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ABSTRACT

Four studies were conducted to examine the manner in
which cognitively impulsive and reflective children use private
speech to control their behaviors. The first study was a naturalistic
observation of a group of impulsive (N=8) and reflective (N=8)
nursery school children, identified by the Matching Familiar Figures
Test. The Impulsive and reflective children differed significantly in
the amount and style of verbalizations and in the content and
incidence of private or egocentric speech. In a second study the
relationship between reflectivity/impulsivity and verbal control of
motor behavior was examined with 30 kindergarten children. Under
covert self-instructions, impulsive children evidenced significantly
less verbal contrxol of inhibitory motor behavior and a greater
magnitude of errors than reflective children. The efficacy of a
cognitive self-instructional (SI) training procedure in altering the
behavior of "impulsive" school children was examined in two studies.
Study III employed an individual training procedure requiring the
impulsive child to talk to himself. Results indicated that the SI
groug (N=5) improved significantly on three measures and retained the
improvement after one month. Study IV examined the efficacy of the
components of the cognitive treatment procedure in altering the
impulsive child's performance on Kagan's measure of cognitive'-
impulsivity. Cognitive modeling slowed down the response time for
initial selection, but only with the addition of self-instructional
training was there a significant decrease in errors. (Author/KM)
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THE NATURE AND MODIFICATION OF IMPULSIVE CHILDREN:

TRAINING IMPULSIVE CHILDREN TO TALK TO THEMSELVES

Donald H. Maichenbaum

University of Waterloo, Ontario

ABSTRACT
Four studies were conducted to examine the manner in which
cognitively impulsive and reflective children use private speech to
control their behaviors. The first study was a naturalistic obse?vation
study of a group of impulsive (N=8) and reflective (N=8) nursery school

children as identified by the Matching F milia- FTigures Test, 'a measure

of cognitive impulsivity. The childrens' privete speech, verbalizations,'

énd social behaviors were recorded for.three weeks by trained observers,
The impulsive and reflective children did not significantly differ in

the amount and type of social participation (i.e., according to Parten

and Newhall's (1943) classifications), but did differ significantly in

the amount and style of verbalizations and in the content and incidence
of their private or egocentric speech (i.e,, according to the private
speech categories‘of Kohlberg, Yaeger, and Hjertholm,‘1968). In a second
spudy the relationship between the cognitive dimension of reflectivity-
impulsivity and verbal conérol of motor behavior was exam{hed with 30
kindergarten children. Under covert self-instructions impulsive chiidren,
on a Luria-type verbal control task, evidenced significantly less verbal
control of inhibitory motor behavior and a greatef magnitude of érrors
than reflective children. The results of the observational study ahd the

second correlation study suggested that impulsive children manifest less °



»

verbal control ovef their motor behaviors and use priyéte sbeech in a
less instrumental fashion than reflective children. Thgse results
suggested that training impulsive children to talk to thémselves in a
directive regulatory‘fashion Qould facilitate behavior change -and
engender self-control, | | |

The efficacy of a cogﬁitive self-instructional (SI) training
procedure in altering the behavior of "impulsive" school children was
examined in two studies, Study III employed an individual training pro-
cedure which required the impulsive child to talk t§ himself, initially
oveftly then coveptly, in an attempt to increase self-control. The
results indicated that the SI group (g;S) improved significantly on
Porteus Maze test, performance IQ on the WISC, and on a measure of cog-
nitive impulsivity\relétive to attentional and assessment control grbups.
The improved performance waz evidént in a one month followup assessmenfm
Study IV examined the efficacy of the components of the cognitive treat-
ment procedure in altering the impulsive child's.pérformﬁnce on Kagan's
(1966) measure of cognitive impulsivity. The results indicated that
cognitive modeling alone was sufficient to slow down the impulsive child's
response time for initial selectiom, but only with the additibn of self-~
instructional training was there a significant decrease in errors. The
treatment and research implications of modifying Ss' cognitions were

discussed,

This report is based on a paper presedted at the Society for
Research in Child Development Conference, April, 1971, Minneapolis,

Minnesota, -
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THE NATURE AND MODIFICATION OF IMPULSIVE CHILDREN:
o1

TRAINING IMPULSIVE CHILDREN TO TALK 10 THEMSELVES
Donald ﬁ. Meichenbaum

" University of Waterloo, (ntario

Four studies were conducted to examine the manner in which
cognitively impulsive and reflective children use private speech to
control their behaviors. The reflectivity-impulsivity dimension describes
.a consistent developmental ‘tendency for a child to display slow or fast
decision times in problem siéuatious where he must select one hypothesis
from scveral possibilities, In other words, the dimension indicates the
degree to which the child reflects on the‘validity of his solutions and

