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ABSTRACT

éxperimental’evidence implipating cognitve impul -
sivity in a variety of learning préblems had led to
interest“in attempts to modify the lesé—than—adequate
impﬁlsive strategies. Research effdrtS»currently
underwvay are concerned not simply Qith modification
but with the generality and stability of such train-

ing effects. g »

This present invesligationxused an intervention
technique developed by Meicheqbaum aga\ﬁﬁodman(l97l)
and subsequently applied to retarded individual§\bl\\\\\
Gurainick(l976). The self}instructional model had \i ‘
consistently significant results reported in modif- \\\\
ication of impgleive strategies, and comb%ned'with
suitable materials, iE vas hypothesized that train-
ing in self instruction would resui£ in a generalized
training effect to the Matching Familiar Figures
Test. ‘

InitialLyIBD'retarded“children aged 8-18 were
tested on a match-to-sample visual discrimination

task and based on a median split procedure of score

and latency, 23 subjects were classified as "impulsive"



individuals. This group wvas randomly assigned to a
training group and two control groups. Tha‘training
grovp received self—instructional training ;hile
practicing a reflective strategy which is first
modelled by a trainer. The self-instructional sequence
then required that the trainer fade out -external cues
and prompts, and the subject guided his own problem-
solving strategy with overt to covert verbalizations.

"The two control groups were sepcial—attentionvcontrol

and no-training con'.ol.

~
o

The analysis of covarianggﬁzsﬁﬂucted on the data
did not substantlate the hypothesis predicting treat-.

ment effects and empirical support for a generallzed

trairi. ¢ cffec! ves5 not realized.
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CHAPTER I
INTRODUCTION

Background to the Study

Prior to the '60's, individual differences in the
éognitiv? processes of perception, ﬁemory.and problem-
sblving vere viewved as reflecting differences in basic
inteiligence. More recently, the contribution of other
facﬁors such.as mofivation, anxietyrand attitudes as they
contribute to individual differences in performance have
‘been studied. The study of cognitive sEyle falls into
‘this category, and is é major research approach to under-

standing performance differences which occur within dev-

-.elopmental levels.

In the garly 1960's, Kagan and his associates became
avare of the differences in methodsﬁwhi;h children_used
in exploring and\brocessing variqus stimﬁlus'eonfigurations
(Kagan, 1966a; Kagan, Moss and Slgel 1@63' Kagan, Rossman,

Day and Albert, 1964). The consXstencles in the mode of

5

. 2 e . :
intake, proce351ng.and.nrgan1 of material across a

yériety of stlm?luaA81tuatlons 15 falled cognitive style

[

(Rossman, 1962). Accordlng {0 Kagan (1965b), cognitive

B N
. \\
g

: A
style is manifest ;n,g.chlld s consistent _.endencies to



respond- slowly or rapidly when confronted wvith a problem
solving situation that has unéertainty. Unceftainty is* ™
assumed to exint {n si1tuations where several alternative
choices are'avaiiabfc and the corrept alternative is not
immediately apparent(Kagan el al.,1964). A fundamental
dimension underlying cognitive st,le is the impulsive-
reflective~dimension. The rtflective child is character-
ized by'his long délays before respo: ding to a problem and
by the usual correctnesé of his rgsponses. fhe impulsive
child has short response times whiﬁh often result in
incorreét choices (Kagan, 1965a, 1966). Presumably the
reflective child, during the lehgthier period before his
first response considers and evaluates possible response
a}ternatives vhile the impﬁlsive responder offers ansvers
quickly and without sufficient consideration oflthe probable

accuracy of his ansver. ' i :

A significant number of studiés have iﬁdicated that
impulsive children perform more poorly on a wide variety
of proélem situations than do reflective children (Kagan
and Kogan, 1570). The reflective child is less likély
- than *his impulsivé peer to commit errors on serial leéfn—
ing(Kagan, 1966), on word recognition (Kagan, 1965b), on
~arithmetic problems(Cat'.cart and Liedke, 1969), and on
inductive reasoning tasks%ﬂK%gan, Pearson and Welch,1966).

The reflective child-is less distractible (Kagan et al.,

o
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‘1964) and less likely to make errors in reproducing

Bender de:igns (Kagan, 1965a).

In viev of this and despite evidéncc_nggesting that
reflective and impulsive‘attitudes are relatively stable
response dispositions (Kagan aﬁd Kogah, 1970), a growing
body JF research (Egeland; 19745 Zelniker and Oppenhe.nmer,
1973; Meiéhenbauﬁ and Goudhan, {971;.L0wry and Ross, 1975:
Duckwvorth, Raglénd, Sommerfeld and Wyne, 1974), has been
focussed upon develoﬁing vays of modifying conceptual
kempb. The important and relevant educational implications
for children with developmental_handicaps who have not dev-
eloped reflective problem-selving strategis has both pract-
* ical and theoreticai signifigance. ff the impuisive dis-
po%ition is a hanaicap in » typical school situgtion as
indicated by the research, ther it is an additional det-
riment to n handicapped c!''ild who is 0F£en assumed not to
havé the ability to perform many tasks. Because there
appears to’be considerable correspondence between the
problem-solving styles, of mildly retgrd‘d and impulsive
children(Errickson, Wyne and Routh, 1973), ﬁhe fechniqueé
for'aitering the style of impulsive childrenvmay be useful
for retardea.children as well,‘and thus ‘becomes an import-
ant source of information about methods witﬁifheﬁmentally

handicapped.



Recent studies of modification of so called ”imaul—
Sivc"lchildren have demonstrated thaé children can be
taught more effective search and scanning strategies.
That is, when impulsive children are trained to respénd
less quickIy énd~learn'to systematically scan all the
allernatives, they make less errors (Guralnick, 1976;
Meichenbaum and Gooﬁmén, 1971; 'Egeland, 1974). Many
of the techniques wLich have been used in altering
impulsive<p}oblem—solving techniques have been applied
in modifying this style in children yith various handi-
caps (Duckworth, Ragléha; Sommerfeld and Wyne, 1974;

{*&owry and Ross, 1975; Wyne, Coop and Brookhouse, 1970;

Guralnick, 1976).

Successful techniqués vhich have produced a more re-
'flecfive strategy as indicated by a.decrease in errors
have takén several forms. Errickson, Wyne and Routh |
(1973) worked with mildly retarded children simply by
applying a "response co;t" procedure. Tokens which vere
associated with the purchase of rewards were removed
.contingént upon incorrect responding; In contrast, most .
dther successful techniqueg ha:e focussed on instruction
emphasizing certain aspects of the problem—solving‘process
Which subsequently produced a more reflective strateqgy.
Some researghers have emphasized Yore efficient techniqﬁés

of attention deployment (Zelniker, Jeffry, Ault and

Parsons, 1972), while others have included instruction in



visual discrimination (Dgckworth, Ragland, Sommerfeld
and Wyne, 1974). Expoéure to filmed modelling (Ridberg,
Parke and Hethetington, 1971) as well as madeAling
(Debug, 1970; Denney, 1972; Yando and Kagan, 1968) have
been used. In general modelling as well as specific tf@in—
ing to inhibit rapid résponses (Kagan, ﬁearson and Welch,
l966b)AQa; produced increased response latenéies in the

A\

impulsive children but with no corresponding decrease

in errors.

The moSf consistent results in terms of response
time and errors-have been obtained by expOQUre'ﬁo cer-
tain training materials while teaching a'étrategy employed
by reflecfives, using the selFfinstructional method.
Meichenbaum and Goodman (1971) developed this paradigm
utilizing the idea that impulsive individualg benefit
fgom self—sbeech. Guralnick (1976) then applied this
séme technique in teaching retarded individuals a more
reflective stfategy. Although hegdemonstrated that self-
instruction facilitated performance on the posttest, it~

did not generalize to the Matching Familiar Figures

Test.



Definition of the Problenm

A réview of the literature_ revealed that althodgh the
lrélative efficacy of various techniques s demonsf}atcd vith
various populations,-£heré vas a need to explore the gener-
ality and » rsistence of these training effects. The con-
sistently - nificant results of the éelf—instructidnal me thod
and the practical need to have children usc the newly‘learned
reflective strategy in different proglem situations‘initiated
this study. .This study rgppesents an attempt to obtain a
gencralized training strategy using the self-instructional
method. The sample was a group of retarded children, and geners=s
alized training strategy was measuedu by performance on a
match—to—éample task. Previous atfempts in training have
concentrated on measuring training effects with materials
'which’were_highly similar. The posttest(MﬁFT) used in this
study was composed of standards and alternatives wvhich wvere

different from those used in training and were thus defined

as representing a transfer effect.

i

T



CHAPTER I1
REVIEW OF THE LITERATURE

Part I: THE CONCEPT OF RESPONSE STYLE
Definition:

The reflective-impulsive dimension of Conceptuél
.tempo describes the tendency to reflect on the validity
of problem-solving under a very special condition, namely
wvhen several possiblc ;alternatives ére available and there
is un©ertainty over which is the most apbropriate. Tasks
uggd to measure refléction—impulsivity preseﬁt the subject
vith several highiy plausible alternatives only one of
which is correct. Thus experimental subjects who respond
quickly often make mistakes whereas those who pause to re-
flect on response zlternatives are more of1on 2o£rect. The
" most common dperational definition of r=flection-impulsivity

-

~includes response time and errors.

