the nature and dégree of the
children's disabilities. These aims can be considered as follows:
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. to enlarge a child's knowledge, experience
and imaginative understanding, and thus his
awareness of moral values and capacity for en-
joyment; ... to enable him to enter the world
- after formal education is over as an active
participant in society and a responsible con-
tributor to it, capable of achieving as much
independence as possible. ’ '
(Warnock,1978:para 1.4)

As pointed out in Figure 18, the versatile nature of the microcomputer
enables it to be used in individualized instruction with learning dis-
 ab1ed pupils in specific areas of deficit. = However, like many other
educational developments, its optimal effectiveness depends on the
'apprOpriateness of its introduction and development in the special educa-
tional context. ° Green, Hart, McCall and Staples (1982) state that it
cannot replace a clearly specified curriculum but it will certainly en-
hance an existing competently organized programme of 1earnin§. In
integrating the microcomputer with the curriculum, a great amount of
imagination must be used. Its use must be linked with careful considera-
tion of the intricasies of the curriculum. As pointed out here, the
purpose is to give learning disabled pupils equal access to the curriculum
bearing in mind that they have specific or general learning disabilities.

Because of the motivational aspects of microcomputer interactidn,]earning
disabled pupils can gain access to .the curriculum in a number of ways
as suggested by Clamp (1983).

‘(a) Teaching computer awareness and simple programming skills
is'a useful addition to the curriculum.
(b) Using the microcomputer as a tool for discovery.

(c) Programmes are being developed that are guiding pupils to
an. appropriate line of questioning.

(d) Simulation and problem-solving.

The types of applications enumerated above which can.be used to extend the
curriculum of Tearning disabled pupils are explained in more detail here.
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Teachfng computer awareness and simple programming skills can be‘

an effective addition to the curriculum. If carefully directed
through simple steps by the teacher in a language such as BASIC the
pupil can design a very simple programme - such a programme to add or
subtract two numbers. Instructihg the microcomputer what to do, gives
" a pupil confidence and indicates to the user that he is in control

of the situation. It also serves to introduce pupi1s'to this new
technology which is undoubtedly going to have a major effect on their

Tives.

In a previoué section mention was made as to how LOGO can be used as a
prob]em-so]ving‘mechanism; It is, of course, important that the

pupil is guided towards an appropriate 1ine of questioning here. Thié
is partitu1ar1y important when intekacting'with a programme such as
LOGO.

Pupils can be taught to tackle an appropriate line of questioning in
various situations by Tetting thém interaét with programmes designed
for this purpose. Once they have grasped the questioning technique
. they can interact with more sophisticated problem-solving models in

order to enhance this skill even further.

Programmes which are appropriate here are Tecmedias ANIMAL (1983)

and Acornsofts TREE OF KNOWLEDGE (1983)

The former programme (Fig. 20) requests the pupil to think of an animal
and to ask a series of questions until the microcomputer puts forward a
suggestion of the animal it thinks the pupil has in mind. This inter-
active verbal game is therefore similar in a way to thé popular game
“twenty questions" except that the programme has to be taught the
necessary facts by the pupil. - ' '
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Animals ‘I know

, blackbird
- cat
goldfish
whale
dog
ostrich

Fig. 20 Animal

At the outset the programme knows the name of jhst two animals, gold- .
fish and blackbird, and can distinguish between them only by the ability
of the first to live in water.. The point'of the game is to build up
the programme's knowledge so that it can guess correctly whatever

animal the pupil has in mind. This is done in stages by requiring the
pupil to think each time of an animal, devise a question which will
distinguish the ‘latest animal from the previous one, and then tell the
. programme the answer to the question. '

Comments regarding this programme (CET/MEP,1983) point out that the
programme has been proved suitable for use with a small group of learning
disabled pupils. It was said to promote logical thinking, give practice
in formulating relevant questions, stimulate group discussion and develop
knowledge about animals. '

Language déve]opment was, importantly, at the pupil's own pate using the
pupil's personal store of knowledge. The reading level is suitable for

slow learners.

TREE OF KNOWLEDGE__ (Fig. 21) 1is also an interactive verbal game extending

the idea embodied in AMIMAL. ~  The educational objectives are to teach
the pupil categorization'of information and its storage and retrieval.
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The pupil is jnitia11y asked to choose a category which can be of any
recognizable kind (e.g. plants, sounds or games). The pupil is then "
~asked in successive steps to name new members of the category.

f C TREE |

‘ What would you like to do-
. Think of a tree
. Guess a tree
. ‘Edit the tree
. Print out the tree’
.. Save the tree

Load another tree
, Start a new tree
2

o

Fig. 21 Tree of Knowledge

« .

At each step the pupil is required to'supp1y a question which will
distinguish by a simple yes/no answer the latest entry from the

previous one,

The programme has been reported (CET/MEP,1983) to be very useful and

~ helpful both for developing language skills and for practice in questioh
'formulation; classification and decision-making. It was also reported

that the repeated reappearance of Sentences_the,pupil had framed was

~valuable as a reading aid. ' ' |

‘When pupils have mastéred skills acquired by interacting}wfth above ;uch
programmes they can extend their decision-making and problem-solving
Ski]]s by interacting with programmes such as ODELL LAKE published by
MECC PubTﬁcations in Minnesota (1982). ODELL LAKE is readily available
and can be delivered through Apple microcomputers. The programme has a
:‘readﬁng level which enables it to be useful with'pupils as low as E
Standards 3 or 4. The educational objectives of the programme are:
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- To simulate the life of a fish and to make the
decisions necessary for survival.

* To understand the food (predator-prey) relationship between
fish. |
+To generalize a size relationship between fish.

»To create an awareness for the plant and animal life forms
found in water. ‘

Figures 22-26 1nd1cate the format of the game. ~ The programme has clear
instructions and all feedback is carefully worded so as not to embarrass
the user .if any so-called ' wrong decisions are made.

AS A WHITEFISH YOU WILL LOOK LIKE

)

THE FIZH vou ENCOUNTER WILL LOOK LIKE

Fig. 22 0dell Lake : Format 1
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-~
TvoND EST LT
Tmel Wud THE WRONG MOVE

PRESS SPACE BAR

Fig. 24 0dell Lake : Format 3
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WHET DO YOU WISH TO D07

vFig. 25 Odell Lake : Format 4

Fig. 26 0dell Lake : Format 5

The Programme is particularly useful as it teaches several general
concepts of an ecological nature. Topics on fish, ecology and con-
servation abound in the primary school syllabus.
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Another way of 1ntegrat1ng m1crocomputers use w1th the curr1cu1um
is by interacting with s1mu1at1on programmes

Simulations allow 1earn1ng disabled pup11s to engage in yet a further L
type of discovery 1earn1ng Since simulations are programmes that
are des1gned to emulate real-life situations and utilize principles

of discovery for regular pupils they can be used with 1eérnfng'disab1ed
~ pupils as well. Of course,'it is essential when using simulations-with
such pupils that one ensures that the rules are not too complicated

and that the text is at the correct reading level. |

Simu]dtion programmeé do not necessarily provide reinforcement for correct
answers, as there might be more than one correct answer. The micro- -
computer'is in a‘positiOn not to reveal the cohsequence or an answer
~until a response is made, Thws prevents the pup11 from guess1ng, or

‘the computer looking up the answer

[f, in a simulation that is teaching 'a skill such as shopping within a
limited budget, too many "luxury" items are purchased, financial disaster
might result. "The pupi]Iis able to learn problem-solving skills without
initially embarking on the “real thing" and embérrassing himself in
~ public. Since the simulation can be played repeatedly, the pupil can

' try different choices and see the logical results of those choices. He
is thus involved in a discovery learning process. '

Two simulation programmes that are particularly useful in teaching these
skills are OREGON TRAIL published by MECC and GEOGRAPHY SEARCH
published by McGraw-Hill Book Company (1982). '

Both programmes are similar in content and require decisions to be taken

in.respect of journeys. °~ Decisions have to be made regarding routes '
to be taken, money required, provisions to be ordered, dealing with

| enemies, etc. In each case, if a wrong decision is taken it can lead

to disaster or even "death". o



Figures 27-31 indicate the type of question posed and dec1s1ons that
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have to be taken in a voyage to the "New wor1d"

Fig. 27

-aITIl o Tar 2
. .)"":E
Geography Search : Format 1
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Geography Search :
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Fig. 28
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,Fig. 30 . Geography Search Format 4.
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_thereby increase the validity of the results.

Numerous software publishers as well as special educationists have
developed, and are current]y developing programmes which can be used

- in diagnosing and evaluating pupil performance. Software publishers

are currently developing test scoring formats of two kinds. ‘These
fdrmats consist of scoring services and test storing microcomputer
programmes. Both of these systems are designed to provide the remedial
teacher with criterion-referenced test analysis in order to assist in

the diagnosis, prescription and placement of learning disab1ed pupils. -
Behrman (1984) points out that all the major achievement test publishers
currently offer criterion-references analysis reports for their achieve-
ment batteries. - Examples in this area include tests such as the Iowa
Test of Basic Skills, and the Metropolitan Achievement Test. The reports
generated by these tests identify the skill mastery levels of fndividua]
pupils in the major subject areas for the items tested. The teacher is
alerted to areas of academic strength and weaknesses. Additional pro-
grammes currently available are designed to provide individual pupil
profile reports identifying learning strengths and weaknesses, cluster
scoring. for both grade and age, and standard scores. ~ Programmes are
available for ability tests such as the WISC-R and diagnostic instruments
- such as ‘the Peabody Individual Achievement Test. A'generic scoring pro-
gramme, Microcomputer Scoring System published by Tescor Inc. (1985) can
be used to score any standardized achievement or ability test, criterion-
reference test or teacher-made test. Using an optical reader, the soft-
ware computes a variety of scores, including raw and standard scores

percentiles and grade equivalents.

While the primary use of microcompUter in diagnostic testing has been with
administering standardized measurement instruments, they also can be
valuable in classroom testing via teacher-made tests. They can assist
the teacher in désigning, constructing, administering and scoring teacher-
. made tests that address the specﬁfic needs of learning disabled pupils.

"The following section outlines two teacher-made programmes which were
developed for utilization in specific areas of deficit. The former is a
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programme designed fof diagnosing spelling problems in learning
disabled pupils while the latter describes a prototype programme
which has been used to both test and train language impaired pupils.
Both systems computé raw scores, list correct and incorrect responses,
and perform error analysis. | ' ' |

The Computerized Diagnostic Spelling Test (CDST) is an interactive

BASIC programme that has been designed to emulate as closely as possible
the administration and scoring procedures of the Diagnostic Spelling |
Test outlined by Kottmeyer (1970). The programme consists of four
components (a) input of demographic data, (b) providing the pupil with
directions, (c) presentation of spelling words, and (d) the scoring and
diagnostic summary of results. Following is a description of each of

these components.

