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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
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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
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. 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




without sufficient information. Accn{'ding to the | .
theoretical models discussed above, 4dequate '
observation and analysis Of environmental stimuli i

) central to later cognitive develvpment, includiﬁg basic
perceptual skills. Children who maintain a superficial
and impulsive style of analysis would be unlikely to
develop the .complex and subtle schemata.needed. to cope
with the demands of a complex ‘enviromnment. The failure 5
to develop sur:h schem. leads to the syndrome of

impulslvxty, academic failure and behavloural problems ~

obsetved in these child:en.

© Treatment Approaches

. T K -
A vanety of treatments have been applied to the
behavmurs which fall under the categury of
-hyperactivity. . The behavxd\ms‘tar_geted have iorl'uluQed

compliance, on-task behaviour, 4ggression, social

s a .
behaviour$, task petformance and cognitive and
intelléctual test performance. “The treatments may be

div{ded into two categories. There.is a group of

treatments which consists of pharmacological or medical

interventions. - These approaches, usually involve the
administration of various CNS stimulants which have the \

effect of ihproving pe:férmance on“vigilance tasks

"(Charles et. al,. 1979; Sykes, Douglas, Weiss & Minde,
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1971), increasing social and compliant behaviours -
-(0'Leary, 1980), and producing inprovements on parent
and teacher :a:ings‘ of hyperactive behaviour (Williams,
Cram, Taugdg & Webster, 1978).

, Another treatment apptoach may be referred to as
behaviqur modification. . This category may be separated
into two groups of related treatment strategies: (i)
contingency management and, (ii) cognitive behaviour
modification. Contingéncy management proced;:re;

= generally. involve targeting various component

. behaviours 'of hyperactivity such as overall activity
"Ievel, voice volume, Erequency of ‘on-task behavmur,
aggressmn and: out~ of seat beha‘wmur. The procedures
.1nv01ve .altering the vents ctmsequent to the tﬁget
behaviour to alter su:)e

Delameter & Kupfer, 1981).
The :cognitive ‘behaviour, modification approach
employs. the. subjept"s own uve;.'t"\.andr_covert '

5 s‘elf-ve;rba}.—i»zations to change overt behavipurs. With
* hyperactive childrew, éraining is focused upon the
child's self-statements h"tt;ey pertaiﬁ to .attenti/on
deployment and impulsivity in task perfurmance,
particularly in academic sltu/atlons. The goal }s to
provide the child with a set of basic self-statements,
focused 6n problem solving, .which can be applied to g
wide variety. of tasks and situations. Furghe:more,

problem solving .st:ategiesvinclu’de‘d in ithe

aspect of the behavlour (Lahey,




self-instructional training may be employed in social

or ihterpersonal situations. The procedure involves a
number of co_mponents and teaching strategies. ‘Included
are teacher modelling of appropriate self-statements, .
overt and covert rehearsal, prompts, feedback and
social reinforcement. =

The notion that we use self-verbalizations-to
control our overt behaviour aose from diffegent 5
sources of evidence. Meichenbaum observed a group of
schizophrenic patients involved-in'a social skills
program, designed to decrease théhgrequency of their
bizarre or -"sick“ conversation. One ccmpo‘nent of this
treatment was sp;z;lfig expl’iclt :lnsf:ructions ‘on how to
converseg and categori‘e§ of conversation to avoid... ..
During a follow-up interview -the patiepts were =
overheard repeating tk‘xe traihex;s exhortationg' to .~
themselves. It seemed t‘ha_b ;;hese selt‘-verbalﬁ;zations

augmented and indeed may have mediated the.behayiour

change shown (Meichenbaum, 1968).
’ A second line of argument came from Vygotsky's
work on cognitive developmént in childhood (Zivin,

'1979). He argued” that ‘overt and covert self-statements .

: 4 : .
-function, in the young child, to regulate behaviour and

guide motor pert‘ormanee. He also suggested that
selt‘-&erbali}ations f‘unction in other ways as well and
have concrete effects on behavlour. -He argued that

cognitive *development ‘has bwo components. One *




corresponds to innate, pre-verbal intelligence and
i;n?oblem-solving skills, independent of any symbpl—haseid
language. The second component|is social speech which
‘derives from the child's earliest babbling and cries. . ‘7
‘With the dﬂle_lopmﬁ? in the pre-school years of

rudifentary speech and communicative behaviours, these

two processes merge. Both processes are changed by
_this merger and affect one another. Vygotsky argued 5

that chiidren become able to verbalize a large -

proportion of the cognitive processes,,creating the : ¢ -~
phenomenoi. of . thinking in words. Social spesch is = 4
gradually fully gomprehended, and cognitive development
is affected by \the meanings derived from thé sopial~
"/ speech and verbalized thoughts. ' The tub original E
[ components of cognitive development merge and allow the
child to start thinking in words for problem-solving
and organizing activity.

Vygatsky also described a model' of the function of —\

1m€r speech in self- regulat:lon. He suggested that 2

first- ‘and second-signal system functions in the
-development of self regulat‘ion thr«;ugh inner\speech.

The. first-signal 7ystem functions in infancy and early
childhood and représents a response to the stimulus
properties of the environment. Child‘ren operating

within the first-signal system respond to spoken words

based simply upon the physical\an‘d perceptual data from

the sounds in the same_way they respopd to a touch and




an odor. Gradually the response to. the spoken word

.changes'and the second-signal system comes into effect.
Children‘ begin to respond not only to the stimulus . T
properties of the word but also to the significance or

meaning underlying the word. They gradually come to
react more strongly to the semantic qual‘i;ies of the

verbal stimuli‘than to the au'ditory proper‘ties of the
words. ’ Furthermore, as the children react more i

strongly to the word meanings they becote able to R .

elicit responses in ‘themselves by,presenting themsglves

with.the wards' ‘they become abl.e to elicit thelr own

behaviour. The children become able to take on the -

executive role by regulating El}elp own behaviour. It

was argued that ‘such ‘self-regilatory verbali: BELETE 65

initially spoken aloud but gradually betome’covert and

eventually, for many activities, may drop oWt of ,

awarenesf)nti‘reky, However, “an adult who has tried to

learn a new motor skill or‘alter an éxisting ‘one is

well awars of the wediational and controlling function "

of self-vérbalization. . . .
¢ Training in the use of ccg’nitive strategies’ and

self verbalization has been used to change a variety of :

behaviours in children. A number of studies have E

1nves»1gated ﬂ:he effectiveness of cognitive-behavioural

strategies for changing an impulsive cognitive styley - L

and for improving the performance of hyperactive

children on various measures of academic performance.




Cognitive _stxie refers to-a set of dimensions upon
which individuals diffe;r and which affect’ their general
mede of cognitive functioning and problem sélving
\ieadence & Bean, 1978).

. 0

Research in Cognitive Behaviour Modification

ThHis section will first briefly review two s;:udies
whlch employed «different methods to traxn children tc
use their cognitions to change thezr behaviour.

'Secgr!dly, more recent research, focused ypon the N
application-of'cogniti\;e-behavigural' strategies to the
behaviour of hyperactive q\:hildrem will be reviewed.
Finally, a brief review will be presénted of research
which has examined -the effectiveness of a variety of
specific components of cognitive-behavioural,
interventions. B ’

An’ early example of r.agni.tive behav%our
modification, applied to impulsive behaviour in
non-hyperactive children, is found in Palkes, Stéwart
and Kéhana (1‘9.68). They employed visual reminder c‘ards
with self-comnands and e
trfining paradign. The visual zeminder cards included’
statements regarding the nature of tthe task l("This\is a
STOR, LISTEN, LOOK, and THINK experiment!) and the

subjects' required r‘esponses to the” tasks (Before I
7 S
. A




“found that the group exposed to th® self-commahds P ALY

start any of the tas‘ks I am going ko do, I a;|| going to

say: 'STOP!, LISTEN, LOOK and THINK' before I

answer")(Palkes et.al., 1968, p.819). The cards with -

these statements were spread out before the -subjects

throughout the training. The trainer instructed the

subjec:ts to meed particular statements at appropriate

times during the ‘training. Prompts were used if the

subject failed to read or verbalize the appropriate N
self-statement. The tasks used for traini_ng in’this

study-were the Ma‘tt':hing Familiar Figures Task, Embedded —

Figures *Task, and the Trail Making Test. The authors

showed significant improvement in their performance on ¥ s
iw = . .

the Porteus Mazés using pre-posrsssessmentsk. The
Porteus Mazes was the only dependent variable used. T
Meichenbaum and Goodman (1971) took a somewhat

different approach than Palkes et.al. (1968) in . .
applying cognitive behaviour modification to ’ ' v
impulsivity and hyperactivity.’ Meichenbaum and Goodman B
relied much more heavily on experimenter modelling of
appropriate self-verbalizations while performing tasks. .
Their procedure required the experimenter to modgl a

set of self-verbalizations while performing a task. /

The self-verbalizations were composed of sta\temgnts <
from four categorils: (i) questions regarding the ¢
nature and demands of the task; (ii) answers to these

questions in the form of coghitive rehearsal and




planning;’ (1i1) self-instructions in the form of
self-guidance yhile performing the task; (iv)-
seif-reinfoﬁ:cemant‘. Sibjects TRLELa1ly Gbaetved. the
experimenter/model and-then performed the task while
the experimenter’ instructed them in the
self~vérbalizations for task solution. They then
performed the task. again/\whilé ;aying the %
self-statements aloud, performed the task a third time
while whispering the self-st#¥ements and finally '
performed Ehe task a fourth time while making the
self—stategnents c‘overtly (without- lip movements). In
this es/tudy there were\efforts to make the subjects ) ) s
responsible for ‘their .cwn behaviour b’ requiring the
covert rehearsal of the ‘self-statements. Palkes et.al. L.
{nly measured changes in PDI.‘EEUS Maze per‘formar‘lce, a ' "
task s‘vénsitive to impulsive responding. Meichenbaum
. and Goodman, however’l showed that self-instr\;ctional
ttaining' produced effects on a variety of meesures,‘
including performance measu;es, such as the Porteus

Mazgs, Matching Familiar Figures Tagk and performance

subtests from the Wechsler Intelligence Scale for | &
Children; in-class obser\:/ations of inappropriate \ :
behav‘iqurs; and teac}\er ratings of the child's % e ) v

self-control, activity leve].‘, cooperation and
Tikeability. g J

Douglas, Parry, Marton and Garson (1976) evaluated
a broadly based, cognitive training package for




-modelling' and direct instruction were used to teach "

,.completion ‘time for the Bender-Gestalt\and significant
, improvement in oral and listening comprehension. .These

, gains were maintained during the Eollaw-‘up period.

hyperactive children over a ‘three-month period and a.

