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ABSTRACT

Studies in the field of learning and fanguage related to the
abilities of the mentally retarded in the acquisition of verbal and
motor performanceVWere reyiewed, includingKa,discussion'of language and
mental retardation, 1anguage learning and COntrol of motor behaviour;.“
verbal 1earning; and verbal instruction. B

" The present study consisted of two experiments'

The first experiment investigated the effects of differing amounts
of verbal redundancy on learning. Thirty—Six subJects from a vocational h
and rehabilitation centre for ‘adults weré assigned to either a low or
high visual~motor performance ability group.

The treatment procedures involved the subjects in carrying out
three trials of a non-verbal:visual~motor task after receiving minimal,
intermediate,‘or‘maximal amount of verbal instructions.

The results'indicated that varying amounts of verbal instruction:
affected performance on a non-verbal task, i.e., the fewer the
redundant Verbal cues the better .the performance regardless of verbal
or performance ability.

The second experiment investigated the effects of_visual and’
_verbal-instructiOns on the‘performance of a series of non-verbal tasks
varying in level of difficulty. In this study, twenty-four subjects
were assigned to high and low verbal ability groups and were given
four visual-motor tasks which increased in difficulty level. The-

methods of instruction were: demonstration only, demonstration plus ‘
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minimal amount of verbal instruction, and demonstration.plus maximum
amount of verbal.instruction.

The results indicated a Qignificant difference-bétween difficulfy
1§vels, but nd.éignificant difference associated witﬁntyée of
instructioﬁg. ﬁone of the inferaction terms attained significance.

The effects of typejof,instructions and tésk complexity were '
discussed. A nuﬁber of explanations were puf forward, including the
possibility that visual demonstration of a‘nén—verbal'task is criticai
for certaiﬁ kinds of learning. It was also suggestéd fﬁat minimal
amount of redundant information should be used bj i@styﬁétors,‘and
" where possiﬁle visual demonstration should be emploied.

The implications of these results for further reséépch ﬁere

discussed.
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CHAPTER I -
INTRODUCTION AND REVIEW OF THE LITERATURE

introduction

In thé last few years an increasing amount of résearéh has been
carried out into the difficulties encountered by £he'ﬁentally retarded
in' learning vocational and social skills (Clarke and_Clérke, 1965;
Gunzburg, 1968).  Research studieé havelin particularrinéluded investi~
gations into-motivatioﬁ, 1earning, motor performance, mg@ory, and
lénguage. These aspects of learning and;pérfofmance h;vé been investi-
gated to evaluate the deficiencies andldévelo?mental diffegences Qithin
the subnormal group. Some studies have been concerné@'with coﬁparing
and contrasting different handicapped grouﬁs whilé,éfhérs have ﬁeen
directed towards a comparison with normal gubjects.' The merits and
demerits of such comparisons have been discussed bnyittier (1971).
1Emphasishis béginning to be plgced on applying the principlés of learning
to the teaching of basic skills (Brown, 1972) and; és’reéearch cqntinues
to accumuiate, thé need to attempt such appliéationrto\the develépmenﬁ
of training progfams and practical teaching situations becomeszmore‘
obyiogsu |

In the iast few years, a great deal-of‘work has béen éarried.out
concerﬁing the reievance of language in éhe'learning~qf both hgn—verbal
aﬁd_ve?bai taskgu' The review of the reseafch in this thesis includes
studies in the field of 1earn;ng and language as feIateé to tbe
abilities of the mentally retarded in the acquisition”éfrverbél anq
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motor performance. It is followed by an account of two experiments

which investigate instruction procedures in the dévelopmentally

handicdpped.

Language and Mental
Retardation

A great many studies have noted the relationship,between lahguage'
efficiency and mental retafdation (Jordan, 1967). Jo?dan indicated that
'the.frequencf of language difficulties in the‘mentallyf:étarded ranges
from estimates of 41 to 79 per cent. Thg figures ali gﬁowed,a_high
incidence of'pfoblems, and differences cited appeared to be due'tb
définitions of language handicap and refergﬁce groups.,.Langu;ge'
difficuities:in éhe menfally retarded falliessentiall&intq three
ovérlapping categorieéi | | 5 7 _ . | .

1. d;léyed speech development éaﬁsed by physical defects of the

i épeech and sense organs; ‘

2. developmental &isordefs of early origin inéluding

environmental experience and genetic defects; and

3. 1inguistic disordefs and poor abstraction aﬁilities related

directiy to cognitive functioning.

Language difficulty not only.correlafes with méntgl retardation,_‘
but is also a dimension or observable indi;ation éf inte;lectuél
functioning, possibly fecause language has a mediéting ﬁnfluence oﬁ
behaviour and coénitive processes (Lurié, 1963). The:rééulting effects
of.poor'languége[échievemenf, according to Luria,iinciﬁdé a failure

.to reach certain levels of conceptual development. Jordan (1967) also



pointed out that.language behaviour is one of the major processes to be
cooeidered when children fail to reach certain edudational"aod
developmental‘norms.. This often occurs when the cﬁild reaches school
aée, though' the language problem is freqoently apparent before this time.
Language achievement is an attribute, which fiuctuates as a conseqoence
of the child's circumstances. A variety of influences'may éhepe
language development apart from "mental retardation"-Per se. SUCH
inriuences inclode poor home environment, disruption of mother-child
relationshipr(Lyle, 1959), poor mothering (Mowrer, 1960), and

" institutionalization (Lyle, 1959). Theoretical coneributions of the‘
role played. by social class and language as factors related to veibal
.difficulty and concrete thinking have been made by Bernsteln (1958
1959). He attempted to show a relatlooshlp between two forme of
linguistic expression and the resulting problem éolvinghénd edueatronal
‘levels of functioning. Bernstein postulated that one‘linguiStic éode}
oubllc language, is used by the poorer soc1a1 economlc groups.‘ This
involves the. use of words of concrete meanlng, s1mp1e sentence struc—
ture, aodrimplies a low level of conceptualization. 'On-the other hand,
the formal language code,‘which is used by the middle class groups,
involves a more'abstract conceptoal hierarchy. If langoage is linked -
to motor and visoalrperceptual behaviour, the social group differences,
in the use of lingulstic codes may suggest reasons for problems in
acquisition of non-verbal behaviour in the soc1ally deprived. This
further emphasiées the hyporhesis cited by Fawcus (1965) that
intelligence,is not necessarily the cause of lack ofwepeech and leﬁguage

development but the result of it.



However;‘evidence indicated that gross intellectual deficiency
mey be responsible,in some cases for the delay orrabsence of speech.
Other reasons for poor or delayed language development include
secondary handdcaps, such as, hearing }oss, lack of stimulation,‘
motivation, emotional disturbance, cerebral palsy, and disondefs of
articulation.

Luria and Yudovich (1959) suggested‘that language;regolates‘
hehav;i.our,, faciiitates abstract reasoning,‘stabilizes perception, and
allows comprehen31on of complex relationships. Therefore, 'as‘Benton
(1964) 1ndlcated this research provides additional support for the view
that an individual with a language handicap will perﬁotm poorly, not only‘
on verbal, but also on non—verbal tasks, even though‘the latter do not
require language in the formal sense.

The present thesis attempts to investigate the role of 1anguage
instruction in the performance of non-verbal motor tashs. However,
before proceeding with this, a critical sunmary of studies dn language,
as it relates to.learning and performance in non-verbal tasks,‘is‘
presented.

Language Learning and Control
of Motor Behaviour

Recent work in the area of verbal control of motoT behav1our has'
developed around the research of Luria (1959) and Luria and Vlnogradova
(1959) who 1nvestigated the assoc1atlon between Verbal and motor
systems in the mentally retarded. This Work emphasized that the
tetarded chiid's language does not sufficiently develop to assume a

regulating function.



Q'Connof}and Hermelin (1959) attempted £o té;t Luria's views.
They hypothesized in thelr studies on discrimination én& reversal
experiments that discrimination is not under verbal control in the
retarded énd consequently a strong generalized verbal habit does not
have to be extinguished in reversal problems. The resuits upheld Luria's
basic premise of diséociation between verbal and: motor systemsf

Denny (;964) summarized the lack of verbal control and motor
behaviour in the retarded as being manifested in the foilowipéiways:

1. Failure to follow verbal instructionms e%ﬁlicitiy;

It shou1d be noted that this type of stateménthhich is common in
the literature appears, too general and leads to misconceptions ;egarding
the handicapﬁed, The statement should be qﬁalified‘by indicating the
ﬁanner in which:instruction is given,rtﬁg meaningfulﬁééé of content,
the form of extraneous stimulation, and the complexity'pf language'usedﬂ

2. Responses to verbal signals show generglizafion éffectg

involving a similar sound but less generalization in
Vmeanigg. |

It shoulé be pointed out that oﬁe‘must take inté;account thé
familiarity of'the subjects with the laﬁguage being dsed. Thié type
'of statement underlines the fact that meaning must be identifie& in
relation to the subject. |

3. ‘The effect of verbal instructions, which haﬁe'beeh'initially

effectiﬁe, fade over time.

It is necessary to ensure that initial verbal.ins;ruction is
| the'variablé invélved in fading effectsisince variablég, such-as

motivation, novelty, and reinforcement may also be relevant. Another



consideration inrolves the amount of overlearning that occurs in the
initial phase and whether the experimenter is measuring a memory deficit
or language difficulty.

