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The purpose of !ﬁqptesent study was to evaluate

-the impact of 3 brief ‘®ognitive-behavioural R -
intervention on vigilance performance in hyperactive

children. Douglas (1980) has argued that the primary

deficit of hyperactive children is in their ability to

sustain .at\:encion. Although a number of studies in P

recent years “have demonstrated that @ ) ] 3 &

-.' d ccgniuve—hehavioural interventions have a posiuve ’ o &
i impact on social and Bcﬂdemlc behaviouru, there is i

. l1tt1e evidence to su&gegt that the 1ntetventions p .
produce effects on more basic c.ogrutive functions, such> S :

as ‘sustained aftention., Using a multiple*~baseline

design‘, five subjects were a;sessed with a continuous ~

performance task.(C.P.T.) under b_a_seliﬁe‘ and 4 Y. r

intervention conditions. The intervention was based on -

the model of cvogni_tive—behavidur. therapy deveioperi by :
Meichenbaum and Goodman (1971), and was aimed at
L assis:ing the subjec:s to more affectively atcend to N b
' the’ concinuous per!"oxmance task. .No significant
. chsnges in Vvigilance performance were observed, i '
%7 ' Sujgesting that The cogaltive-behavicnral intervemtion i

had no effect on the ab}l!ty of the subjects to sﬁsiain N Lt

attention. However, the failure of the changes in ° . ‘4




-

vigilunce perfornnnce, in the 1nt!tvention condicion,

-to reach signitinance may be related to flaws in the

‘. design of the p nt. It is suggested. that

future studies of the link between ) =

cogniiive-b hiviou:ul interventions and vxgiiance

. comparisons . Studiee designed to assess the ilpact of
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INTRODUCTION




+ child exhibited inconsistent-academic performance and

entrenched in the clinical literature. <This- was based

) behaviours which made up the syndrome of hype_tacti‘vity,”

‘Attentional Deficits in Hyperactivity

Until recently it has been the components of
activity level and impulsivity that have -been the
defining features of hyperactivity. Both in school and
at home these children were ident:tfied by parents and =
teachers as. problem. children due to their high activity
level-and lack of control. The“children also failed tb -
perfcrm -academically, a finding frequently ascribed to
non-compliant or disruptive classroom behaviours and i
difficulty in maintaining on-task behavi;u:?(agzkl*_ey.

1981). Teachers, frequently noted that the hyperactive

therefore suggested that the child was s1mp1y lazy and

not will:.ng to try the tasks at hand (Douglas, 1972) <
With this:enphasis on overt problem behaviours, liggle '
was geng in terms of describing and defining the
_cognitive c’t;‘mponencs of the disorder. $ .

L4 _Until the mid-1960's the notion of hypéractivity

as a syndrome secondary to brain damage was firmly

on the observatzon that chlldren with demunsnrable
brain damage accanonally exhlbited a high level of I
r & Kupfer,.1981).. . *
The ut111ty of this notion was ra}en l:.mited since

1mpu151ve behavlour (Lahey, Delam

there were many children in whom To htaln damage could

L 4
‘be demonstrated but who exhibited a la‘kge number of the




Efforts were‘mude to devise a purely
behaviou:al/qu‘auti:mve definition of hyperactivity,
whu:h could provide an objective criterion by wmm to
dugnose the disorder (Ross & Ross, 1976).

. More recently, however, the emphasis in the
definition of hyperact'ivi:y has shifted to cognitive
deficits in these children, espécially deficits id

= sustained attention. Douglas' (1972) arti;:le, which
summarized a large bud? of research on cognitive
defxclts) in hyperactive ch11dren, played ‘an important
role*in redeflmng the .natire of the “disorder. Many
teseatchers currently atknowledge that attenuonal

ehaviours belled hyperactivity (Schierberl, 1.979;

\f:eficits argaa prlmary compunent of the pattérn of
Fu'estone '&. Douglas, 1975; Gharles, S:hhln, Zelruker &
Guthrie, 1979; Goldberg & Konstantareas) 1981} T
“Wallander & Conger, 1981), Indeed, the Amencan ’
Psychiatric Association recently redefined its ¥
"hyperkinetic syndrone of childhood" as "attention
deficit disorder-with and witRout hyperactivity"
(0.S.M.-IIT, 1980, p.41).  ~ *

Sustained Attention .

