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, Abstract }

The purpose of the present study was to compare various cognitive treat-

© -

ment approaches for ameliorating the difficulties of hyperactive children on

"

tasks requiring sustained vigilance aqd‘acéuracy. Differential training tech-.

7/

‘niques comparing train%ng in attention to inhibitory control indicated that a
-combination of atéentiona& and inhibitory control strategies was most‘effica-
cious in enhancing cognitive performanc; of these children. The findings from
the present research further were interpreted to support the hybothesis which -
suggests that problems with impul;e control and attention occur concurrently
in hyperkinetic children, a%though remediation in attentional deploying strat-~
egies is necessary for enQanéing cognitive performance of these children. The
results from this study further ipdicated that traininé hyperkinetic children
solely in inhibitory contr;l simply is not sufficient for_enhancihg cogniéive
/ pgrformance. Q
. / e
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Impulse Control or Selective Attention: Remedial Programs for ﬁype%activity
. . N

Over the past several years, the central importance of deficits in atten-

tion and impulsivity in hyperactive children has been emerging in much of the .
clinical and research literature (Douglas, 1972, 1574; Douglas & Peters, 1980),

]

Laboratory st;dies'have provideé important empirical data indicating that hyper-
active children perform more poorly than fkeir normal peers on tasks requiring.
sustained vigiiaﬁce (Sykes, ‘Douglas, & Morgenstern, 1973) and on problems nec-
essitating decision speed a;d accurac§ under conditions of response uncertainty ,
(Campbell, Douglas, & Morgenstern, 1971). Douglas (1972, 1974) has further sug-

.

gested that problems with attention and impulse control occur concurrently and

N

.impede th! academic performance not onlyéf hyperactive children but of children

'
<~

with a wide range of learning disabilities.

Severél researchers have developed programs that train hyperkinetic children

s

to respond less impulsively and to utilize more effective attentional deploying

strategies. These programs have been described as self-instructional (Meichenbaum

& Goodman, 1969, 1971) or as cognitive training programs (Douglas, Parry, Martoﬁ,
& Garson, 1976). A trainer demonstrateé.appropriate planning and error-correc-
tion strategies on a range of perceptual tasks. The child is then.taught to
"self-instruct,"” ie., to verbalize the strategies prior to and during performanse

H N~
on the task. Often times the training program includes a self-management compénent,

whe}ein the child is taught to verbally'reinforce appropriate strategies with
)

overt or covert praise statements (Douglas et al,, 1976). Douglas (1972, 4974)

[

has concluded that remedial efforts in attention and inhibitory control should .
»

be directed at teaching such children to "stop, look, and listen" before answer-

ing a question or responding to.a task, According to Ross (1976), "stop" is the

'
~
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injunction Zaddressed at impulsivity, while "look and-listen" instruct e child
to attend selectivg@?. In the area of acade@ic behawior, the generalizatikn of
positive results from the training strategies have been reported by Douglas and
her associates on oral and listening compéehension (Douglas et al,, 1976) and
by Egéland (1974) on reading comprehension. |

Recently Ross (1976) has rgised an important point regérding Douglas (1972,
1974) analysis of the essential nature of the hyperactive child's defitits which .
has imﬁortant impiications for t essential ingredients incorpo;ated into train-

: (A
ing programs with these children. Ross (1976) has guestioned whether it is neces-

sary to hypothesize both impulsivity and attentional problems in these children

suggésted tgat\a_coﬂééptualization dealing with attention alone may Sé
sufficie t; Douglas and her colleagues (Douglas et al,, 1976{ have arguEd, how- he
e;er, that\ it would be'unwisé to ignoke the impulsive aspects of the hyperactive
child's behavior since problems with inhibitory control occur together_wigh at-
tentional deficits (Douglas, 1974). Ih training hyperactive children, Douglas

and her associates (Douglas et al., 1976) have insisted that it is necessary to

‘bring the child's tendency to respond impulsively under control befoie.tréinlng

M : ] .