It is obv1ous fron these statements and the subsequent comments
that sweeping generalizations are made in relation to the mentally
retarded. Careful research and critical appraisal.suggest a considerable
range of variability in handicapped persons. | |

Studies by Ammons, Alprin, and Ammons (1955) and Ellis and Sloan
(1957), comparing normals and retardates on rotary pursuit performance, .
indicated that with mental age controlled, there appears to be nd‘
evidence of low IQ deficit associated with poor motor:learning. Malpass
(1960) also found that IQ was not related to motor performance and that
male-female differences were insignificant. Other studies comparing
mentally retarded and normals, when matched on C.A. and M.A. level,
haVe been summarized by Denny (1964) and indicated that if a task is
difficult, then low M.A. or low IQ become relevant variables. The
mentally retarded, excluding the severely retarded, although initially
exhihiting a deficit in motor performance, improve more rapidly than
normals with practice and can equal the performance of‘normals_over
time (Tizard and;Loos, 1954; Clarke and Hermelin, 19555. Thus,‘it would
‘appear that difficulty leyel of the initial task is‘critical‘in
determiningzlevel of performance though practice cancels out intelligence
effects. .

o It appears that performance can be‘improved in‘several ways in
the area of motor learning and language (Demny, 1964):

1. Long-term training in attending‘to task stimuli, especially



vegbal stimuli‘is required.

2. Motivation should be increased. This may be done by
providing for success through small learning steps and gradually building
i new information as learning proceeds. |

Vygotsky (1939) made a distinction befween therfole of speech
‘ih-affecting the behaviour. of other people end Fhe role of personal .
speech as a means of affecting one's owﬁ behaviour.' The child first
allows his behaviour to be directed by the speech of others. Later ‘s
speech is used to direct his own behaviour as’a by-product of his‘

. responsiveness to what others have #aid to‘him.

Luria:(1959, 1960) indicated that when the child is‘from'one
and a half to two years of age, he demonstrates an orieetipg,respoeSe
to langu%ge{_the words serving to attract or gain his'aﬁtentioﬁ. At‘a
later stage, verbal instruction seems to have the primary effect of
controlling the child's motor performance. Luria called this an
impulsive or're}easing function. Language thee acqui;es a selective
function as a child responds by obeying simple commands. The most
.advanced function of language, as described by Luria, is that gf
pre—selection Wbich may be described as selffinstruction which is at
first overt and then becomes covert or internalized speech. ;By this
staée, the child will be able to withhold a response or'respond.z
appropriately in accordance with a set éroduced by previous instruetion{
Luria went on so discuss the difficulties encountered.ﬂf the.retarded
in establishingHeonnections between verbal instructions and manipulation
of concrete meterialsl

Other Russian work in the area of motor movement and perception



py Zaporozhets (Berlyne, l963) has indieated'that‘there is a relationship
between eye‘an&lhand movements. For example,iif a new.stimulus‘is
presented visuelly, there are wide sweeping e§e movenents, which seem(to
 have the function of fixing the stimulus in space and this is followed by
more precise movements exploring the stimulus, The same sequence is
found for hand movements'when an object is‘explored tactually. This
would seem, as Berlyne has pointed out, that vernal‘instructions and
imitstion are likely to be more effective if they are directed towaru_A
'orienting responses as well as executive responses. This means
verbally teaching a person what to look at directing attention to the
appropriate cues, and using feedback from both the external situation
and from the actions carried out.

In dlscussing this area of orienhting responses and attention, it
is important to briefly mention the work of Zeaman and House (1963)
lheir basic contention was that a chain of two fundamental processes |
unoerlie discrimination learning:

1. ‘obserying the various stimulus dimensionsgrand

2. making the instrumental response.. |
The basic problem for the retarded is_citedias a lou initial probaBility
of ettending to the relevant dimensions. “The retardeteﬂs.capaeity‘to
“acqulre an instrumental response is not in question, but rather his
ability to attend to the relevant and critical stlmulus dimen81ons that
lead to making the appropriate discriminetions. This initial proCess
consists of teaching the subject to attend to the appropriate stimulus ‘
dimension. Zeaman end House postulated that learning is confined to &

single dimension at a time. Thus, they hypothesized that the retarded



learner:
1. attends to a smaller set of dimensions giving him a poorer
chance of identifying the éelevant one; and
2. he is less able to ignore those that are likely to be
irrélevant.
Although it shoula be noted that this work is in:relation to discrimin-
ation learningg it would_appear to be relevant to the process of verbal
instructions used in teaching a motor task, i.e., in'wﬁat Way does tﬁe

verbal instruction help or hinder attention to a motor.task?

Verbal Learning

In conéidering ;he mediating effects of language on performance,’
it is neéesséry to review some of the extensive expefiﬁental research
in relation to méntal retardation. Many intelligence‘teSté,'pérticulari§
those used in educational systems, predominantly meaéure the use of -

- language. Also, much of classroom learning is essentially by means of
verbal communication.

Baumeistgr (1967)‘pointed out, in his review of studies in the
serial 1earningiof verbal material, that there is a tendeﬁcy to use less
meaningful material than in paifed associate studies. - ;t is of interest’
th;t.thersubnormal tended to do as well as normals in the latter ;fﬁdigs
when matdhéd‘ﬁor‘MoA. but not in the former. This pefhaps tends to
subﬁort the suggestion thét vexbgl mediaéors,ﬁust pe mganingful tdrthe
spbjects‘if 1anguage is to be a £acili;ator of learniﬁér(seé also Jenseﬁ
and Rohwer, 1963)f

These observations imply that learning is related to concrete



Alq
meaningful material to which clear-cut verbal’labelslcan be applied,
. thus enhanclng verbal mediation. Furthermore, some studies indicated
that 1f the mentally retarded are flrst taught to mediate cues with
AconCrete labels, discriminitive and associative learning performance
improves (Banmeister, 1967). Jensen and Rohwer (1963) indicated
that learning lsﬁmore effective if verbal coding. of stiﬁulus materlal
is used and the context is a meaningful one.

Baumelster (1967) emphasized the following pointslto be
considered in practical situations: i

1. Msaningful materlal should be used as often,as'posslble,
and when new material is presented, the retarded should be allowed
to apply mediators to the material, for example, it may help the {
‘lndiv1dual'1frhe ;s given a name or label to a stlmulus before berng o
required to respond. | .

2. Mediational responses do not necessarlly.haye to be verbal,
for example, motor responses can gain cue valency and thus langnage‘ls
‘not necessarlly a condition for effective use of mediators.

. More recent studies of some of the specifiC'problems in the
experlmental area of verbal learning shed some llght on the effectlven
ness of language as a mediator. Briker and Briker (1971) examined
.three grouos of snbjects,rone using verbal labels ln training, the
second non—rerbal discrimination training, and the third, a control
-group rece1v1ng nelther tralnlng on dlscrlmlnatlon problems or verbal
labelllng. The two experimental groups were undlfferentlated from each
other but signlflcantly different from the control group.r The authors.

concluded that tralnlng procedures 1nclud1ng 1anguage must be reflned
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to be of any significant use. o
Borkowski and Kamfonik (1972) carried out a study into verbal

mediation in moderately'retarded children using a three-stageAmediational
paradigm with paired associate material. They concluded that mediated
facilitation of paired associate 1earn1ng w1th mentally retarded is
probably limited to a restricted range of procedural variations w1th
length and nature of test trial and degree of task difficulty being of
critical importsnce. Results also indicated that the superiority of the
mediation group over control group increased from session one to
session two. ﬁIt was hypothesized that this may he explained by a -
"learning to mediate" process, i.e., mediational strategies, developed .
in the first session codld transfer to.session'two and. facilitate the
mediation group's ability to master more quickly a more difficult list.
In summary, this research suggested that mentally retarded are able
to profit from experimentally produced verbal mediational chains durihg
paired associate learning, that mentally retarded appear capable of
learning how to mediate when common words are used asxassociative links,
and can also develop mediational strategies which enhsnce learning
capabilities. There is also evidence (MacMillan, 1970) that normal
children may spontaneously generate verbal mediators to a grester extent
than educable mentally retarded.

| Other research (Gordoh and Baumeister, 1971) has supported‘the
hypothesis that the mentally retarded benefit from instructions to use
either experimenter—supplied mediators or self—generated ‘mediators.
Performance improved directly as a function of 1ncrea31ng M.A. though'

this does not agree with Milgrim's (1968) results.
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The papere by Milgrim (1971) and Zigler and Balla (1971) pointed
out several other conceptual difficulties and inconsistent empirical
findings relevant to verbel mediation theory. A great deal of.discussion
" of these papers centres around the interpretations of Luria (1961, 1963)
who aréued that' the mentail& retarden do not utilize verbal ﬁediators
. in their behaviour to the same extent as intellectually average adults.
Zlgler and Balla pointed out that other researchers. argued from a’ stand-
point of deflciency in usage not from a deficiency in attainment. There
is also argument‘over developmenital lack according to mental age. in
debating these theoretical points of view and reviewiné'the conflicts
ano the results of researcn in this area, Milgrim pointenrout a very
salient argument regerding the need to examine the effects of Iengoage.
He statedrlanguage is the verbal medium which provides communicationr
and attention ditecting service for the primary adaptive functioning
of the individual. Thns,'excessive dependence on vetoalitation in
assessing tne cognitive repertoire of a young child can oe misleading.
The extensive:uée'of the verbal medium in augmentiné this repertoire
in formal education is suggested as unwise and ineffective. He stated
that the lack ot‘correspondence between cognitive*process and verbal.
product is especially noted in the mentally retarded child which )
Milgrim conceptualized as a development 1ag of the verbal medium
behind cognitive development end‘is presumed to vary with M.A. Milgrim
‘ hypothésized:that this conceptualization of IQ—releted'inefficiencies
in wotking cognitivei§ in the verbal meniUm, may account.foreome of
the perfotménce diffetenceé favouring non—retarded“over'M.A.fnatched

retarded children. He also stated that M.A. matching by psychometric
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tests does not provide adequate controls.