Douélas (1972) presented- the first-comprehensive

" 'model of hyperactivity in.which.deficits in sustained




.variety of cognitive and learning difficulties had been

.Subject to observe a continuous display of letter‘s',

a target sequence of letters (the letter,

attention playe%l a primary role. She noted t‘hat‘a wide
= ! N ;

| '
associated with F\yperactivity but little research had
been conducted t& define these deficits in a systematic
and co.ntrollg;] fashion. She observed that hyperactive
children Erequenﬁly have a "short attention span"
This is mamfested by concentration problems,
dls:tactlblhty, and difficulty in”sustaining attennon
to an extended task OF. plgy activity. Douglas and, her
collegues carried “out a series of well- controlled
studies to investilgate the abilities of hyperactive
children to_sustain attention.. In this Tesearch four
measures were used|most frequently‘. ';rhes‘e measures, ° i
and the findihgs K\I ch resulted from thém, will be R
described below. . | .. !

1. The delayed réaction time task required thé
subject to respond .as rapidly as possible to a stimulus
sig‘n’al, which was .preceded by a warning signal and
pre:)aratory interval. Douglas and Peters (1979)
reported three studies using this task. In each study |
the hyperactive children showed a steeper decline in
response speed over 'trials-and greater variability in
response spee;‘l than‘the normal, childre‘n.

2. The continudus performance task required the

appearing one at -a time, and to push a button whenever

"A" followed

\




by the letter "X") appeared. Douglas and Peters
(1979), citing a number of .studies tha't employed this
task, showed tharr hyperactive‘ children made f‘ewer
correct responses, and more incorrect responses than
normal children, and that performance for the
hyperactive children deteriorated with tim’on task.
3. The serial reagtion ysk required the subject /
to observe five lights, each of which was associated/
with a push-button on a display. As each light wen / on
in random nrde;- Ehe subject is required to pgsh thJ
. button to extinguish the light and another light did
. na; appear until the first light had been switched off.
‘pt;uglas and Peters. (1979) _;hawe;d that no significant
‘differences were observed- initl’ge«teaction,tvi.mes‘of ‘%

hyperactive ‘and normal chilfl;en in several studies

using this task.
4. Vl;he ;;hoice reaction task required the subject
to press buttons which corresponded to geometric ®
figures as thes’e’figptes appear on MNscreen. The
_trials were discrete and the subject's attention i§
redirected to the task following each trial. Douglas
and Peters (1979) revieved several studies which used
this task and foupd that no differences in response
timeswyer@‘obse:ved for hyperact:‘%vve and normal
children. '~ ) N
In® summary, ‘the hyp‘eractvive subjects used in this

research showed the gréatest deficits on the continuous

. / “




» . .
performance task and the delayed reaction time task but
showed relatively similar performance to the normal

controls on the serial reaction task and the choice

reaction task. These tasks, differed on at 1east two e el
dimensions. First, the choice reacnon task and the
,,hserial reaction task employed discrete trials, in tha:

ﬁfﬂew sleulus did not appeat until a response was, made .
a2 -

to the first sénmulus. Second, in the choice reaction
-
task the subject's attention was redirected to the task

before each trial. The continuous performance task and -

the delayed reaction-time task uerg both

experimenter-paced and thus required the subject to . ;
main:ain a relatively rapid response time and- did not

include a’ny'redirecting of*attention between tr‘;ls. ¥ |
The data suggested that hyperactive children sshow the w vy
grea@{:’:s on tasks which require the ability to s

gustam attention to a stimulus for“an extended period .

of time without external prompts.//\ o

Selective Attention and Distractibility

The findings presented previously’ regarding
vigilance performance in hyperactive children represent
one catagory of research into the attentional proceséesJ a

. of these‘ children. A 'second category of research a}\d

theory, concerned.wit,h-}he selective aspects of
i o - R

‘ . . /




attention in hyperactive children, Involved. filter

theories of attention like tHyone developed By

~ proadbent (1958). These theories have been used to
account for data regarding distractibility in ' P
hyeractive children.

Broadbent obsefved that it was difficult to carry
on t-wo‘ tasks a_dequately at one timé or to perceive two ..
sets of data accurately"!( one time. He suggested that
there are multiple input channels through which data
may be input to be processed. The perceiver would be
bombarded by unmanageable amounts of data if all input ¥
channels had access to p;ocgssing simultaneously.” A .
mechanism’ was themforrep“requ'ired to select fron; the ’ s
incoming data that information that was of high
prionty for the ctgan).sm. This selection mechanism N
allowed pnly one channel of data 1nto processing ‘at any
uge time and made selections b*sed on current task
demands.

