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Visual and Auditory Attention

in Hyperactive and Normal Boys
During the past several -years, the acceptance of the central impor-
4

r ' " tance of attentional deficits ih-gypgractive children has emerged in much
of the research literature (Anaerso;, Halcomb, & Doyle, 1973; Douglas, 1972,
1974, 1576; Douglas & Peters, 1980; DyQ:;n, Ackerman, & Clements; 1971;
Margdlis, 1972). Douglas and her colleagues (Douglas, 1972; 1974, 1976;
Douglas & Peter;, 1980) have argued that the major:disabiﬂi}y o?'hyperéc-

~

tive children involves a de?icit in sustained attent¥on and an inability to
inhibit impulsive ré;ponding on tasks or in social /situations that require
focused, reflective, organized, and self-directed effort. It has been
fugthen suggested that problems with sustained atteﬁtion and impulsé con-
trol permeate and impaif the functioning of hyperactive children and that
these deficits often are directly responsible for their academic failures

(Luria, 1961; Douglas, 1%]2, 1974, ?976; Douglas & Peters, 1980; Sykes,

Douglas, Weiss, & Minde, 1971). .In fact, the ability to sustain attention

has been found to be assimportant a factor in school success as intelligence

»

%

(Margolis, 1972). ’ .

-~

For normal children, it has been demonstrated that the ability t6f3us-

tain attention develops with age (Gale & Lynn, 1972). Conseqqent]}, it has

been suggested that children who have been identified as handicepped in

-~
r)

learning may well develop the ability to sustain attention at a slower
developmental rate than their norma} peers (Ross,|1976). That th%;acgivz
children do not function as efficiently or as dccurately on tasks of sus-
tained attention as do normal controis has been demonstratgd ina pngdigioug

amount of empirical research (Cohen & Doudlas, 1972; Douglas, 1972;“Dykman,

\)‘ . ~* ‘ —
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to visual information. Whether hyperactive children lag behind their ror-

[
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Ackerman, Clements, & Peters( 1971; Firestone & Douglas, 1975; Parry, 1973;

Sykes, et al., 1971; Sykes, Douglas, & Morgenstern, 1973, Zahn, Abate,

S

Lsttle, & Wender, 1975) Emplrlcal data on the relatlonship between sus-

tained attention and age for hyperactlve children, hOWever, have not been
‘ 4

found. Slnpe there is a developmental trend toward sustained attentLon in

normal children,, the same deyelopmental trend would be expected in hyper-

bd

active chfldren; but that hyperactive children would lag behind their nor-

¢

mal peers in this development.:

Another line of.recent research has suggested that attention to visual-

-

1y presented and auditorially presented stimuli develops differentially in

, .
norqfl children (Hartman, 1961; Perelle, 1972; Quay & Weld, 1980). Several

-4 * .
«.studies of learning and retentior®have shown that the auditory stimulus

- .

Presentation mode is superior. to-the visual stimulus presentation mode for
children below 11 years of age (Hartman, 1961; Perelle, 1972). Perelle

(1975), in presenting confficting auditory and visual information simul-

A
)

taneoys ly, found that children above 12 years of age paid more attention
mal peers on taskd of susgained_attention to either visual or auditory\ '
stimuli remains unknown. Quay and Weld (1980)+, in examining selective at-

. , <
tention to visual an? audite{y stimuli in normal and learning disabled
children, found significant}age differences for both auditory and visual.

stimuli presentation conditions. However, the learning disabled children,
' 4

in contrast to the normal children in their sample, did not becofe m re

attentive with age to visual stimulj. Developmental trends -in sustbineds

attention éfficiency with age to auditory or visual stimuli in chi ten
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diagnosed as hyperactive have not yet been inves??gated.

According to Douglas, (1974, 1976), problems with attention and impulse

control occur together and impede “learning. Douglas and her colleagues

(Douglas, 1972; Campbell & Douglas, 1972) have found consistently i;%:ifi-

cant moderate correlations between measures of various aspects of aftention
{

Al

and impubsi&itf. She noted:
“We Aaye been struck.by the degree to which our measures that tap at-
tention, impulse contPol, and the abilit; to take an analytic ap-

proach to problem; séem to go together in these children (Douglas,

1972, p.275). |
However, the research findings are confli;ting and inconclusive. The re-
ults of two investigations of the relationship between impulsivity and
visyal anq auditory selective attention did not’supportthe notion that at-
tentional deficits and impulsivity occur together in learning disabled
children (Hallahan, Kauffman, & Ball, 1973; Quéy & Weld, 1989).