‘ three-month no-treatment follo’u—u.p period. _This
package ihcluded consultation sessions vith'parents and
Leac}urs and training sessions with children. The e
children were taught to cope more effectively with
cognitive tasks and social situations where care and
planning were required. A problem-solving procedure
was taught whereby the child worked through the
following general steps: (i) problem definition and
formulation; ("H) geveration of alternative golulions;
(iii) Eormulsy:ion of a plan; (év‘) ‘impl'ementa't'ian of the

v
plan; (v) evaluation of the solution selected. Baoth o

thes‘e strategies. Techniques for enhahcing' memory and
cuoperanve play were also taught. Follnuing the -
training period, sub_]ects nbtaxned signihcantly fewer

errors and longer latency én the Matching Familiar ' -+ :
Figures Task,-more positiv;m:espof\se to fgus::ation

based on tHa ;esults of a story comial ion tnsl:,-lmiger

Barkley, Copeland and Sivdge (1980) examined the

effectiveness of a package of lef-control strategies

in a classroom setting. ' ' Six hypersct’ive boys were .
‘taught a sr,andurd problem solvmg procedure to be uSed

. -
with all academu: problems. As u_ell, they were taught . ¢ 2 E




to monitor and reinforce thair own time-on-task
". . behaviour. The training tookflace over an eight-wegk
’ period. These procedures were effective in decreasing
the frequency of misbehaviour in claSs as well as -’
increasing the time-on-task for each chijd. No ) .
- significant reduction was noted in activity level.
Cameron and Robinson (1980) examined the effects
e : of cogniti\{e training on the academic and on-task
behaviour of hyperactiveschildren. Three hyperactive
- children vere taught self-fnstructional strategies i
based on ‘the feichenbaum and Goodman (1971) model, as I
well .as‘éelf-mam'dioring and reinforcement procedires
for a mathematics task. Improvements were observed in

Dn-task behaviour and mathematics and readlng a(:t:uracy~

following l:he mtervenuog. These'changes were

mén.ntained during' *selfhanagement phase during” whlch
! : .
all ac|:1ve tra1n1ng w§§ w1thdrawn, and the children

independently maintaindd’their monitoring of on-task - Ll

behaviour and math and r. ading accuracy. Vo &

Kendall and Urbain (‘19‘31) demonstrated the

effectiveness of a cogﬁiti‘vg-,‘behavioural intervention

a_single case study of a hyperactxve g).rl. P .
Cagm.uve self- 1nsttuctxons were" used 'to . teach;
self-control\on academic _tasks. v§51f-1€muctlons were

also Used'to aid in the taking of Another's

perspective,iaffecc'recognitinn and .inter] ersonal

problem solving. Behavmural contlngénclem were used 3




5 effectiveness of several COgI’\lthe strategles for g 5

_quizzes in various curriculum areas such as reading ° /

'slgmficnnt decreases in \errors op classroom qu1zzes. !

ta manage the chill's behaviour during trédtment

sessions. 'fhe;:apist modeling was used extensively to
teach the use of self-iﬁstructions, task-ar;élysis and
planning procedure. Significant teductic;ns were .

observed in a variety of problem behaviours including 5

verbal aggression, and out-of- seat and ‘of f~task

behaviours. Changes wére also noted in performance’on =

a number of cognitive tasks, inclpding. the Matching '

Familiar ‘Figures Task and a means-ends problem solving

taski. . |
Sy Parrxsh and Erlcksgn (1981) ‘evaluated the .

chang1ng the cogmnve style nE impulsive children. g

The subjects' -perfort_nagce was evaluated on. the Matching

Familiar.Figl_'xres Tasl;',’ behavjour rating sgales, and

* comprehension, arithmetic and spemir}g. Three groups

3 . )
of children were taught one of: a scannmg strategy i

alone; verbal self instrucnon alone- or a combination -

of the ‘two. Parrish and Erickson found that each form
of cogpi'tivev training produced significant dec_reases, in
MatchingiFamiliar Figures Task errors but not in

laten¢y. The three interventions also ptoducéd i

No dlfferences were ohsarvéd on behaviour r:ar_mg scores ' 5
between the pre-. and pnst-tesc phasés of the

experimenti - : . 3 -




A number of studies-have examined various
components of cognitive behavioural'interventions to |
deternine the contribution which each component made to
the overall effect. For example; Heider (1971) found
that an explanation of an appropriate task strategy was
more effective than either an enforced response delay
or reinforcement for accuracy in terms of increasing
latency and decreasing errors on the Matching Familiar
Fi’gures Task. lkes, Stewart and Freedman (1971)

showed that vocalized,’self-directed commands were more

‘effective than those .silently read for improving

Porteus Maze Test scores.

Kendall and Wilcox (1980) studied differences in

the effeéctiveness of concrete and conceptual training

in® self-instruction. Concrete training involved
teaching the subject strategies and self-statements
appropriate for solving a particular problem or class.
of problems. Conceptual training involved teaching the

child a set of procedures which were appropriate for

‘use in any problem or task situation, and with which

|:he thld generated his or her own solution plans and
self-statement's. Kendall and Wilcox found that only
the congeptual tram).ng produced Slgnlflca“t, positive
uhanges ‘in a number of dependent measures including
Matchmg Familiar Flgures Task latencies and errors,
activity leyvel, behavmur and self-control ral:mgs.
There is, therefore, evidénce that cognitive -

.
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. which have evaluated ‘the effectivenlss of cognitive

’]

strategies and self-instructional training are
effective in altering the impulsive-‘cognitive style of
both imyperactive and non-hyperactive children. As
well, there is evidence that self-instructional

training produced significant improvements in academic -

performance and significant decreases in problem o5

beha\;iours in hyperactive childrep. It may be that
those manipulations which were successful in changing
the behaviour of hyperactive children were also
successful ip altering the central deficits of.
hyperactive children in sustained alttention and impulse

control. However‘, it is not clear,| from the studies

‘strategies with hyperactive. children, whether they

have, in fact; changed the child's. ability to sustain ‘

attention. : , Co

The improvements in performance observed in many

of the studies may be confounded with a variety of

other effects, such as differences in task

characteristics,.memory and motivation., Fin—éily, none
of the s,tudies" employed a task thch made particular
demarids on éustained attention, such as the continuous i
perfermance task. ’ »

We hdve, therefore, a body of literature which - . 8
:suggests that deficits in-sustained attention and
impulse control are the x‘lmary deficits exhlblted by

i e




hyperactive children and which lead to the later
cognitive and behavioural problems lexhibited by these
children. There id another body of literature that
suggests that I:raiﬂing in the use of self-instructions
produ:es positive changesfn the performance of
hyperactive chlldren on various cogni thE and acadenmic -
tasks as well as measures of social behaviour.
However, there does ‘not®appear to be evidence linking
tr;ining in the 'use of self-instructions to measurable
changes in sustained attention. None of the studies
which addressed treatment issues incluqed measures of
sustgined attention such as tl}\e continuous performance
task. The investigators who d’emons;rated:significant

* differences betveen n&rma\l and 'hyperactive; childcen on
measures af‘sustained attention did not utilize
psychological treatment procedures to alter sustained
attention. )

The mechanisms by which cognitive behaviour
modification produces its effects are not well
explained and have not been a;iequately invest’igated‘ %
The cognitive behaviour modifica’tion procedures used by

*‘Meichenbaum and Goodman (1974), Eor example, focused on
_teachxng the ¢hild to carefully analyze the task, to
use self-statements 'to guide performance when
completing the task and to self-reinfot_:ce upon task

v completion. The careful analysi‘s 4nd~ self-guided
perfntqtsnce‘ match ﬁ-uite closely the deficits in
.. . £
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sustained attention and impulse control which some y

‘Meichenbaum and Goodman provided them with skills not

. performance, may be improved upon by training in

will pr:oduc'e significant increases in the proportion of

“which responses are made. It is Blsh hypothesized tl

suggest characterize -hyperactive children. By teaching

the children to analyze the demands of the task

previously 1earn!d, possibly due to deficits in
sus{amed attention. Not only were the children shown
how to use these strategies'but they also had to be .

trained to actually use it during task solution:

Althotigh the Meichenbaum and d proced produced

significant positive changes in the performance of !

im’pulsive and hyperactive children none, of thé studies

utilized tasks which made- signxficarpt denands on' j e
sustained attention. S W% . L)

The purpose ‘of the present exp’er:i‘.ment was to
demonstrate "that a hyperactive child's deficits in

sust:ulnedrntention, as. measured hy vigilance tas‘k

cognitive strategies and self-instruction aimed at
focusing and éustain{ng attention to the task over

time. One hypot!;esis is that the self’-lins:ructiqns

! -
targets correctly _de:ected. A secor\d\hyppthesis is
that the :intervehc_i.on will produ;:e significant -’

decreases in the proportion of non-target stimuli to

‘the intervencian will produce a slgniﬁcant 1ncteuse in®

response time. The predix:ted changes 1n response tme

e




are based on findings with the Matéhing Familiar
Figlires Task which showed that ttain‘m‘g in the .use o|f =