" pauses to evaluate the quality o. his cognitive products, The instrument
used to identify cognitiveiy reflective and impulsivelchildren is Kagan'é
(19%0) Matching Familiar Figures Test (MFF) which requires‘the child to
select from an array éf yariants one picture which is identical to a
standard picture. Impulsive and refleqtive childrén are identified on
the basis of a g;s response time to his first deﬁisibn and total number
of errors., Impulsive children make many errors and have very fast
decision time; whereas reflectives make few errors and have slow deliberate
decision times, The present studies examined the inte?relationships of a
child's ﬁrivate speech, his cognitive style, and his behavior,

The first naturalistic observation study was designed to
determine if impulsive children in comparison to reflective nursery -school
children; differ in the quantity and content of their private spéedhﬁ

Eight impulsive-and:eight ;eflectivé four and one-half year old nursery
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school children were selected fer observation from a gronp of twenty-

four nursery school children on the basis of their performance on the
Matching Fam111ar Figures Test (MFF), Tablerl presents the mean per-
formance of the reflective and impulaive groups‘on the MFF test and on
such matching variables as Peabody IQ andkchronological age, The two
groupsAwere significantly different only on the MFF test with the i;nul-
sives making twice as many errors and using half as much decision Eime as
the ;eflectives. The sixteen children were observed by two trained raters
for three weeks in a community nursery school in which one—fOufth of the
children were from middle classieOIIege educated parents and the femaining
three-fourths-were from working class parents.

Tne ratefs used a time sampling observational procedure, where-
by they observed’a given child for avfive ninute period. The five minute
period was broken down into intervals of ten seconds of observation, ten
seconds of pecording, yielding fifteen observations within a five minute
period. Fo‘lowing a week of familiarization and reliability training

(1 e,, the lowest parcent agreement being 75% and lowest re11ab111ty

[

coefficient being .78), observations were collected over a two week period.

The observations included ‘the classification of the child's social parti-
cipation or play behavior into one of six categories as described by

Parten and Newhall (1943). The six categories included unoccupied be-

havior, solltary play, onlooker behaV1or, parallel play, associative play,

and cooperative play.‘ An overall ‘social participation or social maturity

score was obtalned by comb1n1ng the si:x categorles of behaV1or in a
weighted percentage score3, Table 2 indicates that the impulsive and

reflective nursery school children do not significantly differ in their
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play behavior and that they expend a similar amount of time in the various
types of peer interactions. Accumatively, across the six bhehavioral cate-
gories there is a trend (p ~.10) for the reflective cﬁildren to be slightly
more mature than the impulsive children as indicated by a higher social
participation score.

The second major category of behaviorvobserved was the childrens'
incidence of £heir verbalizations and the content of their private or ego-
centric speech. ‘The refleétive'children were fouhd to‘verbalize on 56%
of the time sample intervgis in which they were observed éompared to only
38% fgr the impulsive.cﬁildren -- a difference which is significant at the
.01 level (t = 2.u6, df = 16). Figure 1 indicates the percentage of ver-
valizatidns which fell into each subcategory. The first category wés
egocentric or private speech which was defined as verbalizations thch
are not‘addreésed,Or adapted to a listener, (Rohlberg, Yaeger, and Hjertholm,
1968). The impulsive children had twice as much egocentric speech as the
reflectives, 24% vs 12%, (t = 2.01, p<.05). An examinagion of the remaining
subcategories of verbalizations indicated that (a) the reflectives soqght
information in the form of quéstions or‘gave explicit instructions more
often than ~id the impulsives, 227 vs 14%; (b) the two groups had identi-‘
cal percéntages of ‘general communicative speech; 54%; (c) in terms of
inaudible mutterings emitted'by the child while prgoqcupiéd in a solitary
.manner dn a given tésk, the reflgétiveé evidenced‘three timeéfas many |
mutterings as the impulsives, 8% Vs 2.5% (£ = 2.72, P <.,01). Kohlberg
et. al. (1968) have viewed such inaudible mutterings as external mani-
festations of in;er_speech. The raters reqofdéd'an équa1 amount offinf
décipherable épeéch of 5% fof both groups on the final category of un-.

classifiable speech whi¢h~occurr¢d‘between children. . These percentage
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differences in the subcategorics of verbalizations are quite significant,
especially in light of the finding that the peer group participation
scores were almost idéntical for thé impulsive and reflective‘groups,

Thus, the two groups spent their nursery school time in the same manner,

~but the quality of their verbalizations was significantly different. Such

differences are further elucidated when one does a more sensitive analysis
of the contenf of egocentric or privéte speech.