im focusing and search strategies (attentional deployment} can begin.
K

@ The purpose of the present research was to determine whether tra;niﬁg pro-

grams for hypefactive children need to invoke deficits of both strategies in at-

tention and impulse control in ameliorating the difficulties of such children
‘ {
on cognitive tasks. 1In essence, this research sought to_detefgéie whether hyperﬁ’
kinetic children must be taught to "stop, look, and listen" or whether it simply ,

is sufficient to teach them to "look and listen." The present research inves-

tigatéd the effect of differential treatment approaches on a task necessitating

L
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sustained v1gllance and accuracy The\;reatment approaches included attentlonal

' deployment, 1nh1b1tory control, and a comblnatlon of these tjj}p{hg conditions, .
each of which were examined with the<preéehce of a control gftoup. N
A . .

. . Method
' i
Subjects. Forty-eiéht hyperactive boys were randomly selected from special
. . <

education classes in a large .metropolitan school system. The mean age of the

. group we§i9 yearsf 4 months. Each of the children particibating in the study

Al

received ratings of 15 or above when their classroom teacher completed a Conners

Teacher Questionaire (Conners, 1969) which has been found to be at least two

« 2

‘standard deviations above the meen of 2 normative sample (Sprague, Coher., & ™~

-

. ) "
Werry, Note 1). 1I0's for the children,%hich were derived from the?'?ﬁeabocq Pic-
= * - L
ture Vocabulary Test (Dunn, 1965), ranged from 85 to 102 with a meah of 92.33.
Training. Subjects were randomly assigned to one of four training ccndi—

‘ "-‘ L] .
tions.« Training for each of, the children was conducted individually by Univer-
1 .

-
)

sity of ;llinois research staff. For each of the four conditions,children par-
Al N
ticipated in ten training sessions.
o Inhibitory Control Training. This training condition was similar to that

. ~.
employed by Camp, Blom, Herbert, and Von Doorwick (Note 2}. The training pro- p

gram presented the chilfiren hdtk)the "copy-cat" game, which introduced the i "\
7

child to asking himself\the following four basic guestions: What is my problem?,
What is my plan ,~Am I using,my plan?, How did I do? Children were provided

~ . - [y

with self-instructional cue ds, designed to establish inhibitory control, —\“\\\
; _ A

elicit relevant mediators,"and foster self-reinforcement.

Attention Trainﬁng. This training condition focused on modifying critical
/ " { . ¥
stimulus aspects of the, Matching Familiar Figures Test (MFF). Training took the

, :

form of exaggerating the differences between the stimuli on the variants of the
rF . .

N

W
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MFF, thus making the critical features of the variants more salient .fo the
. ’ child. After this training condiéion had been‘completed, children were

administered an alternat\ive form of the MFF.

A

Combined Traihing. This group received a chbination of both' inhibi-

tory control training and attention training.-

Control, Although no children in the contfol group received any spe-

cific training designed to attentuate impulsivity or ameliorate attentional

Il
-, 3} -
deficits, trainers worked with these children on remedial classroom activi-

'- N - -
ties while the remainder' of the children were receiving specialized attention

¢

or impulsivity training.

Measures. To evaldate the efficacy of the training, children were ad-
. . i 3
ministered the Matching Familiar Figures Test (MFF) (Kagan,; Rosman, Day,

Albert, & Phillips, 1962), a widely used measure of decision speed and accu-
( racy under conditions of response uncertainty. The MFF has continually dis-
L] .

criminated hyperactive children from their normal peers (Campbell, Douglas,

& Morgenstern, 197IT™and has been found tb be sensitive to stimulant drug

effects in thesbt children (B;ﬁﬁh\&—&l@atos,—t??Q). ?Bn fact, Keogh and

/
Donlon (1972) have recommended that school psychologists include Kagan's

Matching Familiar Figures Test in their assessment battery. The MFF has

been found to have generality to a variety of cognitive tasks including

~ éerial learning (Kagan, et al., 1964), inductive reasoning (Kagan, Pearson,
& Welch, 1966) and intelligence (Brown & Quay, 19779. Most importantly,

+ the MFF has been found to have generality to a number of academic measures

4




O

ERIC

Aruitoxt provided by Eic:

’ ]
- . ’

.Remediation Efforts

. *
v ' '
1 . -~
. 6
. v

including reading (Kagan, 1965).