While the dual index may be a measure'of the tendency
to delay before responding, it seems appropriate to inquire
into its abiiity to meaéure vhether a sﬁbject is evaluating
o{ consider-.g the altefnatives. Séveral'studies elaborate
on this. Kagan, Pearson and Welch (1969a) reported that //
response time was directly related to the number of glangés



at the standard and the alternatives. The implication
from this is that reflective sub jects are more active in
studying vafiants., Siegelman{(1969) u#éd an apparatus in
her study which required that the subjecté press a button
to bring a figure into focus. In this way, the experimen-
ter knew exacfly vhat the subject wanted to see. The find-
ings showed that reflectives looked longer and more ‘often
than the impulsives. Drake(l970)_used the Mackworth eye
camera to fecord eye fixation and found that reflectives
a) looked at a larger portion of the stimulus figures,

b) had a l;rger number of looks at each figure and c) made
about twice és ﬁany comparisons between or among homol-

ogous parts of different figures.

Measuremént of the Reflective—lmpulsive,Dimension:

The instrument moét commonly used in the\measure-
ment of the r;flective impulsive—dimenéion is the Match-
ing Familiar Figures Test (MFFT, Kagan et al.,>l964).: The
three forms available are the Preschool, Elementary and
Adult. fhe test format includes simultaneous presentatiop
of a standard vith a figure (e.g. a boat, a treé,~a\tele—
phone) with four, six, or eight facsimilies differiﬁg$inu
one or more details. 0On each of the test items, the sub-
\ject is agked to select from the alternétivés,'fhe one that

exactly matches the standard. The response time to the -

first response is noted and the number correct recorded.



i

In the early stages of his work, Kagan used the two'ﬁeas—
ures of response time and accuracy as separate indexes; but
more recently, a dual index has been used to diffepentiate
between those subjects whoée fast responses are associated
w&th many Eerrors (impulsiQe) and those fast-accurate sub-
jects whose short response times are associated with few
errors (Messer, 1976).4 The other two groups which are
differentiated by the median. split prqéedure of the dual
index are the group with high response ‘time associated with
“high error(slow—inaccurate),;énd the group with high res-
ponse time associated with low error (reflectives).
G

Kagan (1966a) believed that latency had a bearing on
accuracy, hence the consistent negative corfelation‘betwgeh
fast children making errors and slower children making
fewer errors. The tvo grdups that did not fit into either
the reflective or impulsive c%tegory‘Were believed to be

either "bright'subjects-who can have relatively fast res--

.
RS

ponse times on eaéy tasks, but make few errors (Kagan, 1966,
p. 503)", or slow-inaccurate subjects who had such a high

level of anxiety th;t their performance suffered,

While a number of investigators (Drake, 1970; Nelson,
1969; Zelniker, Jeffrey, Ault and Parsons,‘l972;'Siegelman,
1969; McKinney, 1973; Weimer and Berionsky, 1975), in

addition to Kagan, have analyzed reflective and impulsive

|



differences, only £wo studies have examined the comparative

problem-solving or scanning‘stragggﬁgs.of all Fou; grodps |

(Ault, Crawford and- Jeffrey, 1972; Rollins and Genser, 1977).

The exclusion of £w0 groups from the\mainstream of research

has unfortunately left several cdntroversial areas undis-

cussed. . \

a) What are the diFFereﬁcqs in problem%solving strategy
between reflectives and fast—accuratés. It has been
assumed that it is easier aor better té‘teach impulsive
children to respond morc reflectively ‘tharn to teach them
"to be both‘fést and accurate for examble.

b) What is the éracticality of the reflective problem-
solving stfategy, and is it the most flexiBle strategy
"in a number of situations. For ‘example, if the task
had only two alternatives, or if there were very many
-solutions, would a reflective strateqy be superiqr to
the impulsive strategy (Rollins and Genser, 1977). ‘

c) What is the role of latency om performance on the MFFt,
and is the joint criteria in the definition of impulsiv-
ity and relectivity ngcéssary.r

d) What is the value of the median split prdcedure and its’

subsequent categorizationkof a sample\iﬂfo four groups.

.Although these are important areas of consideration,
it is not the purposé of the present study to show that

these general assumptions are unwarranted. Rather on the -



basis of thé literature availabie, there is considerable
evidence that "reflective" children are more systématic
and more likely to obtain a higher success rate on a Qar—
iety éf tasks than their impulsive counterﬁarts (MeKinney,
1973; Ault, 1973; Nelson, 1969; Neussle, 157?; Ault,
Créwford and Jeffrey, 1972; kagan, i965; Kagah, Welch and
"Pearson, 1966). Therefore the rationaie of this study was
to generate a stategy whose approach wogld result in the
likelihood of a more successful method for those who dis-

played a haphazard manner.
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Part II: SCANNING STRATEGIES OF REFLECTIVES/AND IMPULSIVES
/

/

~ //

Impulsive and Reflectve Attention Deploym?ét:

| If one of the goals df conceptual tempo research
is to plan more eFF;ctive task strategies vith the pur;
pose of decreasing error scores, then it is important to
examine some of the variables which comprise the R-1
dimension. Siﬁce the research available focusses on
impulsive and reflective diFFerenceé, one useful way qF
approaching this question is to infer information proces-

sing strategies from visual scanning patterns of both

reflective and impulsive subjects.

One of' the first studies analyzing strategy differ-
ences of indiv&duals wvas the study of head movements by
Kagan (1965a). He found that
a) all children exhibited an almost constant glance of

3 seconds afjfhe standard and that |
b) there was a high correlation betwéen response time and
the number of eye/head fixations to the étandard.
' [ ]

Subsequent attempts to study strategy differences
have been more molecular. Siegélman(l969) compared
differences in observing behavior of reflective and
impﬁléive subjects. Reflective subjects had higher scores

in absolute measures of frequency and duration of looking

behavior. When the relative deployment of attention

12



wvas calculated however; the reflectives were found to
devote proportionately less time and less frequent looks
to the standard, to the most observed alternative and
E g
to the alternatiye finally chosen. The impulsive Ss
ignored. 2% timés as many alternétives as reflectiQes.
In short, the impulsives displayed a more biased and
peaked distribution mf'ﬂttenfion.
I

Drake(1970) recorded two bodies of data. The first
vas a record of the initial 6 seconds of exposure to the
stimulus item, and the second a record of the total per-
formance to the first choice. Drake found that duging
the first 6 seconds, the reflectives spent: a larger pro-
portion of their time regarding the standard, and they
effectively scanned the whole visual array. She suggest-

ed that the impulsive children do not feel a great need

to scan all the variants before choosing one.

Although there seems to be séme contradiction
betweeg thg Drake(1970) and Siegelman(1969) studies as
to the actual amount of attention deployment, it can be
explained as Weimer and Berzonsky(1975) have offered. -
They note that altﬁough the attentional deployment is
adequate in terms of amount of time for the impulsive
responder, it is inefficient because the deployment

focusses pnbless relevant aspects of the task. The

-

13



researchers used Hagen's (1972) incidental learning task
model'to demonstrate how sixth grade reflcctives\Focussed
more upon central aspects, while impulsives learned more
of the peripheral aspects of the task. Results vere
interpreted in terms of Hagen's two stage model of select- .
ive attention. Tﬁe first stage was O:E\EF\H$chimination,
T~
wvhere the subJect 1dent1f1ed both the relevant and 1n01d—
ental cues. The second stage involved focuses on the )
relevant features and ignoring of the incidental featurés.
Whe researchers hypoth851zed that 1mpu131ve children have
~— :

trouble 10\32398 one, “and trylng to rempmber all the cues,

\N

would have dlfflculty\4n eff1c1ent and accurate problem-

solv1ng. : : \\5\\\\\\\\\‘
\
T—

This is also suggested by 0dom, Mclntyre anle;ETé\\\

.

(1971), who found that the performance of reflectives
Lo -

is clearly influenced by the type of information being

processed. That is, performance differences might gé due

-to impulsive children deploying adeduate processes on less

~relevant or more irrelevant information of a task.