Demographic Data . Once the programme has been loaded into the micro-
computer, the CDST beginé by prompting the examiner or, when appropriate
the pupil, for the input of demographic data. The computer instructs
the respondent to prbvide the following information:

* Pupil's name

*Date of birth
*Grade/Standard
*School

*Date of examination
*Place of examination
* Examiner's name -

Each piece of information is typed into the computer following the prompt.
The computer then stores this information and also calculates the pupil's
chronological age for subsequent use. '

Pupil's Directions : Following the input of the demographic data, the-
pupil is provided with visual and auditory test directions. The

written directions are presented to the pupil via the computer monitor.
Simu]taneous]y,_the same directions are presented to the pupil auditori-
ally from a prerecorded cassette tape which is driven by the microcomputer.
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Following the presentation of instructions, the pupil is instructed

to begin the test “when ready, by press1ng the "ENTER" key on the
keyboard. '

word presentation : Ohce'the pupil initiates the diagnostic programme
the computer again drives the cassette recorder which begins to verbally
present the 32-item word 1ist from the Kottmeyer test. The words are
presehted to the pupil by: (1) saying the word in isolation, (2) using
the word in a sentence, and (3) saying the word in isolation. A prompt
to TYPE THE WORD is then f]ashed on the monitor, and the computer waits-
for the pupil's response. The next word is not presented until a
response is typed by the pupil.  Thus, the speed of presentation is

tOtally pupi1fcontro}1ed.

As the pupil types in each word, the microcomputer internally scores the _
response as correct or incorrect and stores the information.  If the word
is incorrect, the error type is identified and also'stored._ The pupil
continues in the word 1ist until he or she has completed the 32 words,
at which time, word presentation stops and the pupl] is 1nstructed to
tell the examiner he or she has f1nlshed

Scoring and Diagnostic Summary : Following completion of the word Tist,
by the pupil, the computer instantaneous]y'provides the examiner with a
comprehensive summary of the pupil's performance. The summary'provides
the teacher with a listing of pupil's (1) demographic data, (2) test
summary, (3) error list, and (4) diagnostic error ana]y51s An examp]e'

of a summary is shown in Figures 32-34.

'_The demographic data are simply allisting of the'informationvinpUt at
- the beginning of the programme with the add1t1on of the calcu1ated
chrono]og1ca] age.

The Test Summary_is Tisting of the numbers of words correct and incorrect
as well as an estimate of the pupil's grade level. (Fig. 32

The Error 1ist provides the teacher with a list of misspe1t words, along
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with the correct spelling for these words. The correct spelling

is provided so that when severe spelling problems exist, the teacher
can easily determine the word the pupil was attempting to spell,
Further, a comparison of the spellings often provides the teacher with
a unique opportunity to study the pupil's problem. (Fig. 33)

The'Diagnostic Error Ana]ysis; which constitutes the most informative

aspect of the programme, provides the teacher with a detailed listing

of the types of problems the pupil is exhibiting. The diagnostic
categories-provide the teacher with'specific problems, such as short
vowels, - These diagnostic categories can then be used by the teacher to
provide specific remediation techniques to assist the pupil in overcoming.

the problem. . (Fig. 34)
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Wilson and Fox (1982) state that there is in both special education
and bilingual education a critical need for innovative and effective
assessment and intervention materials for language disorders. They

" suggest that microcomputers offer a delivery system which can increas-
ingly be relied upen for unbiased bilingual testing and instruction
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For the 1anguage impaired pupil.

Wilson and Fox (1982) suggest that in normal bilingual language
vauiéition,‘cOmprehension forms the basis for both monolingual

and bilingual 1anguageldeve10pment.' It is suggested that both compre-
hension and production can be improved with receptive training; there-
fore, receptive language intervention materials Shou]d possibly assist
a bilingual pupil to develop to his or her highest linguistic potentia1.
It is therefore suggested that test materials which grow out of
instructional methods, and hence can be prescriptive as well as des-
criptive in nature, are needed to accompany comprehension programmes
for the bilingual language-impaired child.

It is pointed out that developments such as speéth synthesis units have
enabled authors and publishers to compile language comprehension testing
and teaching programmes that can be used with non-reading language

- impaired pupils. When the audible component is combined with micro-

| computer graphics, the potential exists for developing dynamic language
intervention programmes for learning disabled pupils (Wilson and Fox,
1982). ' '

During the éar]y>1980fs Wilson and Fox began investigating the feasibility
of ‘converting receptiVe language tests and programmes into microcomputer
courseware. After reviewing available hardware and peripherals, an
'App1e'II plus based system was chosen with a graphics tablet - for picture
generation, a Mountain Computer "Super Talker" to generate synthesized
speech,'a Sony Colour Monitor, a printer with graphics capabilities and
two micro-floppy disc drives. o |

Wilson and Fox then set about develobing_and field-testing prototype
courseware for testing and teaching sample prepositional concepts.

The assessment courseware evaluated performance on three prepositions:
123 on and under. Comprehension was tested using fifteen sets of three
- contrasing pictures of a pencil in, on and under the holder.

- The pupil was then asked to choose a picture; for example, "Show me,
the pencil is in the holder". The pupil responds by pushing a button
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under the appropriate picture.

After a first study had been carried out, and revealed that there was

no test regult difference between the microcomputer and conventional
assessment, a Francd-American, French-speaking kindergarten pupil's
comprehension of the same prepositions was tested. . In this particular
study both English and French comprehension was tested. The English |
version of the 45-item test was delivered via microcomputer while the -
French version was administered in the conventional mahner. The test

' résults showed that the pupil did comprehend the prepositional concepts
in French, but his performance in English was at chance level.

The investigatoré contend that microcomputer-administered language com-
prehension testing appears to offer a viable a]ternative»td conventional
_ testing modes. Pupils, largely, preferred the microcomputer'mode as
well. It is pointed out that for bilingual language testing, micro-
computer delivery offered the promise of a non-threatening, non-biased
and non-discriminatory method. "

In addition to the prototype testing programme the investigators have
also field-tested a prototype instructional programme.

The.outcomé.of the prototype study undertaken by Wilson and Fox and the .
success achieved convinced them that microcomputer courseware for bi-
lingual language comprehension testing and instruction could be success-

fully developed.

Salend and Salend (1985) suggest that by modifying certain delivery
modes, the microcomputer presents itself as a valuable device to be used.
separately or to complement conventional procedures in the diagnostic

testing situation.

(a) Modifying Presentation Modes

It has been argued that the format of a diagnostic tést, inciuding its
presentation mode, appearance and spatial organization can affect the
performance of learning disabled pupils.  These problems can be overcome
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when working with a microcomputer. The remedial teacher can reguléte
the speed as well as the organization of the presentation' Certain
critical information can be highlighted whilst distracting features
which m1ght interfere w1th the pup11 S performance may be limited.

The teacher is in a position to regulate the speed of item presentation
to match the needs of the pupil beihg tested and to test mastery of the
subject matter.  When speed is an important element in demonstrating
mastery the microcomputer can present new items at fixed item intervals.
Microcomputers can facilitate the organization of tests to optimize
pupil performance. Sometimes a pupil becomes confused when he is con-
fronted with too many items on a printed page. This confusion can
affect performance. The microcomputer can present a single item in a
frame if necessary. = If more than one item is disp]ayed on the screen,
visual boundaries can be placed between them. Additionally, proper
spacing‘of items on the screen can be attained easily when designing
‘tests on the microcomputer. |

Presenting tests on the microcomputer also can minimize poor performance
that might occur owing to the appearance of the test. Graphics and
other design options can improve the technical and educational quality
and precision of the test. Often, computer pr1nt1ng can improve the
legibility of the test, whilst the screen can provide pupils with a
solid dark background that is free of extraneous stimuli.

Graphics and colour can be employed to improve pupil performance on v
. tests by highlighting critical aspects of test items. Graphics and
colour can also heighten pupil awareness of test q1rections by under-
Tining or colour coding key words in items.

(b) Modifying Response Modes

Pupils who, because of certain disabilities have difficulty in respond-
ing to test items can use peripheral devices to assist them. For '
‘example a pupil with a handwriting problem can respond on a micro-
computer through keypunching-or using peripheral devices such as a light
pen or a joystick to activate the microcomputer. A light pen, which is
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avpen-like device that enables pupils to interact with the micro-
tomputer by touching the pen to the screen, can be used for completing
items such as mutliple choice questions.

Tests that kequire'handwritten responses are difficult for pupils with
fine motor problems or difficulties with organization and layout;
especia11y when there is a time 1imit in which they have to complete
their response. The microcomputer can alleviate the need for hand-
writing and erasing as well as providing a structure within which the
pupil can develop and formulate responses. ' ' '

(c)  Faci1itating Motivation

A pupil who is achieving is motivated to achieve even more. If learn-
ing disabled pupils have a long history of experiences of fai]uke,
they will not be motivated to perform at their best. (Sa]eﬁd, Black-
hurst and Kifer, 1982) Diagnostic tests might therefore not give a
true reflection of capabilities or deficits thereby resulting in imbalances
when the prescriptivé programme is designed. The motivational aspects
of the microcomputer can help overcome the lack of motivation in the
testing milieu. As has already been pointed out feedback and rein-
forcement can promote motivation. This process is also operative in the
testing situation. (Salend, Blackhurst and Kifer, 1982) Tests adminis-
tered via microcomputer delivery can be programmed to deliver feedback
~and reinforcement to pupils by presenting certain congratulatory messages
on the screen when a particular level of success is attained. Tests can
be motivating if they are presented in a game format using where
necessary, or if applicable, lots of colour and graphics.

The branching capabilities of microcomputers can foster motivation by
doing away with frustration. The branching process permits the teacher
to further assess mastery of educational objectives by providing ex-
ploration of specific subject matter. Pupils who are coping with level

- of questioning can be branched to progress at a higher level. . Ceilings

- can also be built into programmes so that pupils who are experiencing

'continuing failure on the test can have the test stopped. This prevents
the "winding down" of motivation by continuing to work at something whilst
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'experiencing’no success. An additional way in which pupils can be
assessed is by exposing them to varied ordinary commercial software
in order to observe how they tackle the task of interacting with the

software.

Lee H. Sissons(1983) has devised a method of evaluating pupils' learn-
ing disabilities by allowing them to interact with commercial software,
at the same time tempting them'to develop a more serious approach to
Tearning. Sissons contends that many of the problems that young |
~pupils with learning disabi]ities have are at the first two levels of
~learning, viz. know1edge/mémory and comprehension/cognition. ' The
former Category consists of perceptual recognition and discrimination
(including speed and spatial/temporal processing). This category also
includes recall, both long and short-term (including revisualization
.‘abi1ities). The latter category of comprehension and cognition '
includes understanding, translating and interpreting in one's own WOrds.
The input is through the eyes, ears, skin and muscles whilst the output,
which is often distorted or missing, 1nvo1ves gesturing, moving, speak-

ing, reading and writing.

Sissons (1983) suggests that many of the diagnostic instruments avail-
able today, delivered both via the teacher or microcomputer mode, tend
to evaluate complex forms of learning, involving associational processes
between several modalities. (Sissons, 1983:3)

Consequently, Sissons maintaihs, remedia] teachers must supplement
Standardization testing with clinical observations so that infdrmation

- relative to how the pupils learns, where the problems are occurring,‘and
yﬂg& needs to be done to circumvent them, can be furnished.