.

Thus, it is assumed 'that successful modi-
A d -

fication of decision making and other behaviors associated with the Matching

Familiars Test mdy result in correlated 'improvement in a number of very

. . ' i
impdrtant ‘related areas such,as reading. ’
-

. ' [
. The MFF consists of twelve‘tasks: Each task contains one stimulus pic-

.

1
ture and a separate array of six pictures, one of whigh is identical to, and

five of which are variations of one stimulus pic?ure. Some of the vatriations

.

are guite similar to the original stimulus while others differ significantly.

. , A ‘ N '
?he‘child is requi}ed to select the identical picture. He is alllowed to

’

select'pictures from the array until he selects the identical one. His er-
. < ¢
rors are recorded and the time it takes fdér him to make the first response

¢ -

(latency, which means the duration of time between the presentation of the

. ) . .
stimulus and the response) is recorded. Errxors and latency are averaged

-

over the twelve tasks. The child thus receives two scores: error and latency.
~ .

4 N
4 . - , ' }
. *Results ) . !

* rd . .
The means and standard deviations on the %fﬁrerror and latency scores

. ° ! +

for the four training conditicns arepreséented in Table 1.°

-
.

\

Insert Table 1 about here g\

-

-~
A pqst-test design was utilized in which a 2(Attention Training) x

i(Inhibitpry.Control Training) multivariate analysis of variance was carried
» R .
out for both MFF error and latency measures, The independent variables were

attention (training and control) and inhibitory (training and control). The

ggults of this analysis indicaﬁed,significant main effects for Inhibitory

2
1

rol Training F(2, 43) = 12.91, p < .0001, and for Attention Training

F(2, 43) = 73.68, p <4 .0001. A significant interaction also occurred in the
r 1
. c

’analysis, F(2,+43) = 11.54, p < ,0001.

?
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Separate univariate analyses of variance indicated that«the Inhlbltory

Control Training was 51gn1f1cant for the MFF latency scores F(3, 44) = 26,39, ;

v

P < .0001. The MFFerror score apprqached significance F(3, 44) = 2.87, p<.09.
- < ,

Univariate analyses of variance further indicated that the Attention Train-

\

ing was signifjcant for the MFF error measure F(3, 44) = 130,38, p < 0001.-

Significant 1nteract10ns occurred for both MFF error F(3, 44) = 5.22, p« .03,

and MFF latency measures F(3, 44) = 23.31, p € .0001.

¢
’ v

The mean MFF error and latency ,scores for the foux -training cénditions

are presented in Figure 1. ’ ) -
, , . ) ;

= +
LN . .t
L 4

Insert Figure 1 about here .

¢ . 'Y

. ' Discussion
For hyperactrye children, the present findings offer substantial evidense™~
for the efficacy of cognitive training for enhancing sustained vigilanee.and

accurécy under conditions of response uncertainty. The finding that rather

large improvements occurred on both error and latency measures of the Match-
-~ -~

~
ing %@nlllar Flaures Test as a function of the Attentlonal and Combined train-

ing conditions, match ‘or surprass other cogn1t1ve approaches which have at-

v

tempted to rmprove MFF scores (Melchenbaum & Goodman, 19698, 1971).

Although this speculation is only-conjecture, the known relationship be-
1 R .o . ” . ) - -
tween the MEF and'other academically related tasks (Brown & Quay, 1977; Kagan.
4
1965) suggests that the flndengs of the present research mlght p0551bly reSult
r

in concomitant lmpresement in othar related areas of classroom instruction
| Y}

such as reading. More research must be generated, however, to determine for
' ’ - L ol .

certain whether the res&lts of the present study may be transferred to. actual

\ -

c{?ssroom_instruction. .

