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' RN , ’ " Abstract - L=
. - e . . . \ ' ' ‘
, . ! A serles of measures hypothesnzed to test. two componehts of attention,
. decision: maklng and maintaining attentlon over time, were studled |n educabley ,
“ - . '

mentalfy retarded and normallyrdeveloplng boys at three ‘age levels. Multi-

varlate analyses, followed by univariate and palred comparlson tests, indicated *

that both the educabley mentally retarded and normally developlng boys |ncreased

o in attentlonal effncnegcy wnth age in‘both attentioral processes. The flndanS‘. p

~

of the present study were |nterpreted to suggest that at/about 12 years of age;
the capacity for most attentlonal processes has’ al ready developed |n both edu-

. L cabléy mentally retard‘d and normally developlng children. ‘The flnd:agethat

; educabley mehtally retarded chlfdren d|d not differ from their normally develop-

: ing peers on the hypothes:zed components of attention was interpreted to support -

the developmental position ofjretardatlon. Correlatlons between the two atten-('

tional-peasures were not found to be slgnlficanti These findings were further ’

- -
-

_consistent w1th the |nterpretatlog'that the hypothesnzed components of attention.

v

represent |ndependent processes and thus may have differential lnfluence on
RN
chlldren s academic performance. : - , !

-
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A Developmental Analysis of Attentional Processes in Educabley

+

. ’ ' Mentally Retarded and Normally Deveﬁopfng Children

In the study of excepttonalnty, there has been a popular view as to the

. " - importance of attentnonal\gﬂ%ﬁ}emg\jn children- with educatlonal handlcaps. ln«

.. the classroom and in clinical practice,” the pervasiveness of the dlagncsls

"attentional problems''_as described in psycho16gical.reports has been part*ic~

ularly characteristic of mentally rétarded’cﬁildren. “A prod|g|ous amount of

T emp|r|cai resea?ch wnth mentale retarded children has ind{cated that this

~

o« ' characterldﬁlc is manlfested Tn.a nUmber of 'ways Includlng slow reaction times
-4

(Baumeister & Kellas, 1968), poor 1nh|bltory control (Denmr, ]964, Krupski

-

/ ’
19752 and general deflcnts in attentional performance (Le!hert 8 Baumelster,

1973, Zeaman & House, ]963) ‘It has been further 'suggested that defrclts in

o

-ing relevant Informafrsn from the envuronment to perform competently (Porges,

'1980) and may cumulatlvely result in deflcxent,cognrtnve deve1opment (Wersz &

’ Achenbach 1975). Accor@nng to Douglas (1972 1974) defuélts in attentlon per*

meate and ihpair the functlonrng of children with a wide range of learnrng dus-
orders and impede their academic function!ng ) In fact, the abillty to regulate

) \
attention has.been.found ta'he as important a factor in school success. as intel~

.

. ]i%ence (Margolis, 1972), | ;
Although there is widespread agreement as to the importance .of attentional

»

. problems {n children with educational handicaps, °there has been a burgegniné

-

—contern regarcing the lack of clarity or specificity as to what attentional

deficits dlstlngulsh handlcapped learners from their normally achieving peers

4

-

(Keogh & Margclls, 1976) . For example,,Keogh)and Margolis have noted that

attentlon may coatrlbute to the mentally retarded child‘s inadequacy in obta!n-
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ctinical observations of attentaonal defacsts by teacheps and psychologlsts o

-

may mean that a chlld hé% tendencies toward perseveraf‘on while in other chnl- )

« ~

dren it may signify that he moves about frequently and quucz?y Keogh and

Margolis (1976) have further |ns|sted that more powerful'remediation programs

" are most Ilkely to emerge when.there is precision regarding the nature of the g ,

L]
¢

attentional disturbance. . , ..