A further study by Rosenberg, Katz, and Karpﬂ(1972) discussed
the theoretical differences between Luria's theory of‘deficiency in
verbal mediation versus .Zigler and Balla's arguttent that experimental
differences are the result of non-intellectual experimental factors
_and are not 1nherent phy31olog1cal differences between non-mentally
retarded and retardates of equivalent M. A. One of the: difficultles
in the comparisons used in earlier work is the tendency to employ
conceptual tasks in which presence or absence of verbal,mediation is

inferred and. not experimentally manipulated. Thisdstudi‘also;
emphasized tne need to minimize the effects of sucn‘ontstanding '
differences as?institutionalization when comparing‘tne:two populations.
T&pe of institutionalization nay be another releVant‘variatie.ﬂ
Differences assoc1ated with institutionalization are in accord with
the results of Baumelster (1967). Several p0531b1e explanatlons were
oftered:

| 1. Methodologicallprotlems. For example,,the retarded although
natched with normals on M;A., differ along other experimental
concomitants of verbal behaviour (educational background and attainment)}

2. Mediation behaviour may be conceptualized as'ahdeveiopmental
continuum ranging fron considerable mediation deficienc§ to increasing
utilization of‘vertal cues. | |

From this and other studies, it’appeared that there is a need
for further investigation of the developmental aspects,of mediation
in relation torverbal learning‘at different ievels of:cognitive -

development.
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Tn a review of the process variables in paired associate learning
of the mentaliy retarded, Baumeister and Kellas (197i) summarized |
several points. They stated that verbal learning behaviours ef‘the
nmentally retarded are bést explained in termslof a deVelopmedtal rather
than a pathological conceptualization, and that performance differences
observed between individuals of different levels:of intelligence seem
to he more quantitative than qualitative in nature. In the associative
stage of learning, the process of cue selection is a fundamental one
occurring over a wide developmental range, i.e., cue selection
behaviours are similar for normal and mentaliy retarded:childrene
However, mensallv retarded make less sponfaneous use of cue selection
strategies. :The‘two factors that appear to govern the cue selection‘
behaviours of both normals and mentally retarded are stimulus meaningful-
ness and attentional set. Another point made in this'everview was that
normal 1ndiv1duals bring their entire pre«experlmental hlstory to bear |
on any given task whereas the mentally retarded appear to approach .
1earqing tasks more passively. This passivity is demonstrated, according
to she authors, by the latency patterning and instructional manipulations
which suggest that generally the mentally retarded'are‘bound by the
experimenter's instructions. This is seen -as anrimpbrtant point in
relatidn to the design of the experimental situations which are not’
often fully specified by research workers and lead one to Questioa'the'
results. The importance of this instructional factor is relevant to
this thesis in iﬁves;igating the effects of variousﬁforas of'verbal and

non~verbal inst;uction.
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Verbal Instruction and
Non—verbal Tasks

The following studies are directly rélated to the effects of
verbél instruction on non-verbal performance.

* Bryant (1965a, 1965b, 1966) has carried out cbnsiderable work on
the effects of verbal labelling on recall and recognition. The results
indicated that verbal labelling improveé perfprm;ncé when thé teét of
memory requires é verbal response. It was also found that Withrthis
kind of test tbé severely subnormal scorerrelatively p;orly unless~fhey
are encouraged to verbalize. In Bryant's (1966) experiment, he
attempted té examine the effects of verbal imstruction on the learning
of a simple digérimina;ion task by normal and severe;y}subnprmal
children. Thé.pfocedure in this experiment concerne&‘the type of
instruction giveﬁ during an initial task. The first subgroup receiveq ,
no inétruction; the second, instructions about both the colour stimuli
used in the experiment, after the subject had given a :espohse, and thé
ghird, instructiqn about only one of tﬁe two stimuli after he-thad given
his responsé.' Eacﬁ subject then underwent a post-test. The procedure
used in the post—éest was identical to that of the”initlal test,
exéept that no verbal instruction was given. Four main points were
made regardiﬁg the results of this experiment. Firstly} both_groups
learned a simple colour sorting discrimination at the séme fate, and
benefitted to a similar extent when both colours Weéé verbally labelled.
Secondly, the effect ofrverbal labelling of only one qf the colours was
relatively specific to the subnormals in that they médé-more‘érro;sAthan

norﬁais‘in this condition. Thirdly, the difference in error scores was
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confined to errors made in placing the colour whieh was not labelled.

‘ Fourthly, this relative independence in the learning of the two responses
did‘not appear to be a function of therintroduction’qf a single instruction.
The poSt—Fest'reSults indicated that when one‘colour ig held constant and -
a new colour is introduced, subnormals made more errors with the novel
than with the established response. Thus, unlike:thernormals, the
subnormals appear to have to learn the novel response independently of

the established response. Since no 1nstruct10n was glven during the
post-test, Bryamnt suggested this supports the contention that subnormals
learn two resPonees in a sorting discrimination relatively independently
Whethe; instructien is given or not. These results{imblied the need to
cdnsider the'effedts of the iﬁtroduction of verbalization in terms of the
learning strategies which exisi prior to any verbalization. It was also
hypothesized that because the spbnormals learned the  two responses
independently; whereas the normals didnot, these differences in learning
strategies show some basis for indicating that verbal labelling has

more specific effects with severely subnormal than Wieh‘normal sebjects.
‘As Bryant pointed out, it has been reported that in compéxispn ﬁith normal
Vchildren of,equivalent M.A. levels, sevefeiy subnormal‘children‘are
relatively handieapped in the spontanieous formation:of‘ve:bal connections
(Beuﬁeister, 1967) and the use of a verbal connectioﬁ in solving

leerning problems (Luria, 1963). Thus, he suggested that these results
can partly be explained in terms of learning strategies in severely
subnormals and normals which exist independently of verballzation and
which in subnormals are maladaptive to the introduction of verbalization.

As described earlier, the work of Luria (1961) and Vygotsky (1962)
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7 has emphasized the role of language in the development of behaviour.
Generally? this work indicated that.overt‘verbalizationris also
psvchologicallyfnecessary in developing adequate control of‘perceptual
motor environment, and gradually this overt verbaliaation becomes
internalized. However, there is some work which implied that under
 stress or when trying new complicated tasks, older children and adults
will frequently‘spontaneously verbalize aloud (Brown% 1965). Brown'
(1970) has also indicated that overt verbalization changes its
qualitative nature as task difficulty increases. 1t has been found‘
that, when tasks are easy, verbalization is likely to be irrelevant to
the task. With increasing task difficulty, however, task—orientated,
verbalization incréases until the maximum is reached;_which approxiﬁately
coincides with the 50 per cent fallure point. Increase in task
,difficultv beyond~this paint appears to result in a reduction of
relevant verbalization but an increase in irrelevant verbalization.

As Brown (1970) stated, it seems possible that this ‘type of language
acts not only as. a controlling mechanism to non—verbal behaviour, but

as an attention gaining device. It does not seem unreasonable therefore
to suggest that verbal instructions may have a similar effect.on
performance}

) A.turther study, investigating the effeCts offconcurrent
verbalization upon performance of motor tasks by trainable mentally
retarded boys, has been carried out by Hirsch and Keogh (1971) In this
experiment performance‘tasks were evaluated. Two conditions, denonstrar
tion‘only and'denonstration plus verbaliZation; were used. ln both

‘ conditions, subjects observed a demonstration and imitated the movements.
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In the verbalization condition, the imitation was eccompanied by
concurrent verbalization of the steps and eequence of action. The
results indicated that performance under the demonstration only
condition was better than performahca under t;e demOnstration plus
verbalization condition. It was indicated thatrconcurrent verbalization
hampered achievement of the task for these‘suojects. The results .
. suggested that the addition of verbalization made the task more difficult
~in that it became a double, rather than a single, dlmensional learning
task which moderately retarded with poor verbal development were unable
to master successfully. This could imply that without reasonably
adequate verbal ekills, verbalization is dieruptive.l"lt also seems
_ reasonable that for these subjects, the visual‘infornation tohlearn the
tasks was sufficient on its own. Furtnermore;measuresofintelligence
had consistentlp.significant relationships with motor and Veroal skills :
and nere facilitated by concurrent verbalizatlon, whereas lower IQ
'subjects with poorer verbal skills were negatively ‘affected by this
condition. The work perhaps demonstrated not that verbal instructions
should be abandoned, but that if verbalization is found-to be ineffectiVe
one should switch rapidly to demonetration techniques.