Kohlberg et. al. (1968) has indicated that various types of
private speech can be placed on a developmental hierérchy. The lowest
level being self-stimulating privete speech, then oﬁter-directed private
speech, then innerfdirectea or regulatory private speech, and finally
inaudible mutterings. Kohlberg et. al. found tﬁat lowef forms of private
Speech, such as self-stimulation, have an eariier age curve of development
and'decliné, than higher forms of private speech; and that the proposed
developmental order is ﬁot‘pnly an order of group age trends, but is an
order found for each individual. ‘The present observational data indicates
the pércentage of private speech at eéch of four developméntal levels for
cognitivély impulsive and reflective nursery school chiidren. The first

level of egocentric speech is self-stimulating private speech and includes

such verbalizations as word play, animal noises, repeating words, and

singing. Deveiopmental.level II is,charactgrized by outer~direéted priQafe
spéech and'includes remarks addressed to‘nonhgman objects and descriptions
of the child'é oﬁn‘activity. Level II is similar to‘Piagét's (1966) caté-‘
gory of‘collectivé monologue. Level III represents inward directed or
self-guiding private speech, including seif-instruqtions. Finally, level
v fepresents exfernal ménifestations of inner‘spéech‘in the form of in-
audible.mufterings which are uttefed‘in suchra low voice that fhey are

indecipherable to an auditor close by.

i
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Several investigaters (Klein, 1963; DmCarthy, 1930; Pilaget,
- 1926; (6h1berg et. al,‘1968) have found that the child's egocentric speech
__ ie influenced by situational determinants. Thus two generel activities
in the nursery school setting were identified and the children's private

speech was recorded in each (see Figure 2 and Table 3). The two general

activities were free play and specific tasks. ‘The specific tasks involQed
uninterrupted activities in which the child worked alone, although he
was in the presence of other children, on such tasks as painting, pegs,
stringing beads, puzg}es. Free play represeeted the variety of inter-
active activities in which ehildren engage while in a permissive nursery
school. Figure 2 indicates that the impulsive children's private speech
was made up of 64% ef the most immature self-s;imdlatory content and more
significantly, the incidence of self-stimulatory pfivate speeeh did not
decreaee}in”epecific‘task situations. In compariéon, the reflectives
_‘. ‘ manifestad significently more outer-directed and self-regulatory private !
speech and signifieantly more inaudible mutterings. Moreover, the private

ﬁﬁ speech of reflective children was significantly more responsive to situa-
& .

&

) tional demands of specific tasks as indicated by an increase from 117% to

257 for self-guiding speech in a specific task. The results of this first

observational study indicated that reflective preschoolers used their

P .

weﬁﬁ private speech in a more mature, more instrumental self-guiding fashion
C;;:? than impulsive preschoolers. : : o i
cyf} A second study (Meichenbaum & Goodman, -1969) was conducted in

{ ‘ ‘:Lﬂ order to further examine the relationship between the cognitive dimension

- of reflectivity-impulsivity and the degree of the child's own verbal

control over his motop behavior as indicated on a Luria type: task. A

within éubjeet design was used in which kindergarten children were asked

i
H

ERIC

Aruitoxt provided by Eic:



5
o

O

ric

P e
i
Lo

Meichenbaum | | 6.

to depress a foot pedal to a prearranged sequence of 24 lights (12 blue,
12 yellow) under a covert and overt self-instructional condition. For
the covert condition the S was instructed: "When the blue light comes on
push your foot down until the light goes off. When the yellow lighf goes
on, don't push your foot down”. Following a rest pefiod and retesting as
to the meaning of the lights, tﬁe task was readministered under an 6vert
self-instructional condition. The instructions were: “%hen the blue
ligyt goes on, I want }ou te do two things. Say the word "push'" aloud
and push your foot down until the light goes off. When the yellow‘light
goes on say "dofi't push" aloud and don't push your foot down". 'Thus, for
each kindergarten child thé vegbal control of the words "push" and "don't
ﬁpsh" on the foot depression task under covert ana then overt self-instruc-

tional conditions was assessed, Two weeks later Kagan's MFF test was

_administered to all é@,'yielding 12 impulsive and 12 reflective kindergarten

’children.