I f Douglas' (1972, 1974) statement is correct that impulsivity is a
¢haracteristic of hyperqctivity, hyperactive children would be expected to.
be designated as impulsive by Kagan's (1965§_MatchFﬁg Familiar Figures (MFF)
Teét; the primary index of impulsivity., Although Campbell, Douglas, a&d
Morgenstern (1971) foung’hyperactive learning disabled children to be more
impulsive on both latency and error scores of the MFF, the results of otﬁer
studies have shown Iéarning disabled children to be designated as mo;e im-
pulsive only by the MFF error score, not by the MFF Ia;ency score nor Kagan's

double median split (Brown & Quay, 1977, 1978; Quay & Brown, 1980; Quay,

Popkin, Weld, & Mc Lesky, 1978; Quay.& Weld, 1980). This latter finding

( : .
- T

) \
” . 3
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could be a function of the relative validity of the MFF latency and error
ncy measure has been

measures, since the const}ﬁct validity.of.the MFF late
ques tioned (Block,,BloEk, & Hérrinéton, 1974),

Kagan and his colleagues’ (Mussen, Conger, & Kagan, 1974) sgated but
did not demonstrate that children become more fgflective with age. Brown

and Quay (Brown, 1980; Brown & Quay, 197Z£'Quay:8 Brown, 1980) found that |
both normal and ifftitutionalized behavior disordered 8-year-olds obtained »
higher MFF errgr scores than their adolescent counterparts and that the
younger, but nof the adolescent, behaviorﬂaisordered group obtained higher
MFF‘error scores than the normals. %o differences occurr;ed betwesn any of
the groups on the MFF latenc*mheasdfé or the double median split.

One purpose of tﬁe present study was to compare the sustained atten- ¥
tion performance of 9-year-old and 14-year-old normal and hyperactive Chilﬁ%
dren to visual and auditory stimuli. Because the same deve’lopmental trend
;as expected in hyperactivé and normal children, it was hypothesized that
sustained attention performance would increase with age in both groups but
that hyperactive children would lag behind the normal child;en in sustained
attention to both visual and auditory stimuli. ,én the Easis of prevfous
research/fkndings concerning chi?dreﬂ'sypreference~for visual and auditory
stimuli (Perelle, 1975), the younger children were expected to be superior

4
in sustained attention to auditory as compared to visual stimuli, and the

older children were expected to-be’'superior in sustained attention to

visual stimuli. ’ 3‘

N

Another purpose of this research wids to compare 9-year-old and 14-year-

)

old hyperactivé children on reflection-impulsivity and to investigate the
L 4

§
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efficacy of the MFF latency and MFF error measures in differentiat?ng be~

tween hyperactive and normal children. .
4

.

The relationship between reflection-impulsivity and both visual ;;d
auditory sustained ‘attention was examined for both age groups of normal
and hyperactive children. ‘

Method

Subjects. Forty-eight hyperactnve and 48 ‘normal boys, 24 from each
of two age groups,~were randomly selected énd assugned to either a visual or
an audltory sustained attentlon condition. JThe mean age of the younger group
was 9,years, 4 months. The mean age of the older group was 14 years, 2 months.
The hyperactive boys were selectea from special education cIaSSes in a large ~
metrOpolltan school system ~They were placed into the classes after a rig-
orous dlagnostlc examlnatuon by‘auallfled psychologists and a hrstory‘hf dif-
ficulty in coping with the reghlar school program. Interviews with the parents,
detailed information'from the schoolsy and classroom obServations by traineq

4

o observers pointed to the presence of the hyperactive child syndrome. Thejr
"/
teachers characterized them as being highly inattentive, distractible, and ac- '

tive. Each child's pediatric examination must have been negative for other
"%

5 -

major diseases and obvious physical defects. A score of 15 on the Conners'
14

Abbreviateﬁ Rating Scale (Conners, 1969) had been established as a minimum ... _

T

- A

cutoff score to be considered as a potential subject in this study (Sprague

“Werry, 1974). The ne?BST sample was selected from a representative school
‘ ’