~

Recently, Keogh and her assoclates (keogh, 1971; Keogh ¢ Donlon, 1972

Keogh & Margoljs, 1376) have suggested how psychologlca] theor|es of attentlon

'
whlch Had prevnous]y been spec|f|c to adult populdtlons, might' serve useful in .
the duagnosls and treatment of chnldren with Tear/ing dlsorders. Attacking the . dg{:
f: concept -of a global attenqlonal deflc;t with handacapped learners, Keogh and , . )
o Margolls (1976) have suggested that there are important separat:?unitary pra-
) 2T ; .
cesses which contribute to the totaf atténtionad prohlem of thege chi]dren. .
’ ;' , Keogh‘and/her colleagues (Keogh, 1971; Keogh & Don]on, 1972 Keogh & Margolls,
o 1976) Kave subdlvuded‘these attentlonal deflclts into three d|st|nct processes: ,
d“ (1) comlrg to attention, *(2) dé%lslon making, and (3) sustained attention to a J
,: - task‘éver time, Most importantly these unltaf; processes of attentlon have been _ .

pos

relaeed to varuous types of academlc learning. - For exayple, it has been . fogpd é//
- )

G .

that “comlng to attention' ‘and “decislon maklng” are attentuonal gomponents
. * which are primarlly reIated to problem solving" abllltles (Keogh & Margolis) 1976) .

 Thus, remediatlon efforts in modi fying these attentlonal def|c|ts are apt to A

4

result in ‘correlated improvements in a number of very important related areas

r )

such as reading. , : ‘ : , . -

* . -

One related aspect of attention which has heen Investigated extensively ~

"with children from retarded populations Is "coming to attention or more-

. -
o ’, &
9 ‘ 1%

. v
. .
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specifically the selective ang\organization of the salient ahd critical ate

~

tributes of a task. Hagen and Huntsman -(1971) comhared normal ‘and mildly

L4

retarded‘chiidren on a task which measuréd se]ective attention, Attentional
i :

‘perfprménce was found to impreve with mental ‘age, and“mijdiy retarded children

-~

performed as well as normally developing children of equivalent mental age.

Attentional performance was found to be independent‘of memory (Hagen & Huntsﬁan,

-
-~

o 1971).‘ Hagen and Huntsman (1971) have interpreted their 'data to suggest, that'
. mildly retarded chiidren lag behind “thelr normal peers_in the|r ablilty to
£ 4
seiectlveiy attend. For educabiey mentally retarded chiidren, the relation=

ship between mentai age and other components of attention has not yet been in-
N\ ~ / ' )

- "
attention (Zeaman & Housé, 1963), most studles have focused on a single com-

ponent.of attentlon, such as selectivity .(Hagen & Huntsman, 1971), rather than
’, .

on severai components of attentnon representlng a comprehensnve modei of the
. , . _ I
- PR -

attentional’ process. . .

o ' .
For _normally deveioplng chlidren, it has been demonstrated that the ability

to organize and sustain attention deveiops with age (Gale & Lynn, 1972) “ Con-

sequently, it has.been suggested,that»ghiidren who have been identified as han-

dicapped in learning“ma¥} weii develop the ability to process attentionﬁgt a
siower deveiopmentai,rate than their normaiiy achieving peers (Rosé, 1976)‘

* Empirical data on the relationship betweén various types of attentionai proces-

- sing, and mentai age for educabley mentaiiy retarded chlidren, however, have not

™

" been “found. Slnce there is a developmental trend toward attentional processing

" in normally developing children, the same developmental trend would be expected

N iﬁ'edqcahiey mentally retardedichiidnen; but that educabley mentally retarded

children would lag behind their normai peers in this development.

- ) -~

( .
:
' 6

[S

vestigated. Although there is extensive'researqh on mentally retarded children's_

-

—
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- One purpose of the present study‘was to compare the attentional processing

» performance of educabléy'nentally retarded and nBrmally developing chlldren at

~

-~

~three age levels, Specifically, the attentlonal cgnponents of declslon making

-

and sustained attention | were lnvestlgated ' Because.the same developmental trend
[

was expected in educabley mentally retarded and normal children, it was hypothe-

.

sized that attentional performance would iricrease with mental age in both groups

but that educabley mentally retarded chlldren would lag behind the normal chil-

'
'

dren in these two atteDttonal processes., ., . ’ .
Another‘purpose of this study was to lnvestlgate the relatlonshlp between
s /s -
the two attentlonal components so as to ascertain whether a commonallty exists
‘ -

‘between the two hypothesized attentuonal processes. .