The degree of verbal control of the words '"push" aﬁa ﬁdon'f
pushﬁ on motor behavior was ;ndicated by the percentage of accurate
responses on the foot depression task. Combining both overt and covert
conditions, only 40 percent of the impulsive children, whefeas 85% of the
refléctive”children met the criterion of 90 percent correct responding,
indicating‘a significant relagibhship between verBal control of‘behavior
on a Luriaétype task and conceptual .tempo., Figure 3 compares the mean
total number of foot depressions to the‘ﬂdoﬁft push" light for impulsives
and refiectives undef overt and'éover; self-instructional conaitions._

Figure 3 indicates an interaction cffect, whereby only under the covert

condition of self-instruction did the impulsive. children manifest signi-
. L o e ')

ficantly less verbal control of inhibiting motor behavior than the‘
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reflective children. A secondary finding was that the cognitively impul-
sive child, on a separate finger tapping task, was more likely to use self-

instructions such as '"faster" and "slower' in a motor or metrenome fashion,

tapping each time he uttered the self-goad, suggesting a greater reliance

“on the motor component of private speech. In comparison, the reflective

child used the verbal self-éoads of "faster" and "slower'" as a cue, tapping
several times for each self-instruction, indicating a greater reliance on
the éemantic content of his self-instructions. 1In a recent study Bates

and Katz (1970) have alsc found'that reflective nursery school children

who take more time on the MFF and made fewer errors were better able to
fegulate their motor behavior verbally on a Luria task than $s who res-
ponded impulsiveiy on the MFF. They found a correlation of .63 (df = 18,
B'<.01) between number of corfect Luria items and MFF latencies and a
correlation of -.83 (df = 18; p <,01) between correct Luria items and MFF
errors,-

The results of the observational study and the correlation
studies suggest that impulsive children manifested less verbal control
over their motor behaviors and used their private speech in a less
instrumental fashion than reflective children. These results suggest that
training impulsive children to télk to themselves in a directive regulatory
self-guiding fashion would'facilitate beﬁa&ior change.aﬁd engender self-
éontrol-(Meicheﬁbaum and Gdodﬁan,'iﬁ‘pfeés).

A cognitive selfQinstructional training.procedure was ﬁséd(to
train impulsive children to talk to théﬁseivés, In the‘firs;kmodification'
study,‘a group of 15 eight’yeér old children (8 females, 7 males) who ﬁad‘
becn‘placed in an “opportunity remedial class" in a public elémentéry school

because of poor Self-coﬁtrdl and hyperabtivity;fwere plaCed”in one of three
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groups following a preassessment, The three groups included the cognitive

self-guidance group, an attentional control group, and an assessment

control group.

LY
st

Cognitive Self-instructional Group. The five Ss in the cogni-

tive training group were secn individually for four half-hour treatment
sessions over a.two week period. The treatment was designed to train
impulsive children to talk to themselves, initially overtly toen covertly,
following what Vygotsky and Luria refer to as the‘“interiorization of

‘language', The self—instructional training procedure was as follows:

First, performed a task talking aloud while S observed (E acted as a

modcl), then S performed the same task while E instructed S aloud; then
S was asked to perform the task again while 1nstruct1ng himself aloud;

- ' then S performed the task while wh18per1ng~to himself (lip movements);

and finally S performed the task covertly (without lip movements). The

4
|

verbalizations which E modeled and S subsequently used included (a)

questions ahout the nature and demands of the task; (b) answers to these

questions in the form of cognitive rehearsal and planning; (c¢) self-
instructions in the form of self-guidance while performing the task;
(d) ways of coping with errors and failure; and (e) self-reinforcement.

The following is an example of E's modeled verbalizations which S subse-
quently used (&nitially overtly, then covertly):

”Okay, what is it I have to do? You want me to copy

the picture .with the different lines. "I have to go

slow and be careful. . Okay, draw the line down, down,:
good; then to the rlght that's it; now down Some more
and to the left, Good, I'm dolng f1ne so far. Remember,
go Slow. Now back up again.  No, I was supposed to go
down. - That's okay. Just erase the line carefully.....
Good. Even if I make an error I camn go on slowly and

‘ . carefully. Okay, I have to go down now. Finished. I
T . did it", S '

!
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Note in this example an e¢rror in performance was included and
E appropriately accommodated, In prior rescarch with "Imsulsive"
childfen, Meichenbaum & Goodman (1969) obscrved z marked deterioration
in their performance following errors, E's verbalizations varied with
the demands of cach task, but the general treatment format remained the
same fhroughout, The treatment sequence was also individually adapcéd to
the capabilities of the § and the difficulties of the tusk.