" cognitive strategies produced an increase in latency to
first response (Héld_er, 1971; Douglas, Parry, Marton &
Garson, 19.76; Kendal‘l & Uili:’ox, 1§80; Kendall & Urbain,
.1981; Parrish & Erickson, 1981). One of”the effects of
the present tr‘a‘inir"!g may be to slow the response time*
while increasing the" accuracy on the continuous

performance task. N

Evidence ‘i, support of the above hypotheses would

supgort the'nation that the deficits in _sdstqined
attention ob;etved iﬁ these ch@l\dreng\e associated a : R A
With a failure to,acquire and/or utilize cagnit{vg
strategi‘es nec‘e"ss_a:y for the effective deployment of
perceptual .and attentive processes. Such ev‘idencé
vould also provide support £ the notien Lha! Vg
cogfn'.tive .behavinur n;odificar.ion can effect changes in

the ability to sustain attention.” ..
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Method o >
Subjects: 3 ’ P
. X " 5 w -
The subjects for the present -experiment were
seleéted initially from among the chiidren attending
the Diagnostic and Remedial Uni;,' Faculty of Educ‘ation, P
Memorial University of Newﬁt;undland. Cﬁildren are
referted to the Unit by schools and parents for the \
N . assessme‘nt- and ren;‘ediation\of leainiifg disabilities and .
other disordérs which affect -the pr."ocess of '
development. One additional. subject was“_obtained from

the Child Health Services unit, St. "John' s Regional

Health Unit, Department of Health Guvernment of
Newfoundland and Labrador., This orgamza:ion provides v 7 -
pediatric community health se\rvices, including
consultation to parents and teachers on child béhaviour .
prob’lams, to the St. John's area. ~In all cases

—,,1 SubJecl‘.S were selented froﬂ the populanon on the bas:Ls
of the follow:mg criteria: (i) WISC-R I. Q. of 80 or
greater, (ii), Conners' Parent Symptom Questionnaire
(PSQ): mean rating of 1.5 or greater on the '
hyperactivit‘y i’ndex‘(See Appendi,;( B); (iii)‘ u_néet of
hyperactivity at’ scﬁool age (5 years) or earlier; (iv)
no posvitfv_e hi}story !ot' brain’ injury based upon patent
responses tc: a medical higtory q@stionnafre (See
-Appendix A) and interview; Ev) hyperactivity or

attention deficitr must be a-primary complai;lt.




N,

Subject seientiun moved through the following
stag)s: /

1. Initial selection was based upon the
recommendation of the di‘rectat of the Diagnostic and
‘Remedial Unit or a physician with the Child Health .
Services Unit.

2. WISC-R I.Q. scores were ubt'ained fox: all
children, either from available records or from tests

administered by the investigator. .

N L 3. The par‘ents of subjects selected in Step 1 were
3 .
contacted -and given the Conners. Parent Symptom A i
N Questionnaire and Medical History Duestionﬁ_aire (See’ &,

~ Appendix A).. ki .

'\ &.“Subjects yeta next excluded on the basis of the
rating scalé data. _Parents of subjec'ts who “met the ,:
inclusion criteria were interviewed to clarify and

* expand the medical history. Subjects.‘whose parents

regorr.ed positive evidence df brain injury (seizures,

meningitis, encephalitis, severe head injuries, -

extended periods of unconsciousness) were excluded from -

the study- ) @ - A

~Children who wex:é receiving stimulant medication N

l'!ad their 1200 and 1600 hours doses witheld, as testing

began at 1700 hours and medication effects had to be

ruled out. Only Subject 5 was receiving medicatiop] in

this case Ritaliu. The dosage$ for Subject 5 were .as y
€ X 2

follows: On weekdays he.received 20.mg. at 0700 and 10

/




mg. at 1200 hrs.. With both the parents' and
physicin's consent Subject 5's 1200 hrs. dose was
witheld. i e .

Of 20 subjects referred.to the study, 9 met the

“above criteria. Of these subjects, 3 were used as practice

subjects to test the apparatus and training procedures.
a .

The remaining 6 subjects were used for the study. One
subject was excluded after the study because, due to error,
he had viewed a set of conr.inuous perrormance task stimuli
different from those viewed by the other subjects (See

Table 1, Page 33).

Measure

' The dependent measure’in the present experiment
was a continuous performance task (Rosvold; Mirsky,

Bransome and Beck, 1956; Sykes, .Douglas and

- Morgenstern, 1973). In this instance it conbisted of

different letters of the alphabet randomized over
100 -visual presentations. 'The subject was required to
detect a spepirlc target (letter X only with the letter
A before it),.and to make a response (button push) when
a éarget was detecteld. There were seven'letters other
than‘ "A" followed.by "X" and nine letters other ﬁl’lan‘
"X" preceded by "A". This leaves 69 letters not

associated with "A™ or "X" in any way. There were .\




HERTe

33
Y Table 1
. .
s Subject Characteristics
Y s
- 3 Conners' P.5.Q.  W.I.S.C.-R .
Full-Scale
N Subject Sex Age Hyperactivity_ Index I.Q. Scores
Sl EL 8% 1.89 102
IV T 2 210 110
3 M 11-6 2.30 - 101
o 4 M 7-11 1.90 : 91 2
s oM 7-1 2.20 ‘ 133 '
.L 13
.
3 ?
® !




fifteen targets within.a trial of one hundred stimuli
and there were twelve trials in each testing session.
There ‘was a pause of approximately fifty seconds
between each of the twelve trials -during.which data
were recorded. A practice set of twenty-five stimuli,
including five targets, was also used. 1

The stimuli were timed as.follows: Stimulus
duration: 0.2 seconds; interstimulus interval: 1.5
secords. The stimuli vere presented by way of a BASIC
progran and a Sorcerer micro computer. The subjects
viewed the stimuli on an Exiﬁy Yideu monitor -and made
responses gsing a button ‘box interfaced with the
computer. - The roucin; presented each stimulus and then
counted down from 1.7 seconds and stored either,the
timg remaining when the subject made ” response or, .if
no response was made,.-a zero was stored. ‘A second S
computer program was used to-sort the response times
thus obtained su;:h that each response time was paired
wi‘th the target which was on the monitor at the time of
the response. ‘It was then possible to make frequency
counts of accurate and inaccurate responses and to
calgulate the accuracy score and various error rates:

Testirg Procedure N
“ -

- Those subjects selected for." participation in’the
’

experiment were seen once .per day for four to six days




in a row, with a single test session of twg'1ve trials
on each day. All testing on the C.P.T. an‘]‘d the
| self-instructional training took place inj‘laboratories
in either the Diagnostic and Remedial Unit or the
Department of Psychology, Memorial University. A
multiple baseline des'i.gn was used with Subjects 1 and 4
having baseline phases of two sessions, Subjects 2 and
"3 with baseline phases of three sessions 4nd Subject 5
with a baseline phase of four sessmns. For all
subjects two sessmns of tes\ting on the C:\P.T. were
administered aftér the intervention was implemented.

- Subjects were given the following instructions at
the beginning of the Eirst testing session: " Today
we're going to play a game that is similar to a.video
game. You're going to see some letters appear on this
screen one at a time. But they won't stay on the
screen long; in fact they'll just flash on the screen
and then disappear. What I would like you to do i‘s to
watch the the screen and look for the letter "X" with
the letter "A" before it. When ybu see the Létter A"
and then the letter "X I want you to push the button
on the box there. Let's play a practise gamp."

The experimenter then' administered a practise
trial of twenty-five stimuli, including five targets.
During the task the experimenter observed -the“‘ subject's
performance and verbally reinforced accurate \‘target

detections. ~




Folloving the practise. trial subjects wers told:’
"Now you're going to play the same game only with more
letters -and targets. Th)s one will tskee little bit,
longer but I want you to d& exactly the same things you = . /o
did on the practise .game: Press the button when you
see the "X" but only when” there is a letter "A" befure

it. No reinforcement was presented during “the actual

baseline or intervention phases. *
B The baseline sessions were fol’lowed by )
. intervention sessions during which subjects were taught
to make a set of self-gtatements, elicited from the . o

.child and modelled by the trainer at the beginning of.

the intervention session. Approximately thlrty mmutes

were required to elicit the self statements and train Lo SR

the subject. to make the statements. The training : i

period was Vfollowed by a test sess1onvconsisting ’;f.
. tvelve trials on the C. P’T.. At the beginning of each . ~

trial the child was prompted to make the agreed=upo® ¥

self-statements and was verbally.reinforced for. doing

so. . - ' \

Training Proc;dure %

The cognitive self-instructional training used-.in

the present study is bdsed loosely on the model

. -+ presented by Meichenbaum and (1971). The

subjects were trained, to emit four categories of




self:statementss (i) questiohs regarding the natuge and
demands nk the task; (ii) answers to ‘these quesl;inn;;
“(iii) self-inscn‘nctinns in the-form of self-guidance
while performing the task; (iv) self-reinforcement for
successful task 'performance: -

| The process of training was divided into-four
phases. The first pha(e involved an orientation to the
training approach‘ to be used. The second: phase of the
training was a task analysis activity in which the
trainer and s:tudent worked together'to determine the
’components of the t;sk and decided which behaviours *

facilitated task _performun{:e and which behaviours

degraded i.t. *he third phase’of training involved a

.\modelling procedure in which the trainer performed the

task whii_’e‘ employing the self-statements selected in
.fthe second phase, drawing the subject's attention to
the verbal and mo:or activities which the trainer was
using. The Eou:th phase of ttamlng was a rehearsal

phase in which the ;ubjer.t carried out the task while .

. making the self- statemsnts 1ndependently and out loud

(See Appendix C for a sample training dialogue).