' /\ ' ' . -‘

w
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That the hyperactive children in tke Attention’’ and.Combined Training

condition obtained fewer errors and longer latency scores than ‘the children

in the Inhibitory Control training condition‘suggests that a combination of

attentional and inhibitory c0ntroljstrategies is most efficacious ineenhancing

cognitive performance in'these children. Thus, the practitioner woyld be*

most wise to incorporate ‘in his treatment regimen approaches which include a

3

combinatlon of strategies emphasizing both attention and inhibltory control.

Although the reader\must be cautious about the inference to be drawn concern-

ing the nature of 'the hyperactive child's deficits on the basis of a train=~

—— . -~

ing study, these results lend some Ccredence ﬂb the speculation presented by

S

Douglas and her colleagues (Douglas, 1972, 1974; Douglas et al., 1976) which

suggest that problems with impulse control and attention occur cOncurrently.
Yreng ‘

' The findingsIff_““tﬁzftresent research further indicate that training
hyperactive_childrEn*solely in inhibitory cbntrol is simply not Sufficient
for enhanciné cognitive performance. This finding tends to support the hypo-
thesis presented by Ross (1976} which suggests that attentional trainlng
alone may be Sufficfent for enhanCing cognltive strategies of hyperkinetic

children. The,&esults fronzthis study certainly support the. remediation ef-
forts of practitioners in teaching hyperactive children to "look and listen"

t
-

' /

as well as to "stop".

\




L. ' ) Remediation Efforts
- . 9

Reference Notes

- 3 - ‘
1. sprague, R.L., Cohen, M. & Werry, J.5. Normative data on the Conners

&
Teacher Rating Scale and Abbreviated Scale (Techniecal Report). Champaign,
Illinois: UniQersity of Illinois, Urbana-Champaign, Children's Research
' : ’ —~ T
Center, November, 1974,

-

Ay

2. Camp, B:, Blom, B., Herbert, F., & Von Doormick, W. Think aloud: A program

- for d eveloping self-control in young aggressive boys. Unpublished manu-

. script, University of Colorado Schpéi of Medicine, 1976,
4 .

r 4
et
.




-

\-

Remediation Efforts
“
B~ .
- 10 :

3
. . References - &

Brown, R.T. & Quay, L.C. Reflection-impulsivity in normal and behavior dis=

’

*
\ . s

!
ordered children. Journal of Abnormal Child Psychology, 1977, 4, 457~ .
461./e

/A : _ . :
Brown, R.T. & Sleator, E.K. Methylphehidate in hyperkinetic children: Differ-

' . . '
ences in dose effects on impulsive behavior. Pediatrics, 1979, 64, 408-

412.

’

Campbell, S.B., Douglas, V.I., & Morgenstern, G. Cognitive sty}es in hyperactive
. [

children and the effect of methylphenidate. Journal of Child Psycholoay

and Psyghiatry, 1971," 12, 55-67.

v

Conners, C. A teacher rating scale® for use in drug studies with children.
. L
JAmerican Journal of Psychiatry, 1969, 126, 884-888.

Douglas, V.I. Stop, look, and listen: The problem of sustained attention and

*

impulse control in hyperactive and normal children. Canadian Journal of

¢ .
s,

Douglas, V.I. Sustained attention and impulse control: Implications for the

Behavior Science, 1972, 4, 259-291,

handicapped child. 1In C.E. Sherick, et al. (Eds.) Psychology and the

;

* handicapped child (Department of Health, Education, and Welfare), Publi-

cation No. OE (73050000. Washington, .D.C.: U.S. Government Printing

Office, 1974.
Douglas, V.I., Parry, P., Marton, P., & Garson, C. Assessment of a.cognitive
training program for hyperactive children. Journal of Abnormal Child

. .
Pszchologz, 1976, 4, 389-410.
] .