A variéty of tasks were employed to train the child to use
self-instructions to control his nonverbal behavior. The tasks varied
along a‘dimenSion from simple sensorimotor abilities to more complex
problem solving abilities, The se¢nsorimotor tasks, sﬁch as copying line
patterns and coloring figures within certain boundaries, provided § with
an opportunity to produce a narrative description of his behavior, both
preceding and accompanying his performance. Over the course of a training
‘session the child's overt sclf-statements on a particular task werc faded
to the covert level, The difficultylevel §f the training tasks was in-
creased over the four training sessions requiring more cognitively
demandinﬁ activities. Such tasks as reproducing designs and following
sequential instructions taken.from tﬁe Stanford-Binet intelligence test,
compleLing pictorial serics as on the Primary Mental Abilities test, and
solving concepﬁual tasks on the Ravens Matrices test, required the Sto
verbalize the demands of the task andsproblem solving strategies, The
E modeled appropriate self-verbalizations for cach of theso tasks and
then had the child follow the Iading‘procedure. Although the present
‘tasks assess many of thc‘same‘cogniclvc abilities required by our
‘dependent measures, there are slgnificant diffa:encus between the

training tasks and the performance and behavioral indices used to
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assess improvemest,

One can o 1r training sequénce in the learning
of a new motor skill ... ... driving‘a car, Initially, the driver actively
goes through a mental checklist, sometimes aloud, which includes verbal
rehearsal, sglf-guidance,‘and sometimes appropriate self-reinforcement,
especially when driving a stick-shift car, Only with repetition does the
sequence become automatic and the cognitions become short-éircuiCed. If
this observation has any merit, then a training proéeduro which makes these
steps explicit should facilitate the dcvélopment of self-control,

In summary, the goals of the training procedure were to develop

a cognitive style or learning set for the impulsive chila in which he

could "size up" the demands of a task, cognitively rehearse, and then
guide his performance by means of self-instructions, and then appropriately
reinforce himself.

Control Groups. Two additional control groups were included in

order to assess the relative efficncy‘of the cognitive self-guidance
Eraining procedufe. An attention control éroup of five impulsive children
met wich the experimenter as r;Eularly as the cognitively trained Ss, The
Ss in this attentional control group were exposed to identical materials,
engaged in tﬁe same general activiﬁies, réceived the same number of trials
on a task, and equal amounts of social reinforcement as the cognitively
trained Ss, The actencional‘control group did not receive cognitive
modceling or salf-ihatructional training. This actention control group
afforded an index of behavioral chﬁngc due to factors of attention,
exposurc to training materials, and any demand characteristics inherent

in our measures of improvement, Finally an assessment control group who

received no treatment and only the pre- and post-treatment and followup

assussmunts was included,
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Results

Figure 4 indicates the mean change scores from pre-treatment to
post-treatment on the psychometric performance measures, The results
indicate an overall significant change for the Ss who had been exposed to
cognitive training yielding an increase of 8,3 prorafed,performance IQ
points (from 88,4 to 96.7) based on the WISC subtests; a significant
increase of 27.4 seconds latency fime on the MFF post-test; a sighificant
trend of less errors on the MFF test; and significantly fewer errors on
the Porteus Maze test, All Ss were assessed at a one month followup and
the relative superiority of‘the cognitively trained Ss was maintained.

The analyses of the followub test pefformance indicated that on the WISC
prorated IQ score, the picture arrangement subtest, and the decision time
scofe on the MFF, the cognitively trained group was significantly different
from the two control groups, However, anvattempt to assess the generality
of the training procedures éo the classroom immediately following treat=
ment failed to yicld any significant. differences between groups, The
absence of such a significant treatment effect in the classroom may be. due
to lack of generalization because of the 1imited number of t¥aining gessions
and/or the lack of sensitivity of the classroom assessment measures,

The results of the first modification Study‘proved most en-~
couraging and suggested that a cognitive self-guidance training program
can significantly alter behavior of impulsive children. The purpose of
thc‘next study was to examine the differential contribution of the various
components of the treatment program in modifying impulsive behavior, The
cognitive training procedure involved both modeling by E and subsequent

sclf~instructional training by S, 1In this study a comparison is made "
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between the relative efficacy of modeliﬁg‘alone versus modling plus self-
instructional training in modifying cognitive impulsivity as measured by
the Matching Familiar Figures Test, |

Yl ”impulsive" children were selec;ed from a larger group
of thirty i...uc.gzarten and thirty first grade public school children on
the basis of two behavioral criteria which were initial cognitive impul-
sivity (many errors, quick dccision time) on a six item form of the MFF
and the‘failure to significantly alter their style of responding on
another‘six‘i:em form of the MFF e¢ven though they were explicitly'in-
structed '"not to hurry and to go slowly and carefully", Fbllowing this
initial session of selection, the 15 most‘"impulsive" Ss were randomly
assigned to one of the treatment groups (i.e.,m?delingalone or modeling
plus self-instructional training) or to an attentional control group. . In
a second session one week later, the impulsive Ss were seen by a different
female E who conducted the treatment, aftgr which Ss were tested on a third
form of the six itém MFF test by the first male E who had conducted the
testing in session 1, The tfaining‘procedure which lasted some 20 minutes
consisted of E performing.oé modeling behavior on one item of the picture
matching task of the Primary Mental Abilities test and items from the
Raven's Matrices test and then S doing an item. There were in all 8

practive trials, .