Part I11: MODIFICATION OF IMPULSIVE STRATEGY

Based on the fFindings of studies such as Siegelman
(1969) and Drake(l970) attempts to modify the strategies
lof impulsive subjects have been developed. Egeland(l97h)
trained impulsive second graders by two methods-- a-delay
method and a search strategy. - The training received by the
search strategy group produced an effect on - the error and

latency scores. The strategy employed during training

designed to break each stimulus into parts and idepn-

tify distinctive ures. Subjects had to 1den "ify parts

on the wrong alternatives on ths O] tch\io—sample tasks
. \‘ —

and” had to complete other problem tasks asg vell. The

reflective strateqgy, so that it became nearly automatic.
The emphasis in the Egeland(1974) study was on the dev-

\\\ .
N\\\\ervpmenf/of training materlals and exercises which would

induce the Chlld to attend to relevant features of the

' B »
stimulus complex. !

an 1nstrumental fashlon i.e., that speech regulated and



l6

“guided their behavior. - It thus appeared that impulsive
children might benefit from learning to talk to themselves
in a  mi..r fashion. It was reasoned thaf some indiv-
iduals ve capable of language but do not generate or
uéilize language in pe:forming non-language tasks. Further
it appeared possible tha! external social stimuli could
control speech so exblus;vely that some ;ndividuals resbond
only to external demagd. This concept of generating or
‘encouragimg toward self;speech became the F?undation of the
seif~in§ppuptional method and the self—ins%ructionalu

~ )
sequence which is summarized ds follovs.
. . A

a) An adult trainer models problem-solving using overt 'l”\
verbalizations.

b) The child verbalizes overtly while probleﬁ—sblving.

c) The ch 1d verbalizes covertly while problem-solving.

By using this "fading" procedure, it wvas hoped that
children could learn to provide themsélves vith verbal
commands with functional significance and héﬁce gain more
effective problem-solving strategies. The five children in
Meichenbaum's (1971) traihing group were selected from an
opportunity remedial class and received foup % hour train-
ing sessions over a tvo veek period. A variety of tasks
from simple se%sorimotﬁr tasks to more complex proélems
vere employed to train the child to control his perform-

/

g
é
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ance through the self-instructional method. The diffi-

culty level of the tasks was increased over Ehé train-

O
-
P
N

ing sessions, i.eg, ré@roducing designs, following se-
gquential instruct&qu_fﬁaken‘From the Stanford-Binet),
complefing pictorial series (taken from the PMA), and
solving conceptual tasks (taken from the Ravené Matrices
Test). Participants in the self—insFruction group shoved
significant performance improvement on the WISC, the

Porteus Maze Test and on Kagan's Matching Familiar Figures

Test.

-/

The second part of the Meichenbaum and Goodman(1971)
étudy examined the efficacy of the components of the
self—instructional'procedure. The subjects in this study

vere 15 impulsive kindergarten and first grade children

-~

vho were'réndomly assigned to one of the three groups:
Modelling, Modelling + Self-Instruction and Control The
results.indicéted.that rehearfgal 1in sel?ﬁinstruction by
the trainee was é necessary and indispensable part of the
tréining procedures. In short, the modelling plus self-
}nstruction altered the decision time and reduced errors.
The modelling alone resulted in a slower response time,
but no concomitant reduction in errﬁrs. A graphic rep-

v

resentation of the results of this study is depicted in

'\Table 1o e 4 T

.

u



. TABLE T .
MODELLING and MODELLING + SELT INSTRUCTION

w ] KEY
z 4 Model Alone
: 100 ® Model + S
e Control .
Z
O ™ L
)
6 80 .
w
[a] 70
—t N
< 604 '
—
o .
- 30
Z -
< 404
w
b3
T T T
Form | Form W Form il
% ‘
o . 2
o 154
o {
oc .
W 1 -~
—
< .
O
—
Z
<«
w 34
T - Y T
MFF Form | MFF Forem 1) MFEF Farm 1l
Initiol  Test Test  After Posttest
Instruchions After
To Go Slower Treatment

Fie. 20 MFF periormances of impulsive S5 who were in 2 modelinz-alone croup.

- a:modeling plus seli-instructional trainine zroup, and an additional control rroup

Meichenbaum and Goodman(1971, p.125).
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In relation to this present investigation, the
next step was to try and reiate the self-instructional
paradigm to'a‘retarded population. The Guralnick(1976)
study did this by compari .Hé effectiveness of three
‘rograms--~ feedback method, wodelling method and self-
instructional method, all with retardedschildren. The
three mefhods are summarized below.
a) Self-Instructional Method: The subjects in this group
observed the trainer engage in verbalization of the
instruction, wifh instructions renarding familiarization
of the standard, and diffcrentiation of the critical
dimensions of the variants. The incorrect altern-
atives were eliminated,and when the correct alternative
vas chosen, self-reinforcement occurred inAthe form
of ve}bal praise. The same verbalizations of the trainer
vere repeated overtly by the child and gradually faded
out to a covert verbalization.
b) Modelling Method: The modelling group observed
exactly the same verbalizations as the trainer verbal-
ized in the Self-Instruction group, but did not go through
the self-instructional sequence or the "rehearsal™
of the inStructions himself . |
c)Feedback Method: Thé same materials &ere used as in

tﬁe above groupé, and the children Were simply asked
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to solye the match-to-sample task problems and given

feedback as to the correctness of their response.

The Self-instruétional methad used by Guralnick(1976)
vas essentiallyjthe same as that used by Meichenbaum and
Goodman(l97l). The task used in the training, the pretest
and the posttest was a‘specially designed 6 alternative
match-to-sample tésk camposed of nonzznse s<qurésu And

consistent with Meichenbaum and Goodman(1971), the group
1\ .

wvho received rehearsal in self-instruction attained super-

ior performance on the posttest.

’

The components of the self-instructional technigue

« .

as described by Guralnick (1976, 1973), was perceived by
him to have a cloée correspondence to observational iearn—
ing as developed by Bandura(l969). More specifically;
Bandura's first stage was an attentional one, in which the

child had to select relevant-cues.

"Sifice repeated contiguous stimulation algned
does not always result in response acquisition,
it is evident that additiomal conditions are
required for the occurence of observational
learninq, Simply exposing persons to distinet-
ive sequefices of modeled stimuli does not guar-
antee that they will attend closely to the cues
to whych their attention has been directed. An ;
observer will fail to acquire the matching behav1or o
at the sensory registration level, if he does not
attend to, recognize or differentiate the distinct~
ive features of the modeél's responses. To produce
learning therefore, stimulus contiguity must be
accompanied by discriminative observation."
Bandura, 1969(p.136)



That stage was facilitated in the Guralnick (1976) study
. .u;'\‘

by the model pointing out "the dlstlnctlve Features of the

stimuli.

In Bandura's second stage; the retention phase, the
child wvas required to utilize a representational system,
usually verbal to code and recode events. Among the
many variables which have influenced the retention process,
the factors of "rehearsal operations" and ”symaolic”
coding operations have been most efficacious in facili-
tation .of retention (Bandura, 1969). Observational
learning can be enhanced through practice or ovgft re-
hearsal of modelled sequences (Margolius and Sheffield,
1961; Meichenbaum and Goodman, 1971). Many studies -
'(Bower, 1969; Mandler, 1968; Paivio, 1969, Tulving, 1968),
have lndicated that bbservers of models are inclined to
code, classify and reorganize elements info familiar and
more easily remembered schemes. This coding may take
various forms-- imégery, ébbreviated verbal systems or
larger integrated systems (Bandura, 1969). In Guralnick's
study, the second stage was directly taught as verbal
instructions were given by the model and subsequently
rehearsed by the subject. 1In other vords, the varlables
of "rehearsal and "symbolic verbal coding'" were combined "

to form the ‘technique called "self-instruction".

N



Bandura's third stage, the motor-reproduction stage
vas represented in Guralnick's study by the child's self-
generated vérbal instruction in which>tﬁe verbalization
guided the child's b;havior. The procedure of directly
instructing the child to verbalize the problem—sol¥ing
procedure overtly and then covertly assisted in degél—
oping their own verbal control over behavior. Bandura's
last stage of motivational processes was activated in the

Guralnick study by external social reinforcement and

subsequent self-reinforcement.

In summary, Guralnick's(1976) self-instructional

/
<

modei used in the match-to-sample tasks vas believed to
correspond closély to Bandura's observational learning
model. The prbblem solving strategy faught by the self-
instructional method facilitated perforﬁanceﬂon a form
generalization test, but did not in any ipstance reach
significant levels in the posttest 'performance of the
MFFT. The study howvever, demonstrated the possibility
of ,teaching retarded children an effective problem-solv-

ing strategy.

The aim of the present research was to develop a
self-instructional program for retarded children similar
to that of Guralnick's (1976) study but which would .at-

tempt to obtain a generalized training effect. The main



difference from the Guralnick (1976) study was in the m;t—
erials used for training. Théymaterials whiéh vere dev-
elopea, vere believed to be potentially relevant, based

on the data from Guralnick(1976), Egeland (1974) amd

Odom, MclIntyre and Neale (1971). The absencé‘of gener-

alized training effect in the Guralnick (1976) study led

‘him to suggest that '"direct instruction in a numbBer of

ﬁualitatively different problems is needed before a com-
pletely generalized strategy develops." (Guralnick, 1976,
p.23 ). Accofdingly, research with a materials emphasis

vas reviewed to provide the empirical bases for materials

development.

Briefly, tﬁe;Egeland (1974) study showed that a
group of impulsive second grade children who were trained

on search strategies on visual discrimination tasks showed

significant improvement on MFFT accqrécy and response time.

The materials used included 1) two classes of stimulﬁs
configurations——geometr{p designs and nonsense words and
Z)Qfour different problem-solving tasks-- match-to-
sample, match—to—sample recall tasks, memory for designs,

and describing geometric designs.