Remediation Efforts

« . ’ . 11
¥ ’ -
~ M .

- !
-

Douglas, V.I. & Peters, K.G. Toward a clearer definition of the dttentional

deficit in hyperactive children. 1In G.A. Gale & M. Lewis (Eds.), Atten-
, . . atten~

' p "
tion and the Development of Cognitive Skills, New York: Plenum Publish-~

i

ing Corp., 1980. )
£ 1]

DBunn, L.M. The Peabody Picture Vocabulary Tes¥. Minnesota: American Guidance

fx

¥ service, 1965. . :
Egeland; B., Training impulsive children in the use of more efficient scanning

*  techniques. Cﬁild Development, 1974, 45, 165-17. -

*

Kagan, J. Impulsive and reflective children: Significance of conceptual tempo.

*

In J. Krumboltz (E4.), Learning and the educationa;gprocesé. Chicago:

Rand McNally, 1965. ’ ‘ ", .
' ‘ﬁ%} -

Kagan, J., Pearson, L., & Welch, L. The modifiability of an impuléive temvo.

&

Journal of Educational Psychology, 1966, 57, 359-365. .

s - , R 5
Kagan, J., Rosman; B.L., Day, D., Albert, J., & Phillips Wt Information
processing in the child: Significance of analytic and reflective at-

titudes. Psychological Monographs, 1964, 78, (1, Whole No. 578).

Keogh, B.K. & Donlon, G. Field deperidence, impulsivity, and learning disabil-

ities. Journal of Learning Disabilities, 1972,.5, 331-336.
— " - ,

Meichenbaum, D. & Goodman, J. Refleétion-impﬁlsivity and verbal control of -

" motor-#havior. Child Development, 1969, 40, 785-797. ‘
\ ' .

Meichenbaum, D.H. &.Goodman, J. Training impulsive children to talk to them-

selves: A means of develdbinq,self:qontrol. Journal of Abnormal Psych-

. - ¥

ology, 1971, 774 115-126. - .

B

Ross, A.O. Psychological aspects of led}ning disabilities and reading disorders.

g

s ' )

New York: McGraw-Hill, 1976.

: 13




: Remediation Efforts

’
. , 1 12

Al \

t
Sykes, D.H., Dou%?as, V.I., and Morgenstern, G. Sustained attention in

. i
hyperactive cthildren. Journal of Child Psychology and Psychiatry,

1973, 14, 2130220. ' ’

oA

14




G

‘ . ’ TN Remediation Efforts

[

13 -

Footnotes

1. . . . ’ .
This research was supported in part, by a»grant‘ﬁwarded to the first authox~
from the University of\Illinois - Chicago Research Board (Grant No. 3-01-

20-10-3~55).

&
All correspondence should be sent to Ronald T. Brown, Ph.b., University of
P~

Illinois - Chicago, College of*Education, P.O. Box 4348, Chicago, Illinois,

60680. - -.

*
. ’




Renmediation Efforts

. |

Means and Standa Deviation for MFF Latency and MFF Error Scores

for Hyperactive Chi}éren Under Four Training Conditiohs

Number of Errors Latency (in secogds)‘

Training Condition Mean / SD » Mean SD
" Inhibitory Control  3g.00 . 7.86 76.75 19.57
’ Attention 8.33 6.12 140.08 51.46
. Combined 7.00 4.26 136.25. 4%.44
- . . /
_ Control 29.00 / 11.32 200.25 3. 5ol
r . o
. * < , ) ,
o
\ Py
* A ‘w 7 N -
=
~ &
l’ 1
b ! i

-

16

e
v

i
!/

o8 138 1
A n.ummnm
’ B




e - Remediation Efforts
' ) 15
e Figure Caption

Figure 1. Mean errors and latenby measures of hyperactive children on the

MFF (measure of impulsivity)(under four training conditions.
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