Based on this model, it can be argued that . :
hyperactive childrenhave a deficit in the filter
mechanism in that they fail to screen out those data
that are 1rrelevant to the current task deminds and
which elicit a tesponse from the chxli These . N
dlstfgctur stimuli may be external na1ses, visual

stimuli or internal data from sources such as

kinesthetic sensations or autonomic functions. This o \,

model has considerable explanatory power in-that it




accounts for the clmieakabse::u},mns on_overt

distractibility as well as poor academic performance

and defic}ts J.n vxgxlance task performance. Any task

involving stringent pﬁcessmg time demands wauld

reflect selection mechanlw deficits, as éxtra - *
‘processing tine would be required to evaluahe all the
distractor stimuli as wéll as the ‘task-relevant ones. Ko
It could be predicted from this model that hyperactive =

subje would be. indiscriminately attentive to a wide

vanety of stimuli and d1mensmns. . 3
J  Sstudies of drst:acnbxllty in hyperactive chxldren \ N

,‘have employed a variety of approaches. One set of ,_1 -

studies involved the administyation of a cogmtxve task
while introducihg various distractor elemean to tl-}e

task situation, including white noise and irrelevant

cues for task solution. Angther type o ’ study ‘involved .

the administrati‘onvof a cognitive’or academic _taék for T
solution together with both relevant and irré]:evar;t‘

information for task solution. The subject w:s tested
Enllowing task solution to determine how much learmng
of the 1r:e1evant material had taken place, Douglas

and Peters (1979) reviewed a wide range of both these
“types of 'studies and found no ugnlhcant dlfferences

between myperactlve chlldren and controls. These

fmdmgs suggest that hyperac:zveachlldten are no more
‘impaire by/dlstractor: information than normal c}uldren %

and the findings are not c‘onsistent with a.filter model




o2f selective attention. .
Denton and McIntyre (1978) assessed

distractibility in hyperactive children using a task .
<

which measured the span of apprehensio Jhe span of
apprehension is the period of time during which
information may be picked up, analyzed and encoded from
a brief visual display (100 HSVEC'-). Information from
_these brief displays is availeble after presentation
(in the form o.f a rapidly decaying after-image) for -
-unl‘y a short period of time and any processing has to
be carried out before the decay of the after-image.
.De‘r‘\ton and \Mc}ng:yre sugggsted that a distractible
subjec;t's performance on this task would be severely
‘affected if noise stimuli were presented nl;ong with
Large} stimuli. I't wasr‘h‘rgued\that this task
represented a pure measure of attention since
performance was, n(?t }ffec_ted by non-perceptual
variables. ' '- 4
Denton and McIntyre (1978), using a task which
measuted span of apprehension, demonatrated that when a
target- stimulus was presented bu.thout any noise letters
no differences were ohsex"ved between hyperactive and
control subjects. However, with the addition of an
increasing number of moisé letters the spans of the
hyperactive chlidren fell below those of the normal
controls. Dent;n and MclIntyre canclg&ed that several

ernative hypotheses might account for these




o findings: (1) the pick-up of information from the
decaying after-image may have b‘een slower for
A hyperactive boys; (2) ‘the decaying after-image may have
, faded more rapidly in the hyperactive boys; (3) noise
' \ letters may have acted as more potent distractors‘for
‘. ' the  hyperactive boys. &
. e In a, subsequent study, McIntyre, Blackwell and ° .
o Denton (1978) demonstrated that when signal-to-noise
. L simila;ity. and noise redundance were varied, the
performa‘nce of hyperac‘tive and normal boys was ;affec;lj_ed

. (o . <
im a ‘similar way. Therefore, the noise letters did not

. have a dlfferentxal effect on-the hyperactive boys and

the normal cont:ols. 'l'hese data lend support .to the

< first two al:ernative hypotheses regazdmg speed of

1nformst1on uptuke from the after-image and speed of 2 =Y

after-image decay. The findiﬂgs also support the

notion 'hs‘t hyperactive childrenare not excessively

distraczible‘, and that the deficit may be ‘in the .

child's perception and proce$sing of ‘stimuli.

gt b g Theories of Sustained Attention. -
. o 5 . / . .
. The ,find ng that hyperactive children were no mo(r'e\
dxstractlhle han normal children could not be
accommodated by Eilter thean.es of attention. For this

‘reason r.he_r.heoretignl _focus shifted to models which




11

= B

emphasized the sustained aspects of “attention such as

those developed by Neisser (1976), Kahneman (1973) and .