Cognit'.re Modeling Group, The Ss in this group (N=5) initially
observed the E who modeled a set of verbalizations and behaviors which
characterized the reflective child's proposed strategy on the MFF test,
(see Drake, 1970, Siegelman, 1969).‘ The following is an example of E's

modeled verbalizations on the PMA picture matching tests
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"I have to remember to go slowly to get it right.
Look carcfully at this one (the standard, now look
at these carefully (the variants), 1Is this one
different? Yes, it has an extra leaf. Good, I can

~eliminate this one. Now, let's look at this one
(another variant). I think it's this one, but let
me first check the others. Good, I'm going slow and

:fully. O'kay, I think it's this one",

The impulsive child was exposed to a model who demonstrated

the strategy to search for differences that would allow him successively

‘to eliminate as incorrect all variants but one. The E modeled verbal

statements or a strategy to make detailed comparisbns across figures,
looking at all variants before offering ar answer, As in the first
study E also modeled errors and thgﬁ how to cope with errors and improve
upon them. For example, following an error E would model the following

verbalizations:

"It's okay, just be careful, I should have looked
more carefully. Follow the plan to check each one.
Good, I'm going slowly". ’

After E modeled on an item S was given an 6pportunity to per~
form on a similar practice item, § was encouraged and socially reinforced
for using fhe strategy E had just modeled, but did not receive explicit
practice in self-instructing. This modeling alore group was designed to
indicate the degrec of behavioral change from exposure to an adult self-
instructing model,

Cognitive Modeling Plus Self-instructional Training Group.

The Ss in this group were exposed to the same modeling behavior by E as
were the Ss in the modeling alphe group, but in addition they were expli-
citly trained to produce thé.self-instructions E emitted while performing
the task, After E modeled on an item, S was instructed to pecrform the task

while talking aloud to himsclf as E had done., Over the course of the 8
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practice trials the child's self-verbalizations were faded from initally
an overt level to a covert level, as in Study 1I.

Attentional Control Groups, The Ss in this group observed the

E perform the task and were given an opportunity to E@rform on each of the

!
practice “iems. The E's verbalizations consisted only of general state-

‘ments to ''go slow, be careful, look carefully'/but, did not include the

explicit modeling of verbalizations dealing with scanning strategiles as
did the two treatment groups. The. Ss wefe encouraged and socialiy
reinforced to go slow and be careful, but were not trained to self-
instruct. In hany ways this group approximates the mefhods teachers and
paregts use2to gemonstra§e‘a task in which they make general prohibitions,
but do not explicate the strategies or details involved in solving the
task, This group can be considered a minimal modeling condition or an
attentional control group for eprsure to g‘and practice on. task matérials.
Figure 5 indicates that prior to trea;ment the three groups
performed comparably‘on initial performance and in response to the in-
structions to '"go slower', An examination of the berformance on Form III
of the MFF following treatment indicates that on decisi$n time; the two
treatment groups significantly (p <.05) slowed down their decision time
on Form III relative to their own prior performance‘on Forms I and II
aﬁd relative to the control groups performance on Form III. The modeling
plus self-instructional‘training groups who slowed down the most was
significantly different (£t =8.10, df = 8, p <.001) from the modeling
alone group on Form III. The analysis of the error scores indicated that
only the Ss who recieved modeling plus sélf-instructional training signi -
ficantiy (P‘<.05) improve their performance relative to the other two

groups and relative to their own prior performance. This latter result
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of decreased errors is most significané‘in'light of other investigators'
(e.g., Debus, 1970; Kagan,‘Pearson & Welch, 1966) failure to significantly |
alter errors. 1In summary, the results iqdicate.that the cognitive modeling
plus self-instructional group was most effective in altering decision time
and in reducing errors. The modeling alone group significantly decreaséd
decision time, but’did not significantly reduce errors. The efficacy of
the self-instructional COmponenf Qf the training procedure in fostering
behavioral change is underscored by the fact that three of the five §s § 
in‘the self-instruction‘group spontaneously verbalized on Form III of the
MFF test; whereas none did so in the other £w0 groups. Similarly in the
pervious modification study, three Ss in the self-instructional groups
Spontaneousl§ self-verbalized in' the poét-tést and followup sessions.