Sissons undertook clinical observations with two pupi1s.who had been
identified as learning disabled. Prescriptive programmes were designed
and the pupils were exposed to cbmmercia]]y available programmes in their
particular areas of de?icit. Much of the software was in games format.
 Most proved highly motivational. The feedback that the evaluator ob-
tained consisted of areas where difficu]tiés persisted as well as areas
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where there Was an ongoing gfasping and acquiring of the skill that
had been deficient. Strengths were also concentrated on. In each
'case, via task analysis, additional software could be introduced,

and the prescriptive programme redesigned according to the feedback
obtained from the microcomputer interaction. Sissons reported'thét
 the diagnostic and prescriptive outcome of the clinical observations
were successful and this opens the way for similar evaluations of
learning disab]ed pupils in the future. Of dne'pupi1 it was observed:

Karla will continue to need help for a long
time but she is having successful, positive
experience with learning and this is prob-
ably the single most important factor in
helping a child with Tearning difficulties
to succeed. (Sissons, 1983:6) '

It was reported'of the second pupil, a boy, who had experienced difficulty
with spelling, maths and comprehension: '

- With this computer-age form of "play therapy",
Joey developed strategies for learning to
learn. He classified ideas, synthesized new
rules and used them to solve problems....he
developed the implications of strategies on
one programme which he could then try on an-
other. (Sissons, 1983:8)

Sissons contends that many pupils with learning disabilities develop
rigid thinking processes. ~ The use of computer games allows them to
exp]ore,vakious consequences without the emotional conseqUénces of "real"
~failure. This could lead to freedom to explore different'ways of think-
ing using higher level associative and integrative processes.

It was reported that "Joey" was able to overcome his fear of failure and -
expand his experienced by interacting with the microcomputer. '

Additional areas of success were achieved with "Joey's"
small muscle co-ordination which improved as he learned
to monitor his kinaesthetic feedback. Handwriting, too,
improved. Probably most important of all, through his
success experiences, his self-esteem increased and he

- began to relate more easily to his peers. With increas-
ed confidence, he became less anxious and defensive, and
more open to others and their ideas. (Sissons,1983:8)
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7.6 Administrative and Management Applications _ 

 The paésing of laws in the United States as well as in the United
Kingdom in respect of educational practices for learning djsab]ed
pupils has, as pointed out, resulted in"an enormous amount of additional
record keeping. Indeed, the entire new philosophy and approach to the
education of pupils with special educational needs is now and in the
- future going to call upoh the administrative expertise of teachers .
as they are forced to cope with the load of planning, evaluating,
diagnosing, record keeping and supervising for these pupils.

- As increased time is spent in these administrative tasks, it could Tead
to less time being available for planning, supervising and teaching.

The.various'qua1ities of the microcomputer can provide the remedial
teacher with an extremely useful alternatve for coping with' the admini-
strative demands made on him. Not only can data be maintained and up-
dated more easily on the microcomputer, but in addition the information
recorded can be more readily manipulated in order to provide the teacher

with useful and timely analysis.

In order to assist special education administrators and remedial teachers
in dealing with administrative problems a number of software systems
" have been developed. o o

Hagen (1984) describes,briefly,a few of these systems} (Appendix'6)',

- (a)  Accumulator IL

This is a management system for special education that allows one to
store and retrieve all information for each pupi].' The programme ‘may
be designed to fit each pupil's needs and allows up to twenty fields
for each pupil. '

(b) Individual Education Plans (IEP's)

[EP's are generated after a pupil's evaluation. = A one-page data sheet
~1s completed with all of the information needed for an IEP.
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(c) Special Education Administrative Software

In this package, five programmes may be combined to store data
and reports for individual educationa1_p1ans:

_ » Date base pupil data and reports
» Conferences, IEP services, etc.
» Due process including referral assessment, reassessment
and reports | . '
*A report generator that producés individual and group
© reports | |
* Pupil incident system provides reports on pupil incidents.

(d) Special Education Retrieval System

The EPI Retrieval System will allow one to locate, rapidly, educational
materials to meet the exact needs of pupils. -Approximately 5 000 of
the most popular print materials from over one hundred publishers Cover
pre-kindergarten to adult education perceptual skills, motor skills,
readiness, and beginning level of all basic skills. The system also
allows one to include one's own materials. '

The four administrative software packages mentioned above indicate the
level of sophistication to which administrative programmes have been
developed. ’

Behrman (1984) points out these electronic information processing aspects
of microcomputers make thém powerful and important record-keeping
alternatives for special education administrators and remedial teachers.
The above programmes are a selection that can form two typés of administra-
tive applications, according to Behrman (1984). These are computer
bmanaged instruction (CMI) and computer assisted management (CAM).

CMI refers to using the microcomputer to monitor and plan for individual
"pupils. The types of software here are designed to assiét in the
decision-making process. Three major types of CMI can be categorized
as cluster or mastery learning systems, computerized test scoring and
computerized IEP systems. ’
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CAM can be defined as the use of the microcomputer to analyze, manage
and report on programmes. CAM systems that can be of particular use
to special education administrators and remedial teachers are; data
base management, word processing and‘e1ectronic spreadhseets.

These two types of administrative and management applications are
described in more detail below.

CMI, as previously mentioned refers to the use of the microcomputer to
keep records, diagnose, score tests, monitor pupil progress and pre-
scribe a prbgramme for a pupil to follow. The basic idea behind a
CMI programme is to proVide the remedial teacher with the required
information about each learning disabled pupil in order to assist the
instructional decision-making process and enhance the individualization

of instruction.

Cluster or mastery learning CMI systems are criterion-references micro-
computer data bases for instructional curricula that permit the monitor-
ing of individual pupil progress. The curriculum is defined as a scope’
and sequence of instructional objectives stated as behavioural goals or
skills. ~ These goal statements are grouped into clusters representing

the hierarchy of skills that must be mastered in order to learn a concept.
Skill clusters are arranged in strands that represent the major components
of a particular curricu]um‘sequence. - These strands are then organized
into major curriculum domains or goals. The system makes pertinent
information about each pupil available to the remedial teacher through

a series of reports and allows the teacher to maintain information on each
pupil. The following types of reports are usually available through

~ such a system: '

« Pupil progress reports

- Enrolment or class reports

* Current assignment report
+ Correlation reports

* Survey statistic reports
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Cluster or mastery learning CMI systems have as a common element pre-
programmed formats for the input of pupil data and for the format of
‘reports. The teacher has a certain amount of f]éxibi]ity to modify
a specific report format within prescribed limitations.

A sphere of CMI which facilitates the work of the remedial teacher is :
the computerized test scoring system. These systems are available

in two types of formats ; scoring services and test scoring computer
programmes. Both systems are designed to provide the remedial teacher
with criterion-referenced test analysis in order to assist in the
-diagnosis; prescription and placement of learning disabled pupils.

It will be appropriate to mention and briefly describe some of the more
common evaluation devices that are now available via microcomputer

software. (Appendix 6)

(a) Diascriptive Reading

A diagnostic, prescriptive, tutorial reading programme covering
main data, details, fact/opinibn, vocabulary, sequence and
inference at levels three to eight. The series contains six
diagnostic tests and thirty-six developmental reading programmes.
The management system will keep track of the pupil's progress

~and will remediate or advance the pupil through each skill area
without teacher intervention.

(b)  0'Brien Vocabulary Placement Test

This is a graded vocabulary placement test that will find a
pupil's independent reading level. [t is reputedly culturally
unbiased and discounts guessing.

(c) Peabody Individual Achievement Test(P.I.A.T.) - Error Analysis
Report ' ' ,
Inputing results from the Peabody Individual Achievement Test along

with individual information will produce a report containing:
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+ Pupil background information

-'Diagnostic statements indicating level of performance in the
five skill areas measured on the P.I.A.T., and | -

* A set of annual goals and short-term objectives based on the
pattern of errors on the P.I.A.T.

(d) Woodcock—Johnson Scoring Programme

This programme is'designed for the first time computer operator.
Scoring of all twenty-seven subtests takes about ten minutes. Multiple
copies of the report can be printed out. The report includes the
cluster scoring completed for both grade and age, standard scores
completed for both grade and age and functioning level completed for
all cluster scores. ' ’ |

(e) WISC-R Computer Report

This programme facilitates report writing of can be used as one component
of the report. The WISC-R sub-test scores, VIQ, PIQ, FSIQ, as well

as GE scores are entered. Standard scores of reading, spelling and
maths from an achievement test of the teacher's own choice are also
entered. The result will provide from 70%-90% of the final report.

As with test scoring programmes, there are also now available a number

of computerized IEP programmes. The IEP is a crucial aspect of remedial
education. Brown (1982) therefore points out that owing to the large
number of management systems available, remedial teachers must be careful
~to select a system which is both efficient and sensitive to the needs of
the pupils. Although there are numerous IEP programmes'availab1e,

Withrow (1973) advises special educators to develop information systems ‘
designed around learner needs rather than around the parameters established
by the available microcomputers systems. This consideration is particu- |
larly relevant when seTecting a system that will determfne, influence or
depict a pupil's educational programme. (Brown, 1982)
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Brown (1982) suggests that a microcomputer-assisted IEP generation
programme is a good example of a system which must be easy to use

and f]exibTe enough to reflect the individual needs of each pupiT.
The IEP programme must be flexible in order not to inaccuréte]y or
inadequately reflect the actual educationa} programming or dictate

a programme that does not meet the pupil's needs.. In other words,
to be truly effective and useful a computerized [EP system should be
sufficiently flexible to allow teachers to address individual pupll S
needs and be. suff1c1ent1y complete to make the IEP process more
efficient. ‘

"~ Although IEP programmes are available that address these needs, Brown
(1982) déscribes an interesting IEP project which was designed. by .
special educators and which is sufficiently flexible to meet what he
considers to be the crucial requirements of any IEP programme; The
project in question was called CAMEQ (Computer Assisted Management

of Educational Objectives). It was designed to provide remedial
teachers with an easy and efficient way to develop and print IEP's
while maintaining the flexibility necesSary to address individual
pupil's needs. CAMEQ utilizes computer technology in conjunction with
a central resource of several thousand objectives to minimize the .
preparatory and clerical work involved in IEP development. A field
test was carried out with CAMEQ in 1981/82. Remedial teacher respond-
ents felt that CAMEQ reduced I[EP preparation time as well as providing
the flexibility necessary to address individual pupil neéds._ Projects
such -as CAMEQ have paved the way for further development in the sphere
of LEP software. o '

_CAM, as pointed out earlier, is a term used to identify microcomputer

~ software that has been designed primarily for administrative and manage-
- ment purposes rather than for instructional management purposes as was
the case with the CMI software. CAM software is handy from the point
~of view that it can be handled by the complete novice. It is more
likely that the school secretary rather than the remedial teacher will
'be involved with interacting with this software. Details from other
'SOUrces can be handed by the remedial teacher to the schoo]jsecretary who
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can continQe with what is required. This is usually the‘storing and
retrieval of statistical data or typing of reports. The CAM applica-
tion in this sphere are data base management systems, word processing,

and electronic spreadsheets.