Odom, MclIntyre and Neale(1971) assessed performance
of reflective and impulsive subjects in a visual match-

to-sample task and compared their performance in three

LD



transfer conditions-- profotype, distinctive features
and control,‘and demonstrated that the distinctive Fe?tures
training was superior to the other two groups. ‘So al-
though both standards and the alternatives were different
from those used in Lraining, teaéhing the dimensions of
difference facilitated transfer learning. The rationale
for materials in the studies reviewed could be summarized
into the following guidelines for developmené of materials.
a) Provision of qualitatively different problems
b) Provision of a variety of stimulus configurations
c) Provision of materiqls‘which enable teaching o6f dis-
.tinguishinéwfeatuyes. If possible, the distinguish-
ing features should represent the dimension of differ-
ence in the critérion task.

On the basis of these principles, the materials for train-

vere developed which are described in a subsequent section.

In view of the foregoing literature, it was reasoned.
fhat if children wvere taught to use a problem-solving
strategy with a variety of stimulus deﬁictions, the subject
vould then use this same stratégy in similar problem-
sblving situations with different stimuli . Accordingly,

" the hypothesis was qr§Wn up to test the possibility of
learning such a gener;iized strategy. The MFFT served as
a posttest with completely different stimulus depictions

from those used in-training. The hypothesis then, revolved



around the posttest performance on the MEFT latency

¢

n
/

. . /
accuracy scores defined as two separate measures of

generalized tréining effect.

and

25
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HYPOTHESIS OF THE STUDY

The following hypothesis was investigated in this

study.

Hl: A significant difference in MFFT lat-
ency and -accuracy will oe obtained by
a training group as compared to two

control groups.

Since interest in the EEEE}eEEPngﬁggmaﬁce of‘subjects
vas not 1in the'jointhriteria of latency and accudracy,
and wvhether subjects were‘categorized asyreflectives
ahd impulsives, the hypothesis was étated in terms of
latency and gccufacy as tuwo separéte measures of per-

formance.

A: A significant increase in latency score
vill be obtained by a training group as

compared to cnntrol Groups Fl and_CZ.

B: A significant improvement in accuracy
(number correct; in MFFT will be obtained
by a training group és‘bompared to con-

tr91 groups Cl and CZ.



CHAPTER 111
EXPERIMENTAL PROCEDURE, DESIGN AND MATERIALS

In the previous section, the literature-relating to
conceptual tempo and the modificgtion of impulsivity was
revieved. This section focusses on research design, pro-
cedures and materials. The primary objective of this
research was directed at studying a viable techniques by
vhich certain ﬁroblem—sblving strategies of impulsive
youngsters could be mpdified so that their level of éccur—
acy might improve in a subsequént problem-solving task.
For this purpose certain instructional materials and
methods vere administered to a training group and the
training effect was compared with a speéial—attentioh
contfol and a no-training control. The training effect

Qas measured by MFFT latency score and MFFT accuracy

score.
THE SAMPLE ‘ |

-Eighty children ages 8-18 took part in the initial
selection procedure. ’Df these, 4 subéequently moved from
The Micheﬁer Center, which left 76 individuals, 32 females
and 44 males for the clagsification“stage. All were res-

idents of The Michener Center, a residential treatment

27



center foTt the developmentally handicapped, and all were
students at the school located at the center. Although

26 subjects were classified as impuisive, 14 girls and

12 boys, three were subsequently dropped because of hos-
pitalization; illness and transfer. The remaining 23 sub-
j“ 5 vere placed in the~three groups: Self-instruction

Training Group, &8 Subjécts; Control 1 Group, B subjects;
]

Control Group, 7 subjects. Their median age vas 14 years,

2
and their mean I.Q. (Stanford-Binet) was 43.

‘DESIGN AND PROCEDURES

The design used in this study was the Pretest-Post-
test Control Design as described by Campbell and Stanley

(1963). A summary of the procedures is found in Table II.

TABLE II

SUMMARY OF PROCEDURES

Pretest Classify Randomize Train_; Posﬁtest

Administer Select im- "Impulsive" Random Admin-

MFF T pulsive children trainer ister
children on placed ran- subject MFFT

the basis of  damly in 3 match

a double groups

median split

28
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Pretesting and Classification Procedures

Th? pretesting was carried out in one session, with
each child individually tested on the MFFT Preéchool Form.
The testing was carried out in a quiet room, usually at
The\Michener Center School. To obtain a sample of children
‘who weré both fast and inaccurate (i.e., impulsive),scores
on the MFFT were divided at tée medians Fo% both speed and
accuracy. Children whose MFFT scores fell below the
median latency and below the median for accuracy were

defined as impulsive. (See Table III)

TLE ITI
MEDIAN SCORES FOR M7 7 ACCURACY AND LATENCY- .
. ! .
N - MFFT Latency MFFT .Accuracy

76 %7.25 7.4 ;
. 2 . \‘

Training Procedures

After the subjects were classified, they were ran-

domly assigned to three conditions: Self-jinstructional
‘ \

Training, Control i and Control 2 \ .



Self-Instructional Training (SI)

The entire iﬁstructional program was .developed by
the researcher in collaboration with the Psychological
Services Department.ét The Michener Center (see Note 1).
Each subject was trained individually in a quiet room at
the school, in a training room in the Psychology Depaft—
ment or in a room at the resident's G:dup Home or Unit.
The 8 trainers wereiRehabilitation Counselors, Psychol-
ogical Assistants or Fducational Therapists with exper-
ience in mental retardation Eénging from 6 months to

5 years. The instructional sequence is summarized in.

TJable IV and indicates that there were two main compon-

ents to the training program.

TABLE IV

SELF-INSTRUCTIONAL FLOW CHART

Part 1: Pre-Self Instructional Trials ' .
Part 2: Self-Instructional Trials — l |
Match—td—samblé Training: Familiar Objects,

Geometric Designs, Letters and Numbers

Mafch—io—sample Recall Traininé: Familiar

Ob jects, Geometric Designs and Letters

and Numbers.

30



Pre-Self- :truckional Training
‘ -

-
—
—
e

Thisusection,_yh'ch preceded the main tfaining

-

module in each le'sson; was aimed at assisting children
vho would have difficulty in understanding the meaning
of modelled'utterances made by the trainer. Esé$gntially
it would facilitate Qord production, word comprehension,
and generally provide functional language training. The
rationale Fof £his section was based on work by Humphery
fl966) vho developed a training sequence for teaching
language function in autistic children. Briefly, his
sequence involved: 1) word-object association which wés
repeated until the mea;in§ aF the word was established,
2) reinforéeméht of child's utterancesbéndv

1
3) discrimination and generalization taught by including

pictures with qualifying attributes extended to a

variety of complex object representations and interre-

lationships.

This section of the training module in this study
served three main purppses:‘ :
é) Screening device: The researcher reasoned that the
Ss had to meet cerfain mipimal criteria before they
-could participate in the gelf—instructionél training,
i.e., they had to be gapable of producing <some verbal

utterances and capable of understanding some words.

31



b)

c)

If the resident was un. . hle to complete 5 out‘of the 10
exereises, the vesidend ‘uQJd not continue training.

0
Non-Social Verbalization Practice: ‘This section

provided-pfhctice in associating the verbal name for

various features in a generally non-social and function-

al context. For example, directions such as "point to",
"show me", or "put your finger-on the big chair would be

given vhile allowing the child to verbalize, "big chair".

Familiarization with SQDject's level of langdage
function: This module would also familiarize the
trainer-with the e*pressive language of the sdbject\
in additionkto indicating the language which would
generate performance of a partichar task. For ex-
ample, Constantine and Sidman(1975) described the several
~*tempts made at giving instructions tokretarded indiv-
s before the required task (in this case naming

<1l as métching to sample) occurred. With their
subject B.L., the instruction" find the other one..."
elicited a selfiinstruction "other one“; and a correct
task perfofmaqce. Subject B.L. was able to name all
the objects: previously, but only regppnded to the

match—to—séﬁple task with a particular instruction.

In summary, it must be emphasized that this section
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is critical to the success of the self-instructional mod-
ule. The self-instructional. model reduires more than

verbal imitation of the trainer's verbalizations. The
trainer must use this opportunity with the resident to
determine which wbrds the child knows, and what words will
control successful performance. In the self-instructional
sequence which follows, the subjects.can then be cued or
prompted to "spontaneously" produce verbal self-instructions

vhich then facilitate the performance-in question.
Pre-Self-Instructional Materials

There are 10 different cards for each leéson. Con-
sistent with the purpose of this sectionl and discussed in
a previous section, these cards represent verbal production
exercises and verbal comprehension tasks for letters, num-
bers; geometric designs and their distinguishing features.
The cgtegr "es represented by the pictures and their various
stimulus components aré the same type as those in the match-
to-sample tasks compgsing the self-instructional module.
The 10 pictures, their category and the exercise '‘associated
vith the picture is listed below. The abbreviations .are
F.F. (Familiar Figures), G.D. (Geometric Design) and

L & N (Letters and Numbers).