In summary, therfour studies indicate a strong relationship
between the‘contént of a: child's private speech, his cognitive style, :
and his ability to control his.own béhavior. The COgn&tivély impqlgive‘
chiidren were found to use their pfivaté speech predbminantlyiin an im-
matﬁre selflstimulating‘manner and to fail to alter the content of their :
private speech when the situation demanded it.w“In‘compariSOn to the
coghitively reflectivé chiid, the iméuléive child's private speech had
less insérumental control over his motor behaQior,‘had a 1eés directive
regulatory funcﬁion, especially under covertlself-instruc;ional cénditioﬁs.
One way to engender self-control for impulsive chiidren is by means of a
cognitive self-guidance t?aining procedure where impulsivefghildren are ‘ é
taugh; explipitly%to talk‘to thehselQeé inigially Qvertly apd‘then covertly.

 The second modification study indicates that E's modeling of self-instruc-‘ ‘ I

tions is a necessary but not sufficient condition to facilitate behavioral

: : chéhgb. The study‘indicatés the .importance of haVing the‘imbulsive‘child'a
Q g ‘ : - , e S v L : %
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actively practice or behaviorally rehearse such self-instructions as tell

as being exposed to a self-instructing model,

e | ' ‘ ~ The implicatlons of the present research seems both widespread

and‘evident.‘ The poSSlbillty of using such a self- instructional procedure

to train‘children to talk to themselves,‘or in oth¢i we,ds to train children

to think,'implies‘that a variety of maladaptive Behaviors, as well as a

variety of cognitive styles are subject to change (see Melﬁhenbaum (1971a)

for fuller discussion of these 1mp11catlons) The posslbillty of using
educational television such. as Sesame Street to teach cognitive self~
instructional styles also seems’promising (Méléhenbaum; 19715), Such
eductional television programs can explicitly model oognitive strategleé

and self-inetructions, as well as desired behaviors, Future direotions

-for the self-instruction training proeedure involve: (a) group adminis-

tration of self-instructional training; (h) applicatlon of self-instruc-

- tional tra1n1ng to 1nterpersonal behav1ors where the ch11d 1s expllcltly
taught to 1nf1uence another perSon s bel.avior by means of his own 1nstruc-
tions; and (c) more 1ntensive self 1nstruct10nal tralning for an- 1ndiv1-
dual by haVing the child work at teaching machines in which self-instructions
are'includeﬁiin the program format; | | |

In conclusion, it should be made clear that 'the preSent studies

do not suggest’that reflective children actively talk to themeelves in‘j

order to control their behavlors. HoweQer if one‘Wishes to encourage an

impulsive child to become reflectlve, then expllnitly tralnlng him to talk -
| to h1mself 1n1tiallyovertly and eventually covertly, W1ll enhance the change

: ‘process._ 1thin thls‘conceptual framework an‘entire.range of cognltlve . .

activities becomes trainable, What does. one train a -child to say to

2 o himaelf in order to be internally(oriented (alaxRotter), to‘be;altruistic,

L ‘ | V‘toibé'creatiVe?l‘ »
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Footnotes

-

1

1This,work was supported by the Ontario Mental Health

- Foundation, Grant Number 120, The first observational study was done in

19.

collaboration with Mrs. Helen Best and studies tWo,‘three, and four were

done in collaboration with Mr., Joesph Goodman,
2 . . '

The Matching Familiar Figures Test consisted of two practice

and twelve teét items. The items‘used were selected from both" Michael

Lewis preschool vers1on of the MFF test and the easier items from Kagan s

vers1on of the MFF test | L o _ ‘

An overall soical participation or -social maturity'scored was
obta1ned by combining the six subtategorles of behaV1or in a we1ghted

percentage score, U51ng Parten and Newha11 s (1946) system the behaV1ors

 were weighted as fOIIOWS. -3, unoccupled behav1or -2 solitary play;

-1 onlooker behavior; +1~para11e1]p1ay; +2 associative‘nlay; +3 c00pera4

tive play A child's total. score for’ soc1a1 part1c1pat10n was der1ved by

multlplylng the percentage of ep1sodes at- each level by the: welght for that

level; for example the'total score'for a‘given child might‘be (- 3 x0

percent) + (=2 X 10 percent) o+ ( -1 x 20 percent) + (+1 x 20 percent) +

score ranges from -3 to +3.