. ; %
‘ : ' . ‘ Method - .

-

Subjects. Th1rty-slx educabley mentally retarded (EMR) and 36 normally
’ -
developlng boys, from each of three age groups; participated in this research

Because of the prevalence of attentional problems in~males, only boys were in-

_ cluded in the'present research. The educabley mentally retarded boys were
Y ' - ' -

" sélected from specdal educatlon.classes in a large metropolitan 'chool system,

No children with other major diseases and obvious physlca¥¥defects were in-

S »

cluded-in -the sample. The .normal sample- was selected from a representative

school in the same county school system. A1l schools served a predomlnately

w

middle~class population., The compdsltlon of the resultlng_three groups (Normally
-

v ' ':Achlevlng, 13 'and EMR 1-3) Is presented in Table 1.'.Subjects were group
matched at three levels of MA with the resulting 1Q variations, 1Q scores
were'obtainéd'ﬁrom the Slcsson Intelliigence Test (Slosscn, 1963);’

‘ ’ - R I3

~

",

Insert Table 1 about here’ :

el " . - g ’ -

L 4 7 .
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One experimenter conducted all testing., No subjects were eliminated during

v

the.actual testing. - \’. N

- p Procedures, A1l boys In both regular status and EMR sampleg were ad- d
_minlstered two tests hypdéhesized to tap differing aspects of attention. Decision
making was aggessed Qithlthe Matching Familiar Fiyures Test (MFF) (Kagan, Rosman,,
Day, Albert, & Phillips, 1964), a widely used measure of decision speed and
?ccurécy updeg conditions of response uncerfajnty.‘Latency s?ores ﬂjhe time

required to T/ke the first response to each of the 12 tasks) and error scores

(the total number of errors made on tie 12 tasks) wé;e obtained for each chifd.
. = .
Sustained attention was measured with the Children's Checking Task (CCT) (Margolis,

-

1975). Tests were administered in the child's home schools. .

.The CCT was gjven as a group test to all children in both regular and EMR

4

classes, followed by individual administration of the MFF. Standard prdcedures

(]

“and scoring systems for the MFF and CCT were followed. The CCT was developed as

{ . -~
a technique for measuring ability to maintain attention to.a task and has been
showh to be appropriate for use with children in grades one through eight -5

!

(Margolis, 1972). The CCT has been demonstrated to be rgliaﬁde when administered

-
.

as a group technique (Margolis, 1972).

» The ccr {ncludes a .five pége bookleé with rows of printed humbers and a
tape recprding of a series of numbers recorded in random order at the rate of
one numher pér second.y The {ecordings were pqpfessioqally‘made with decibel
levels controlled, The numbers in the-booklet were arranged in 16 réws per page

with 14 digits per row. Rows were identified by letters in alphabetical order,

. —— . ‘
. The child was required to listen to the numbers on the tape recorder while

‘ checking them agafnst an almost identical series in the booklet. The tape and

. ’, . . - .
D - .
« O b N 4
.
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_booklet_were prepared so.that there were fourteen_audio:Qiscrepancies for each
page where the digig.pre%ented auditorially did not match 'the coriespondfng'
-digit. in the booklet. The test was scored on two types of errors) omlssions
*(missed dlscrepanc1esl and commissijons (correct numbers marked as incorrect)
Total administration time for the CCT was 3Q minutes. — In the preseng\stu@y
- the CCT was administered to the entire classroom of approximately 25 regular
‘ class pupils and to special classrooms containing 8~12 edﬁcabiey mentally.re=
“tarded pupils.
Results

S )