"small" F.F.G.D.,

"small"

No . Feature Represented and/or Exercise
Category
| /
1. Object: F.F., G.D. L »elling
2. Long and Short F.F.,G.D Poinp to "long" pbject
L&N Say "lung" A
3. Same and Different " Respond vith "yes" or
‘ "no" to the question
. "Are these same?"
v4L - Small and Large " Point to
~ or L&N.
Say " large",
5. Top and Bottom " Saine as above
6. Left and Right " Same aé above
7. Inside and Outside " Same as above
8. Pointed and Round " < : as above
9. Upside down’ " 'nge as above
10.  Numbers Counting

h Examples of Ere—SelF;Instrdctional Materials may be

found in Appendix C.



Self-Instructional Training

The self-instructional model used here is ab-
stracted from the data of Guralnick(1976) and Meichen-
baum and Goodman(1971). The general strategy is to have
the trainer model thé problem-solving process in terms
of his verbalizaitions, and corresponding mytor behavior.
The residents are then promptdd to carry out and verb-
alize the steps overtly and then.covertly in each lesson.
Instructions to go slowly,‘to look carefully and to self-
reinforce are included in the self—instrdctional se-
qunce. The training materials include match-to-sample
task# using line drawings of geometric designs, familiar

objects and letters and numbers.

The instructions given by the trainer which the
resident wvill try to followv include the rﬁles abstract~
ed from the visual scanning datg reported by Siegelman
(1969) and Drake(1970) and would be represented by the
following principles:

a) Taking time to look at all the standards and altern-
atives.

b) Scanning the whole array tof .variants

c) Notiéing.particular,parts vhich afe different.

d) Eliminating incorrect alternatives.



The entire instructional procedure including the gen-
eral guidelines the trainer used to determinc his verb-
alizations can be found in Appendix A, and included the
followihg kinds of instructions:

"Wait"
"Look carefully"
"No" or "Yes"

"Good", "That's right"

The specific instructions and the verbalizations varied
depending on the trainer and trainee, and the former's abil-
ity to generéte verbal respohses and subsequent correct or
required task performance. After watchiné the traiher
practice reflective problem-solving strategy, the resident
practiced the strategy, first talking aloud, then whisper-
~ing to himself and Finally covertly with lip movements only.
All subjects received 9 individualized lessons of 30 minutes

each over a period of 3-4 weeks. The lessons are summar-

ized in Table V.

TABLE V
SUMMARY OF THE SELF-INSTRUCTIONAL TRAINING PROGRAM )
' 123645678329
Pre-self instruction XX X X XX X XX
Match-to-sample "}Fi- XX X X X X X X X

Delayed Match-to-sample X X X X X X X X X




Self—InstrUctional Materials

The nature of the training materials developed for

this section was based on and derived from the work of

Guralnick(1976), Egeland (1974) and Odom, McIntyre and

Neale(1971). Several steps were followed in determining

the criteria for the training materials.

a)

b)

c)

Since material used in this presént séudy needed to be
suitable for retarded children and amenable to self-
instructional teaching, the Guralnick (1976) study

vas ideal in'providing a basic model.

Guralnick(1976) was unable to obtain a geﬂéralized
training effect and suggested the use of varieq problem
materials. Here the work of Egelénd(l974) provided
daEa on tasks and exercises including different prob-
le; situations and different stimulus configurations.
The purpose of the present study-waé'to obtain é trans-
fer or geheralization effect of training, so the trans;
fer study of Odom, Mclntyre and Neale'(l97l) was con-
sulted and ideas abstracted on how the tfpe of material
or training realized transfer ef;éct; From this study
it appeared that training draving attention to disting—
uishing featu}es'would best .enhance transfér possibil-
ities.

" H



On the basis of this ihformation,‘the following criteria
vere considered and materials developed accordingly. .
1) Provision of qualitatively different problems;
a) Match-to-sample as well as delaygd\matcg—to—sample.
b) Varied categories of picturs:‘leffersband numbers,
faﬁiliar objects and geometric designs.
c) Varied dimensions of difference: The distinctive
féatures of the three categories wvere those listed
in the pre-self-instruction:
1) Long and short
2) Same and differenqi
3) Small and large
4) Top and bottom
5) Left and right
6) Inside and outside
7) Pointed and round

8) Upside down and rotation

2) Magnitude of difference varied in two ways:

a) Global differences to feature difference (i.e., The
standard and alternatives were all different objects,
letters and numbers or goemetric designs, as opposed
to being th same object, letter or number or .geometric

design with a feature(s) differing.

b) Feature difference varied in degree of exéggeration in

size of gap; degree of curvatﬁre etc., from Qery

4
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obviaous to just noticeable.

The training materiéls vere develéped to provide the
oppdrtunity via self-instruction to drav attention to
distinguishing features and to dimensions ﬁf difference
vhile prompting and leading the resident to spontaneously
self-instruct. Examples of Self-instructional ﬁaterials

may be found in Appendix D.
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TEST MATERIALS AND PROCLDURES

Matching Familiar Figures Test (MFFT)

The MFFT, developed by Kagan and his associates
(Kagan ét al.,1964), is the most videly used match-to-
sample test in cognifive tempb research. Its use in this
research allows far comparison with the mainstream of
research in the area. In addition, by definition, the
i&pulsive individual is one vho responds qﬁickly and in-
accurately in situations présenting a high degree of
response uncertéinty. Kagan(1965) indicates that the
ﬁFFT is the test Providing the highest degree of response

uncertainty.
|

| TQis instrument is composed of 11 test cards and

tvo practice .items, each of which consists of line dravw-

ings of familiar objeckéf Subjects are shoun a picture of

the familiar object(the sfandard) and four alternatives,

only one of which is identical to the standard. The task
[N

“is to chodse the variant @h&ch is identical to the stand-

!

ard.

Scoring is based upon:the time taken to make an

-initial response to each stimulus card and the total num-

>
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ber of correct items. On the two practice items, the

examiner would help the child to find the correct answer.

In other‘words, wvhen a child committed an error, the
examiner said, "No, that is not the right one. Find the
one that looks just like this one," and pointed to the
standard, and continued coding until the child made a
maximum of four responses or got the item correct. If
the child was still incorrect after four feéponses, the

examiner would show the subject the right answver.

41
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TRAINING PROCEDURES AND MATERIALS IN CONTROLl
' \

I

The purpose of this group was to control for special
attention effects. It was felt that because of the increased
individualized attention received by‘the subjects from the
trainer and perhaps from other adults awvare of the train-
. ing projegt, "history" (Campbeli and Stanley, 1963) would
not be adequately controlled by a pretest—posttesttEDntrol
group. Thus the design of this study included Controll,
vith the requirements
a) that thig group not receive specific visual discrimina-

tion training which would contaminate training effect
measurement and |
b) that the individuals in the group receive comparable

attention to those in the training or experimental

group.

Considering the "research policy" O%IThe Michener
‘Center, it was felt that individuals in the Controll
group shouid be involved ia skills vhich would be useful
to the participants, and not simply Fﬁlffll an experi-
mental condition. In viewv of this, nine structuredklessons,
each about 30 minutes in length vere developed which re-
volved around question-answering skills (see Note 2). A

brief ;Ummary of a lesson is prbvided here, but more

detailed instructions for Controll may be fand in Appen-
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dix E.

a)

b)

c)

Warm-Up Phase: This phase 1is simﬁly a conversation
period so that the resident may become comfortable and

!
at ease with the trainer. Pictures are provided so that
the conversation may revolve around a topic.
Target Skill: FEach lesson contains 10 of more questions
in which‘the resident practices answering the question
in a clear and audible voice. The rationale for the
skills taught in this section were based on such stud-
ies as the one Qy\Floor:and Rosen(1975) vhich discusses
the difficu..ies that retarded individuals have in

answering simple questions.

Assertion Task: The resident learns to express him-

'

self in a situational task.



A

'PROCEDURE FOR CONTROL,
This group received no training, and only partipi—

pated in the prestest and posttest procedures. This

group controlled for the proqedural irrewwlarity in the

use of the same version (vs. ;qUivalent forms) oflthe

MFFT for the pretest and posttest.
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CHAPTER IV
RESULTS AND DISCUSSION

Analysis of MF?T Accuracy and Latency

The dependent variablef, latency scores and accufacy
scores on the MFFT were compared between the tréining
group and the controlfgnodps using analysis of covarianc:

!

vith the pre st scores as covariates, The use of co-

. g ‘ 4
,Variance analysis rather than change scores wgs based on

a suggestion by Cronbach and Furby (1970), wHiCh pointed
out the fallacy of using change scores especially when the
covariate(pretest) is highly correlaf;dﬁwith xhe criterion

varlable vithin groeups, which is the case in the present,

study

Analysis of MFFT Accuracy ,i : ‘ Nj'

The analysis?of covariance of a%cdracy.scoresvis
éummarized in Table VI. The prediction that the sub jects
in the experimental condition wouid perform significantly
better than thdse in the control groups wvas not Substantia—
ted. Although Qheré vas some imprbvement,v;t vas ndt at
a signifiéant level. These results would appear ‘to de
1nconsxstent with the findings of Guraln1ck(l976) vhich ;,>$

demonstrated that the Felf -instruction method was an effect-

e U ]
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ive means of modifying the problem-solving strategies of
handicapped children. In relation to this, iﬁwshOUld be
noted that Guralnick(l976) had two dcpcndent measures:

a) a posttest very similar to training matcrlals and

b) the MFFT accuracy score.