" following the letter

Results, | - i
Fdr all subjects d‘aza were obtained for each trial

regarding response tlmes and the number of targets

correctly detected. An accuracy score was calculated “;

by expressingd the numh:er of targets correctly detected
| )

as a proportion qf the, total number of targets im ‘each

setles ‘of one hundred stlmuh (hfteen) Responses .to
.non- target stimuli were divided ipto.three pategories :

15 responses to X preceded’ bx letters other than 'A'

) (Nén_-A-X); 2. ra{pon‘ses’to letters other than 'X'

following the letter 'A' (A-Non-X); 3. responses to
random letters not associated with either ‘A’ Q: g
(Randpm).; Error rar.e for each’ type of stimulus was '
calculabed by expressing. the number of targets v
.erroneously detected as a’ proportion of the total
n;.ui\be: of possible error detections.. In the series of
100 letters used in the present version of the C.P.T.,
thérg were ‘seven occasions when letters other/than 'A'
preceded the letter 'X'; 69 occasions where .;e;’iers
jwere dssociated with neither the letters 'A' or 'X';

aud 9 occasicns when letters other than 'X" followed

the 1etter 'A Therefore, the number of Fesponses to

'X' not preceded by "A' is expressed as a proportion of

seven; the number of responses tp non-'X' letters

is expressed as a’proportion

of nine, and'the number of responses to random letters,

not associatéd with either 'A' or 'X' is expressed as.a




proportion of sixty-nine. Mean response time was‘also

calculated for each trial by dividing the total
response timé by the total number of responses.

This approach to calculating scores from the
C.P.T. data differs from that used in most studies
using this task. Some studies have used as dependent
variables the raw frequencies gf correct target

' detections and errors of omission (missed targets) @
(Rapoport, Jenswild, Elkins, Buschsbaum, Weingartner,
Ludlow_, 'Zuhn, Berg, and Neims, 1981; Levy,gso; Sykes,
Douglas. and Morgenstern, 1972,1973). Rapoport, :
Buschsbaum, Weingartner, Zahmy Ludlow and MikkelSon
(1990)_‘ applied a log transformation to the raw numbers
of correct detections and errors of commission. This

" was used to nﬁ}'nalize the di’stri?n‘lfi‘l“\s of, the measures
derived-from the C.P.T. data. Sykes, Douglas, Weiss
_ﬁn:i Minde (1971) mpplied data snalys/is ,‘techniques to an
accyracy score which was the percentage of targets
;;orrectly detected. A‘simple frequency count of errors

“of commission was also used. Sostek, Buschsbaum and

Rapoport (1980) used signal detection analysis to

derive values for d' (attentiveness or sensitivity) and
beta (response bias). They argued that these two
measures correspond to the two hypothesized primaﬁrry. ? pe
deficits of hypegactive children: respectively, /failure

to sustain attention snd.impulsive responding. s

However, -Sostek et. al. noted that although d' and beta

a




are d to be independent p , ‘their data

yielded a significant correlation between the two
measures. This covariation was linked to the greater
complexity of the C.P.T. when compared to simple signal
detection tasks and to a partial violation .of the basic
assumption of signal detection.analysis. This finding
by Sostek et..al. casts doubt on.the validity of d' and
beta as measures of performance ¥ the C.P.T. when used
with hyperactive children. ' -

The decision to use proparti‘uns‘in. the present
study was based on several fact‘brs. Proportions ailow
for- m\aan‘ingful comparisons between measures‘éspecially'
where” the .total numbe)‘: of possible reéponses differs
-between measuces. Such i the case With. the three
error measures in the ;vresent study. In addiiioh, @
proportions also allow comparisons between subjects
where the total number of possible responses differs
from subject to subject. A majority of studies
previously completed reported ‘results in terms of raw

B frequencieé rather, than derive(‘l measures such as d' and
beta. The use of proportions .allows for comparison

with a larger number of other studies utiliz‘mg’th’é

C.P.T., since it-is a sifple matter to convert raw
frequencies tQ proportions and vice versa.
The present study utilized a multiple baseline .,

design where subjects 1 and 4 were tested for: two

segsions of twelve runs each for the baseline phase and .
. N




tiis: esnions for ke IRtEEvenELon- phases Subjests 2
and 3 were tested for three sessions for the baseline
[;hase and two sessions for the intervention’phase.
Subject 5 was tested for four'sessions for, the baseline
phase and two sessions for the intervention phase. For
those subjects where there was more than two sessions
of baseline to compare to the two session Ln&ventmn
phase, ‘the baseline was divided into two segments each
of which was compared to - e intervention phase. For
the baselinephases which oons\izted\of three sessions
of testing sesions 1 and 2 formed the First baseline

segment, w'hlle sesswns 2 and 3 formed the second

_baselme segment. For baseline phases which consisted

of Four sessions of testmg sessions 1 and 2 formed the
first segment, and sess;ons 3 and 4 the secgnd segment.
Each segment was treated as a 'sepaz"ate baseline and was
cum‘pared independently." to the intervention phase.

In the past many résearchers have employed visual
inspect‘ions of plotted data to determine the magnitude
of change in a dependent variable as a result of an
{FESEVERLEOR #n @ Elpa-sertas experiment. This method
is not sati.'gfactdry for a number of reasons. It
depends,, in part‘, on a subjective j’udgement ragarding
the dlrectxon and*" magmtude of change in a time series

and*it Ea1ls partxcularly in this regard when the

time-senes is serially d dent. Serial d d
\

is a common statistical property of time-series data




-

\

wherein there is a relationship among scores in the
series: A score may be predicted on the basis of the
scores that went before it. As a property of a

A S
‘time-series, serial dependency is difficult to appraise
v

© by visual inspection of a graph. Fx_.lrthermote, serial
dependency -tends to depress the variance of a set of
scores relative to a set v{ith no serial.dependency.
Therefcre, c(;)wént.io’nal statistics, such as analysis of
variance, are also inappropriate for making inferences
from time-series data. .The reader is referred to

, Jones, Vaught and Weinrott (1977) and MeCaip and Co
MeCleary (1979) for a more detailed discussibn of the
implications of serial dependency for the analysis of
time-series data.

There are several ways. to solve the problem of

serial dependency. in time—ser;les data. The most
"well-developed of these is the Auto Regressive

Integrated Moving Averages (ARIMA) approach. The

procedure involves the empirical construction of a
complex mathematical model that best represents the . 5

time-series. The model is used to extrdct serial

dependency from the time series data. Standard
inferential statistics are then used to evaluate ’

changes in the mean level and slopé of the time-series.

One major limitation of this procedure is the

1Brge’ number of data points tequired to use the o




procedure with confidence. Hartmann, (cited in Tryon,
1982) ‘suggests that 50 to 100 data points are requi;:ed
for adequate model construction. 'As the number of data.
points decreah,s the power of the procedure is
diminished and the progablhty of Type II error
increases. /

Tryon (1982) has proposed a simplex method for
dealing with time-series daga, which he suggested may
be used with confidence with as fev as eight data
pointgg This procedure, labelled the c's'ta':is:ic_, is
based_on ‘tﬁe same logic as visual analysis: variability
in su‘ccesgivé data .points is evalv\gated relative to
changes in slope ‘from one phase to another. For any
time-series, there are two orthogonal estimates of .
variance. The first is the variance calculated as
indicated in the following equatmn 1 §%= 12:(}( -X)z.
This estimate of variance increases in ditect
proportion to changes or trends in the mean value of
the time—&ties. The second m variance
of a time-series is the Mean Successive Difference
statistic (MSSD). This:statistic'is calculated by
squarin‘g the successive differences among data points
end then averaging them as indicated in the following
equation : . MSSD= bhzilb-li)— This estimate of
variance is’ :mdependent of changes in the mean of the

time-series and, therefore, of the stationarity.of the

. \ series. The C statistic is calculated as shown in the
T
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following equation & . z;m-iﬂ . The
A 2

numefator of the right hand term is the sum of the N-1
'S?Xfed consecutive differences associated with the
me~series. The denominator of the right hand term is
\tyice_ the sum of the N squared deviations of the time
series data p;ni.n:s from their mean. The standard error
. of ‘the C statistic is directly related to thel number\of

data points in the time-series and is calculated as
T & ¥

1) (T « The ratio'of the C

statistic to its standard error is the 2 statistic:

follows : Sc

z-C/Sc.' It is normally distributed for time-series
with &weﬁty-five or more data points. According to
Tryon (1982) thé deviation from r;urmslity is not
s{énx’icant ex}en for time-series with as few:as eiéht
data points.

. The procedure is first applied to ﬁaseline data to

evaluate the significance of any trends. The absence

————— _of trends in data suggests that responding has

stabilized and an intervention may be impfemented.

When baseline data are stationary (absence of
ignificant trend) the effect of an intervention(may be
assessed by appending the interventibn phase to the -
baseline phase and applying the C statistic to the
complete series as described above. There are cases,
however, where baseline data are not stationary. -Tryon
“présents methods for testing for intervention eEEécts

in such cases.
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The first involves initially quantifying the trend
identified in the baseline phase. This may be
accoffplished by using curve-fitting procedures such as
those déscribed by Velleman and Hoaglin, (cited in
Tryon, 1982). They describe how to fit a "resistant
Line" which pases through the #edians of each third of
the data. This line is less severely affected by a-few
atypical data points than standard regression equations
and the slope and intercept values of the resistant
line agree fa‘;murably with the cqrre’;ponding values in

) r:he regression equation. A comprison series. is
obtained by subtracting the trend line values asociated
with the first baseline point from the First treatment
point,’then subtracting the trend line values.
associated with the second baseline point from the
second treatment point and so on until all baseline
‘and/or treatment values are exhausted. The comparison
series thu&obté;ined is tested with the C statistic and
a significant value for C demonstrates shat the trend‘
in the treatment phase departs significantly from that
observed in the baseline phfse.

The .second procedure for testing for intervention
effects where there are significant trends in the
baseline phase also involves obtaining a comparison
series. The series is obtained directly by su}:tracting
the first baseline value from the first treqtmént value

and so.on until all baseline and/or treatment values

s
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5.