« «
in the same county schpol system. "All schools served a predominately middle-
“ v
+ class population. No child with an IQ below 80 was considered as a poten-
/

tiatl subject for the stud{f 1Qs for the normal children ranged from 85

-
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to 124 with a mean of 95.46. 1Qs for the hyperactive children ranged from 80
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i

to 102 with a mean of 92.33. The mean 1Q scores, derived from the Feabody

Picture Vocabuiary Test (Dunn, 1965) did not differ significantly for the

four groups when anal?zed by a one-way analysis of variance. All schools ° i
served a predominately middle-class pOpulationj \_\N\\

One-half of each age group was randomly asngQéd to a condition in which
the attentional stimuli were presented visually and the other one-half were

.
assigned to a condition in which the stimuli were presented auditorially.
The hyperactive childreﬁ in the visﬁalrand auditory conditions di not differ
on the Visual Sequential Memory or the Auditory Sequential Memory Tegt of the
I1linois Test of Psycholinguistic Abilities indfcating‘that the droups were
%omparable in visual and auditory memory.

Procedures. Each child was'individuglly presented with a sdstained at-
tentién task and was admipisgered.the MFF.

Sustained attention to auditory i}imuli—was measured with a modified v
wersion oﬂkthe ChiIGren's Checking Task (CCT) (Margolis,.1972). The test has
been shown to be appropriate for use with children in grades l'through 8. The
CCT includes a five page bo&klet with rows of printed numbers and a tape record-
ing of a serieszof°numbers.recorded in-random order at the rate of one number‘
Pér second. The recordjngg were professionally made with decibel levels con-
trolled. The numbers in the booklet were arranged in 16 rows per page with
14 digits per row. Rows were identified by letters in alphabefical order.

child was requ;red to listen to the numbers on the tape recorder whlle

Jiklng them agalnst an almost |dent|cal series in the booklet. The tape

and booklet were prepared so that there were fourteen audio-discrepancies for

-~

Ay

€
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“each page where the digit presented auditorially did not match the correspond-

‘ i )
ing digit Tn the booklet. The test was scored on two types of errors, ofis-

sions (mlssed discrepancies) and ¢ commi ssions (correct numbers marked/é/lln-

’ ;

correct). Total’administration time for theeCCT was 30 minutes.

.

Sustained attention to vista) stimuli was also measured with a modified

,
version of the Children's' Checking Task (CCT). To evaluate sustained atten-

. ' .
tion to visual stimuli, however, one important change was incorporated. Rath-
- . * ' . .

er than -hewing presented the numbers auditorially to the subjects via a tape
~
recordef, subjects were presented with the numbers visually on an over-head

. . . . Lot
projector. As in the auditory condition, ‘numbers in the booklet were arranged .

e ¢

in 16 rows per page with 14 digits per row. However, the child‘wé; required

to view the numbers projected from a series of transparencies on a wall while

’

simultaneous ly checking them against.an almost identical series in the booklet.
As in the auditory condition, there were fourteen visual discrepancies for

each page where the digit presented‘visuaily did not match the corresponding

.
- . -

digit in the booklet. The test was scored in the same manner as in the audi-

’ AY o ¥ - ' =
tory condition. The administration time for the CCT ,in the visual condition
was equal to that of the auditory condition. As in the'auditory condition, : \
the test was scored on errors of omissions and commissions. . ¢

It is recognlzed that the visual and the auditory procedures may not be «~ -
precisely comparable. The nature of the differences between the modalltles

does not permlt the evaluation of comparability. However, the two tasks were,

typical of the way in which auditory and visual attention would present them-
\

selyes in a classroom setting.

Immediately following the sustained attention task, each, child was ad-

[N

»
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ministered Kagan's MFF test. Latency scores (the time required to make the

first response to each of the 12 tasks) and error scores (the total number
. .-

N

,of errors made on the 12 tasks) were obtained for each child,

~
o -

Results .

¢

‘Table 1 presents the means and standard déViations for the CCT errors of

~omissions and commissions for the hyperactive and normal children at both age

g

levels in each of the Stimulus conditions.

d .

Insert Table 1 about here

.

-

The means and standard deviations for ‘the hyperactive and normal children

] L}

on the MFF error and MFF latencx scores are presented in Table 2.