*Table 2/presents the means and standard deviations for the total scores on

-

Ihsert Table 2 about here

v

A 3(age) x 2(type}qf child) multivariate analysis of ‘variance was carried
out, with the.dppendent measyres being CCT omission, CCT commission error’scores,
MFF error and MFF iaténcy scores. This analysis indicated that significant dif-
ferences oécurred between ag,e\groups"_ii(lo, 63)= L4.41, p< .0001.' No differences
occurred between the educabley mentally retarded and normally developing chil-

" dren F(4, 63)= .49. No significant interactions occurred in the anaifsis.\\k

Separate -univariate analyses of varianCe we{e carried out to examine the

/ differences hetween, age groups. These anaiyses indicated that significant dif-

ferences occurred for the MFF error measure’(F- 3. b3, p <.04), the MFF iatency

measure (F=2. 98 E< 05), and the CCT omlssnons error measure (F= 9 34, R‘

|0003)_o ’ . ' -

the CCT and MFF for mentally retarded and normal children according to age groups.
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-

. A Duncan s Multiple Range post-hoc test was used to fuq&her lndlcate where

age differences Occurred for the MFF error and latency scores and the CCT omis~ *

© +

sions error measure. This analysls tndicated tﬁat MFF error.scores were sig-

hY

j nlflcantly greater for the youngest group of subjects (Group 1) than they were
“for the other two groupe of children Q1<-°5 Thls analys{s further indicated
rtnat'MFF latency scores were sjgﬁlflcantly hlgher for the nine~year-~old children

(Gncup 2) than they were for the other tws age groﬁps (p <.05), The oldest
group (Group 3) obtained fewest errors on the cCcT” omlsslons error measure (E< .05),

The mean errprs and latency measure of the attentional task are presented

-

c
-

in Fagure 1. ' ' « z

¢

!
Insert Figure 1 about here

-

To ascertain whether the attentional components were related, correlations

were calculated between both MFF error scores and MFF latency scores and sus~
tained attention scores for both normally'developlng'and educabley mentally
retarded chlldren at each of the three age levels. Relatlonshlps among the

) attentlonal measures were in general of low to moderate magnltude. [t can be.

seen from.Table 3 that ‘none of ‘the 54 correlatlon coefficients were significant,

Insert Table'3 ahout here

.
’ a
-

Discussion
R
The findings support the results of other studies In demonstrating that

-

there is a difference bétween younger and older children in their ability to

i0 '

‘e

-
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c‘ ]
perform on each of the tasks measuring the hypothesized attentional “components.

,Thus, the findlngs from the present study further indicate that the ability to

p?ocess attention develops with age. Capaclty for sustained attention as

measured by the CCT improved with age in hoth normally developlng and educabley

3

mentally retarded children with an acceleration in performance by the age of -
eleven years. :Also, capacity for decision making as measured by the MFF im-
proved with-age in both normal and educabley mentally retarded children with
an acceleration in performance between the age of 9 and 10Q years The findings
of the present study taken together wlth the research presented by Hagen and
his associates (Hagen & Drucker, 1969; Hagen & Huntsman, 1971) wh{ph examined

“the hypotheS|zed attentional component of comlng to attention, suggest that at

7

about the age of 11 or 12 years, the capacity for most attentional processes has

already developed. \-

ai .
Contrary to the expectations based on that research which suggests that

general deficlits in attentlion are particularly characteristic of mentally re-
tarded children (Baumelster & Ketlas, 1968; Denny, 1964; Krupskl, 1975; Zeaman

& House, 1963), no signltlcant differences occurred between educabley retarded and

.

normal children on any of the attentional measures. The data.obtained from this

-

present research however, is conschant with the flndlngs presented by Hagen.and
P AY

Huntsman_ (1971) who found that mildly retarded childten performed as well as

normal subJects of equivalent mental age on.a selective attention task, The

findings of the present study in combination with the results présented by Hagen
+ @

and his colleaguej lend direct support to the developmental position of retarda-

" tlon as set forth by Zlgler (1969). According to Zlgler, retarded children with-