Data base management is designed to allow the users to customize and
refine their programme by selecting options from a'menu It is a
systematic approach to storing,updating and retrieving 1nformat1on
stored as data items usually in the form of records in a file. The
programmes allow the user to sort records by one or more fields in
order to analyze the information contained in a fi]e} ‘The user can
design how he wants to report the results of the computer analysis by
designating the specific fields to be printed, the order of their -
presentation, and the records to be included in the report.

Word processing is a valuable microcomputer-based system used for

~ writing, editing and formatting letters and reports. The word pro-
.cessor is a familiar device and those acquainted with it are aware of
its capacity for updating, altering, editing and revising documents
without manually retyping them entirely. The material can be saved

‘on a disc for a later use. This is useful for the remedial teacher
who wants to send out standakdized quarterly reports on pupils.

More and more remedial teachers are finding a use for the word processor
and it is no longer the exclusive domain of the school secretary.

Electronic spreadsheet microcomputer programmes are another useful
adjunct to administration and management. These programmes provide

the remedial teacher or special education administfator with the

ability to process hundreds of numbers at once, to find patterns, draw
conclusions, and explore alternatives suggested by any type of numerical
data. They are flexible and versatile programmes that permif the user
to explore "what if" alternatives. By changing the variables on the
miéroéomputer, electronic spreadsheets are helpful in solving accounting
problems. Other areas where such programmes help are analyzing test
scores and projecting enrolments.



179

Bearing in mind the role of the classroom and remedial teacher, par-
‘ticularly in the management of learning disabilities, it will be

" perceived that many'bf the so-called "paper-work" tasks can be '
dispensed with, and carried out via the sophisticated microcomputer
software currently available. This will free the remedial teacher
from these tasks, thereby enabling him to give more attention to the
pupil in the actual prescriptive or teaching situation. -

7.7 Software Evaluation and Selection

The'microcomputer; Tike any other educational aid will only be effective
if it rea]}y is the best means of athieving'the educationa] objective.
Interacting with a microcomputer as an educational aid means inter-
acting with it in terms of both the hardware and the software. -A]though
hardware selection is an important factor to be borne in mind when
contemplating the use of a microcomputer,. the most crucial variable is
the employment of the correct software. No matter how sophisticated
the hardwaré may be, if the software fails to meet the necessary educa-
tional criteria ahd objectives then the whole exercise becomes a futile
one.

Hannaford and Sloane (1982) suggest that before employing microcomputers
in the education of learning disabled pupils, one must establish whether
its use is appropriate.’

By appropriate it is also crucial, therefore, to ensure thét the software
is appropriate. Hannaford and Taber (1982) and Taber (1983) point out
that until recént]y, much of the available software was designed and
manufactured by computer programmers, with no educational background,
and with even less knowledge of the learning characteristics of learning
disabled children. Behrman (1984) points out that although many pro-
grammes were technically acceptable they seldom offered materials that
utilized the theories and concepts of education that have long been
successfully used by educators. It is pointed out, howeVér, that more
" recently software publishers are becoming aware of the shortcomings in
vtheir software and are engaging individuals with the capacity both to



180

programme and to design software based on sound‘eduéatioha1 prfnciples.

Dean (1982) and Lambert (1982) state that educators must evaluate
software before acquiring it in order to establish its soundness, cost
effectiveness, and benefit as a supp]ement to the existing curriculum.
Hannaford and Taber (1982) ask: "Will the benefits gained by the use

of the microcomputer software justify the cost of its development or
purchase?"  Taber (1983) points out that if teachers do naot scrutinize
the available programmes carefully andvatuthe same time selectively
acquire materials of good quality, poor programmes Will continue to
infiltrate the educational system and this may result in the abandocnment
of microcomputeré as an instructional medium in education.

As Hassett (1984) points out, barely 4% of programmes being published
today can really be regarded as excellent in so far that they meet their
prescribed educational objectives.

The Educational Products Information Exchange (EPIE) Institute, a non-

- profit group based at Teachers College, Columbia University, carries |
out sophisticated and systematic software evaluations. (Hassett, 1984)
EPIE states that, "the software packages that now appear on best-seller
lTists are often very weak in educational terms ; they are however backed
by Targe advertising budgets". EPIE stresses the importance of proper
evaluation before purchase. Behrman (1984) points out that many educa-
tors have responded to the dilemma by undertaking systematic evaluation
of software before purchasing, and have begun demanding excellence in
programmes both technically and educationally. This can be seen by the
many evaluation devices that are now becoming available. '

Taber (1983) suggests that in order for a software evaluation to be
effective, it should be conducted in two parts, external and internal.
External evaluations involve gathering information from outside the
user's environment as to the value of a programme. This may range frdm
referring to software reviews published in educational journals, to

" acquiring information from teachers in the field who have used the soft-
- ware. Taber (1983) suggests that whenever external evaluations are
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considered, a number of questions need to be addressed as to the
validity and reliability of those evaluations.

" For example:
« Are you considering the same version of the programme
that was reviewed?

Does the evaluator have educational credibility?

Does the evaluator have technological credibility?
* Is the evaluation limited as to its subjectivity?

* Was the programme considered for an audience'with needs
similar to the audience for which the programme is intended?

« Was the audience considered in the evaluation similar
to the one that will use the programme in the school

system? : | v ~(Taber, 1983:16) -

The internal review requires more time and involvement on the part of

 the staff who are actually contemplating acquiring the programme, i.e.
from within the school. Each piece of available software should be
evaluated by potential users. |

Hannaford and Sloane (1981) have conducted expensive research into
selecting softWare'for learning disabled pupils.  They suggest that
systematic criteria must be identified that will allow one to select
wisely software that meets teacher/learner needs. This criteria also
refers to the instructional integrity of the software as well as its
technical adequacy and usability. Questions concerning teacher/
learner needs focus on appropriate content to meet goals and objectives,.
and appropriate methods of presentafion based on individual learning
styles. Questions concerning instructiona1'integrity examine the
educational principles upon which the programme is based and the selection
of appropriate learning modes. ' '

Evaluation forms need to address themselves to these areas.  As men-
tioned there are numerous ways of evaluating programmes right down to
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simple qualitative judgements such as 'good', 'fair', and

‘terrible'. Then there are sophisticated devices based on in-depth
research into their long-term educational value. Most evaluation
instruments are a "variation on a theme". When it comes to
evaluating software for learning disabled pupils most compilers of
evaluation devices pose similar questions. The evaluation forms are
becoming fairly uniform in their approach to seeking adequacy of soft-
ware for educational use. -

It will be appropriate to look at two evaluation instruments. One
‘ qUite'sophisticated and the other slightly less so, but nevertheless
designed to meet a specific need. |

Taber (1983) describes an evaluation form devised by MCE Inc., which
~accompah{es their software and which is produced primarily for special
needs learners. The evaluation form invites purchasers to evaluate
their programmes in addition to other microcomputer software not pro-
duced by MCE. |

The MCE form has been modified to a110w the evaluator to compare up to
four programmes on one form.  Each of the variables listed is rated

on a 5-point scale. The scores may be totalled to assist in deciding
which of the programmes most closely meets the needs of the evaluator.

The modified MCE Evaluation Form (Appendix 7) is divided into four
sections: ' ' ‘ '

* Instructional content

* Educational adequacy

* Technical adequacy
* Overall evaluation

~ Questions regarding instructional content cover areas such as goals and
objectives; data to be used in individualized education programmes
(IEP's); prerequisité,ski]]s/cbncepts listed; paraphrasing of or
defining of new vocabulary; the documentation or instructional guide and
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its value in assisting the 1nstructdr'in implementing the programme,

and other questions regarding the presentation of materia]s,isUch as
‘content, type of presentation and concrete examples. The second |

part of the evaluation form examines educat1ona1 adequacy. This

v covers pr1nc1p1es based on the educational theory and programme design.

-~ The educational theory questions cover the use of reinforcement theory;
1ogi;a1 communication between the computer and the pupil; -use of music,
graphics andgother aids that assist in teaching; Sy]]abification of
unfamiliar words, sentence']éngth and p1acement of text on the scréen;
appropriate programme length, and‘interest Tevel; and use of branching
to individualize to appropriate conceptual and read1ng Tevels, as we]]
as break1ng ‘the concept 1nto smaller steps.

‘The section of'the evaluation form dea]ihg with technical adequacy
concerns quéstidns as to whether the programme is persoha]ized and can
"be run independently by the pupil. _ The final section of the evaluation
concerns the overall evaluation of the programme; “which i$ the general
impression of the product as a whole. o ' '

The Microelectronics Education Programme (MEP) in the United Kingdom,
concerned with pupils with special educational needs realized the need
for properly evaluating both software which was'commercia11y available
and that which was being developed by teachers as part of ongoing pro-
jects. In assessing the adequacy of these programmes, the MEP'high-
Tighted certain crucial questions that should be asked when considering
software for learning disabled pupils. Part of the process is‘a1so
based on the exchange or circulation of éoftware to teachers at a number
- of schools where it is "tried out" And,commented upon. By their own .

- admission the MEP points out that this is not a scientific appraisal _
but, nevertheless produces interesting views and -comments. ‘Programmes
yare‘éva1uated in the light of a line of questioning, and based on this,
an evaluation form has been devised. (Appendix 8)

- The MEP (MEP/CET, 1984) suggests that the kinds of quéstions that need
to be asked are: ' ' '
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‘What are the educational aims and objectives
of the programme, and are they clearly stated?

For what other teaching ob3ect1ves might this
programme be useful?

For what age ranges is the programme most suitable?

Are the identified objectives relevant and
worthwhile for the children we are seeking to
teach?

Could those objectives be attained Jjust as well
without the computer, us1ng traditional techniques
and mater1a1s7

How is attainment of the obJect1ves to be
assessed?

Is the teaching method primarily instructional
(involving drill and practice routines or conveying
structured information) or is it investigating
(proceeding by discovery, with the child uncover-
ing patterns, principlées and problem-solving
strategies)? . ‘

[s the programme best used for class, group or
individual work? = And how frequently is teacher
intervention required?

Is the programme accompanied by adequate documenta-
tion? ‘

How flexible is the programme? Does it offer a
range of options to cater for a wide range of age
and ability levels?

Will the programme carry the children forward at
the right pace, pushing them along, but without
stress? :

[s the programme stimulating but exciting and does
it adequately reward success?

Are all messages in short, simple sentences, using
everyday words that are likely to be fam111ar to
the children? :

Are the required pupil responses simple?

[s the programme easy to control?

[s the programme robust and foolproof?
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* Does the programme have a properly thought-out"
correction and re-trial procedure?

» Does the programme provide'for the use of a
concept keyboard, light pen or other simpli- B
~ fied input device? _

* Is the display clear and easy to read?