Ay

Insert Table 2 about here

o ] A

»A 2(type of child) x 2(age) x 2(stimulus condition) multlvarlate analys‘s

’

of variance was carrled out, with the dependent -measures benng CCT om|55|on

,CCT commission error scores, MRF error, and MFF latency scordg. This analysis

indicated that significant diffegencea-occurred between age groups F(4, 85)=
7.61, p € .0001, and between hyperactive and normal children, F(4, 85y= 14.62,
P < .0001. A significant interaction occurred between the stimulus presenta-

tion condition and the type of chlld condition F(4, 85)= 2. 76, p < .03. The

§a M .

difference between stimulus presentation COndlthn approached 5|gn|f|cance

F(h, 85)= 2. 26, p < .06. ~ .

10

; P9 Visual and Auditory Attention
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¢ Separate univariate énalyses of variance were carried out to, examine the
. . ' . - é

»

‘differences between age groups. These analyses indicated that significant

. g N / ,
differences occurred for the CCT omissions error measure (F=11.44, p < .001), i
' . ) ~

the CCT commissions error measure (F=7.53 P < .007), the MFF error measure

(F=17.77, .E <' 0091), and thq MFF latency measure (F=3.70, p ¢ 05) ‘An InSpecJ

>

tion of these data revealed that performance on each of the measures improved'
with age for both hyperactive and normal children.
{

Separate univarjate analyses of variance to examine the differences be-

tween normal and hyperactive children ihdicated that significant differences

.
-

occurred for the CCT omissions error measure (F=38.83, P < -0001), the CCT
commissions error measure (F=29.45,§£ < .0001), the MFF error measure (F=9.63,

] .
P <€ .003), and the MFF latency'measure (F=11.06,‘B.< .001).  Ap |nsgect|on of -~

the data revealed that hyperactive children at both age levels performed more

’ ~

, poorly than the normal children on each of the dependent measures.

3 /

Separate univariate analyse§ further indicated that the interaction be-

tween stimulus presentation and type of child conditi0n§ occurred for the CCT
commissions error measure (F=9.h9,‘g < .003). Sepérate T tests (two-tailed)

indicated significantly more errors for the hyperactlve children in the vusual-
ly preSen‘ted st:mull condltlon~ (p< 0001)
To ascertain whether impulsivity was related to sustained attention, cor-
relations were calculated between both MFF error scores and MFF latency scores
j and total sustained attentlon scores both for normal and hyperactlve children
at both age levels. It can be seen from Table 3 that f}r the hyperactive

chnldren, none of the correlation coefflcuents were significant. For th@ nor- .

mal children," only two of the eight correlation coefficients were significant

ERIC - foo o
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and they are not in the predictable' direction. The most reasonable e{PIaﬁa- t
tion is that they occurred by chance. ) ‘. 4

.
[] { ‘.

v . -

Insert Table 3 about heré

Discussion ! _ (.
- The fin&ings support the results of other studies fn\demonsgrating that

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

sustain attention. Furthermore, for normal children, the age-difference oc-

.

curred for both visual and’auditory stimuli. However, the hyperactive childreﬂ,_

in contrast to the normal children, did not become more attentive to visual

stimuli. This failure of ﬁyperactive children to develop increased attention-
al efficiency to visual stimuli may be related to their school failure, since

. the school makes stringent demands for attention to visual stimuli in its re-

.

quirements for silent reading, visually presented mathematics problems, library
LY . ‘

work, and "'seat work' (Quay & Weld, 1980). These findings suggest that hyper- °

active children might benefit from special tutorial assistance in developing

- ‘

‘sustained'at;entional efficiency to visual information. Currently, we are

»

engaged in such training programs with hyperactive children, and our results

appear to be ‘extremely promising (Brown, 1978, 1980; Brown & Kroll, in press;

-

Brown & Alford, Note 1). '

’ L
Contrary to the expectations based on Perelle's (1975) findings, differences
' i

between auditory and visual attentional eﬁfiqiency only approached signiffcance.

1
]

However, the procedures utilijzed by Perelle (1975) HifferedAfrqm the procedures
of this study in that Perelle's protedure required the children to make a-

.

choice between competing auditory and visual stimulj. “Whether hXBgractive

ERIC R 12
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and normal children are able to attend equally weiﬂ'to both types of stimuli \

- .. awaits further investigation.

On, Kagan's MFF Test 9-year-old hyperactive children werg shown to be more
! . . . = . - . .