Somparison series is stationary. 'The second

‘within and across days and 3, recovery between day,

are exhausted. The C statistic is then calculated on

the comparison series. A signifisant value for C

indicates that the trend in tﬁe‘intervention phase.

differs significantly from the trend observed in the

baseline phase. . .
Both of these alternative procedfresishare "

common limitat{on. The C statistic will fail to reach.

stoniEisance when: Chissslopesiof therdate: pofnke: in e

experimental phases under consideration are equal even

when there has been an upward- or downward shift in one

series relative to the other. This occurs because the

alternanve ‘procedure was chosen over the f1rst for use

in the prekent analysis on the basis of’#ts simplicity
and ease of calculation.
The first step in the analysis involved

calculating the C statistie for the baseline phases of

each meast}te for each subject. This was performed on
the timefseries formed by linking the two, three, or

four days of baseline testing together. Comparisons

were then made between baseline and intervention phases E

using Tryon's procedures as outlined above (1982). ~ i
With this type of design and task, there are three
sources of uncontrolled variability : 1. fatigue built o

up during each daily session;' 2. habituation both %

In order to make an accurate assessment of the .




inter;/entian effects this variability within and
between days had to be controlled. This was
accomplisﬁéd by dividi‘ng each day into thirds and then
combining the first third of each day into one
time-series, .the second third into a second series and
the third third into a third series. This was done for
all measures and for both baseline and intervention
phases. The C gtatistic was then applied to these %
time-series a‘n‘d comparisons made between baseline and
1nterventxon phaseSf\It shuuld be noted that’ w*!l:h
ARIMA txme serles anulysis procedures such compausans
would be very difficult to make due to the small
numbérs of observations in each fraction of a day. -

In add‘ition', mean values for accuracy score,
latency, aggregate error score and Ectal respbnse .

usgfley were calculated for each trial across T
sessions. The aggregate error score included res‘po;ses
to all non-target stimuli and was ex.pressed as a
proportion of the‘ total numbér of non-target stimuli. %
Total response frequency" tepresents‘ the tct;ll number of
responses, both detections and errors, within a'trial.
l}y averaging vul:xes acrass sessions the variability
between days resulting both from chance and from the
intervention were rem;)ved. With these sources of
variability removed \it was possible to assess change in

performance over time, within a session. This

calculation yielded a. time series consisting of twelve,

Bog 1 5 ' » @ ) .




mean values for each measure and to which the
C-statistic was applied to aséess th‘e significance of
change over time. . ) ‘

Comparisons were als‘u made between mean latencies 4 (\
for error versus correct responses :‘and A}or mean latency 7
on first response following an error versus a correct
response. Analyses of variance were also calculat@d on
the three error measures plus errors of omission.

A Z-test for the significance of the differenct
between two independent proportions was calculated for
the error, rate on the first letter following an error
versus a correct response. In yﬂis'caﬁe er‘r‘afs were
.defined as responses to the first letter following a
correct response to a target or following an eri&r of
omiséign, a missed target. , These errors were expressed »
as a proportion of the total number of correct
detections and missed targets, respectively.

Sugject 1

Data for subject 1 are sumiarized in Tables 2 b
through 5 (pages 67 to 70) where means and standard,
deviations for each phase and measure are presented.

Time-series for each messur?,éte presented in-Figures 1

through 5 (pages 96 th"rough 100). A signifizan: =
decrease was observed in the ox‘rerall baseline for
accuracy score (Z=3.301,p<.0l). Significant increasing
trends were observed in the random error, ra!e.

(2=2.742,p<.01), and A-N?( error rate
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(2-2.676,pé.01). All other overall baselines showed
, non-significant trends. When the A-Non-X overall °
intervention phase was compared to the overall baseline
. phase, a significant decreasing trend was observed
(2°1.767,p€.05).  ALL other tests for intervention
effects were non-significant in the overall analyscis.
> Thirds of Days
In the first third of the day, a~sfgnificant .
de;:reasing ‘trend was observed in the baseline for
accu}:acy scor‘e for subject 1 (2=2.701,p<.01): A 2

significant increasing -trend was obtained in the

» . € baseline for random ett\o: rate (2=2.604,p<,01). All

. other baseline values for Z were nom-significant. No
e significant trends were obtained in the first third of
the day when the intervention phase was compared to_ Ehe
baseline phase.

significant increasing trend for baseline
re @e time was obtained for the second third of the . )
‘day (2z=1.7974,p<.05). Baseline values for all other

measures were non-significant. A significant

decreasing trend for afcuracy score was obtained when
the intervention phase Jwas compared to baseline for the :' S
second third (2=2.573,p<.01). A significant decreasing

trend was also obtained for the intecvention phase for

A-Non-X .error rate (2=2.5703,p<.01). All other ¢

' comparisons between baseline and intervention pﬁas"es

for the second third of the day were non-significant.
-
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For the third third of the session, the baseline
A-Non X error rate ‘yieldéd a significant decreasing
trend (2=2.1076,p<.05). All other baseline trénds
yielded non-sig#ificant values. The accuracy score for
the intervention phasg yielded a significant downward
trend (2=2.308;p<.01 .\ No other significant
Intervention effects were obtained during the third
third of the day. . Q\ ’

) Time series for all measures averaged within

trials, across sessions are presented in Figures 6

through 9 (pages 101-104). , Summary data with regard to

the ‘C-statistic analysis Bn these time series for all
subjects are prnvided in Tables 29 a;|d 30 (pages 94 and
95). When accuracy score was averaged across sessions,
within trials a significant declining trend was
obtained (z=3.217, p<.01). A significant increasing
trend was observed in the time series for aggregate: .
etrér‘score averaged across sessions (Z=3.167, p<.0l).
A significant increasing trend was also observed for__

total response frequency, averaged 4Cxoss sessions

 (2-2.3907, p<.01):  No significant trend was observed

for mean latency within trials.
The results of an analysis of variance on mean
latency for errdr versus correct trials for all
subjects is presented in Ta.ble 25 (page 90). .For
Subject 1 this analysis yiellded a non significant value
for F. Response time on ;he first response following
/ . v« '




Ve AN, PR R R YA Y g

B vt 51
« ‘ v
. Y
an error versus a correct response were also compared

using analysis of vartbnce and yielded a signsficant -

difference (F(1,89)=6.889,p<.05) (See Table 26, page
91). Responsé ::ime u/n the first letter following an
. error‘vas significantly longer than foll‘owir;g a correct
response. Error rates on the first letter following an -
- error versus a correct response are presented in Table

27 on page 92. A Z-test for the signit‘icance of the . °

difference between two independent pl‘opottlons
(Ferguson, 1966) was calculated and yielded a @
significann value (2=6.948,p¢;01).  significant ~ q
d1fferences ware found among the three ermr var1ables, . -

[0936,p¢.,01). . L 7
L. 4

Non-A—X AzNon- X, and random (F(2,43)=

Using Tukey's honest significant df?f.erence (HSD)

v . procedure. (Hopkins, and Glass, 1978) significant , - i . J Y

y B differences were cbtained between Random and A-NonX- i @
R error rates (See Table 28, page 93).: . i : -

Subject 2

Data for Subject 2 afk summarized in Tables 6 W

\ through 10 (pages 71 through 75) where means and =
standard deviations for each measure and phase are
présented. Time series for vSubje;ct 2 for each measure .
are presented in Figires 10 through 14 (pages 105 to
109) . "Subject 2 was tested using a baseline of three
dpysv. This paselipe phase wvas divid?d into two

- segments fo{ uh}piysis purposes:' segment 1 consisted of

days 1 and 2 and: segment 2 consisted of days 2 and 3. i

\ W
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Segmeqt 1 shall be refetredv tu as Baseline 1 and

segment 2 shall be referred“to as Baseline 2.

" Slgm,fxcant declining, :rends were observed in both
overall Baseline’ 1 (2=2.48,p<. 01) and overall Basel;\ne

“ 2 (2=3.22,p<.01) for accuracy score. A significant

incre'asing' trend in‘ response ‘time -was observed in '
s overdll- Baseline -1 (Z=1 779,p<. 05) while Baseline.2
Sy D . revedled a decregsmg Lrendi(lsl& .1251,p<. 01) All

¢ N cverall error baselines yielded non-slgnlhcant values

¥ ~ for z.

Tests for overall trends folloumg the

o 1ntervent10n revealed non-sxgm.flcsnb values for Z when

‘nBaselme 1 for accuracy was tcmpared to the .
. intervention phase. However, a sxgmhcant 1ncreaslng
o ".° ' trend in accuracy score was obtained when the

intervention phase was compared to Baseline 2 N

(2=2.62,p¢.01). " The overall intervention phase for

. 2 r‘esponse time yielded a non-significant value for 2
when :ompared to Baseline 1 and Baseline 2. The No‘n—
A-X errcr rate for the owverall 1ntervent10n phase

y1eLded a non- sigmhcant value for Z when compared td

Baseline 1 but revealed a g‘:gmflcant mc:easmg trend

’ when %ompared to Baselie 2 (2=1.8029,p<.05). The

R.andnm er!‘:;)r rate overall intervention 'phase yielded a-
o . significant in‘creasing trend wl‘wn compared to ‘Base_liné
1 (2=2.11,p<.05) but wheh co:npared to Baseline 2, the
lresplt was non-'significant. Signlificant increasifig




obtained when the comparison was made with Baseline 2 o
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trends were observed in the overall A-Nun-)&etr&r rate

intervention phase when compared to*Raseline 1

(2=2.733,p<.01) and when compared to Baseline 2 P
(2=1.6818,p<.0 .
Thirds of Days i
In the first third of the day a significant « g

decreasing trend was observed in the accuracy score,
Baseline 2 (Z=2.412,p<.01). Baseline 2 for response '~
time yielded a significant increasing trend .

(2=1.895,p<.05). All other baseline values for Z were

. non-signifiéan_t. Significant daclining trends were J
- B " 7

observed when the accuracy score intervention phase was

compared to Baseline 1 (Z=3.7245,p<.01) and Baseline 2 o
(2=1.86293p<.05). The intervention phase for response -
time produced a non-significant result when compared to . E

Baseline 1 but a significant increasing trend was,

" (2=1.895,p<.05). The Randomsdrror rate wielded a
significhnt increasing trend when compared to Baselipe
1 (2=2.708,p<.01), but produced a non-significant value
for Z when compared to Baseline 2. Intervention phases

for both Non-A-X error rate and A-Non-X error rate

yielded non-significant values for Z in comparison to
both Bageline 1 and 2.