,out organ{c etiology should receive equivalent scores on cognttive tasks as MA

-

11 ‘ - !
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J . 10

matched norma™y developing children. For the present study, the finding that

did not differ on the tasks measuring the hypothesized attentional components -

4rly supportive of the developmental position. Although the theoretical

".\\\guestion of component |ndependence cannot be answered definitrvely from the

present data, the assessment and intervention |mpl1catlons appeap te -he clear. «
.7 /
For éducabley mentally retarded children, curriculum emphasizing attentiOnal

\\\*““ demands should be presented at the child's levei of mental age,. i ~

Overall, the magnitude of the coeﬁi;cnent of correlations was simply not

®

large enough to allow for’ the interpretation that there is some commonal&l
among the two hypothesized attentional components. None-of the corgelation .

coefficients between the variqus attentional measures weré significan for the

> -
.

‘ :kntally retarded or normal children, zHOWeQer, the present findings of no clear

-

relationship between these two attentional processes might further be ‘interpreted
to suggest that the hypothesized ettentional components did indeed represent, dif-

fering aspects of ability and/ or task requirements, a point of particular im-+

' ’ .
c .
. -~

. : portance when planning curriculum approaches, N ‘ "

- K
{

’ -
. -

o e~ e - - . - ' . - 2
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Subjects

. Regular 1
EMR 1 «

Régular 2-

EMR 2

Regular 3
EMR 3

N .

12

12

12

- 12

° ) ) - )\
. I3 . -

~

Vo - F

.15

i Table 1" 3
Compoglti&q of the Experimental Groups

»
L

. MA ‘ CA
-(in years and months) (in years 'and months)

. 8-1 _7-10 |

7-10 10-8

9-11 9-10

9-8 13-1

v 3 A%‘
11-1 10-11
11-0 14-1.
[*]
Es /‘ ,
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I

103.2

73.4 "

100.9

-73.9 7 ¢

"~ 101.5

78.1
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Table 2

~ Means and. Standard Devﬂftions of Normally Developing (ND) and

Mentally Retarded Children (EMR) on Attentional Measufes

v
+

- . ‘Group %,_“ . Group 2
‘ . Moo osh Moosp
[ Op};sion |
ND .. 333370002 . 2467 16.53
EMR " 29.67 10.67 27.50 20.62
CCT Commission . ‘&{*’“ ) N
ND o3 T9.58 29.09 23.58 ¢ 28.34 .
EMR , 18.33 8.46 14.58  9.19
CeT Total Errors 4 , j
ND “ 62.92 33.72 48.25" 40.06
MR 48.00 12.0k 37.92 16.71
MFF‘Er;o;s A
ND C . 182 526 ¢ 14,00 .97
' EMR 15.53 7.58 ° 13.25  5.83
MFF Latenéy w - ‘ ”
k ' ND t 85.42 30.89 ‘ 109.50 51.77
B EMR 110.50 48.19 121.00 73.75
’ *
- 18
. B

érbgp 3
M sD

12.67, .9.27
17.00 10.52

' %
11.17  5.86
!6.33 15.55

53.00 10.75

_ 32.50 22.93

»~

10.92 5.32

14.58 5,12

.87.92 54,51
69.92 40.13

Educabley




Group

,EMR
Group

1

2
3

Combined
n=36

Regular
Group

1
2/

3

Combined
© n=36
Combined
N=72

Table 3 .

r Coefficients of Correiation Among, Attentional Measures

MFFT Error

v

CCT Omissions CCT Commissions CCT Total Errors CCT Omissions - CCT Commissions -

\ (
.29 -208 .20 -.05
-1k 30 a9 -.15 ’
7 N
.38 .08 .21 -.38 .
.27 5 .20 * -9
- r . - -
1 1 LY .25
.0k -.30 -:19 -.3)
.28 | -.21 .02 -.15
Ry -21 o+ -09 > .24
. <
21 .09 9 ~.09

MFFT Latency

1

.28

.03

.15

.01

CCT Total Errors °

-

15
.04
.32
a7

. 39.

.04
.24

.12
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Figure 1. Mean errors and latency of attention measur®s for educabley
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