A detailed discussion of the inveStigation of:verbal'instruction '
in the performance of non~-verbal tasks by Brown and ﬁugheon'(lQlZ)
is particularly relevant. This research was concerned with léarning.
in:tne developmentally_handicapped adult.f Its aims wererto clarify
the Ways‘in which'different forms and 1eVelé of‘verbal lnstruction
) influenced performance. .

One. experiment was designed to investigate the effects of
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varying decibel levels of instruction on task performance. Subjects were
randomly allocated to four subgroups each receiving different decibel
levels of instruction. The sound levels usediwere (a) 70~76 db? (b) 80~
88 db, (c) 50-100 db, and (d) 102-110 db. The resﬁlts indicated no-
différences between decibelllevels of insfruction; ho%éVer,'there was
a noﬁ-significant teﬁdency‘associated with the low ability gfoup for
mean scores to decrease with increase in decibelilével of instruction.
Therefore,. it éppeared that despite the lack of significénce in the
results, instrﬁctors and teachers may find it worth idﬁeéing voice
levels when .repeating instructions to tﬁe handicappedVth haye already
had difficulty in‘carryiﬁg out a task. The main conélusion drawvn from
the experimentrwas that in decibel level of instructiop; no clear-cut
advantage was obtained by inéregsing decibel level of insgrﬁction and in
- some cases the opposite may be true. Héwevér, becausé of consideréble'
vafiabil¥ty, fﬁrtﬁer experimentation éeemed Warranted.,}i |
'Anothernexperiﬁent by Brown and Hughsén (i972)‘investigated
lthé effects of speed of instruction on tésk pérfofﬁance._ Inséruqtions
were given b& a tape recorder. The rates of instruction for Ehe three
groups were 95 w.é.m., 135 w.p.m., and 243 w.p.m. The results
indicated a éignificant interaction between speed 6fninstruction and
trials in the low ability groﬁp of subjects (i.e., borderline severely
subnormal). The results suggested that subjects of_iower ability
tended to be influenced by instruction speeds over a‘Séfiés of tfiéls
in such a way that slow instruction spéeds were more effecti§e thap
fast speeds pafficulariy during initiarlinstfuction; It was, therefore,

implied'that for subjects of low ability,,inétruction rates of 95 W.p.M.
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‘afe more effecfive than faster rates of presentation;r It also segmed
‘possible that faster speeds of instructions may become incregsingly
effective with several presentations of the instructioné;' Although
caution is necessary in interpreting the results, it was hypothesizedr
that.slow speeds should be used for considerable periods of time’with
the person Whé‘suffers from severe retardatiqn, but in the case of mild
retardation, slow initidl speeds ghould be replacedrby more rapid
instruction rates. ‘Furthgrmore, the resqlts implied that much of the
work involving either verbal instruction or research iﬁvestigating
-verbalization in the retarded should have paid attention- to the rate of
verbél instructién within the experiments‘ This may have played a

" crucial role in some of the conflicting results of.thg"fesearch
discussed earlier. It does suggest that speed of instfactioq should
be quoted in:experimental work. This point was unde%liﬁéd by the fact
that.fhe first trial performance ﬂecame_ten_times Worée in the -low
ability'g?oup wﬁen thg rate of verbal instrucfioh was iﬁcreased by two
'apé one half times the basic rate of 95 Wfp.m. A;similar increase in
.speed of instruction in the-high ability group resulted in a decrease
in performance 6f only around 50 per cent.

A further experiment by:Brown and Hughson (1972).investigated
the use of (a) a’visual model, and (b) a visual demonstration with and
without minimal Qerbal instruction. The question inveétigated was
whether the presence of a model, a demonstration ofkthe3assemb1y of an
item, or a demonstration wiﬁhfmiﬁimai vérbal instruction would be
equally efficient in pfomoting learning and performanée, or Whetﬁer orne

of these techn?ques would be superior to the others. In view of the
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discrepancies between verbal and performance beﬁaviourg in the handi-
capped, it was thought appropriate to look at both aspects of ability
in relation to instruction effectiveness. The groups were formed, in
tﬁe first instance, on the basis of performance scores on thie Brown
Discrimination Board, and later re-allocated on the basis of theilr
raw scores on the Peabody Picture Vocabulatry Test.

The results indicated that there weré significant differences
between high and low visual discrimination ability groups in favour of 7
the former and significant differences over trials. The results.
indicated no significant diﬁferences associated with typé of instruction
uséd. It would appear that subjects whs showed relatively high visual
di3crimination ability are, as a rule, more able than thése of low
ability, though tﬁis difference is not seen when_verbéldébility is
taken into account. Cognitive differencés did not seem to be |
associated with the mode of instruction. It should be noted that many
subjects in the high ability group reached the ceiling of the. task
fﬁroughout the experiment, and, therefore, discrimination between thé
instruction modes was less likely to occur.

In summary, these experiments suggested that differences in
adm;nistering,verbal instructions in terms of speed ahd-work'cpﬁtenﬁ
do affecf 1earning and ﬁerformance. Secondly, in terms of response to
véfbai'instructién, subjects of lower ability perform somewhat
differently‘f:om those of higher ability. It is also possible that visual
demonstragioniis more effective than verbal instruction, though it should
be remembered that many real life situations necessarily imvolve total

verbal instruction. There is no evidence from this research that
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presenting ihforma;ion in two modalities (visual and auditory) impedes

performance.

Summary

The work. already presented implied ceftain contradictions, but
also indicated procedures which might be:adopted in devéloping'research.
Work carried out by Zeaman and House (1963) indiéated that within the
initial stagesrof learning (see page 8) handicapped persons often'nged
to have relevant cues within a task heightened if they ére toreffectively
master.the perceptual aspects of the training process. Wallace (1968)
indicated that verbal labelling used in "chunking ﬁehé&iour" may also -

-acceleraté performance. In contrast, Bryant (lQGS)\has indicated that
verbal information may inhibit the learning of non-verbal tasks in
severely subnormal subjects. Also, Cla:ke and Blakemore (1961) and
Clarke ‘and Cookson (1962) ﬁsed essentially no verbﬁllinstructions and
only demonstration, Wifh rewards and praise at the éﬂd 6f each session,
and found that these conditions makimized performanée in a traﬁsfer
task. Furthermore, the reviéw of the literature indicated the
iﬁp&rtance ta_nén—verbal learning of language which is familiar .to
the retarded (Baqmeister, 1967) and also suggéstgd thgt fhere may be

'an interaction between the use of language instruction;”task difficulty,
and the frequency of task exposure (Brown and Hughsdn?‘l972).' Finally,
the complexity of language, regardless of familiarity, ﬁay also be a
relevant variable. Bearing the above points in mind, it would seem
approptriate to‘eﬁamine the role of language complexity in further

detall. One aspect of this complexity is verbal redundancy. " The
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extent to Which redundancy is a relevant or irrelevant cueing mechanism
fof learning in a non~verbal task is unknown.j However, one may
speculate that ratios éf redundant instruction, as measured by amount
of information given, might affeect perfo;mance in a new learning task.
In this case, the experiment is doncerﬁed-with'relevant redundanc&-‘
which refers to the use of words unnecessary for carrying out a task,
though relatéd to_the task in hand. Redundancy implies increasing the
number of verbal cues above the minimum number theoféticaily necessary
to solve the.task. Such cues may or may not heightén‘éttention
potential and infiuence learning. The qﬁeétion, therefore, is howfdo
different amounts of relevant redundancy in inétructibnjmodify.

learning and performance?



CHAPTER II
THE EFFECT OF VERBAL REDUNDANCYjON:LEABNING

. Method and Experimental Desdign |
The study was concerned with investigating the effects of varying
. B . S . .

amounts of redundant but relevant verbal instructions on the performance

of a non-verbal task. The research was designeg to examine the effect
of amount of verbal instruction i& relation to diffeéiﬁg'perfOrmance.r
and verbal decoding abilities of developmentally handiéappéd adults.

In this chapter, the method is discussed in téfms of'the sam#le;
materials, and‘treatment procedures used¢-vThe experimental design is

also described.

Samgle

lFifty subjects were pre~tested on Brown's (1968).Visual

Discrimination Formboards, and from this group eighteen of the highest

aﬁd'eighteen of the lowest performers were selected. ‘The'subjects were

- adults attending the Vocational and Rehabilitation Reséarch.Institute‘
(VRRI) and were involved in programs in the areas of vgdational,‘social
educational,ﬂand:social skill training. The time spéntrat the
Institute‘rangéd approximately from three months to ;h:ee'gears;i'Tﬁe '
tfaineesnwere described as develoémentally handicapﬁed; in mostrcasesf
were of below average intelligence, and tﬁe;r conditiqn"resulted‘from'
ekpefiences which occurred in chil@hood or before birth. Mény of the

trainees came from socially or educationally deprived environments,

24
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while others suffered from organic injury or genetic defects.