In the second third of the day thd response time -
Baseline 2 yielded a signif;cant incregsing trend - ’

(2=1.7173,p<.05). Baseline values for alyl other

L]




measures in the second one-third were non-significant.

A significant declining trend was obtained when the

accuracy score in‘ervention phase was compared to

‘Baseline 1 (Z=2.96,p<.01) but no significant frends

were observed in the Baseline 2 cdmparison. For

reaction time, no significant trend was obtained when

the intervention phase was compared to_ Baseline 1 but a

s1gmfmant 1ncreasmg trend was observed in the

Baseune 2 comparison (z=1. 7173,p< 05). The )
.lntervennon phase produced non-significant va‘lues‘\far
Z when compared to Baselines 1 and.2 for both. Non-A-X

i
error rate and Random error rate. However slgmfxcant

nncreas).ng trends were observed in the 1ntervent10n o ) £
phase comparison to Baseline 1 (Z=1.9888,p<.05) and # 3
Baseline 2 (2=1.8387;p<.05). . .

In the third third of the day Baseline 2 of
A-Non-X error rate yielded a significant decreasing

trend (2=1.935,p<.05). All other baseline values for Z

were non-significant: The accuracy score 'i.ntervenl‘:inn

phase produced a sign‘ifican; decreasing trend when

compared to Baseline 1 (2=1.832,p<.05), but yielded a

non-: s1gnxf1cant value for Z when compared to Baseline.

2. The re%ponse tipe intervention\phase yielded a . i
non-significant value 'for. Z when comhared to Baseline 1 id

but produced a significant imcreasing’trend when

compared to Baseline 2 (2=1.714,p<.05). No significant

values for Z were obtained for the Non-A-X error rate

*E




}ntgtven:ion phase or for the A-Non-X error rate
intervention phase. The Random error rate intervention
phase produced a non-signifiéﬂnt'value for Z when
compared to Baseline 1, but a significant decreasing
trend was observed in the Baseline 2 comparison
(2=1.7533,p<.05).

When the scores were averaged within trials across
ses..sions significant trends were observed in only two '
‘measures (See Tables 20 and 30, pages 9% and 95 and
Figures 15 to 18, pages 110-113). A significant
decrea;zing trend was observed in-the accuracy score
time series (Z=2.131, p<.05). Total resi:onse frequency
yielded a significant increasing trend (z=‘2.7M},
p¢.01). Latency and aggregate error score yielded
‘non-significant :rendg. ’ "

Analysis of variance on latency for error versus
correct ‘trials yielded a significant value for F
(F(1,102)=5.316,p<.05) indicating that response time on
correct trials is significantly longer than on error
trials (Se® Table 25, page 90). \Later\cy on the first
letter following a correct response was also
significantly gréater than 'on the first letter
following an error (F(1,101)=18.398,p¢.01) (See Table
26, page 91). A z-test on the error rate on the first
ylette: following an error versus a correct response
yielded a non-significant value (see l':;ble 27, page

1 3
92). Analysis of vnrianc'e on the three error rates




’

°, comparison to Baseline 2. For Random error rate
& ’

yielded a non-significant value for F (See' Table 28, . 3

page 93). . ’ i

. Subjeet 3 i ’ i
Time series data for subject 3 .an summarized in ’ 4

Tables 11 through 15 (pages 76-80). Time series are

presented in Figures 19 through 23, pages 114 to 118.

For subject 3, the bageline consisted .of three sessions

of testing. For 'analysis purposes the baseline was ~

diyided into two segments ! sessions 1 and 2 fo:;nel\ ‘

Basellne 1 and days 2'and 3 formed &aseline 2. Wt

Significant increasing trends were observed in Baseline

® 1 for Non-A-X error rate (Z=1.7175,p<.05) and for i

“A-Non-X error rate .(Z=2.1515,p(.05). ALl other
measures showed n;': 'significant trends in either
baseline. .

The Inf.enentiun phase for accuracy when compared
to Baseline 1 yieldeda: significant inc:easing trend ~
(2-2.3875,p<.01). Mo significant trend was observed
vhen the intervention phase was compared to Baseline 2.
The response time intervention phase yielded
significant increasing t'r:end.s when compared to both

" Bageline 1(Z=2,2087,p¢.01) and Baseline 2
(2=2.8036,p< .01). A significant‘ upward trend was
observed vhen th‘e intervention phsse/tqr Non-A-X" error

Orate was compared to Baseline l(Z=1.69l;7,_p(.05).
,Howev;et no signific;nt trends. were observed ‘1n the

3 A

“




signifigjpnt trends were not observed in comparisons

N\ vith either Baseline 1 or 2. ' .
Thirds of Days . e
- No significant trends/were observed in the

baselines of any measure during the first third of the
day.. No significant trends were observed in
& - comparisons between the intervention phase and the
14 baseline phases for accuracy score, Non~A¥ error rate
and A-Non-X error raté.\ The response timé intervention
. phase showed sigfificant increasing trends when
o compared to both Baseline 1 (2=2.333,p<. 01) and
s Baseline 2 (2=2.5207,p<.01). A signifteant decress ing.
trend was obsérved when Random error rate was compared
" to Baseline 2 (Z=Z.1'1tlﬁ,p‘<.05) but no' significant trend
was observed for the Baseline 1 comparison. = T
In the second third of the day, a significant
decrea’ﬁng trend was observed in the A-Non-X error rate
for both Baseline 1 (22.5461,p¢.01) and Baseline 2 A
(2z=2. 0257,p< 05). Baseline values for. 2 for all other
measures'were,non-significant. Non-significant values’
« for Z were oht‘aihed in comparisons between the
intervention phase and baseline phases for accuracy
‘score, Non-A-X -error rate, and Random error rate. The "o
response time intervéntio_n phase produced-a -
no:‘-significant value for'Z whe‘n compa(; to Baseline 1 L
bt yielded a significant increasing trend vhen -

compared "to Baselme 2 (2=1.6976,p<.05). The A-Non-X

/
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error rate’ intervention phas; produced a siénificant
decreasing trend in comparison to Baseline 1
(Z=2.1'293,p(.05) but the value for Z resulting from the
comparison to Daseline 2 failed to reach significance.
In the third one-third of the day, only Baseline 1
for the Non-A-X error rate yielded a significant value ‘
for 2 (2=2.4045,p<.01). ALL other baseline walues for ;
I failed to reach significance. Compatiso\ns b& tween v
baseline phases s;nd the intervenl;.ion phase fof respon ,é" N
time,- Random error rate and A-Non-X error rate. yi’el&el
non-significant values ‘for Z.  The accuracy score *

intervention phase in comparisoen to iaseline 1 yielded-

a,significant decressing trend (2=1.6958,p<.05) while g

‘the  comparison to Baseline 2 produced a non-significant

value for Z. A significant decreasing trend was ¥

‘obtained when the Non-A-X icrL‘bervention phasé was
compared to Baselihe-1 (2=2.2972,p<.01). The Baseline

)
2 comparison resulted in a non-gsignificant value for Z.

Scores vere averaged within tfials, across
sessions to produce a mean, within sessions‘time
series, These time series are found in Figureé 24
thtougl‘; 27., pages 119 to 122, and the data’are
summarjzed ‘in Tables 29 and 30, pages 94 and 95.
significant decreasing trends vere obse;ved in accuracy

(2=2.615, p<.01) and total response frequency

(2=1.8389, p¢.05) for- thig time series. The aggregate

error score and latency time series did not yield




significant trends. . ) ;
o No significant differences were obtained for v J 2 :
response time on either error versus correct trials or

on the first response following an error versus a

correct trial, using one-way analysis of variance (See o
' Tables 26 and 27, pages 91 and 92)‘. A significant

: difference was obtained for ekror rate on the first

letter following an error versus a correct Eesponsa

b P with significantly more errors occurring following an
- error trial (Z=5.5505, p¢:01) (See Table 27, page 92).
® ' A one—way ANOVA was' calculated for error rate on

the three different non-farget stimuli and a

L significant value for F was obtained (F(2;57)=31.226,
A p¢.01) (See Table 28, page 93). Tukey's HSD.analysis
\ showed that Subject 3 responded significantly more

- often to the A-Non-X stimuli than to the other

non—-target stimuli.
Subject 4
Time .series data for Subject 4 are summarized in
Jdables 16 through 19, pages 81 to 84 and F‘igutes 28
through 32, pagei's '123 fo 127. ‘Baseline data for thi's
. . 5 ‘subject were collected during two sessions of testing.
- For analysis purposes the baseline data were treated as
one phase. Analysis of the overall baseline data,
revealed s'ignifif:ant increasing trends in /the error
rate on Non—A-X stimuli (2=2.456, p<.01) and on random ¥

stimuli (z=3.70, p<.01). All other values for z in the =\
o s




baseline snalysisv failed to®reach significance.

The intervention phase for accuracy score produced
a significant increasing trend when compared to the‘
baseline phase (Z=2.7959,p<.0l1). Significant
increasing trends ;lete also observed for error rate on
Non-A-X stimuli (2=1.9681,p<.05) and on random stimuli
(Z=;.1?5la,p(.01). Comparisons between the intervention

‘phase and baseline phase for response time and the

error Kate on imuli produced non-significant:

values for Z. ) b
Thirds of Days \ 4 .
For the first one-third of the day a significant

increasing trend was observed in the baseline of the
error rate on random stimuli (2=2.7164,p<.01).. .
Baseline values for Z for all other measures féiled to
reach significance. For al‘l measures comparisons
between the intervention and baseline phases produced
non-significant values for'Z.

"Baseline values for % in thie seddnd one-third of
the day were significant. for error rates on Non-A-X
'(2Z=2.2572,p<.01) and random (Z=2.2572,p<.01) stimuli.
In both cases there were increasing tren;ls. - All other.
baseljne analyses yielded non-significant values for Z.
A significant increasing trend was observed 1h Non=A-X
error rate when the 1ntervent1<;n phase was éompared to
the baseline (Z=1~.8309,p<.05). All other measures

ptodléced non-significant values for Z. .