(MEP/CET, 1984:2-5)

Behrman (1984) refers to five software categories which can be harnessed
in dealing with learning disabled and other handicapped users. The
first category is the one that has predominantly been referred to in

the course of this study. Other categories that need to be considered
are:. recreational programmes which is an -important area of application

for pupils with special needs, as it provides the only opportunity for
normalized recreation for certain users. ~An additional category is
~utility programmes. These are programmes that make existing hardware

and software more accessible to handicapped users. For example, alter-
ing the way a programme "looks" for pupil inputs may allow switch inputs
rather than keyboard inputs. Environmental control or self-help soft-

ware refers to programmes where the microcomputer is utilized as a tool
or assistive device by the handicapped user to perform some skill more
efficiently or to provide skills ordinarily unavailable to him or her
‘without the microcomputer. A final category which can be referred to
is the one dealing with computer managed instruction and includes the

measurement and data base. systems referred to earlier which are used for
evaluating pupil progress towards stated goals and objectives.

Behrman (1984) states that although each of these categories of software
must ultimately have different evaluation criteria, there are some
general criteria they must first all meet. The three evaluation areas
that are common to all software include the quality of descriptive
information, technical soundness and programme flexibility.

Hannaford and Taber (1982) state that there are a number of important
--considerations that need to be borne in mind when contemplating and
acquiring software. Three areas of consideration are suggested:



186

educational compatibi]ity, instructional design adequacy and
‘technical adequacy. .

In respect of éducétjona] compatibi]ity, remedial teachers need to
select and utilize materials that are appropriate to the needs of
‘the learning disabled child. To this end, the teacher needs to
consider cognitive, affective, and sensory/psychomotor dimensions
(Hannaford and Taber, 1982)

Cognitively, attention must be given to factors such as the capacity

of the Tearners, their level of performance, their ability to establish
and maintain attention, their performance, their learning styles and

" rates. | '

In the affective domain considerations such as interest level, motiva-
tion, reinforcement and feedback are important. It is also of
significance to bear in mind - especially in a country 1ike South Africa,
that the material is appropriate for the social and ethnic needs of the
group, and whether it provides personalized humanistic instruction.

Sensory/psychomotor needs are also of importance. Sensory and/or
perceptual problems may influence the extent to which material presented
by microcomputers can be used. It is also important to consider other
requirements for interacting with a microcomputer viz. typing ability

as well as the abi]ity of the user to discriminate the stimuli presented.

" Related to compatibility with the needs of the Tlearners is the'compata-
bility of the needs of the teacher. The software should match with
the teachers instructional style and instructional goals. Naturally,
as pointed out earlier, the microcomputer software should be compatible
with the curriculum. In this respect it should be determined whether
~ the software addresses a "stable" topic or one that rapidly changes.
This is to overcome the possibi]ify of the software becoming obsolete
before sufficient use has been derived. |

Regarding instructional design adequacy, there are certain important
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prerequisites that need to be addressed. Most importantly, the
material should be built around specific identified goals and object-
ives.  The knowledge and/or skills needed by learners before use of

the programme should also have been specified. Depending on the

type of programmes, provision for assessing pupil entry level perform-
ance and subséquent branching to the appropriate level of content should
be present. | ' |

Presentation of material is important. Attention must be given to
letter size, upper or lower case - depending on the level of user -,
clarity and spacing. ’

Consideration must be given to reading levels. Is the language clear
in meaning and free from biases? The teacher must also establish if
the stimuli are presented in a manner which makes use of multi-sensory
channels such as visual, auditory or haptic.

Important additional considerations in instructional design adequacy

are pacing of programmes and branching abilities based on the level at
which the pupil is able to cope with the material presented. The

pupil's success in interacting with the programme will depend on whether
he is obtaining the correct kind of reinforcement and feedback.

[t is important that publishers of software bear in mind the capabilities
of the microcomputers with which the programmes are going to be used.
In other words if the microcomputer has the capability of providing
colour, sound and graphics, these features should be included in the
programme. This is not to suggest that the programmes should become
"gimmicky" in order to "show off" these features, but they should be
used discriminately where they enhance the learning process. This is
'an important aspect to be borne in mind when considering the technical
adeqUacy of software. '

Software considerations should also be concerned with establishing
whether the programmes are designed to be used in conjunction with
peripherals such as printers, light pens, voice synthesizers, paddles
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and joy-sticks.

Determining technical adequacy of software also involves determining

whether the teacher can "break into" a programme. In the South

African context, many programmes are used which emanate from the

 United States. Often these are “peppered" with American jargon and

spellings. These need to be altered or adapted for the local situation.

Programmes should be designed to enable the pupil to select "items" or

"level” from a so-called menu. He should also be allowed to move to
another level or exit the programme depending on help, clues and

| feedback received from the programme. o '

A final thought on the technical adequacy of software re]atés to its
"damage-proof" nature for use with learning disabled pupils as well as
the necessity for it to be free of "bugs". A "bug" in a programme will
create more confusion and frustration for learning disabled pupils than
it will for a normal pupi1; .Programmes with identified "bugs" must

<

be avoided.

The numerous evaluation devices available today address themselves to
many of these aspects of software design. It is therefore of benefit
to refer to such devices in order to extract the maximum benefit when

it comes to making software selections. Behrman (1984) states that

" in order for the education profession to effect a change in the quality
of computer software for use with handicapped users, standards must be
set and definitions created to guide the commercial software industry.
These ideas must be freely accepted within the profession as well;
~thereby being adhered to by teachers who intend designing - and possibly
ultimately publishing their own software.

7.8 Teacher Training for Microcomputer.Use in Remedial Education

As is evinced by the findings in Chapter Six there is an urgent need for
special education administrators to éddress themselves - in South Africa
in particular - to the question of pre-service and in-service training
for remedial teachers in the use of microcomputers with learning disabled
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pupils.

The application of microcomputers in remedial education seems to have
been sadily neglected with a move to incorporate this technology only
now starting to take off with any significance.

Remedial teaching is a profession which is becoming increasingly

popular in South Africa with many new teachers qualifying annually. The
skills required by the remedial teather for the discharge of his task

are already quite complex. = With increasing emphasis being placed on

the incorporation of microcomputer techno]dgy in the remedial situation,
qualified and trainee remedial teachers will need to learn ab0utvthese
devices as well in order to be able to employ them to accomplish

certain educational goals. Without the acquisition of additional skills
in this area, the adoption of the microcomputer will be out’of the range
of many remedial teachers. |

Behrman (1984) lists prioritized competencies for computers in special
education. These priorities can be categorized as highest, medium and
Towest.. By initially addressing oneself to the high priority competencies
| }emedial teachers will acquire the basic skills, and motivation, to move
onto the other priorities over an extended period of time. .
As far as pre-service and in-service training is concerned the following
can be enumerated as priority competencies to be’acqujred:

(a) Learn to operate a microcomputer, load and run

commercially available software. :

(b) Be able to select appropriate software for
classroom usage.

(c) Learn to perform basic utility functions such
as formatting discs, copying files, printing,
etc. _

(d) Understand the role that the microcomputer has
in special education. '

(e) Know the major types of apblications of micro-
: computers in special education, i.e. CAI, CMI,
simulations, problem-solving, etc.

(f) Know related resources and how to obtain access
to them. ’

- (Behrman, 1984:182)
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On the basis of these points, special educators in education debart-
ments at universities and colleges need to consider ways of intro-
ducing courses in order to equip remedial teachers with these

competencies.

Many universities have computer science departments and the resources
there can be used to offer remedial teachers electives in microcomputer
use with 1earhing disabled pupils. - Ideally, it would be convenient

if the education department itself could have its own microcomputer-
equipped resource room where remedial teachers who have experience in

" this technological field,could conduct a course for trainee teachers.

~ In South Africa trainee teachers at universities usually undertake a
single post-graduate year ‘in a department of education. This is
usually a crowded year where students ére being introduced to the
foundations of the educational system as well as being provided with
knowledge and skills to teach several academic subjects. Difficulties
might be encountered here in attempting to slot specialized micro-
computer courses into an already crowded academic year.

Idea]]y, thought should be given to introducing specialized micro-
computer-use electives to longer courses for primary school teachers

as well as already qua]ifﬁed teachers who are undertaking a further
specialized diploma for working with handicapped pupils. Teacher
training colleges are ideal for conducting courses in 'microcomputer use'
as trainees here are resident with the same department for up to four

years.

Many trainee remedial teachers are likely to enter university or college
to undertake a specialized degree diploma with little, if any, familiar-
ity with microcomputers. ‘Besides the new specia]ized skills they are
~going to have to acquire, attention will also have to be given to the
acquisition of skills in WOrkihg with microcomputers, as this now appears
to be a field where one is confronted with a potentially 'potent aid

. in the teaching of learning disabled pupils.
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The following section outlines and suggests sample courses that

could be introduced at university and college level to assist remedial
teachers in acquiring the necessary skills in order to use micro-
computers with learning disabled pupils. This pre-service sample
programme is based on some of the numerous aspects outlined in this
study which appear to be the major issues being addressed regarding
microcomputer use in the teaching of the learning disabled.

It is proposed that the course suggested here be conducted by special
educationists qualified to do so. This is not to underestimate the
competency of staff working in a computer science department at a
university or college. This course of action is merely suggested as
many computer scientists may not necessarily be in a position to stress
the educational aspects of microéompUter uée in the classroom.

The sample course outlined here is designéd as a six-week block Consist-‘
ing of four hours of lectures a week. Assuming that trainee teachers
might spend at Teast a day a week away from the institution doing teach-
. ing practice, the suggested course timetable is designed for four
Tectures a week of one hour each.

Week MONDAY TUESDAY THURSDAY FRIDAY
a) Computer Literacy [Computer Literacy b} Introduction to Introduction to
1 computer in ) computer in
. . education education
2 c) Introduction tof Microcomputers in Special Education -y
d) Selecting and Evaluating Software ‘ yle} Using microcomputer
technology to assist
3. the learning disabled
Using microcomputer (f) Teaching computer literacy to g) Programming for the
technology to : : ; remedial teacher
assist the learning learning disabled
4, idisabled
Programming for h) Using LOGO with learning disabled pupils
the remedial > :
5. |teacher
Using LOGO with i) Research in Technology and the
learning disabled — learning disabled pupils
6. |pupils

Fig. 35 A Six-Week Block of Lectures
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7.8.1 Suggested Content of Lecture Segments»

(a)

(c)

(d)

(e)

Computer Literacy

What is a microcomputer?

‘What are the various parts? How do they work?
~+What skills are needed to operate a microcomputer?
*The history and deve1opment of microcomputers

*An introduction to programming ‘
«Computer applications in everyday life.

Introduction to Computers and Education

+What are the goals of computers in education?
+When, and when not to use computers in education
«Effects of integrating computer with the curriculum
" +Knowledge .of hardware, software and'computer-related'
“educational materials.

Introduction to Microcomputers and Special Education

* Theoretical basis of microcomputers and special education

-Assessment/Diagnosis of learning disabled pupils

+Preparing IEP's via the microcomputer

*Prescription via the microcomputer, e.g. Maths, language, -
spelling, using drill and practice, simulation, etc.