In this study, no attempt was made to control for social
background or organic impairment by matching groups. There are several
reasons for not using this type'of control. Such requirements as social
experience and education, ‘and current training regimes varied consid-

- erably. As Ryan (1970) indicated, it is not known which of these
variables should-be matched, and the process of random allocation should
take into account differences. However, small sample‘siée, which is
almost inevitable'in this type of research, can create further problemsr
This procedure-would seem consistent with the studies summarized in the
review of the literature. o

However, information regarding baselinerverbal'decoding ability
was used. The Peabody Picture Vocabulary Test, Form A, ‘was administered
to all subJects. Raw scores were used as the conversion scores to IQ
and mental age are‘not adequately standardized for the agehrange or "
ability‘of this sample. Also, it would seem that ravAscores provide a
finer discrimination of individual variation and-an‘indication of actual
performance on a verbal task regardless of age. |

Due to the nature of the experimental task, subjeCts with major
hearing loss,. visual defects, or severe physical handicaps which
interfered with manual dexterity were excluded from the sample, since
any marked problems in these areasrcould drastically influence perfor-
mance and in some cases render performance impossible.

Details of age, sex, Peabody Picture Vocabulary Test.scores,

and performance scores on the pre-~test, are given in Table I.



Table I

Sex, Age, Peabody Raw Scores, Mental Age, and Pre-test
Performance of Subjects Divided into High and Low
‘ Pre-test Performance Groups

Chronological Pre~test perfor-

Group Male TFemale “age Peabody raw Mental age mance range
“ , . (years, months)-. scores (years, months) (seconds)
n n y s

High perfor- Mean: 25-5° Mean: 66.12 Mean: 9-7 Mean: 41.01
mance 9 9 Range "~ Range ’ Range Range
17-8 to 42-6 55-90 6~10 to 15-5 21-55

LQW perfor- Mean: 23-10 Mean: 70.05 Mean: 10-3 Mean: 71.16
mance 7 11 Range . Range Range e Range

17-7 to 36-10 55-96 411 to 16-11  65-93

9¢
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Experimental Procedure and Design

Brown's (1968) Visual Discrimination Transfer Formboard was used
. as the basis for allocating the suojects'into high anu iow performance
groups. ‘This perceptual-motor task was edmiuistered using taped-
iuetructions inia standard room and under standard procedures. Scores‘
were,obtained by recording the number of seoouds:required to complete
the task in one trial.

The experimental task was administered in a euandard room to
which the subjects had been familiarized on the pre—test task. . The
task required the subjects to construct a set design from lego blocks
according to size, colour, and position (see Flgure 1) Instructioné’
were presented by a tape recorder at the beglnnlng of each trlal us1ng
a standard volume of 70-76 db, for all subJects.

The three levels of instructions were:

a. Group 1——maximum amount of verbal instructlon using 81 words

" b. Group 2--intermediate amount of verbal inStructlou using
65 words

c. Group 3--minimum emount of wverbal instruetioﬁ‘usiog‘46ﬂwordé.,

These inerructions did not take the same amountfof time, the
maximum taking slightly longer to present. The complete instructious
are given in-Apoendix A. Each-set-of instructions Varied in the number
of cues. VEech level of instructions was, 'given to six subjects in\the
low preépeet group as outlined in Table II. It should be‘hoted that
all the uerbal instruotions were relevaut to‘the task aﬁd instructions
in Group 3 were embedded in Group 2 which was in turn embedded in

Group 1. In this manner, the length of instruction has been increased






Table I

Experimental Design of Experiment I

Level of - . : s
.,  Instruction Groups of Subjects Ni . Trials
1 (maximum) High pre~test group 6. ‘H 1, 2, 3
Low pre—test group : 6 1, 2,.3
2 (intermedi~ High pre-test group 6 B 1, 2,3
ate) Low pre-test group 6 - 1, 2, 3
High pre-~test group 6 . 1, 2,3

3 (minimum) .
' Low pre—~test group 6 ' 1, 2, 3
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by increasrng the number of relevant verbal cues._ Bach of the eighteen‘
high and eighteen low performere was randomiy aesigned to one of the
three levels of verbal instruction making six groups of six sobjects..

Subjects were given three trials,‘allowingra'meXimﬁm of three

-minutes on each trial to complete the task. Each trialfWas preceded by
the assigned instructions for that group. ‘Scores for eaco trial were’
established by the number of items correctly placed with' a range from
OIto 7. No item was dependent on the placement of a previous item.

It was further speculated that subjects'resoooe differently to
varying levels of instruction according to their verbelrabilities. 'Thie
aspect was examined by collapsing hlgh and low performance groupsi
(according to the visual discrimination pre—test task) and re~structuring
the subjects into high and low verbal abilities, according:to their raw
scores on the Peabody Picture Vodabulary Test. This was done for the
twelve subjects rn each of the three instruction groups. Although in

 this analysis the subjects were groupedrdifferently; according to

verbal ratherlthan performance ability, their scores'es obtained on the
previously described experimental taskwere used to meeeure the effect
of amount of wverbal instruction.

Experimental Design and
“ Stetistical Procedures

‘The model'for the experiment was a three—factor:deeigo with
repeated measuree on one of the factors. factor A rererred.ro the two
performance ability levels of the subjects, Factor B referred to the
three types of verbal instruction, and Factor C referred to the three

trials. This was a 2 x 3 x 3 factorial design with repeated measures
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on the last factor, with a cell size of n = 6. The second analysis was
' identical excépt that the performance abilit§ grouping under Factor A
became the verbal ability grouping. |

The experimental design and statistics employed were based on a
model suggesfed,by Winer (1971).' The analysis is pa}ametric which . |
appeared to be tﬁe most apprgpriate proéedure to:use; - Parametric tegts
invoive quantitative models and are seen as more.robusg than nﬁn—
parametric procedures. They account more accurately'fOr variance.
Furthermore, the measures used in the present experimenf are objective

scores, with an equal interval scale and an absolute zero.



CHAPTER III
.ANALYSIS AND DISCUSSION-~EXPERIMENT I

Results
The data were analyzed taking into consideration the subjects'
pre~test performance scores and dividing tﬁem.info low and high'
| performance ability groups. A three-~way analysis of varianée with
repeated measures indicated that there was no difference between the
two groups, but the "amount of instructions" and the.ftrials" variables
were significant'(see Table III). In both the low éné_high performance
ability groups; those subjects given miﬁimum insﬁrudtidn pepforméd
best initially and improved over trials to élgfééter,ektent than subjecté
given more instruction (see Figufe 2). The trials Bf instructions
iﬁteraction term reaches a probability level of < .10f oL .
Althéugh_the task was non-verbal in nature, ﬁﬁere was a consider-
able verbal component in that the verbal instruétions,had to be '
foilowad to complete the.task. A further analysis of.the data was thus
carried out using high and low verbal ability groups to determine
possible differences. Also, the previous analysis, based on performance
'aﬁility, indicétéd no Significant differences betweeﬁ'érAupé and,thus'
supported the~décision ta divide the groups on a vgtbal variable.’
A'threefway analysis of variancecwith:repgafedaméaéupes was
carried out‘to'determine whether differehcéé'in‘verbal ability
accentuatéd the effects qf amount of verbal instruc;idna A summary
of the analysis of variance (Table 1IV) indicated thag,fhe"antigipated‘ .
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Table III

Three-Way Analysis of Variance with Repeated Measures
Relating to Amount of Verbal Instruction
(Visual Discrimination Ability Groups)

Degrees of Mean F-

Source - S8 freedom squares ratio P
Between subjects 201 35
A (visual discrimi- ,
nation groups) 2 1 2.00 2.00 ‘ns
B (amount of iamstruc~
tion) 37 2 18.50 3.93 <.05
AB N 20 2 10.00 2.11  ns
Ss w. group ' . . 142 30 4.73 ) |
Witﬁin éubjécts 71 72 7
C (trials) 6 2 3.00 3.45 <'.95
AC 4 2 2.00 . 2.29 oms
BC 7 4 1.75 2.07 <.10

ABC ’ 2 4 . .50 | ns

C x 8s w. éroups 52 60 .87 ns
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Table IV

Three—Way Analysis of Variance with Repeated Méasures

Relating to Amount of Verbal Instruction

~ (Peabody Raw Score Groups)

35

Degrees. of

Mean

Fe-

Source S8 freedom squares ratio ?
Between subjects 201 35
A (verbal groups) 27 1 27.00 .. - 6.33 <.05
B (amount of instruc- ) --- )
tion) 37 2 18.50, 4.34  <.05
AB 9 2 4.50 - 1.05 .25
Ss w. group 128 30 4.26{
Within subjects 71 © 72
C (trials) 6 2 3.00 ' 3.52  <.05
AC 2 2 1.00 117 .25
BC 7 4 1.75 2.05 <.10
ABC 5 4 125 147 .25
 C x Ss w. groups 51 60 .85
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differences in the two groups was significant.at the .05 level, as weré
the "amount of verbal instruction” and "trials" variables. The mean
pérformance scores of the groups (shown in Figure 3) igdicate ﬁhat
initial performance was higher for both high énd 1oﬁ'vef5;1 groups givén
minimum amount ofrverbal instructions. . The performénce graph (figure 3)
. of the 1qw verbal:ability group indicates that omly the group given
minimhm instruction attainéd performance scorés comparable to tye

high verbél group. The only important interaction efféct was that of
iﬁstruction‘by‘trial which reached the .05 level on a‘one-tailed-test.
This interaction is seen in Figure 3 and; in particular, the pgrformanée
of the high verbal ability group should bg noted,'together with decrease ‘

over trials with maximum instruction.