The third one—third of the day produced no
significant trends in either the baseline analysis or
the intervention/baseline compari‘son.

When scores for each measure were averaged within

trials, across sessions to produce an average, O

session Eime; series: only: one:messuze yisided g

significant trend (See Figures 33-through 36, pa-ges 128 .

to 131 and Tables 29 and 30, pages 94 and 95). A’
7#significant decreasing trend was observed in the total

response fr‘eque‘ncy time series (z=1.7\079, p<“.01). . Time . 2
-‘-series fmj all other measures yielded non-significant "

results. . - 5

A one way ANOVA for latency on error:versus

correct trials showed that response times for correct 1
7

trials were si‘gn_ificantl)y slower than error trials
(F(1,93)=171.438,p<.01) (Table 25, page 90). A one-vay
ANOVA on‘latency on the first letter following on error
versus a co‘rref:t trial showed that latepcy on the first
letter following an error was significa{:tly slover that
following a correct tria:L‘(Tab_le 26, page 91)
(F(1,93)=4.417,p¢.05). A z-test on the error rate on

' the first letter ;‘oll;:wing an error versus a correct o

response showed that thefe vas a sig‘nificantly"greater . o

error rate following a correct response

(Z=3._9937,p(.01)(SeLe Table 27, page 92). No

significant differences were observed among the error

[ "
rates on the three non-target stimuli, Non-A-X, A-Non“X




(2=2.8771,4,01) but the trend became non-significant
’ B g

and Random (Seée Table 28, page 93).

Subject 5 . )

Time ?seriés data fo'r subject 5 are presernted in
1ables 20 through 24, pages 85 to 89, and Figures 37 w4
through 41, pages 132 to 136. Baseline testing for
subject 5 was carried out over four sessions and the
first two.sessions -of which lbecame Baseline 1, the
second two sessions,MBaseline 2. Significant . :
decreasing trends for accuracy score were observed in N
both Bas;eli'ne 1 (2=2.8171,p<¢.01) and Baseline 2 '
(2=1.7493,p<.05). A significant increasing trend was

observed in Baseline 1-for response time o . L

in Baseline 2. The error r_ate‘ on Non-A-X'stimuli ~
yielded a significant increasing trend in Baseline 1
(2=2.5538,p<.01) but this érend reversed itself in
Baseline 2 and produced a significant decreasing trend
(2=1.7886,p<.05). A significant increasing trend was
observed in Baseline 1 for the error rate on Random a
stimuli (2=1.7229,p<.05). No sig,ni}icant trends were
observed  in Baseline 2. The error rate on A-Non-X o
stimul{i produced no significant trends in either
baseline. .

A significant de::i'easing treqd was observed when
the accuracy score intervention phase was c;)n;pared to
Base}ine 1 (Z='2.4301,p<.01‘) and an increasing trend vas

observed in the Baseline 2<comparison «(2=2.1408,p<.05).
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No"slgnificnn: differences were observed between the
response timg iﬁtetvention phasg and either Baseline 1 ’ -
or haseline 2. Significant deceasing trends for
Non-A-X error rate weré observed)in the comparison
between the intervention phase and Baseline 1
(z=2.451,p<.01) . The comparison with Baseline 2
yielded no significant trends. No_ significant trends
vere observed in the intervention phase for error rate’
on Random s;timuli when compared to either Baseline 1 or
2. Significant -decreasing trends were found when the
error rate on A-Non-X stimuli intervent‘igﬁ phase vas ,
compared to Baseline 1 (Z=1.7961,p<.05) and Baseline 2 ;
(2=2.9905,p¢01) . ‘

Thirds of Days

In the first third of the day the Baseline 1
accuracy. score yielded a significant decreasing trend 4
(2=2.769,p<.01) while Baseline 2 showed no such trend. .
ﬁaseline'l for the error rate on Non-A-X sﬁimuli

yielded a significant increasing trend (2Z=1.6953,p¢.05)

and no trend wa-s\ahﬁ'ved in Bs‘seline 2. The error
rate for random stimuli, Baseline.1, produced no
significant trends vhile Baseline 2 ‘showed a
significant dowriward trend (Z=1.6803,p<(.05). Baseline
1 for the ,error rate gn“" A-Non-X'stimuli px‘odu‘cesl g &
significant increasing trend (Z=1.8516,p<.05) while

Baseline 2 produced no trend. No trends were observed §

¥
in either baseline for response time. *




The intervention phase for accuracy score produced”
a significant decreasing trend vhen corpared to -

Baseline 1 (

.0788,p<.05) and an increasing trend,’
when compared to Baseline 2 (Z=3.7608,p<.01). The
response time intervention phase produced a significant

increasing trend when compared [to Baseline 1

. (2=1.8403,p<.05) but no trends were observed in the

Baseline 2 xgcmpdrjso'n‘ No significant trends were
produced by the intervention phase for error rate on
Non-A-X st:unuli when ccmpared to either baselxne. A
significant downward ;:end was obfained when the -

intervention.phase for error rate on random stimuli was

‘ compared to Baseline'l (2Z=1.6676,p<.05) but no trend

was obsetved in the Baseline 2 comparison. A
significant downward trend was)also observed in the
error rate for A-Non-X stimulilwhen Lhe intervention
phase vas compared to Baseline 1.(Z= 2 0197,p<.05) and
the Baseline 2 comparison yielded 'no,significant
trends. . N
In the second one~third of the day no significant
trends were observed in the baselines of any measure.
A significm:m upward trend was observed in the accurdcy
intervention phase comparison to 'Baseline 2
(2=2.4972,p<.01) while the Baseline 1 comparilom
ylelded no significent result. IHESEVERELGH/ pHEEEs
failed to produce significant results for all other.=

‘ ok
R ,
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In the third\one-third of the day, Baseline Z‘fot
error rate on Non-A-X stimuli produced a significant
* decreasing trend (Z=2.0153,p<.05). Ba;gline values for
7 for all other measurés were non-significant. The

intervention pnase for Non—A-X errot rate produced+a

- mgnxhcant decreasing trend whep Sompaxed to Basellne
\1 (2=1. 7051,p< 05) but the Basellne 2 result failed .to
reach significance. No mgnxficam; results were

" obtained from the intervention phases of the measures

in the last ore-third of the day.
. .écoées for each measure were averagéd‘ within

trials, across sessions to produce an average, one

session time series. Data from these serigs are

sunmarized in Tables 29 and 30;~pages 94 and 95, and in’

Figures 42, through 45, pages 137 to 140. For Subject 5°

pnly, the accuracy score time series, analyzed in this

fashion‘, yielded a significant result. ' A significant .‘

decreasing cvz‘end was observed in the accuracy score

time series (z=2.852, p<.01). 'All remaining measures,:

1nc1uding an aggregate error score, latency and total

response frequency yielded non—sign1ficnnt results.

A one-way ANOV%_for_latency on error versus

correct trials produced a non-significant result* (See

Table 25, page 90).“,'No significant differences wei‘e

found for lncency on :he first responwe following an

error versus a corrcct tesponse (See Table 26, plge «

La 91 The error rute on the firsr_ response following an

o Ty




error was significantly greater than followiné a
correct response (2z=4.880K,p<701) (See Table 27, page
92).. A one-way ANOVA on erfor rate for the three °
non-target st‘imuli (Non-A-X, A-Non-X and Random) ° v
yielded a non-significant result. (See’Table 28, page

§ s
?3). . ) Ve :

datbis



| ' ' Table 2 . , / |
Subject 1 4

)

- . 63 o
‘Means(standard devéations) for accuracy Score and
latency in the various phases of the experiment

\ . Analysis on Complete Phases )
" LI
A . i
Phase Accuracy Score Latency(Secs)
.
Baseline, 1 .648(.230) .672(.089)
Intervention .435(.260) .756(.119) . .
Andlysis on Thirds of Phases ' ’ -
1] . N
Baseline 1.1 L .757(.228) . .662(.102) "
Intervention 1 .583(.252) ..785(.104) § v
~ # Ly :
Baseline 1.2 . .680(.179) .69Q(‘.089)
Intervention 2 .383(:254) .741¢.175Y >
Baseline 1.3 .487(.296) .658(.061) ’

Interventich 3 ' .237(.185) . .765(.070) = e




Table 3

Subject 1

w=Means(standard devlatlons) for error rate on three
types, of non-target s!;).muh

N\

Phase
Baseline &

Intervention

Baseline 1.1

Intervention

Baseline 1,2
.o
Intervention

Baseline 1.3

Interveption

Analysis on Complete PRases
e

Analysis

A-Non-X
.372(.229)

.232(.153)

.208(.218)
.208(.171)
7458(.141)

.250(.121)

+460(.201)

,238(.150)

Non-A-¥

.199(.154)

.093(.260)

.

.161(.151)
.054(.099)
.232(.159)

.071(.101)

.zoa(.r5:;

.163(.178)

Random

.126(.077)

.157(.073)

on thirds of phases -
.062(.0425 "

.105(.049) -

.125(.057)
.161(\99§)

©.201(.048)

©,211(7056) -
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3 ) . Table 4 . '
3 “Subject 1 : -

Results of comparisons between baséline. and . i
intervention phases using the C-statistic for all
measures on the -C.P.T.

| . - ‘ .
’ Measure value for ¢
{value for z)
~
" Accuracy J;
Score (0.29)
" ” R ‘ ;
G ) Latency . .191
X (i.32) I
5 ' o
. Error Rate _ ! 5113 :
5 . Non-A-X (0.78)
« ) d X ,
Error Rate 352 -
A-Non-X (1.77)+
N Error Rate 124 ° G-
£ ' Random : (0.62) . . e




Table 5
2 -

Subject 1 . 0 N
| ¥ «
Results Of comparisons between thirds of baseline &
phases and thirds of the intervention phase using the
C- statlsnc for all performance measures of the C.P.T.