. impuisﬂﬁe than their normal peersvon both MFF error and latency measures. Also,
.“w 3 2 - ‘t"y\x . B 4 .
: ~ . <, PO . N
the finding that"significant differences occurred as & function of agefor

-~  both normal and hyperactive children may be interpreted to suggest that hyper-
) ' ’

“active children become less impulsive with age. Tn fact, in follow-up studiesm#
« ,\ﬁ == k

of hyperactive children Weiss and her coiieagues (Mlnde, Lewin, Weiss, Lavuqueug,

% Douglas, Sykes, & Mlnde, 1971; Weiss, Minde, Werry, Dougias, & Nemeth* 1971;

Weiss, Hectman, & Perlman, 1978, Heé&man, Weiss, Flnklesteln,;Welner, & Bennxx
b

"1976) found that their subjects became ies’hyperactive when ti'%reached.

®adolesCence. The present finding that the normal children in this sample be-
- o s
came more reflective with age appears to be further consistent with Kagan et

, - al.ts (1974? speculation that MFF scores are a function of age. h

3 sy 3 ~ . ’ ‘

e A The finding that hyperactive children differed from their normal counter-
.- pérts on both MFF latency and MFF error scores is consonant with the findings

presented by Douglas and her assocnates (Dougias, 1972, 1974; Campbell, Douglas,
& Morgenstern, 1971; Campbeii 3 Dougies, 1972). Howgver, the present findings-

% of no clear relationship betweeﬁ”attention and refiection-impuisivity-as measured’
by the MFf does not support Douglas' notion that'probieés with attention and
impulse control Qccurﬁtogether in hyperactive childreh None® of the.correla-

.

tlons between MFF scores and measures of sustained attention were sugnlficant

*for the hyperactlve children ‘in this sample. This flndlng ngjcates either

that.ref?ection-impuisivity and sustained attention do not necessarily occur
' 3 .

. together in hyperactive children or that the most widely used methods for as-

sessing each characteristic are inadequate. ' ’ ’ ‘

13
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Hyperactive
Visual

Q8-year-olds
14-year-olds

Auditory

“%;;1' 9-year-olds

1h-year-olds

Norma1
Visual

9-year-olds
l4-ygar-olds

Auditory.

9-yeér-olds
14-year-olds

Table 1

Means and Standard Deviations Yor Visual and Auditory Sustained Attention Scorei/t

of Hyperactive and Normal Children at Two Age Levels

" CCT Oﬁissions'

"Mean SD
\

L&,00 18. L4
18.50 23. 41
30.58 23. 48
21.00 26.50
5.83 ° ' 6.60
\ 5.42 8.65
13.92 5.95

4,50 2.

o

CCT Commissions

Mean Sh
54,58 23.20
28.00 43.45
24 .50 31.99
9.08 9.92
5:83 5.97
2275 4. .ah
7.92 k.32
2.25 2.26

Total
CCT Errors
Méan ! )
«
101.00 29.83 )
46, 42 £9.95
52.00 L9, 89
30.08 36.29
- »w
11.66 8.07
8.17 9.36 .
- 4
22.00 - 7.78
6.75 3,08 Y
o
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' ' . Table 2 .
Means and'Standard‘beviations for MFF Error and MFF Latency Scores of ; Tﬁ
<

Hyperactive and Normal Children at Two Age Level

Error Latency
’ Mean SD Mean SD
*Hyperactive )
9-year-olds / 14,88 7.38 97.38 36.03
l4-year-olds - ~ 8.67 5.36 117.67 b2.75
r ) 2 \
Normal *
- 9-year-olds 9.96 5.5 133.71  76.39
l4-year-olds 6.37 3.72 . s 157.L6 55.58
€
- b
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Group
9-year-olds
Hyperactive

Normal
Combined

14-year-olds
Hyperactive

Normal
Combined

.02

loloro o
AAJ\A

an oow

.003.
.005.
.007.

3 Valsual_ and Auditory Attention
22,

£

ttention Scores and MFF

MFF Error

i&; Latency ‘
VAudi tory Visual Audi tory Visual
-.0% . -.12 A8
.37 .682 -.07
.30 .
.07 ‘ 13 .-.l;obé> -.01
2 .10 -.73d T -.08
.30b -:20¢ °
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