Discussion

The resﬁits of this study indicated that varyiqgtamounts of
relevant verbélninstruction significantly affected performance on a
non-verbal task for developmentally handicapped subjects. It was
found #hé;;when fewer redundant cues were giwven, iae.,-instrgction
Group 3, subjects performed better regardless of their Qerbal or
pérforﬁénce.ability as assessed by the pre—teét tasks.

The superiority of minimal instructions was élgé-&emonsﬁ;atéd :
in that althéugh the low perforﬁance group given instfgction‘level 3
had lower scqrgsfinitially than the high group, thiszgfoup improved
to equal that of the high performance group by the thgrd trial (see:
Figure 3). The practical‘implications‘ofithes§ findings are' discugsed

in Chapter VI.



23008 oouemaoiad UBOR

High -group

1~-—-- Max. amount of verbal instruction

2x00s souemxogxad uwsy

2 Int. amount of verbal instruction
3 —————-Min. amount of verbal instruction
3
Trials

Figure 3 -

~

Low grbup

3.8/ V
—________/3.5
3.3
/N
I/ \\
/
// N\ 2.3
1.8/
i 2 3
Trials

Mean Scores for Two Groups (High and Low Verbal Ability) Obtaining
‘ Different Amounts of Verbal Imnstruction

LE



. 38

Althoqgh %ﬁe‘results were genera;iy cleérfépt, thé trend ¥equires
further investiga@ion since pe?formance was méasured over only three
trials and small numbers were used in ea;h grbup. Furthermore, the
effects of instructions may be modified by the difficulty level of the
initial task. Indeed, because early 1¢arningf(Hebb, 1949) is slow .and
proﬁides particular problems for the handidapped, the iﬁitial learning
_of taskslwhich differ in complexity may require different levels -of
verbal instruction. This formulation was the basis’ of the next-

experiment.



CHAPTER IV
TASK COMPLEXITY AND INSTRUCTION .

Method and Experimental Design

The second experimenF investigated the éffects of visual
demonstration and verbal instruction on the performance of a series of
nqn—#erbal tasks varying in level of difficulty. The thiee methods of
instruction were: (1) demonstration only, (2)'demonst£étiondplus;
minimal and simplezverbal instruction, and (3)”demonstfation pluér
1engthy‘énd ¢omplex verbal instruction. The non*verballéésks differédr‘~.-
in level of diffidulty and.invol§ed motor and visual perceptual abilities
and were dependent on effective immediété or sﬁort«term memory. The.
manual dexterity required was of a level which would not be difficult
for most moderétely retarded‘subjects, provided they had no major
manual physicai haﬁdicaps. |

In.this chapter, the ﬁethod is discussed in terms of the sample;
matgrials, and treatment procedures.used. Details qf experimental

design are also described.

Saﬁgle
. The sample consisted of 24 subjects, 12 males and 12 females,
The suﬁjects[ as in ‘the previous experiment;‘weré adults attending the
Vocational and RehabilitatiOn‘Reseérch Institute (VRRIj';nd were
involved in the same programs as described eérlier;
As in the previous study, no attempt was made to control for

social background.or organic impairment by matching groups. waéver,
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’information regarding baseline verbal decoding ability was used. Thei
“Peabody Picture Vocabulary Test (P P. V.T.), Form A was administered to
fall .subjects and. the raw scores were used as baseline measures. Since
verbal ability is known to vary between sexes’ (Jordan, 1967), the
- grYups were balanced for sex differences.‘ 7

' Due to the nature of.the'experimental‘task,gsimilar precautions,
as in‘the'first experiment,‘were undertaken to'elininate'those subjects,“
with grossvvisual, motor, or auditory handicaps. The sanple required“i
that the raw scores from'the P.P.V.T. (Form A) be used to”divide the
sample into two groups designated as a high verbal ability group and
a, low verbal ability group. Using the mean score as’ a guide, the high
verbal ability group resulted in subjects with raw scores of over 80 ?
points and the low verbal ability group with subjects having raw scores -
of less than 70 points.

'i The above process of selection was followed until six male and
- six female subjects were, assigned to the high ability group and six male
and six female subjects werte assigned to the low verbal ability group., . .
The subjects were then randomly assigned ‘to the three instruction
groups within the ‘high and low verbal ability groups with the : . ) : .
stipulation that there be two males and two females for: each instruction |
group. There was ‘no analysis with a performance pre—test in this |
experiment,gsince only the verhal ability grouping had been shown to
‘ be significant in the previous experiment.“ i _:) hx.ﬂ ‘4 - :‘:' : :
Table V. gives details of the subjects in.terns of sex, age, andi |

‘ P.P.V.T. scores. .



Table V

Sex, Age,-and P.P.V.T. Raw Scores of Subjects Divided
into High and Low Verbal Decoding Ability Groups

) Sex- Age P.P.V.T.
Group “
. Mol female Range Mean Raw scorg MJAf 1Q
: (years) (years) Range  Mean Mean  Range Mean  Range
High verbal : : - )
ability 6 6 17.0-30.3 22.2 82-100 90.2 | 12.11 11.0-15<7 | 81 73-91
Low verbal '
~ability 6 6 17.0~-41.0  23.5 - 47-68 = 60.2 6.10 4:8-8%5 | <56 <56-59

¥
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Pre-test Treatmént

" Each subject Was‘given‘atshortrset:of pre—test‘Questions to
allou the trainee a period of time to become familiar:with,the experi; -
:mental situation. lt.is Well known that handicapped persons are consider- B
ably affected'by'unfamiliar situatiOns and-experience a.drop'in '
rperformance which might influence the results in the present experiment‘
‘(Brown, 1965) ‘The experimenter familiarity variable was reasonably
controlled in this experiment since the experimenter Was well known to
the subjects.  The. pre-test was also given to determine“whether all
subJects could respond appropriately to labels for colour, direction,
" and position in space. A.board on which nine colours were painted was
presented to each subject (see Figure 4), and the following questions
~were asked by the experimenter. | o
1. Tell me what colour this- is'.v. .: (lhe experimenter asked
| _this question for each colour on the board in a standard
sequence.)" - |
2.  What colour is?in the very middle?"(lhe experimenter indicated
all-the‘colours.)' - |
3. What,colours:are‘on,top?
4. What#colours are onethe bottom?
-5, ’What colour is‘in.the top:rightehand corner?"
6. j{;Ihat':colour is in the bottom left-hand corner?
7. What colour is below yellow? |
8. What.colour is next to black? ) n o
AlL subJects could identify ‘the colours on the board. lf the'subject;

had difficulties With labels for position, this was discussed briefly!“ o



Flgure 4

Pre~test Task
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by the experimenter and the subject was then able to respond ¢otrectly.
Five minutes:were‘alloved‘for the pre—test period and the subject was
; 5 i : . g

given verbal praise for responding.

Experimental Procedure

Three methods of instruction‘or treatment were administered to ‘
’;the three groups of subjects. Each group received only one set of
instructions. The esperiment was conducted in a:standard room with
which the subjects had ‘been familiarized. The instructions nere '
presented by a cassette tape recorder——number of words, speed ; ‘
(approximately 95 ‘words per minute), and volume (70—76 db)(Brown and
Hughson, 1972).‘ Each group of subjects was given four tasks varying

. in 1evels‘of difficulty. One specific method of instruction was’

‘ employed with each group of subjects. Difficulty level varied within
each group in such a manner that’ each subject received a particular, but
different, order of presentation resulting in a balanced ordered design.
This was done to account for order of difficulty, unfamiliarity, fatigue,
and other random effects within each of the 1nstruction groups., The
four orders of presentation were randomly allocated within eachrcell.L:
ETable VI indicates the order of presentation used for one cell the'
rest of the cells being allocated the same random order.-r.

7 The designs of the four tasks are illustrated in Figures 5. | . %
through 9. Subjects were given one trial at each level of task : | 7
difficultyrand allowed a maximum of three minutes to complete each | y -,. S
.task. Each task was preceded by the assigned instructions for that‘ ‘,:[:,’ i‘j: ot

instruction group,\ The demonstration time was constant throughout.
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Order of Presentation of the Four Levels
of Difficulty for One Cell

Subjects

Order of difficulty

level presented .
1 1 2 3 4
2 2 3 4 1
3 3 4 1 2
4 4 1 2 3




Figute 5.

- Experiment II: Experimental Task

(example)
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Several stéps were taken to compose the simple and complex
instructions used in this experiment. In an endeavour to create
pracﬁical instructions, it was initially decided to taﬁe the instructigns
used by six trained superﬂis&rs from VRRI as they taught,tﬁe.four tasks-
to trainees. The instructions proved to be lengthy and difficult.
Therefore, the number of words were reduced comsiderably while retaining
the basic vocabulary for the simple instructions.r From the simple
instructions, all thesé words were embedded in the compiék instructioné
with additionéi'cues. Therefore, the complex instructions had thé‘samé
relevant words but also additioﬁal relevant but:redundant:verbal cues
to increase tﬁe_amount of instructions presented. |

The three . treatment procedures aﬁd the exact instructions are .
presented‘belmwﬁ'

Treatment 1: Demonstration Only: -
Four lLevels of Difficulty

1. One pégboard and leather thong were placed in'front of the
subject.

2. The experimenter then said, "Here is a pegboard With
different coloured pegs and a string. I am going to wind the sfrﬁng ‘
" around the pegs in a certain way. Watch what I do. :Wheﬁ I am
finisﬁed, I will give &ou the string and I want you td‘ﬁake_g pattern
the same as mine.' | |

3. The experimenter demonstrateé the pattern for thét tésk,
allowing 45 seconds to demonstrate the nine steps of the task.

be Thefexperimenter then removed the pegboard and string used

for the demonstration and placed another pegboard and.string, which was
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ekactly the same as the first set, in front of the subject in the same
.position as tﬁe first had been.