Gibson and Rader (1979). These theories suggested that

attention to multiple inputs,is not limited by a N e
v structural mechanism or filter, but by the dynamic 8!
capacl;.ty of the inforn?ation processing system. Douglas
and Peters (1979) suggested that these theories and o
others (Hebb, cited in Dotglas and Peters, 1979) have .
two elements which have important implications for ‘
understanding the hyperactive c.hild's cognitive

processes and for formulating t¥eatment strategiés for .

these children. First, these the@rie? enphiatie prior v B
leernjng and experience as important in current

perception and processing of‘sti_n’luli. .Sec':.md, emphasis \
in these theories is placed on atten’ticn as under
vélunéary and intentional contral.l,Neisser's (1975)"
model is a good example of these concepts, and this
model will be described,below. “«

Neisser argued that all.perceptual processes are

guided by schemata, "...pre-existing structures...which = \
direct perceptual activity and are modified as it

occurs." (1976, p.lz;). ‘This notion of schemata as o
structures based on prev{ou's experience and modified k;y
on-going perception is central to Neisser's t_heury. He
also argued' that the perceiver hctively selects those .
stimuli to which he will attend. This is in contrast -

“to the filter notion of percgption, where the perceiver




[

. has uunmal utility for the task at hand, and there is

is flooded by stimuli and must actively filter out the =

_irrelevant ones and only.admit to processing those that

are  currently task-relevant. The purpose of attentien,
that is of perceiving one stimulu’s rather thén another,
is to pick.up relevant information in as efficient a
manner as possible. i :

Neisser, therefore, conceived of attention as the
selection by the perceiver of particular stimuli or
stimulus elements to which to attend baseci on cyrrent

- task demands, on- goxng perception and previous . ' : :

expenence‘ Data from past experience are applie

current perception in such a way as to ‘increase the
efficiency with which data p1ck-.up oceurs, Nelsser,ha’s
coined the te‘l'ﬁ\-"pertée*ual QYFle" to refer to the

process whereby schemata direct the ‘exgloratory - 5

strategies, and are modified by data during the .

" exploration. As the schema is modified by new data the

exploration strategies are altered and new data are’. N
picked up ;nd the cycle continues. N
Gibson and Rader (197"3) argued that perception is -
not always efficient and active with regard to task -~ "

performpnce, and Lhac it is this variable aspect of
perception that we refer to as attention. They argue ”

that attention is the perception of information that ° T 8

“no -attenhnm" t of task-perf .. Gibson

and Rader also linked attention to action plans and




. ) strategies in an approach similar to Neisser's. They '

-/ argued that with perceptual development 'the efficiency

with which data are picked up from the environmen

increases. 1In partlcular, r.hey referted to afford « B P
3 ba ”
or actieq strategies, whwh cansxst nf data regardingAi_

‘4/
cient means to carry out a partlcular

the most e

activity or respease, MWith development, the perception

of affordances occurs more and more efficiently and

.uptimally for task performance. Fur‘therﬁmre,_ as the '

.perceiver develops, particular strategies become

automatic as the steps involved drop out of awareness . i
and are carried out with little use-of processing . oo
capacity. o 5 3 \

" @ o . |
This'theoreti_cai approach places the findings ~ !

regarding the deficits in sustained ptténtioh and i

. "' impulse control of hyperactive children in a somewhat Bx

different light. Douglas' (1980) has s’uggested that o

such deficits are primary and lead to-the syr;drcme of
gy - cognitive, academic and social difficulties exhibited
) by these childr;\n. She based 'this argument on theories
such as those outii\ned above: Hyperactive children may
begin the process df\cognitive development'with
attentional and impulse control deficits. These

deficitg prevent the child from attendmg adequately to

environmental stimuli and inhibit accurate analysis.

The child responds impulsively 3 stimuli, before

. ddequate’ analysis can be compl.e\ted and therefore

. o
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