The strategies that the treatment group learned, general-
ized to posttcst (a) but not to che MFFT accuracy score.
Con51der1ng this, the results of the present study may be

viewved as having results similar to the Guralnlck findings

and demonstrating task specificity of training effects.
TABLE VI

SUMMARY OF ANALYSIS OF COVARIANCE ON MFFET ACCURACY SCORE

A
SOURCE 5.5. d.f. M.S. .F p
BE TWEEN GROUPS 7.68 2 3.85 1.05 .37°
WITHIN ?9.73 19 3.67 -
TOTAL " 77.41 21 7.51

Anglysis of MFFT Latency

The analysis of covariance of latency scores is sum-
marizec in Table VII. Again, there was no significant
difference in respgnse latencies of the children ;n the

threefgroups} In past studies it has been shown that it
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is relatively easy to lengthen response latencies by a
forcéd delay method. In the training program,”a'Forced \
délay component was 1mposed as part of the strategy using \
the self-instructional scquence. According to the anecdotaﬁ
records kept by the ‘trainers, there was virtually no difFi—‘

» ' \
culty in teaching the forced delay procedure. The LowTy

and Ross (1975) study offers a possible explanation. They
demonstrated that all four severely retarded‘children im-
proved in a color discrimination task during delay trials,
but fell back to chance levels when the opportunity for a
nofdelay trial arose. In the present study, the residents
wvere in a "delay to po—delay" situation insofar as the post-
test did not allow the examiner to give any instructions

\

such as "Wait" or "Go slowly."

TABLE VII

s

SUMMARY OF ANALYSIS OF COVARIANCE ON MFFT RESPONSE TIME

SQURCE 5.5. d.f. M.S. F p
BETWEEN GROUPS 88.48 2 44.24 .694 .51
WITHIN 1210.49 19 63.71 i

TOTAL . 1298.97 21 107.95




CHAPTER V

SUMMARY AND IMPLICATIONS

SUMMARY

Research which demonstrated that differences in
eye-scan movements of reflectives and impulsives do exist,
initidted interest in'scanning strategies and the pos- )
sibility of teaching effective problem-solving . strategies.
This present research was designedrfor the puppoée of
modifying the impulsive strategies of 23 retarded
youngsteré so that they could use their newly acquired .
skill in other related tasks.  The self-instructional
technique, which encouraged residents to verbalize what

they were doi~g, and the‘Qse of materials designed to

enhance such strategies were developed.

Following the selection of 23 "impulsive'" children
from the Michener Center School, using the median split
procedure on MFFT response tiﬁe and accuracy,.the
children vere randomly placed in tHe treatment group
(8) subjects), the Controll group (8 subjects) and in _
the Control, group (7 subjects). The children in the
training éroup received 9 iﬁdividualized lessons of
'épproximately 30 minutes eacﬁ. Tﬁe Special Attentien

Control received comparable individualized £raining,
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and the Control, received no training.

2
The hypothesis of the study was to determiné if
the treatment group would have improved performance on
a posttest Which*waé composed of standards and altern-
atives different from the training materials. The
criterion measure, the MFFT and the two measures of
performance, accuracy and response time were used as

separate measures to generate the hypotheses:

A: A significant difference in MFFT latency
score will be obtained by a training group
?I as compared to control groups Cl and
~ C_2"
B:- A significant difference in MFFT -accuracy
scores will be obtained by a training group

SI as compared to control groups C, and C,.

v

An analysis of 6ovariance vas conducted on the
data to test for significant differences in the per-
forﬁance of the MFFT. ' The hypothesis predicting
treatment effects for the SI group was not substan-

tiated and empirical support for a generalized train-

|
ing effect was not realized. J ‘
‘ 7



“ The results of the study were puzzling considering
the significant improvement in response time and errors
in similar studies employing mentally retarded adoles-
cents as subjects (Duckworth, Ragland, Sommerfeld and
Wyne, 1974; Guralnick, 1976; Lowry and Ross, 1975). The
major difficulty encountered“with the method may have
contributed to the non-significant results. The role of
"rehearsal" was\determined to be a critical combonent of
the self—instructional sequence (Meichenbaum and Goodman,
1971). However, in the preéent sthy, the trainers were
virtually unable to determine if the verbal "rehearsal"
by the subject was functional and self-quiding speech
as required, or merely verbal imitation of the trainer.

If reéiients wvere using speech in a social sense, or
responding to c«ternal stimuli ("You say it nowv'), then
"self4iﬁs£ruction" aé}defined by Meichenbaum and Goodman -
(1971) was not being carried out, and the results®would

reflect "imitation" training, and not self-instructional

training.

N Similarily, the strength of the self-instructional
sequence was in modelling plus rehéarsal of vefEal coding*
but the resultant comblex proceduré may have been created
"interference" processes influenéed by rate, tempdral dis-
tribution, and serial organization.of stimulus inputs

(Bandura, 1969).
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Such difficgltien as well as the realization that
periodic reproduction of modeled segmen?s was likely
to elicit and sustéin greater attentiveny,.; to modeling
stimuli (Maccoby, Mich;el and Levine, 1961) was
considered in the training procedure. The trainer was
instructed to avoid presenting massed exposure to
modeling stimuli in long, uninterrupted sequences by inter-
posing resident rehearsal into the total modeiing sequence .
On the other hand, there was concern in breaking up the
learning into such émall segments that the pattern of a
larger, more natural sequence was lost. In topal, the
abiiity to interpret and pféctice these principleswwon an .
individualized basis required Eonsiderable expertise, and

future experiments might consider the level of trainers'

skills available.
IMPLICATIUNS FOR FURTHER RESEARCH

The review’of the literature (Messer, 1976),indicat-
ed that pertaining to conceptualltémpo and thé definition
of "impulsivity" there is no normative data available.
Such normative data with various populationsjwith a
standard instrument such as the MFFT would greatly in-=
crease efficiency of research in modification techniques.

Because one researcher's impulsives could be another's

reflectives, it is difficult to determine the suitability
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or relevance of particular methods.

Related to the MFFT, Wright (see Note 4) recently
suggested a revised scoring system for the MFFT which
yidlds two independent scores for the subjects. The
first score places the subjects an an impulsiv?ty con-
tinuum and avoids classification into four categories.
This scére‘is defined as thé "z" score for errors minus
the "z" score for.latency divided by 2. This procedure[i
yieldé a range of scores from -3 to +3 (assuming a
normal distribution) with.high scores indicating impul-

N

Sivityvand lowv scores indicating reflectivity.

Thé second score Wright has devised isban "efficien-
py" score and is defined as the sum of the "z" score
for errors and the "z" score‘for latency. This score
yields a high score for subjects who make fev errors and

have short latencies and are "maximally efficient".

Wright(1974) argues that the two scores are independent

and that reflective and efficient subjects should do well

in most tasks. The scoring system as suggested by .
. ‘ g ,

Wright(1974) and the concept of "efficiency'" may be a
useful vay of viewihg impulsive-reflective response
styles, as compared to the "adaptive-maladaptive" moedel

developed by Kagan(1966). As recently noted by Rollins



and Genser(1977), the assumption that the reflective response

.style is more adaptive in most situations may not be true.
!
Finally, a comment on the self-instructional method
and its difficulty to program effectively should be dis-
cussed. The complex and somewhat "eclinical" nature of the
training is acknpwledged by its developers, Meichenbaum and
Cameron.
"Impulsive children vary markedly in how much train-
ing they need. Some may require many trials of model-
ing, and many trials of overt self-instructional re-
hearsal, wvhereas others may go covert quickly. The
speed with which the therapist fades the self-instruct-
ional rehearsal depends on the child's performance.
The importance of individually tailoring the self-
instructional treatment package was illustrated by a
study on the development of verbal control by '
Meichenbaum and Goodman(1969). They found that forcing
first grade children to talk to themselves aloud while
performing a task interfered with performance where
younger children benefitted from such overt self-
instructions." Meichenbaum and Cameron(1974, p.169).
The fading out procedure used in this study was
essentially one of fading external cues and prompts over
each lesson, and not over the period of the nine lessons.
An approach more consistent with the self-instructional
theory would bé consideration of each individual's perFof—
mance and a particular criterion level, rather than on pre-
arranged programmed basis. More observational studies on
the development of spontaneous language in retarded children
and the functional role it plays in non-language tasks would

facilitate efforts'to try to "program" self-rehearsal and

fading.

[¥3
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GENERAL INSTRUCTIONS

The entire visual discrimination tfaining consists
of thrée sequential phases: .

(1) Pretesting

(2) Training~

(3) Posttest

The training consists of nine sessions, each Sessian

by

approximately 30 minutes in length.