5. The experimenter then said, "Now, you do it."

6. Following this, each difficulty level (different ﬁattern)
was then presénted by the experimenter saying, "Now watch again,h and
* demonstrated the appropriate pattern fgf 45 éecén@s. .Then steps (4)
and (5) above were repeated.

7. The time taken and the exact moves made b; egbh subject were
recorded during each task. |

8. The experimenter praised the subject at thg‘éAd,of each
task by saying, '"Very good." :

9. If there were any questions by the subject,vthe expgrimenfer
responded With."ﬁo it the way you think it should be done."

Treatment 2: ..Simple Instruction and .
Demonstration: Four Levels of Difficulty .

1. The pegboard and leathef thong were placed in front of the
éﬁbject-and the following'general instructiong were given to each
subject in this group prior to the first task only: "I am going to
show you a Pegbogrd with different coloured pegs and é string. I am
going to wind thié string around the pegs. I will show &ou how to do
fhis while the tape recorder tells you what ts do. Listen to thg tape
carefully." Wheniit is finished, I will give you the st?ing, and ydu
m;ke a pattern the same as mine."

2. The.following instructions were then‘presénted By.fhe tape
to the subject for Task‘l'(difficulty level'l) as theiekpefimenter[

demonstrated each step at the same time: "“Look, start by putting the
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loop on the blue peg. Then wind the string‘around the'green'one; wind
it around the red one. Wind the string around the yellow one, then the
grey peg and then Win& the string around the black one. Then wind the
string around:the orange, followed by the purple, then wind it around
the last peg Which is browvn. . . . Now you dg it

3. ‘The experimenter then removed the demoqstratidn set’and placgd
another pegbéard and string (Whidnwereexactly the same) in the sane
position in front of the subject.

4. The time taken and the exact moves made bj‘thg subjects were
recorded at the time of eakh task. .

5.“The experimenter praised the subject at thg end of each task
by saying, "Very good." “ ‘

6. 'For the other three tasks (difficulty lévéls)‘the same
instructions as déscribed in step (2) above were used, excépt the
colours of the pegs were changed ‘to indicaté tﬂe different patterﬁs
required for eadﬁ'task. Then, step (3) above was followed.

7. The,fdur sets of instructions each containéd 70 words.‘

8. The amount of exposure to each task as it was demonstrated
was 45 seconds and the words per minute were approximately 95 words
per minute.

9. 1If tﬁere were any questions by the subject, éhe experimenter
responded with, “Do it the way you think it should be;aong.“ |

Treatment 3: Complex Instructions--and-. - -
Demonstration: Four Levels of Difficulty

1. Step (1) was presented as outlined in step (1) in Tredtment 2.

2. The following instructions were presented by the tape to' the
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subjects for Taek'l (difficulty level 1) as the experimenter demonstrated

each step at the same time.

'a;‘ Task 1£? "Look. Start by putting the loop on the blue peg
at the top 1eft—hand corner of the board, then go down ‘the board and wind.
‘the string around the green one. Wind it‘around the red one at‘the
‘bottom."Then pull the string and go up acrossfthe board:and wind:the
‘string around the yellow one. Go down to the next one, the grey peg
in the middle of .the board wind the’ string around and then g0. down to - .
lithe'bottom and w1nd the string around the black one. Then go up and
across the board ‘again, and wind the string around the orange peg,
followed by the purple which is below. Then w1nd it around the 1ast
peg which is brown and on the bottom right—hand corner. . c Now,

you-dogit.

b. Task 2 2 "Look. Start by puttingAthe 1oop:on;the red‘peg at
“the bottom of the ‘board and wind the. string around the black one.i, |
"Contihue and wind it around the brown one at the bottom right—hand
-cOrner; Then pull the string up the board wind it around the purple
peg and then go up and wind around the orange one in. the top right—hand
corner and then\across the ‘top of the'board and wind the string around
'theﬂyellow'oné, .QO to the blue peg in the‘top leftehand'corner and‘
then across thertop of the board andfwind‘the-string‘around the yellow‘

one. 'Go to the blue peg in the top 1eft—hand corner, wind the: strlng

 around. Then go down to the green one below, w1nd it around then end

by pulling ‘the string around the grey peg 1n the middle of the board.

. . e Now, you do it."
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c. Task 3: "Look. Start by putting the loop on the peg whicﬁ
is the middle one at the top of the board. Go acrossytke top and wind
the striné around the blue one. Continue down the eoefd=and wind the
String.around the green ofte and then go down and wind fhe séring'érouﬁd
the red one in the bottom left-hand corner.' Then pull the stfing up
-to the grey peg in the centre of the board. Wind}it,around and then go
down and wind the string around the black one. Then go up the board and
wind the string around the orange peg at the top right«hand corner.

Then go down to the purple one below and wind the string around. 'Theh
wind it around ﬁbe last peg at the bottom‘right—hand corqer of Fheﬂ

board which is brown. . . . Now, you do it."

d. Task 4: "Look. Start by ﬁutting the loopfen the‘purple.peg,
which is the middle peg on the right side of theibbaf&., Theﬁ‘gd dqwn'.
and wind the string around the brown one, which is on*the bottom right-
hand corner. Pull.the string up the board and wind it around the
orange peg. Then go‘to the centre and wind ehe string around the grey
one. Then go up to the yelloﬁ peg and wind the string afound Then up
to the blue peg at the top left-hand corner and wind the string around.
'Then down and Wind it around the last peg Which is green. « « » Now,
you do it.

3. Procedures 3, 4, 5, and 9 as described in Treatmené 2 were
employed in Treetment 3.

4. The ﬁqpf sets of'instruceion each contained 137 Worde, and:the'

Words'Were presented at approximately 95 words per‘minufe.
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Scoring

For each of the tasks, the range of scores was from zero to nine
points. Points were based on the following criteria:
1. One.point for starting on the cotrrect peg.
2. One point for each correct move in which the string was
extended in the right direction between two correct pegs.
There were four sets of séores for each subject.

Experimental Design and
Statistical Procedures

The mo@gi for the experiment was a three-factbr design with
repeated\measures.on one of the factors (Winer, 1971);“.§act$r A
" referred to the two verbal ability levels of the sdbjects} Factor B
referred to the three types of instructidns; and Factgf C referred to
the four levels of task difficulty. This was a 2 x 3 x'4-factor&ai J
ﬁésign wi&h repeated measufes on the last féctor, with a cell size of

n = 4. The design is schematically represented in Table VII.
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Table VII

Experimental Design of Experiment II .

Group of ' Type of Number of Difficulty
Ss . instruction subjects " level
A () - (©
. * - L
High verbal 1 4 1.2 3 4
ability. group
2t . 4 12 3 4
3* 4 172 3 4
Low verbal ot 4 12 3 4
ability group + .
2 4 1 2 3 4
.

%
Demonstration only
‘+Demonstration and‘simple instructions

iDemonstration and complex instructions: .



CHAPTER V
ANALYSIS AND DISCUSSION-~EXPERIMENT II

Results

A2 x 3 x 4 analysis of variance design with repeated measures
pﬁ the last factor was employed. The independent variables were verbal
ability level of the subjects, type and degree of instruction, and task
difficulty levels. The depen&ent vari;ble.wés the nhﬁbef 6f correct
moves on a non-vérbal motor task.

Table VIII summarizes the analysis of variance and indicates a
difference, siéhificant at the .0l level, between difficqltyrlevels.
. There was no significant diffefencé associated with type:of instfuction
or verbal ability. None of the interaction terms attained a significant
levél of difference. | | _ |

As might_be expected froﬁ the design of tﬁe exéeriment, tﬁere was.
sigpificant difference bétween task difficulty levels. Eigureiﬂ)indicates
the means for each of the four levels of‘difficulty. .Task 2 was the |
simplest és indicated by the highest mean sco;e of 7.7; Task 1 was more
difficult with a mean score of 6.8; Task 3 was of higﬁer difficu1ty‘With
a mean score of 5.9; and the highest level of difficulty was Task 4 with

a mean score of 4.1.

Discussion
" The lack of significance in the results is the main feature of
this experiment. It is of interest that "demonstration only" did not
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Analysis of Variance Between Verbal Croﬁps,

Table VIIL

Instruction, and Difficulty Level

57

Source of variation 88 daf MS - F
Between subjects 543.0 23
A (verbal groups) 30.4 1 30.40 11.20
B (instructions) 9.3 2 4.65 .18
AB ' 48.3 2 24.15 .95
S$ w. group 455.0 18 25.28 |
Within subjects - . 353.5 72 . )
C (difficulty level) 165.3 3 55.10 21.11"
AC " 6.3 3 2.10 .80
BC 18.9 6 3.15 - 1.21
ABC 22.0 6 3.67 1.41
141.0 54 2,610 L

C x Ss w. groups

*
p < .01
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appear to be either more or less effective in teaching a non-verbal

task than when demonstration was combined with verbal information, even
though degree of complekity of the tasks increased. It seems p0531b1e
that if the demonstration of the task had been excluded differences

over task difficulty may have occurred, depending on the amount and
complexity of inmstruction. This would beﬂconsistent with the earlier
work of Brown and ﬁughson (1972) and is in line with‘tne view that visual
demonstration is of overriding importance in tasks of this type.