+Management and Administration. ‘

Selecting and Evaluating Software

«Workshops to view and discuss pros and cons of'commércia11y
available software

How to use software evaluation devices _

«Examining use of sound, graphics, colour in software.

Using Computer Technology to Assist the Learning Disabled

«Acquainting teachers with computer-related educational devices
«Acquainting teachers with peripheral devices and functions
thereof; joysticks, voice synthesizers, sound, etc.
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(f) Teaching Computer Literacy to the Mildlv Learning Disabled

Content of what is necessary to impart to learning disdb1ed

pupil . _ .
*How to- introduce pupil to basic programming in a structured

~ manner.

(g) Programming for the Remedial Teachek

;Introductioh to programming languages

«Workshops to teach fundamentals of programming such as BASIC
and PILOT

«Conceptual design of courseware .

.DetaiTed courseware design and development. |

(h) Use of LOGO with Learning Disabled Pupils

e Introduction to‘philosophy of Seymour Papert -
»Workshops to interact with LOGO indicating characteristics
of programme, and various levels of interaction
- «How to use LOGO for problem- so1v1ng and evoking approprlate

lTines of questioning.

(i) Research in Technology and the Léarnihg Disabled Pupil |

e Introduction to Titerature and sources of research .
+Benefits of Conferences, workshops, seminars
«Exposition of areas. of special education that need to be .

researched.

“In-service training for remedial teachers will be significantly different
from pre-service training. This will be obvious from the fact that the.
workload of in-service teachers wi]]_often not permit them the time to
undertake coUrses‘to the in-depth degree suggested,aboVe.

Initially a ohe-day-weék-endfcdurse can be conducted to introduce teachers
“to computer literacy and the role of microcomputers in education in
general and special education in particular.
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- Experience has shown that many teachers - remedial teachers included -
are igndrant of benefits that might be derived from microcomputer
interaction.  The prospect of having to face mfcrocomputers is some-

times a daunting experience. - g -

During a day-long or week-end workshop remedial teachers couid be intro-

duced to some of the very "inviting" aspects of microcomputer applica-

- tions such as wordprocessing. Most individua1s have used a type-.
writer and interacting with a'wordprocessing pkogrammé will not be very
threatening.  Remedial teachers could then be asked to observe the

‘workings of an IEP programme. The possibility exists that when the
teachers see the benefits that can be derived from using such software,
they might be motivated to undertake further exp]orqtion. '

Hopefully, once the enthusiasm is aroused, ongoing workshops can then
be conducted to expand their knowledge and skills in spheres already
mentioned as part of pre-service training. These can be conducted on

an ongoing basis.

- The teachers shod]d be encouraged to use the hardware and software already
available at the schools where they teach. Other special educationists
and remedial teachers can be invited to schools to share knowledge.

Ideally, the situation will eventually eVo]ve where workshops can be
arranged for all the remedial teachers in a particular area. These can
~ be arranged and conducted by teachers with "know-how" and experience

who want to share this knowledge. Eventually a teachers' centre with
an established microcomputer resource room can conduct courses or send
out lecturers to a centralized venue to do so. . The teachers' centre,
of course, would be ideal for éuch in-service course as it would possess
" the resources for lectures, discussions, demonstrations and "hands-on"
practice with appropriate hardware and software.



195

7.9  Findings

ResearcH'ertings;and practical apprcations<offer,consjderab1e
“evidence to suggest that the,mierocomputer~presents.as”a‘potentja1]y
dynamic -tool -in the‘diagnostic, prescriptive and learning process of
'1earnihg disabTed pupils. This role can also be extended to manage-
.ment and administrative processes

Children with learning disabilities; be they specific or general, suffer -
from a lack of commun1cat1on and 1nteract1on with their env1ronment

-This restricted communication serves to 11m1t the pupil's access to o
know]edge;»thereby,11m1t1ng his or her_ab111ty to relate to, make sense -
of , and.gafn from incoming information. - , o

 The microcomputer is one of the great technological advanCes of the so- -
called 'information .age'and educational theorists have perceived a
valuable role for it in the transfer of information and knowledge.

Special educationists have realized the potential of the microcomputer
for the unique needs of ]earning disabled pupils and to thiS'end-mUChv
research«has been undertaken in order to determine the best way to
harness thisedeyice.to meet the very specia[‘needs ofcthese pupils.

Past research and applications, and current developments and trends have
led theorists to conclude that the microcomputer'has very definite

- benef1ts for the 1earn1ng disabled pup11 'These can be enumerated as
fo]]ows ' ” | :

(a) Mierocomputers are "user;friendly by prov1d1ng pup1ls a non-
threatening environment in which to work; Espec1a11y where other methods
of 1nstruct1on have been unsuccessfu]

(b) The m1crocomputer a]]ows pup1ls w1th 1earn1ng d1sab111t1es “to work
at their own pace in small. steps in.a- pr1vate env1ronment where the1r

B 4

being slow doesn't create embarrassment,

(c) The microcomputer does not get.bored.' It is patient and will give
the Tearning disabled pupil undivided attention for as long as he wants it.
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Together with the motivational aspect of'microcomputer interaction there
seems to be sufficient evidence to conclude that the microcomputer is a
potentially valuable remedial tool. - The value of this device can

also be extended to the sphere of management and administration where

it can drastica]]y cut down on the teacher's time spent on so-called
"paper work". o

However, on the basis of proven success in various aspects of the field,
remedial teachers muét be wary of jumping on the bandwagon to embrace

this technology. It is not to be regarded as the'panacea' to those ‘
unsolved problems and stubborn remedial cases. Its introduction into

the remedial classroom must be undertaken with caution and circumspection.
There is an old adage which states: "“A little knowledge is a dangerous
thing". In the same way that there are proven benefits there are also
certain pitfalls that require attention. '

Progrémmes and ongoing research projects such as those of SRA Tech-

" nologies and MEP are servihg to throw light on developments as well as
opening the way for further knowledge and applications. Individuals
in the field need to Took to those sources for guidance.

A crucial area that still'ﬁeeds attention is that of the software domain.
Attention must still be given to the multisensory approach to 1eafning
which is ideal for learning disabled pupils. Software should make use
of this approach as it will be more valuable for the pupils. Read- |
ability of software, and appropriate mode of presentation still needs to
be adequately addressed. An additional aspect of software development
must consider the curriculum and the extent to which the software
integrates sufficiently. Instructional fragmentation must be eliminated.
In this respect closer liaison will be required between educationists and
computer programmers. |

It is highly commendable that programmes and projects in the United Kingdom
and the United States have been estéb]ished to tap all resources, develop
guidelines, and make recommendations for implementation of microcomputer
applications in remedial education.  Remedial education has for long been
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the poor relation of the educational system with authorities usually
attempting to serve learning disabled pupils within mainstream
 education without the necessary attention and resources required for
the special needs of this category of pupil. At last moves are being
made to address the special needs of these pupils within the framework
of an exciting new technology available to educators.

Unfortunately, as is evinced from this study, there are tremendous short-
comings within the South African context. ' '

‘Besides recommendations suggested by the H S R C study, no formal poTicy.-
~ has been spe]t,dut in respect of microcomputer use in remedial edutation.
Schools and educational institutions are left to their own devices and
appear to be foundering. No lead has been taken by educational
authorities at central or local government level. If the §ituation in
the Cape Peninsula is indicative of the national situation, then the
first steps have barely been taken in addressing the role of the micro-
compdter in remedial education. As 1is evinced by the survey undertaken,
universities and colleges have not considered the situation in any depth -
if at all. Educational clinics have not given attention to the situation
either. It has been left to a very small dedicated band of individuals
in the schools to embrace the microcomputer for remedial purposes. -
Although highly commendable, such teachers, by their own admission are
aware of the shortcomings and dangers inherent in not having sufficient
guidance in doing so. The movement - still very much in its embryonic

stage - is unco-ordinated.

Remedial teachefs recognize the potential of the microcomputer and are
prepared to utilize it if it can be found to be a valuable and worthwhile
tool. It needs an individual educationa] institution or the educational

rauthorities to take the lead.

Almost universally, the benefits of microcomputer use in education are
being accepted. - The acceptance is no less applicable in remedial
~education as pointed out in this study.
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It seéms evident, therefore, that there is tremendous scope for micro-
computer use in remedial education but the real potential of these
devices will only be achieved when a cd-Ordinated lead is taken by
those in the profession who know what they need to teach, and who can

do this in conjunction with computer scientists and computer developers.

Remedial teachers must become involved in this new technology in order

to prevent others usurping their instructional role. It is the
responsibility of remedial teachers to ensure that this new technology

is not assigned to the rubbish heap because of ignorance or indifference.
This new technology has an opportunity to play a major role in the pre-
scriptive and learning proéess of the learning disabled. It is almost
ideally suited to do so. It must be given the chance. '

Behrman (1984) quotes Dewey: “The purpose of education is to enable

a person-to come into possession of all his powers". '

The microcomputer role here is inestimable. It deserves our attention
not only for the purpose of our own professional growth but for the
potential benefit of those pupils we love and to whom we have dedicated

ourselves professionally.

7.10 Recommendations

In the light of conclusions and findings reached in this study, the
following recommendations are suggested for the developmént and exten-
tion of a programme for microcomputer use in remedial education in
South Africa. |

(a) An organization should be established along the lines of the
Microelectronics Education Programme in England.  Such an organization
could draw on the experience gained there, but adapted here for local
conditions.  The organization would serve to establish regional work-
shops to develop and evaluate software, to disseminate information in
respeCt of micrbcomputer use in remedial education and to assist schools
in setting up_microcomputer departments for remedial education.
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Education aUthorities, psychologists in charge of clinics, instructional
leaders in schoo]s and remedial teachers should serve on the execut1ve
of, and become involved 1n, such an organ1zat1on

(b) Either ds'an integral part of the programme suggestediabove or
separately,'pre-service-and in-service courses in reSpect of micro-
computer use in remedial education should be introduced. If under-
taken outside the boundaries of the programme suggested above, the lead
should be taken by universities, colleges and teachers' centres.

(c) Universities and colleges must introduce pre-service tra1n1ng in
m1crocomputer use for trainee remedial teachers

- (d) Schools should subscribe to‘reputab]e software directories or
make sure that they-have access to relevant literature in order to be
“aware of current software available for remedial use.

(e) Schools must make at -least one microcomputer available for exclusive
use by the remedial teacher. The microcomputer must be kept in a -

remedial resources room.
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.8.v GLOSSARY OF COMPUTER-RELATED TERMS

ANIMATION The process whereby the computer repeatedly plots a picfure on the -
screen so that the impression of movement of the picture is given.