- (2% 30 percent) + (3 x 20 percent) 1.00. Thus, the social partic1pat10n ‘

.
12
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) TABLE.1l (Study 1)
- COMPARISON OF REFLECTIVE (N=8) AND
IMPULSIVE (N=8) NURSERY SCHOOL CHILDREN
MFF Per‘forman‘ce' .
| ' Decision " Peabody . Chronological
. Err;ﬁrs - Time ' 1Q Age (mos.)
‘Reflectives
X 14.6 56.6 104.1 57.8
sd 3.5 9.7 15.8 4.7
- Impuisives ‘
| X 250 241 100.6 54.0
: - | sd 3.9 6.9  19.5 5.2
o ¢ test 7.72 5.56 39 1,53
sign. level’ K p <,001 p< .00l ns T p<.20
| two tail o
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TABLE 2 (Study 1)

COMPARISON OF REFLECTIVE AND IMPULSIVE CHILDREN'S SOCIAL
PARTICIPATION SCORES IN FREE PLAY NURSERY SCHOOL ACTIVITIES

_ (Percentage scores are reported to indicate =

distribution of time spent in each activity)

Activity Reflectives Impulsives
Categories X _s.d. X s.d. ° t “p
Unoccupied ' . ‘ | ’
bt 6.4 6.1 8.1 7.3 - .51 ns
: Solitary Play 9.8 7.8 8.9 - 5.2 = s
§ Onlooker 9.6 6.9 13.8 12.1 .85 p<.10
: Behavior '
i Parallel Play  26.1 .. 15.6 29.7  17.3 ~ --  ns
: Asseciative 359 6.6 7333 24,5 ew ns
Play , ; : ' ‘ ,
f ‘ Cooperative 13,1 15.3 . 6.2 5.9  1.20  p<.10
: o Play . ‘ “ ‘
Social Parti- - 4, g7 .71 .59 .45 77 p<.10

cipation score?

a . . .
Social Participation score or social maturity score is. on overall
weighted index which may vary from -3 to +3, see footnote 3.
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TABLE 3 (Study 1)

PERCENTACES OF EGOCENTRIC SPEECH IN FREE PLAY AND SPECIFIC

TASKS ACTIVITIES FOR IMPULSIVE AND REFLECTIVE PRESCHOOLERS

5 Developmental X Pi I ‘ s

| " Levels of ‘frec_ ay Sgec;flc Iasks |

o Private Speech -~ A o0 X s.d. X s.d. t

: ! I Self-Stinulating  |Reflectives ~ 43.0 5.8 29.0 7.0 | 435

1» ' Language (word - S . ' , S
| play, noises, = ~|Impulsives 64.0 6:4 70.0. - 9.5 1.48

) singing) . — - ‘

; MR e .88 o 9.28

L | | p < .0005 p < .0005

| II  Outvard directed Reflectives  39.0 7.5 3L.00 6.0 | 2.36
R  Private Speech o i, o C

; (e.g., remarks to 1 Impulsives 27.0 6.5 20.0 5.8  2.27

: ~ nonhuman objects; .’ ] : _ )

. describe own ‘ .t 341 . v 3,792
] | aetivity) o p p<.005 “p<.005

.| III  Self-guiding Reflectives 11.0 4.5 25.0  10.5 | 3.46 p
‘ ‘Inward Directing. - SRR A LT SRR
:  Speech -~ |Impulsives 6.5 5.0 5.0 &5 | .64
| . ot 1.89 4,95

I p<.05 ~p<.0005

ol ”;‘ Fxternal Manifes- — |Reflectives 7.0 ‘4,0\ | "15,0' 7.0 | 2.81
g -+ tations of Immer | . ‘ ’ BRI B
i Speech (inaudible . | Impulsives 2,5 2.0 . 5.0 4.5 1.43.

i mutterings) L _ - ‘

‘ t 2,85 ‘ 3.40
i p<.OL p <.005
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Flpre |,

Fipure 2

Figure 3

Figurce 4

Figure 5,

Mygures

Pereentage of verbalizations in various subcategories of
speech for cognitively impulsive and reflective preschoolers,

(Study 1)

Percentage of the content of cegocentric speech in free play

and specific task nursery school activities. (Study I)

Comparison of the mean total number of foot depressions to
the "don't push" light for impulsive and reflectives under

overt and cover self-instructional conditions, (Study II)

Mean change scores from pre-treatment to post-treatment on
performance measures (groups not connected by solid line are

significantly different at ,05 level), (Study III)

MFF performances of impulsive Ss who were in modeling alone
group, modeling plus self-instructional training group, and

attentional control group, (Study IV)
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