In Pretesting and Postﬁeét, respond with "thank~
you" Fdr the resident's response, whefher correct
o; incorrect; Under no circumstances should the
trainer give any consumable rewvards or verbal
praise tohthe resident dqr{gg tﬁe pre and Posf—

-

testing trials.

In the fraining phase howéver, the trainer may
give the following verbal praise whenever
aﬁprbpriate:

~(a) Good; Very good, Mike

(b) éight; Right on, Mike

(c) A good job Mike; very nice °

fd) Gor try Mike.



PRETESTING

Practice Phase: There are three warm up ‘trials.
(a) Display the s!imuluc card containing the standard
as well as the alc=rnati.e in front of the resident

so that it is approximately 12 inches in front of

-the resident.

(b) Say, "Look at this," (standard) and "touch the

picture on this page that looks Jjust like 1it."

() Record latency to first response.

(d) Whe6 a resident shows a correct reéponée say,
"Thank you."

(e) When a resident shouws sn iﬁcorrect response say,
"No, that™ts not the right one. Find the one
that looks just like this." (Point to the
standard).

(f) If resident makes error again, continue to re-

peat and continue to code, until a maximum of -

5 errors is made.



2. Pretesting Phase
(a) The stimulus cards are displayed exactly the same
vay in the warm-up phase and the yerbal instruction
"Mike téuch the picture that looks just like this"
is used for each trial. Please record the resident's
choice as well as the response time for each triél.
The response timé is defined as the time interval in
_conds betueen the termination of the trainer's

question and the resident's first respbnse, whetﬁer

correct or incorrect.

(b) When the resident chooses an incorrect answer,
do not indicate the correct answer. The trainer just

records the response time and the choice.

(c) No instructions shoul e given to go sldwly, to

look mote carefully, to check|again, or to do a

7
gpod job.
(d) No verbal praise should be given ering this
pretesting phase. O0Only respond with "Thank you"

for each response, whether‘cbrrect or inCorrect;

(e) Do not repeat the quesfion during the pretesting
trials. This means that the correcﬁ énswer must be

based on the resident's first response éfter the

termination of the trainer's question.

.



"TRAINING PHASE

At .the beginning of the training session, the
trainer e*plains that there are certdin "nice"
vays to sofve a problem.
The general strategies that the trainer should
follow throughout training sessions #1-#9 are
as follows. The trainer models the problem-
solving process in terms pF his overt VErbél-
ization and corresponding motor behaviors. With-
in each lesson the resident is prompted to carry out
and verbalize (first overtly, then coveftly} the
self-instructions.
2.
The tfainer must demonstrate the_proéess of elim-
inating incorrect answvers by describing each alfern—
ativg and checking with the standard. Below are
I'isted some examples of verbalizations which may
be used as instructions.
(a) Wait. \Inshouldn't hurry. Go slowly. (Forced
délay-—hold back resident's hand).
{(b) Look carefully at all the picfures\(Scanning,
pointing to all the pictures). |

(c) Look at this part, this part is

(different, pointed, shorter, round, etc.).
The trainer is promting by pointing to a

distinctive feature.



“lay

(e)

These are different, anhd use a throwing out
gesture wvith the hand. (The trainer may also
shake head and say "No" ).

This is the same.

- Good! I've got it! ( Reinforcgment or self-

reinforcement).



The trainer should note that whether he models
overt or covert self-instructions, he should alwvays use
appropriate motor behavior. Somehow,‘the resident must
observe t process that the incorrect alternatives are
sucessfully eliminated. Also, for each successful
responée, the trainer should praise the resident and
explain why he is right ( "Very good, Mike, you loeked
carefully”; "A good job Mike, you went slowly"; "Good,

the pictures are the same".

The specific steps involved in self-instruction
teaching are as follows:

(a) The trainer performs the task overtly(talking
aioud) as well as demonstrating appropriate motor
responses; then the resident imitates the same
task. | |

(b) The trainer\performs the task whilé whispering
to himself(lip movements) with appropriate motor
responses; fhen the resident imitat;s the same
task. ‘

(c) The trainer models the task covertly (without

lip movement) with appropriate motor behavior;

then the resident imitates thc same task.

The followihg may be an example of the trainer's

verbalizations which the resident might subsequently



might imitate. However, it should be mentioned that at
the early stages of training, the trainer may be able
to use only a few 'words of self-instruction. As the
training sessions progress, the amount ofiself-instrﬁction
is gradually increased.
"Okay, you wanf me to touch the picture that looks
just like this(point to the standard). I have to
go slow and be careful. I am going to look at all
ﬁhe pi;tures. Oh! this is a dog, and this is a
circle. This .is a ... (describe each alterrative).
Which is the same as this (the standagd)? *This is
out because ...(describe the dif;erence). This
looks like the one. But wait, I‘must make sure.
I vill check to make sure sure. Yes, this is
okay. Good! I got it! I did it!"

N\

‘ Description of the Standard and Alternatives

It was pointed out earlier that throughout the
training sessioﬁs the trainer needs to describe the
standand as well as the alternatives. How? Here are

a feu concepts that the trainer might use where 'f§ﬁ

appropriate:

1. Labeling “This is a circle( boat, tree)."
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Long and Short "This arrov is longer than that'.

Same _and Different " This one is the same as

AN

fhat, but that vne is different."

Small and Large "This is much bigger than this."

Top and Bottom " This is a little triangle at
tip of a big circle.ﬁ
Left and Right " This is a face looking this
.(gestufe) vay."
Uﬁtside and Inside "This triangle is inside
of this circle”.
Pointed and Round " This arrov is pointed.(sharp)
but that one is round".
Upside-down "This face is upside-down" It looks

funny that way."
Numbers: one, two, three and mhnz "This is a

house. It has one(two, three, many) windows".



TRAINING SESSION 1

Each of the 9 training sessions consists of two
sequential parts: Pre-self-instruction and self-
instruction trials. 1In all sessions, the trainer should

complete the pre-self-instruction part before hé ULU“LS‘

the self-instruction trials

The purpose of the pre-self-instruction trials is to
A /

R

familiarize the reéident vith some concepts necessary for
efficient visual discrimination. The 10 trials (10

pictures)ﬂét'the beginning of each lesson provide practice

in associating the verbal name for each concept.

The first pre-self-instruction .lesson will also serve
as a screening device. If the resident does not have

. conceptual abilities to satisfact-

sufficient verba: 'O

of the trialg, the trainer doeq not

B
oril%kqgmplctet/iy

AN

conéfhué'tiéfﬁfag. The pre-self-instruction procedure

"is as follows: -

(1) The trainer presents each of the 10-stimulus
cards and asks the question. Verbal feedback

such as "right" or "good" for the right

response.

(2) After the trainer asks the question, and the
L_ ,



resident responds, have the.residentrverbalize the
concept; For example, the trainer asks the question,
"Is this longer or shorter than this?" After the res-
ident makes the correct fésbonse, the resident is asked

to say "longer" or "shorter" to the appropriate stimulus.

Part 1. Pre—Self—Instfuction Trials( Card #1-10)
Card 1: Labelling: What is this? |
Card 2: Is this longer or shorter than this?
Card 3:lAre these the same or different?
Card 4: Which\is smaller(or larger)?
Card'5: Is this on the'top or at the bottdm of thig;
tard 6: Is thié on the left or fight of this?
Card 7: Is this outside or inéide‘of this?

Card B:jls this pointed or round?
Card 9: Is this upside—dbwn?
Card 10: How many "legs" (arms, windows, etc.) does

this have?

Part 2. Self-Instruction Trials (Card #14-19)
A. Match—to—SamplelTrain;ng |
he trainer presents theﬁstandard, and while
keeping it in full view of the resideht, asks the
resiaent to select the eorrect alte?native. The

amount of self-instruction teaching for each



StimUlus card should be simple and short at the
early‘part of the training, and as the training
sessions progress, it should be gradﬂ%lly increased
in fength. For example, in Session 1, the trainer
might use only a few vords oFréelF-instruction |
(e.g. Find the same picture. Look carefully). In
Session 2, the trainer might increase the length

of the self-instruction(e.g. Find the picture

the same as this. Look very carefully. Oh! this

is a gnake). The order of presentation is:
match;to sample training and recall tréining.
Card # 14 Match—tb—samplé training. using familiar

e ~ ~objects (The trainer models the task

,falking aloud, and using short instruct-
ional sentences, Has the resident im-
itate the same task).

Card #15 Matcﬁ-to—sample training using geomet-
ric designs (The trainegngQpls the
task while whiéberipg tomgiﬁsglf—flip
ﬁerments-— and us;ﬁg Shdrt instruct-
ional senteﬁzes, has the resident im-

_ itate the séme_tésk).

Card #16. Match-to—samblé using letters and

N numb§%$ (T - .rainer model§ the task

covertly, ©+hout 1ip movement; then _°

the re dent imitates the same task).



Recall Training
Using the same stimulus cards that wvere
used for the match-to-sample task, the trainer

presents the standard for 10 seconds, removes

it, and tiien asks the resident to selectlthe

correct alternative from memory. Affer the
resident makes his choice, he“is présentodeith‘
the standard and asked to deﬁermine'if his chdice
is correct.