ARTIFICIAL INTELLIGENCE Some computer programmes nerform tasks in such a way
that if a human were to do the same thing, their behaviour would be described
as intelligent. For example, nrogrammes can 'learn' from experience, play
championship chess, converse in 'natural-sounding' English, prove trieorems

in geometry. '

BASIC Beginners All-purpose Symbolic Instruction Code. A Tanguage which
converts the instructions contained in the programme to a form which the
computer can read and obey. It is the most widely used language for micro-
computers. -

BUG An error in a programme or, more general]y, in the 1og1ca1 processes
leading to it.

BYTE A unit of memory in which the computer can store one character, or
piece of information. Thus a computer with 32K bytes of memory can store
32,000 characters. : _

CHIP A small piece of silicon on which has been printed an integrated
electrical circuit .capable of processing and/or storing information. Its
small size has enabled microcomputers to be developed.

COMPUTER-AIDED (or ASSISTED) INSTRUCTION (CAI) Where computers are used

to guide the user through a prescribed course of learning and testing. The
computer assumes the role of teacher, asking gquestions and assessing the
user's responses.

COMPUTER-ASSISTED (or AIDED) LEARNING (CAL) Where teaching and learning in
any part of the curriculum are aided by some application of the computer.

The role of the computer can be as a teaching aid, or it can be more student- -
centred. The latter approach is becoming more s1gn1f1cant with the spread .
of microcomputers.

COMPUTER-MANAGED LEARNING (CML) The use of the computer to monitor,
analyse and report on student's learning in an individualzed curriculum.

COURSEWARE Educationaf material comprising software and documentation.

CURSOR A symbol (sometimes f]ash1ng) which appeers on the screen to show
where the next character put in to the keyboard will appear.

DATA Information; especially information that can be processed by the
computer, v '

- DEBUG The process of removing bugs (errors) from programmes. Seymour Papert
and others have drawn attention to the heuristic va]ue of debugging as a
process which he]ps in problem solving.
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DISC DRIVE A device which enables the computer to store and retrieve
information on disc. Disc drives may be single-sided or double-sided
and can 'read’' and 'write' information in varying densities.

FLOPPY DISC A thin flexible disc, coated with magnetic particles, used to
store data and programmes. It is contained within a protective paper
sleeve within which it revolves. :

GRAPHICS Computers can draw pictures and diagrams as well as text on
the screen.

HANDS-ON The direct interaction with the computer by the user, norma]]y
by means of the keyboard.

HARDWARE The computer equipment and its associated peripherals which
comprise a computer system.

INTERFACE A piece of equipment which enables computers and/or peripherals
to be connected to each other. _

KEYBOARD A set of keys, similar to those on an electric typewriter, which
enables the user to communicate directly with the computer.

LIGHT PEN A pen-like device which can be pressed against the screen to
provide input without using the keyboard. The computer can detect what
the pen is pointed at so the user can choose an opt1on from a 11st or
enter a shape.

MAINFRAME A large multi-purpose computer, usually serving the needs of a
large community of both local and remote users. Each user communicates
with the computer either through a time-sharing terminal or through a
batch-processing system.

PERIPHERALS The 'plug-in' components which enable a computer to receive,
store and transmit information. The more common peripherals are a visual
display unit, printer and disc drive/cassette drive.

PLATO (Programmed Learning At a Terminal On-line). A CAIL system and
author language developed at the University of Urbana-Champaign, [11inois
and by Control Data Corporation. It is very powerful but has so far only
been available on expensive hardware.

RAM (RANDOM ACCESS MEMORY) That part of the computer's memory which stores
programmes and data temporarily. The information is erased when the power
is switched off.

ROM (READ ONLY MEMORY) Memory which can only be 'read' not 'written on'

[t is used to store programmes which are used frequently, or which are
needed before other programmes can be implemented. ROM can be plugged in a
computer and is sometimes used as a way of distributing programmes
(especially games).
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TERMINAL A piece of equipment conta1n1ng a keyboard w1th a printer
and/or a visual display unit, which enables the user to communicate
with a computer. The term1na1 may be distant from the computer

USER-FRIENDLY Descr1bes an interactive programme which gives helpful and
informative messages to guide the user. More generally used to describe
any computer software, system or environment which is fr1end1y and

accessible to the user.

VISUAL DISPLAY UNIT (VDU) A te]evisfon-]ike screen, (black and white or
colour), which displays the output of the computer.

WORD PROCESSING A powerful technique for editing, storing and rearranging
text. The text is stored magnetically until it is ready for the final
Print-out. . Word processing can be performed either by a dedicated word
processor (purpose built) or by general- purpose computers. Although
Microcomputers can be used for word processing, a disc-based system is

almost essent1a1
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APPENDIX I

District Characteristics

Abingdon Scheool District Hopkins School District

a. Ablngdon, virginia 3.

5.

tmo Q0

Boise School District

Chevenne School District

Hopkins, Minnesota
Minneapolis aresa

(3rd Districet)

Suburban :

Middle :

6,900 (slightly declining)
Predominantly White

Southwest Virginia b.
(9th District) _
Suburban/Rural = . e¢.
Lowver and middle . 4d.
8,800 (stable) e.
Predominantly White £,

Lexington Regional District

Boise, lcaho a. Lexington, Massachusetts
Southwest Idaho b. Boston area

{1st & 2nd Districts) (7th District)
U;ban/suburban c. Suburban

Middle d. Upper middle

21,000 (stable)

. e, 1,250 (stable)
Predominantly White £.

Predominantly White

tinden School District

5.

LY W4}

Commack School District

Cheyenne, Wyoming a. Linden, Michigan

Southeast Wyoming . b. Flint area

(At Large) {7th Districet)

Urban/rural ¢. Suburban/Rural

Middie d. lower middle

13,000 (stable) e. 2,500 (slightly declining)

Predominantly White f. Predominantly White

Oakhurst Schocl Districe

a.
2.

e o0

a.
b.

Pittsburg School Distrac

pittsburg, Californ:
East Bay Aarea

(7th District)
Suburban

Middle and lower

6,000 (stable)

Mixed

Prescott School Distric!

a.

Ce

~d.

e.
£.

rescott, Arizona
Near Phoenix

(3rd District)
suyburban/rural
Middle .
4,450 (stable)
Predominantly White

Shelby School Distraict

a.
b.

moe Qo

Sheiby, Ohio

North Central Ohic
(4th District) :
Suburban/rural
Middle

2,800 (stable)
Predominantly wWhite

Tallulah School Distric

Commack, New York a. oakhurst, New Jersey a. Tallulah, Louls: ana
Long Island b. New Jersey Coast b. Near Jackson, M1ss:
{3rd Districe) (3rd District) _ (Sth District)
Suburban ‘c. Suburban c. Suburban/rural
Upper middle d. Upper middle d. Lower
9,200 (declining) e. 4,150 (declining) e. 13,800 {slightly des
Predominantly White £, predominantly White €. pPredominantly 3lac
LEGEND: a. City, Stace d. Income Level
kB, chation {and Congressional e. Studens Population
District) ‘ (and Trend)
c. Suburban/Urbans/Rurai £. Ethnic Compcsition




DRAFT LETTER TO UNIVERSITIES (FACULTY OF EDUCATIQN)

Stuart I. Robinson,
P 0 Baox 11309
~ Vlaeberg
. ‘ ' . 8018

1985-05-01

The Dean .
Faculty of Education

ABC University

XYZ Town -

0001

~ Professor,

MICROCOMPUTERS IN REMEDIAL EDUCATION

[ am currently engaged in researching the role of the mitrocomputer in
remedial education. [ am registered at the University of Cape Town;
Division of Specialised Education in the Faculty of Education.

I should appreciate it if you could advise me as to whether you have
included in your curriculum for trainee remedial teachers an elective
"dealing with the use of microcomputers as a diagnostic, prescriptive or

. management .instrument in the teaching of specifically learning disabled
. pupils. _

Further, I should appreciate it if you would advise me of any other work
you might be doing in this field.

A1l information will be dealt with in the strictest confidence.

~ Yours faithfully

Stuart L Robinson




APPENDIX III

DRAFT LETTER TO SCHOOL CLINICS

Stuart I. Robinson
P 0 Box 11309
Vlaeberg

8018

1985-05-01

The Head

ABC Clinic
XYZ Suburb’
0001 C

Sir

'MICROCOMPUTERS ANDYREMEDIAL EDUCATION

I am currently engaged in researching the role of the microcomputer in
remedial education. [ am registered at the University of Cape Town;
Division of Specialised Education in the Faculty of Education.

I should appreciate it if you could inform me briefly of the extent,
if any, of microcomputer app11cat1ons at your clinic, particularly in
diagnosing, prescribing and managing pupils with specific ]earn1ng
disabilities.

| Shou]d you be utilising microcomputers 1h any of the above spheres, I
should appreciate it if you would indicate whether I might observe the
work being done.

A1l Tnformation received will be dealt with in the strictest conffdence.

Yours faithfully

Stuart L. prinson
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APPENDIX IV

-DRAFT LETTER TO SCHOOLS FOR THE SPECIFICALLY LEARNING DISABLED

Stuart I. Robinson
P 0 Box 11309
' v Vlaeberg
_ | v : : ' 8018

11985-05-01.

The Principal
ABC School
XYZ Town

0001

Sir

MICROCOMPUTERS AND REMEDIAL EDUCATION

I am currently engaged in researching the role of microcomputers in
remedial education. . [ am registered at the University of Cape Town;
Division of Specialised Education in the Faculty of Education.

I should appreciate it if you would inform me briefly of the extent,

if any, of microcomputer app11cat1ons at your school, particularly in
diagnosing, prescribing and manag1ng pup11s with spec1f1c learning
disabilities.

A11 information received will be dealt with in the strictest confidence.

Yours faithfully

" Stuart I. Robinson




APPENDIX v
DRAFT OF LETTER ACCOMPANYING QUESTIONNAIRE

Stuart I. Robinson,
P.0. Box 11309,

- Vlaeberg .

8018

- 1985-07-12

The Principal,

Sir/Madam,

MICROCOMPUTERS AND REMEDIAL EDUCATION

I should appreciate it if you would assist me with some research by having
the enclosed questionaire completed. The questionaire should preferably
be completed by the remed1a1 teacher on the staff, but fa111ng him/her,

by the pr1nc1pa1

. The research has been approved by the Cape Deot of Education subject to
the following conditions stated in their commun1cat1on to me (Ref L15/73/7;
Mr. G.J. Swanepoel.

(i) No teacher or pr1nc1pa1 is obliged to co- operate
in this research in any way.

(i1) No teacher/pr1nc1pa1/schoo] may be 1dent1f1ab1e in
any way.