However, the graphical representations (Figuresrll—andle) do
indicate a tendency for "demonstration only" in the 1ow verbal ability
group to yield higher scores particularly at the most simple task level.
This is not significant at this level of task difficulty but it might
be worth pursuing this possibility by using much simpler tasks., If this
were confirmed the results would be consistent with the idea that verbal
instructions can impede learning in the more severely retarded (Bryant,
1965) and particularly on simnle skills. However, a distinction has to .
be made between verbal instruction slowing initial taskrpetformance and
impeding learning; Increasing task difficulty may snon the inportance

of the role of verbal instruction.
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- Mean performance score
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CHAPTER VI
SUMMARY AND IMPLICATIONS

The results of the first experiment indicated that~varying amounts
of relevant verbal instruction significantly affect non-verbal motor
performance in such a manner nhat high verbal redundancy is associatedr
with poor performance. A further step to investigate_this relationship
was attempted 1n the second experiment by employing demonstration w1th

verbal 1nformatlon and varying the degrees of task complex1ty. However,"

. no 51gn1f1cant differences were obtained in this study, It is suggested

that visual demonstration of a task is of conSiderable importance and

' does increase performance to such an extent that the complexity of verbal

instructions cannot be evaluated by the present study. It is also
suggested that - increasing the range of task difficulty to include
simpler tasksrmay clarify the influence of visual demonstration alone,A
particularly for,the severely retarded group. |

1t may‘be,impossible at times to give other thanrverbal.
1nstructions in the learning of certain non~verbal tasks’ (for’ example,
directions for travel). In such cases, 1t is suggested that minimal
amounts of relevant information may be more effective than instructions
containing redundant though relevant information, regardless of the
verbal ability of the subJect. Minimal instructions ofathis type-may
also be particularly important in the early stages of 1earning, though
demonstration alone may also prove to be very effective in the initial
stages. Early learning is slow (Hebb, l949) and stimuli may need to be
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presented many times before learning is.achieved. However,”it may be
relevant that early learning, which in the normal child takes place in
the first few years oi life, is largely of a visual (or tactile) natufe;r
though a verbal commentary is often present. This is-pefnaps consistent
with the present data in that visual demnnstration appears effective on
its own and is not significantly impeded by verbai instiuction.

Furthernore, there is no evidence to suggest that presenting
information in tWo modalities (visual and auditory) inhibits non-verbal
performance or 1earning. On the other hand, it does:seem that the
greater the amcunﬁ of redundant verbal information,.even'if relevantr“;
to the task, the greater the inhibition cf.learning and:performance.
This_may Be seen to be particularly true for those Shcwing pafticulariy
poor verbal abili;y than those indicating low visual discrimination
acility. ‘ )

Increasing verbal redundancy increases the number of cues and
creates more stimuli to which one must attend. As Zeaman and House
(1963) suggested, such an increase in cues may reduce performance in
the early stages of learning particularly for the sedefél& subnormal,
since they have not learned which stimuli are relevant;

Amongst the research implications of these studies is the i
obvious need to explicitly define the way in which verbal instructions
are presented to subjects in experimental situations. Research whlch
has been carried out by such workers as Bryant (1965) and Zeaman. and
House (1963) should have indicated the amount of verbal and visual
instruction cpgether with such other variables as speed and yolume

(Brown and Hnghson, 1972).
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In terms of practical implications, several points should be
emphasized. The results of these and related experinents haye applica~
tion:to the assessnent and:training of the developmentally handicapped;
The evidence suggests that to accurately assess performance on non-verbal
tasks, minimal instructions, or where po#sible, demonstration alone,
may increase the possibility of establishing the individual's optimal
performance. In addition, training should be more‘éffective if short,
simple, non-redundant instructions, or just a demonstration of the

‘task are presented, at least in the initial learning of a‘task.

Subjective. observation often indicates that in’teaching situations
it is common foriinstructors to increase the amount of,redundant
information when it appears that a handicapped person is experiencing
difficulty. The results indicate that not only should initial
instructions be verbally simple or of a visual nature, but that this
should continue until the basic responses have been acquired. Although
there may be gome differences in performance of those with high and
low verbal ability, this basic principle would remain the same.

Finally, ractical observation by Stuck and Wyne (1971)
indicated that, in general, the verbal behaviour of teachers in special
classes do not significantly differ from that of teachers in regular
classes. This is noteworthy inrlight of the research-indicating the
language difficulties of the retarded. This further emphasizes the :' '
suggestion that teachers and instructors modify their verbal behaviour
to a simple'noniredundant 1eve1 and employ visual demonstration where

possible.
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A number of recommendations can be made for furthér studies. iq

view.bf the necessity in practical situations, for learning to be
~ transferred to new situations, it would seem appropriate to carry out
an investigation of the effects of instruction of an initial task and
its transfer to a new task. It is suggested that by éstablishing the .
most effective'férm of instructions on an initial task transfer 1earning
may be facilitated. |

Due to the effects of "demonstration only" on the?handicapped
sﬁbjects, if,is suggested that further research is ﬁecessary :egarding
‘the range of task complexity. The use of very simple and difficilt
tasks may help to point out the limits of the effecfivéness of
different typeé of instructions, in particular, visuéi &e@onétration.
In‘yelation to taék complexity, eliminating the "dembnétf?tion only"
variable may also be wérranted in order to observe the effects of
1angﬁage‘and task comblexi;y.

However, the importance of these findings to ﬁractipe in the
field makes it desirable to increase sample size so thaffthe range'bfw

variability and applicability of the results can be‘ascer;ainedl
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EXPERIMENT I
AMOUNT OF VERBAL INSTRUCTION

Pre~recorded Verbal Instruction

Instruction One-—Maximum Amount

I_Will‘give you a big, grey, flat piece of pléétic. On its top
I want you to place four‘square red blocks; one at eacﬁ éorﬁer. 1 then
want you to put a square white block in the centre ofrthe grey flat
Vpiece of plastic. Then take the two long white piecés.qflplastic and
:place them under‘the big, grey pigéce of plastic~—ea§h oné lying

completely againét one of the short sides of tﬁe‘greylplastic piece.

Instruction Two--Intermediate "Amount

I will give you a big piece of plaséic. Iﬁwaﬁt you to piace.
four red blocks--one at each corner. Then put a square white block
in the centrg‘offthe grey f£lat piece of plastic. Take the two long
pieces of plastic and place them under the big grey'piecévkeaCh.lying

completely agéigsp one of the short sides’ of the grey piece.

Instruction Three~~Minimum Amount

I will give you a big piece of plastic. Place four red blocks,
one at each corner. Then put a white block in the centre. Také the A
two long pieces and place them under the grey-—each lying_against the

short sides of thé grey piece.’
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Table IX

Experiment I Raw Scores

Trial 1 Trial. 2 Trial 3 * Mean for
Instructions  Subjects Mean Mean Mean ‘Each Subject
Score Score _Score . Across Trials
High Performance Ability Group
1 4.33
2 2.67
3 1.67
” 1.83 3.33 2.50 5.00
5 .33
e 6 o o L33
7 4.33
8 3.33
9 5.00
10 3.83 4.00 5.00 4.00
11 4.67
M2 _ k33 _
13 4.67
14 5.00
15 5.00
16 4.00 4,83 5.00 4.00
17 2.67
18 6.33
Low Performance Ability Group .
19 4,35
20 “ 4.33
21 3.67
29 4,17 4,17 3.50 4. 00
23 4,33
e 26 _____300___
25 4.67
26 4.00
.27 : 5.00
28 3.33 3.83 3.83 0.00
29 4.67
30 333
31 4,00
32 . 5.67
33 : 4,67
34 4.70 4070 5000 5.67
33 4,00
- 36 _4.67

Code:

1 - Maximum amount of verbal instruction

2 - Intermediate amount of verbal instruction

3 - Minimum amount of verbal instruction
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Table X

Experiment IT Raw Scores

Mean Score
Trial 1 Trial 2 Trial 3 Trial 4 For Each

Instruction Subjects - Mean Mean Mean -~ Mean Subject
Level . :

Score Score Score Score Across

| Trials

High Verbal Ability Group

1 8.25
-2 6.5 7.0 6.22 3.5 2.25
1 :
3
_________ A e
5 7.25
2 6 9.0 8.75 6.22 4,22 6.00
7 7.50
———— e 8 i 130
9 8.25
3 10 7.75 9.0 7.0 5.0 4,25
11 8.25
5 12 8.00

Low Verbal Ability Group

13 7.00
1 14 8.5 7.75 - 6.5 3.5 7.75
, 157 S 7.25
e e 825
17 3.50
5 18 4.22 6.22 3.5 3.5 3.75
19 1.25
e 2200
21 : .50
3 22 5.22 6.75 6.22 4.75 6.00
23 8.25
24 8.25

demonstration only ‘
demonstration plus simple instructions
demonstration plus complex instruction

Code

[SLI L o)
nnu