Card #14 ' Recall training using familiar

-objects (The trainer models tt;e‘tavsk‘~

talking aloud and.using shogt
) “.‘\‘ \;' ; “"“)‘ :\V

» g » .
ional sentences, has the residert im-

itate the same‘tgsk)j* 'i an

Card #15 °Recall tfainiﬁg Jsihg geometricfﬁ
designs CTHeAtrainér mddg;é the' task -

vhile whispéring t0“himsé1f, and ugidgn

short instructional sentences, has “the

resident imitate the same task).

Card # 16 Recall training using leilters and .-

numbers (The trainer. ‘models the task
covertly, and has the resident imitate

the same ta%k). \ -

instruct-.

{¥)



TRAINING SESSION 2

Like Seésion;l, Session 2 begins‘with the pre-self- L
instruction trials (Cards #20-29). Howeveq the otder of
~presentation wvithin each of the match-to- sample and recall
training in the Self—lnstruotion trials should be the
reverse of that in the. pxev10us session.

Part 1. Pre-Self- Instructlon Trials ( Card #20-29) !

The sqme procedureAused in 583310n are uéed.

That is, the trainer presents each of the 10

stimulus cards, asks the_question) and then aives
ﬁgérbal feedback (”RightJ or "good') for each

of the resident's responses. When the‘réspgnséf

: . is incorrect, the trainer should point out the

correct answver with necessary explanations.,

Part 2. Self- Instructlon Trlals ( Cards #30-32)

. Match- to Sample,. Tralnlng ‘ T e

Card # 30. Letters and Numbers ( faik aloud)_;
Card # 31 Geométric‘Designé (liﬁ:movémentﬁﬁﬁ

Card # 32 Familiar Objects (covert) - //

ﬁecall Training ‘”!gn .:,.?%

Card #VBO. Letters and numbers (talk aloud

.J’“l

Card #°31. Geometric- d651gns (11p .movement )

Card # 32.-Famlllar obJects (COvert)
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L Card #45 Letters and;ﬁﬁﬁ

/ TRAINING SESSION 3

In Seésion 3 the order of presentation changes

agéin in/the following manner: geometric designs,
fémiliar/obgqcts and lelters and numbers.
Part l;! Pre—éelf;instruction Trials (Card # 33-42)
Part 2;5 Self—instructyon Trials (Card # 43—455
Match—tn*Samp;e Iﬁaining
H Card #43  Geometric designs (talk aloud)
Card‘#44 Familiar objects (lip movement)

Card #45 Letters .and numbers (covert)
. \y ) -
g o

Recall Training
Card #43 Geometric designs(talk aloud)

Card #44 Familiar objects (lip movémént)/

i

bers (covert)

Ll

oY ' ' Q
?%% .
“ Throughout the rest of the.training sessions; only

KVES

the order of card bresentation within match—to—samplé

L

and recall training in the Self-instruction trials;ﬁ‘gf

varies. The specific order of presentation for each
t . .

¢ .
session is listed in the next few pages.

]

<5
Ead



TRAINING SESSION 4

¢
»

n M
Part 1. Pre-self-instruction Trials (Card #45-54)
{

Part 2. Sel -instruétion Trials (Card # 54-56)

Match-to-sample Training .
Card # 54. Familiar objects (talk aloud)
Card # 55. Geometric desiSNS (lip mowement)

Card # 56 Letters and numbers (covert)

Recall Training
Card #54. Familiar objects (talk aloud)
Card #55. Geometric desiqgns(lip movement)

Card #56. Le.iors and numbers (covert)
Doy

N ’
.



After Lesson # 4, thewag?iner may use his judgement

in fading out"overt" and "whisperiﬁg” steps of the self~x

instruction method. 1In other words, the trainer should

I
i

only model the "talking aloud" and "whispering" steps

vhen the resident makes errors because of haphazard and

N
unsystematic responding.



Bl

TRAINING SESSION 5

Part 1. Pre-self-instruction Trials (Card # 57-66)

Part 2; Self-instruction Trials (Card # 67-69)

Match-to-sample Training o
gy

Card # 67. Letters and numbers(talk aloud)

Card # 68. Geometric designs (lip movement)(::
Card # 69. Familiar objects (covertO

'¢” “Recall Training:

Card # 67. Letters and numbers (talk aloud)
. o r .

Card # 68. Geometric designs (lip movement)

Card # 69. Familiar objects (covert)

J



TRAINING SESSION 6

Part 1. Pre—self—inst}uction Trials (Card 70-79)

Part 2. Self-instruction Trials (Card 80-82)

™

) ' 4

Match-to-sample Training
Card # 80. Geometric designs(talk aloud)
Card # 81. Familiar objects (lip movements)

Card # 82. Letters and numé@rs(covert)_ ,;af

Recall Training
Card #80. Geometric designs (talk aloud) ~
,Card #81. Familiar objects (lip movements)

Card #82; Letters and numbers (covert)

Re



TRAINING SESSION 7

Part 1. Pre-self-instruction Trials (Card 83-92)

‘Part 2. Self—instructign Trials (Card 93-95)

Match-to-sample Training
Card # 93. Familiar objects (talk aloud)
Card ‘# 94. Geometric designé(lip movement)

Card # 95. Letters and numbers(covert)

Recall;Training
Card # 93. F 1iliar objects(talk aloud)
Card # 94. Geometric designs (lip movements)

Card # 95 Letters and numbers (covert)



TRAINING 5tSSION 8

Part 1. Pre-self-instruction trials (Card # 96-105)

Part 2. Self-instruction trials (Card # 106-108)

" Match-to-sample Training
Card # 106. Letters and numbers(talk aloud)
Card # 107. Geometric designs(lip movements)

Card # 108. Familiar objects ( covert)
14

Recall Training

Card # 106. Letters and numbers (talk aloud)
Card # 107. Geometric designs (lip mov@%@nts)

Card # 108. Familiar objects (covert)



TRAINING SESSION 9

Pait 1. Pre-self-instruction Trials (Gard # 109-118)

Part 2. Self-instruction Trials (Card #119-121)

Matbh—to—sample Training
Card # 119. Geometric designs (talk aloud)
Card # 120. Familiar objects (lip movement)

Card # 121. Letters and numbers(covert)

Recall Training
Card # 119. Geometric desigﬁs (talk aloud)
Card # 120. Familiar objects (lip movement)

Card # 121. Letters and numbers (covert)
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Lesson # &4

.Warm-Up Phase

Training
Review: Repear‘3 questions from Seésion #3.
Target Skill: Learning to say "Yes", "No", and
A "I don"t know".
Soﬁetimes a question is véry difficult, but tfe ;
resident hesitates to say.he does not know the>
answer; Say,v"when the question is very hard, aqd
you do not know the ansver, say 'I don't know'. We
vill practice some examples." Discourage head
shaking, "no" or other sounds when the resident‘ShOJld

say "I don't know".

Question 1. "Are you a hypochondriac?" If the resident

says "yes" or "no" ask him if he'knéws the
meaning of the word. Presumably he will
not know. The trainer must then explain
that when-ﬁe.aoes not know'the meaning of .
a qyestion, he'mdst answver "I don't know".
Let the resident practice saying "I don't
know™ and repeat the question. (Question #

3 and 5 also contain difficult words and

thus a similar proceddre is followved.-

’



Question 2.

Question 3.
‘Question 4.
Question 5.
Question 6.
-Question 7.
Question 8.

Question 9.

109

"Do you like ice cream?" It seems fair
to suppose that most residents can ansver
"yes" or "no" ; therefore an "I don't
know" answer should be questioned. If the
trainer feels’ that an "I don't Know”
ansver is genuine, he will procped'to the

next example.

"Do ~you like Shakespearean plays?"

* (Same procedure as in # 1.)

"Do you like Johnny Cash?"

(Same procedure as in #2) e
"Do you believe in hypnosis?" <
(Same procedure as in #1)

"Do ydu like playing games and having

fun?" (Same procedure as in #2) | c
"Do ;ou believé'acédemics are important?!
(Same procedure as in #1) s

"Do you think candy is bad for ypu?".
(Same procedure as in #2) )

"D6 you like to make your own decisions?"

(Same procedure as in®#1)
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Assertion Taskf .

Block Counting(l block, 2 blocks, 3 blocks)
The resident is told there are some blocks in a
box. He is then askéd to close his eyés, feel the number
of blocks, and tell th; trainer the number. The trainer
says'"no, 1 don'£ think that is the right number. Will
you check again". When the resident says the number
again say, "are you sure?ﬁ The resident checks again
and says the number again. Now the trainer says,"
let's cﬁeck... you were right. I was wrohg and you
vere right.... good." - ’ ——r
- . a : \

!

Repeat with two blocks and three blocks if time

permits;
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Warm-Up # 4: The Store

Possible questions for discussion
1. "What do you see‘dn the counter of the store?"
2. "How many apples are there? Do you like apples?
Do you think you should eat one apple every day?"
3. “What is Bob going to do?"
4. "What is the other man going to do?"
5. "Do you like to go to a store?"
6. "What things do you like to buy when you‘go to a store?"

Hov much do they cost?"
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