(iii) A1l arrangements for the research will be. undertaken
’ by myself. : :

(iv) The research must not be conducted during the 4th
.~ term of the school year. . o

Should you wish to a551st me with the research, 1 should appreciate it if
you would return the comp]eted questionaire in the envelope prov1ded by
15 August 1985.

iThankjyou for’ your'co-operation;'

Yours faithfully,

Stuart 1. Robinson |
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APPENDIX V1

Address List of Suppliers of Software Listed in Chapter Seven v

Accumulator II_'}

- Southern Microsystems for Education

P O Box 1981
Burlington, NC 27215

Diascriptfve Reading:

Educat1ona1 Act1v1t1es, Inc'
P 0 Box 392
Freeport, NY 11520

Individua]'Educational Plans

Learning Systems
P 0 Box 15
Marblehead, M A 01945

0'Brien VoCabu]ary Placement Test

Educational Activities, Inc
P 0 Box 392
Freeport NY 11520

P.I.A.T Error Analysis Report

Southern Microsystems for Education
P 0 Box 1981 .
Burlington, NC 27215

Special Education Administrative Software

Sysdata International, Inc
7671 01d Central Avenue NE
Minneapolis, MN 55432

Specia1 Education Retrieval System

Learning Well
200 South Service Road
Roslyn Heights, NY 11577

WISC-R Computer Report

Southern Microsystems for Educat1on
P 0 Box 1981
Burlington, NC 27215 .
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v'ffwoddCock-Johnson‘S¢oking Programme -

~Sysdata International, Inc.

7671 01d Central Avenue, N E

- Minneapolis, MN 55432
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APPENDIX VLL

Modified MCE Program Evaluation Form.

DIRECTIONS This evaluation form is designe< to evaluate four
software programs. Answer each of the questions
about each program you evawate. Use the followmg
rating scale:

3= EXCELLENT
2 = ABOVE AVERAGE
1 = AVERAGE
-1 =BELOW AVERAGE
-5=POOR

After rating programs in each area, add up the total scores and place
them in the appropnate spaces. Let this rating help you in your
decision making in the purchase ot microcomputer software.

- NAMES OF PROGRAMS TYPE OF PROGRAM
EVALUATED: : EVALUATED
(i.e., tutorial, etc.)

PP~

COMMENTS ON EACH PROGRAM:

1.

2.

3.

4,

PROGRAM CHOICE (if applicabie):

Continued on next page.
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PROGRAM NAMES

1 2 3

INSTRUCTIONAL CONTENT

Is the content consistent with
the goals and objectives of the ;
program? i

Is the program one of a series
in which carefully planned
leaming objectives have been
followed?

Does the Instructiona! Guide
provide information. sugges-
tions. and materals to assis!
" the teacher in successtully
implementing the program?

Are program goals provided
tha: are usable for individu-

t

alized educatior. programs? : ; ! |
- -
i

Are evaluation matenais and ;
or ¢criteria providec that are

" usable for indvidualized edu-
cation programs? _ !

Are prerequisite skills. vocab-
utary. and concepts deter-
mined and presented?

_Is vocabulary defined or para-
phrased in text or in the pre-
requisite skilis portion of the
Program Principies Section of
the instruction?

~ Are diagnostic or prescnptive
procedures built into the
program?

Does the text foliow estab- : : ; i
lishec rules for punctuation. : ' ' i
capitaiization. grammar anc ‘ ‘
usage”?
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PROGRAM NAMES

Instructional Content con't. 1 | 2 3

|

10. Are supplemental matenals
provided for ieamer and
teacher? )

11, Is the product designed for
appropriate age and aoility
groups? ‘

12. s the program compatibie with
the curnculum?

13. Is the program compatible with
‘the needs of the teacher?

_14. Is the content accurate and .
complete? S _ !

15, Are examples provided with
directions when appropriate?

" 16. Are redundancy and drill used
' effectively?

17. Is language appropnrate in
tore and setection?

ORIV U R ——

18. Are concrete appiications for
concepts provided?

19. Is feedback immediate?

R s L

Il. EDUCATIONAL ADEQUACY

1. s instructional design of high
quality using accepted leaming
theory?

2. Are ieamers always the target.
of interaction with the compu-
ter—a personalized element? i

3. Are positive responses
reinforced?

. 4. Are frames that follow incor- v |
rect responses nonpunishing? :
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PROGRAM NAMES

Educational Adequacy con't. 1 2 3 -

5. Is reinforcement variable and
random in context and estab-
lished by behavior manage-
ment principles?

6. Is branching used where the I
leamer demonstrates need for
further concept development
before proceeding?

7. Are avenues of communication
' from the learner to the com-
puter logical and at compre-
hensible leveis?

8. s evaluation of each concept
appropnate and sufficient?

9. Are concepts and skills task
analyzed into appropriate _ .
steps? i

10. Are color. graphics. and ani-
mation usec effectively to
enhance the lesson?

11. Are sound, inverse pnnt. etc.,
’ employed for attention and
reinforcement purposes and
not distracting?

e — e e

12. Is syliabification provided for
new and.or unfamiliar words?

13. |s sentence length dependent - .
on need and leamer levels”? ' !

14. Is the leamer always provided
" with frames that allow for
progression through the
program?

15. Does the program provide suit- '
able directions for the ieamer?
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TECHNICAL ADEQUACY

PROGRAM NAMES

1

2

3

4

Will the program run to com-
plation without being “hung up”
because of unexpected
responses?

Are the programs difficult or

impossible to be inadvertently

" disrupted by the learmner?

Can leamers operate the pro-
grams independently?

Is the amount on each frame
appropriate?

is the length of each section
appropriate?

Are words and lines spaced
for ease of reading?

Is variation of type and organi-

. zation of textual matenals

appropriate for a clear
presentation?

Are inappropriate responses
considered and handled

-appropriately?

Is the educational technology

" (i.e., microcomputer) the best

available for presenting this
subject matter?

10.

Are backups available?

OVERALL EVALUATION

-RATING OF PROGRAM IN

TS ENTIRETY

TOTAL FOR EACH PROGRAM
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APPENDIX VIII

- 'Softwaré Review Sheet

1. Title 6f packsge ) sesseerssesanessenenesrasrertran
2. Authora/Publishers . Cretetesrsieetetansnassstrranene
EDUCATIONAL ASPECTS : ' Please tick

3. How would you classify the program? Mainly:-

INSTRUCTIONAL (e.g. drill and practice routines, or

information in structured form) e
DISCOVERY (i.e.program designed tu reveal
principles, patterns or problem-solving
strategies by pupil/machine interaction) ceeen
OTHER., . coses
4. Is it best used with:- individual pupils ~ ceens
©  small groups (up to 3) veese
larger groups (4 or more) Peeen

5. How often does the teacher

need to be involved? continuously cesen

) frequently ceaen

once or twice a seasion PPN

" 6. For what age ranges is . . Interest Reading
the program best suited? . age’ age

under 7 e vesenns

7 toll - ceseene teesens

over 11} seeeene seensan

7. For what teaching objectives (irrespective of the skill areas for
which it was intended) did you find the program useful?

R R R R A N R I I R P T O R L N I I I IR AP

R R e R R R R R R RN AP A R P I P I
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~. How far do you consider the program
helped the children? A lot [SPIN
: A little )
Not at all Teaees
", Did the program offer a correction )
and retrial procedure? v Yes cevee
: No oree

10, Did the children enjoy the program? " Yes vesee
) No ) creee

TECHNICAL ASPECTS

1}, Were there any practical difficulties
in using the program? ' Yes censn
No cenes
If yes, please specify
12, Was the documentation adeqﬁate
for your needs? : Yes ceees
No [SSPN
1§, Was there sufficient flexibility and
a wide enough range of options? . Yes _ veven
No . ceden
-1If no, please comment,

LR R R I P L RN R N R e R L R

P R R I R R R R A I LR

GENERAL

14, Please add any other comment not covered above.
P

L I I R N R I N A N N R R RN R R N ey

Teacher..oeuiereunieeinnee SO0l ernereneenrenneenneeseeeDBCOaerannnes



PROVINSIALE ADMINISTRASIE
VAN DIE KAAP DIE GOEIE HOOP

" DEPARTEMENT VAN ONDERWYS

PROVINSIALE GEBOU, WAALSTRAAT,

PROVINCIAL ADMINISTRATION .
OF THE CAPE OF GOOD MOPE

DEPARTMENT OF EDUCATION

PRAOVINCIAL BUILOING, WALE STREET,

) POSOUS 13, KAAPSTAD,_ 8000 . . . P.O BOX 13,vCAPE TOWN, 8000
TE $ . -
TeLx 522368
rececram  EDUCATION
Mr S.I1. Robinson ‘ _ TELEFOON
P.0. Box 11309 g tecernone  45-9329
VLAEBERG —-  NAVRAE ‘
601 ENQUIRIES Mr- G-. J. Swanepoel

VERWYSING

reFerence L. 15/73/7

DATUM

DATE 28 June 1985

Dear Mr Robinson

MICROCOMPUTERS IN REMEDIAL EDUCATION: "M.ED. THESIS :

1. Your letter of 23 June 1985 has reference.

2. Your applicatlon is granted bubject to the following conagi-
tions:

2.

o

1

No teacher/prinéipal/reétor of a Lteachers' college/

"head of a clinic is urder any cobligation to co-operate

in your resgearch in any way.

No,teachér, pbincipal /rector of a teachers' collegzs/
head of & clinic or school may be identifiable in
any way.

ALl arrangemernts regqrdlng your project must be under-

taken by yourself.

The research must not be conducted durlng the fourth
term of the school year.

The caonditions 2.1 - 2.4 above must be quoted in full
when you approach the principals/rectors of teachers'
colleges/heads of clinics for their co-operation.

A copy of your applicatiorn regusest.ng the principals/
rectars of teathers' colleges/heads of clinics for

their co-operation must be forwaraed to the Education
Bureau {(vide address in 2.7 telow) before the principals/
rectors of teachers' collegez/ heaas of clirics are
approached for their co-sperat:ion. :
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2.7 A copy of your thesis must be submitted to each of
the following: o

{a) The Educatior Bureau, and
{b) The Education Library

of the Cape Department of Education, P.O. Box 13,
CAPE TOWN 8000. ) .

3. The Department wishes you every success.

Yours faithfully

for DIRECTOR: EDUCATION



- 220

- APPENDIX X

Publishers of Software Quoted as Examples in Body of Dissertation

(a) Meteor'Multip1ication Academic Skill Builders

Developmental Learning Materials
One DLM Park v ‘

Allen, TX 75002

U.S.A. v

(b) L0g0

-Logotron Ltd
Ryman House

59 Markham Street
London, SW3
England.

(c) COMPU-SPELL

- Edu-Ware Services, Inc -
P 0 Box 22222
Agoura, CA 91301
U.S.A.

(d) WORDWISE

Computer Concepts
16 Wayside
Chipperfield
Herts WD4 9JJ
England.

(e) -ANIMAL

Tecmedia Ltd

5 Granby Street
Loughborough
Leics LE11 3DU
England.

(f) TREE OF KNOWLEDGE

Acornsoft Ltd

43 Market Hill
Cambridge CB2 3JN
England

(g) ODELL LAKE

MECC Publications
2520 Broadway Drive
St Paul ‘MN 55113
U.S.A.



(b |
©MECC Publications
.. 2520 Broadway Drive
g ."St Pau] MN 55113
iy
' McGraw Hill Book Company ~

o

OREGON TRAIL

tGEOGRAPHY SEARCH

Schoot D1v151on

.. Princeton Road -
o H1ghstown NJ- 08520

o us. A,
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