Value Eor C(Value for -z)

Medsure st Third  2nd Third 3rd Third
Accuracy  .067(0.22)  .603(2.57)%  .573(2.31)%
Score g
Latency .036(0.16) ° .084(0.27) .285(1.15)
Error Rate .000(0700) .208(0.89) .305(1.22)
Non-A-X
¢ — :
' Error Rate .326(1.39) .602(2.57)% ~ .501(1.55)
A-Non-X  ° :
i .
Error Rate = .056(0.18) +172(0.74) +  .049(0.20)
Random . p )

a6 b

£ o L

+ p<.05 ¥ p<.O1

A
o 1

tsdtses




. . Table 6
¥

. Supject 2‘ ‘.

Means(sxtandard Deviations) for accuracy score and. - '
latency in the various phases of the eXperiment

Analysis on Complete Phases

}iha'se Accuracy Score - _Latency(Secs)

Baseline 1 .878(.167) .548(.079) P g
Baseline 2 .62‘9%.308) .515(.125)

Intervention .567(.212) .640(.145)

Analysis on Thirds of Phases

Baseline 1.1 1992(.022) .505(.044)
Baseline 2.1 .808(.272) .541(.062)
Intervention 1 .658¢.127) .659(.124)
Baseling 1.2 .867(.133) ! .604(.061) e
Baseline 2.2 . 2 .5582-.3100) £499(.147) . o/
Intervention 2 .409(.196) 4626(.175) B by
Baseline 1.3 .775(.225)- .536(.086) '
Baseline 2.3 .505(.195 .504(.138)

¢ Intervention 3 : .619(2201 :643 .130)

/



Table 7
Subject 2

Means(standard deVlBtanS) for error rate on three
types of nun-target stimuli
1
§ .

Analysis on Cbm[ﬁlete ‘Phase

0

Phasge A-Non-X Non-A-X Random
Baseline 1 1102(.126) .077(,08&) .022(.0233
Baseline 2 .0922.119; .106(.098) x .0455.058 .
Intervention .111(.126 .123(.19_!0) .051(.081)
Analysis on Thirds of Phases
Baseline 1.1 .069(.095) .089(.099) :002 .005;'
Baseline 2.1 .139 .'144; y .054(.069) * ,016(.028
Intervention 1 .069(.077 .054(.069) .024(.030)
Baseline 1.2 .642 .054) .054’5.069 i .022 .021;
Baseline 2.2 .028(.073) 2125(.112 .051(.066) °
Intervention 2 .190(.165) = . .225(.284) .095(.122)
Baseline 1.3 .194(.144 .089 069 ’ 2042(,018)
Baseline 2.3 .111(.084 .125(¢.08 ©.073(.054)
Intervention 3 .079(.078 .102 100 037

5% R e e -

.024)

i




Table 8
Subject 2

b

Results of comparisons between baseline and
intervention/phases using C-statistic for all

. DPerformance measures from ‘the C.P.T.

R Value for C(Value for z)
Measure Baseline 1 e Baseline 2
g versus versus
Intervention ' ‘Intervention
\
+ Accuracy .220(1.08) .532(2.62)*
Score
Llatency ¢ .003(0.02)x ! .516(2.54)%
Error Rate  .322(1.64) . .425(2.13)+
Non-A-X . .
s , -
Error Rate  .409(2.09)+ .048(.242)
A=-Non-X §
Error Rate .175(.893) .126(.149)
-Random ‘
e
Y .

[ * p<lOl + p<.05.
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Table 9‘)
4 Subject 2,

t ) .
Results of comparisons betweén thirds of Baseline 1
and thirds of the intervention phases using the
C-statistic for all performance measures of the C.P.T.

Value for C(Value for z)

Measure ) 1st Third 2nd Third 3r-d Third *

Accuracy .873(3.72)% .713(2.96)* .“1(1:.83)4‘
¢
Latency .364(1.55) .268(1.03) .182(.754)

Ergor Rate .167(.710) .097(.402) .031(.129) °
Non-A-x E

Error Rate .077(.328) .480(1.99)+ .116(.482)

AsNon-X
Error' Rate r.§34(2.71)* £062(.172) .038(.159) : ¥
Random . N -
; ) : g
. b :
e . . ,

+ 405 % p<.0L




’ ’
Table 10 .
*  Subject 2

"
s "

+  Results of comparisons between thirds of Baseli‘ne 2 and
hirds of the interventioa phase, using the
C-statistic, for all perforrnce measures of the C.P.T.

Measure °  1st Third 2nd Third 3rd Third

Z @ . i ©
§ Accuracy .575(1.86)+ .284(1.18) .258(1.04) Py
] s
¥ Latency L444(1.90)+ (S554(1.72)+  .425(1.71)+
L ' Error Rate  ,200(.853)» - .084(.350) . .125(.504) 5
=g Non-A-X
& * -~
) * .
Error Rate  .056(.240) .463(1.84)+  .124(.384)
A-Non-X -
Error Rate .634(2.71)% .042(.172) .038(.159) s
- Random 5 e, - v N

+pC.05 | #p<.OL




Means(standard

Table 11

Subject 3

latency in the various phases of the experimt\t

Analysis on Complete Phases

Phase

Baseline 1
Baseline 2
Intervention

ApAysis on Thirds of Phases

Baseline 1.1
Baseline 2.1
Intervention 1

Baseline 1.2
_ Baseline 2.2 '
Intervention 2

Baseline 1.3
Baseline 2.3
Intervention 3

Accuracy Score

.931( .093g
.883§ 116
.896(.124)

)
.958%.066)
.942(.070)
.925(.070)

.ﬂézsg.osz)
.900(. ‘7%
105

.9085.129§

.950

.808(.143
.800(.167

deviations), for accuracy score and

Latency(Secs)

" .396(.077)
.3685 .oas;
1478(.125




Table 12

Subject 3

Analysis of Complete Phases
5 .

./

A-Non=-X

.356(.160)

.2782.160)
.190(,118)

.2225.079)
.264(.156)
.208(.117)

+500(.079

.389%.147;
.250(.073

.222(.111)
.305. .121§
J111(.111

N
Means(standard deviations) for erzor rate on three
types of non-target‘stimuli

Non-A-X:

.030(.07
+066(;n
036(.07

.1‘01‘;

.036(.062

Random

.013)
.020)
.031)

.010)
.023)
.040)




" ‘ Table 13 ’ s

- . Subject 3 . , ‘
‘ ) f .. i
" Results of comparisons between baseline and ,, '
- intérvention phases using C-statistic for all ', .
R . performance measures from the C.P.T.
: ; : i
Value for C(Value for z)
% . - - . ) o 18
Measure . Baseline 1 . . Baseline 2 . 2y
versus vergus 1 v |
Intervention Intefvention vl
Accuracy .361(2.39)% T '.13111{0.92)" g U
¥ . Score d ) J J
- : \
. Latency .315(2.21)% - © .400(2.80)%
R " Error Rate  .332(1.69)+ .036(0,26) - .
. . Non-A-X . » ; ;
< a - B
Error Rate  .351(1.80)+ .- . ' L423(2.99)% N
A-Non-X T : - " .
; Error Rate’ .050(0.36) ' °.055(0.39)
*y Random s
. ) J
E + pt.05 § * p<.Ol ’




Table 14 N

Subject g™

Rdsults of comparisons between thirds of Baseline 1 and
thirds of the.Intervention phase using the. C-statistic
‘for all performance measures of the C.PTT.

Value for C(Value for z)

ist Third

.041(0.17)
h

L547(2.33)

.324(1.38)

.188(0.80)

L274(1.17)

+.p<.05

20d Third

.111’(0.&)

._07‘2(043!\) i

[180(0.7
:

T .657(2.13)+

©283(1.21)

* p<.01




i N

// Table 15

Subject 3

Results of comparisons between thirds of Baseline 2 and
thirds of the Intervention phase, using the
. ~—C-statistic, for all performance measures of the C.P.T.

L T
Measure
Accuracy

Score |/

Late!’n:y

Error Rate
E Non=-A-X

Error Rate
A-Non-X

Error Rate
- Random

Valué for C(Value for z)

ist Third

.057(0524) .127(0.54)

4 By
.591(2.52)* . .398(1.70)+

.200(0.85) .153(0.65)
.204(0.87) ¥ .261(0.85)
.502(2.14)+  .159(0.68)

+ p<.05 o p<.OL

2nd ‘Third‘//

3rd Third

.054(0.22)

.129(0.54)

.131(0.56) _
.042(0.18)

.044(0.19)




' Table 16

Subject 4 )
I o ; . P E

Means(slandérd deviations) for accuracy score ‘and .
/\ + latency in’the varjous phases of the experTment

N § Analysis .on Gomplete PHase’s

R .
e ‘Phase Accuracy Score . ‘Latep}:’y(Sgcs).‘ ! ’
Baseline 1 . -.5535.155) * .1.1\5('.1065
o In;:ervention .59,7C.170)v [ . v (.097) 5
. Analysis on Thirds of Phases ) o
: Baseline 1.1 .558(.123) 1:1'3(.135)’ 0
Kotervention 1 .717(.179) - "1.02(.101)
, Baseline 1.2 .542(.161~ ) < 1.20(.004)
I;\Zervention 2 .558(.105) - 1.05(.098) . )
Baseline 1.3 .558(.301) 1.1246.080) :
. Intervention 3 :526(.152) 1.06(.089) '




Means(standard devlatmns) for error rate on three
types of non-tatget stimuli

Phase
!
Baseline 1

Intervention

Baseline 1.1

Intervention 1 .

Baseline 1.2

{ Intervention 2 .

Baseline 1.3

Intervention 3. .

Table 17

Subject 4 ¥

Analysis on Complete Phases

Non-A-X

.054(.092)

.097(.122)

Analysis on thirds of phases

. ¢ .
.036(.062)

.143(.160)

..054(.099)

089( 099)

-

.071(.101)

L064(.071)

[




Table 18

s : . . Subject 4

Results of cnmparisons between baseline and
interventian phases using .the C-stutisnc for all
measures onsthe*C.P,T..

. 4"1 o ) . %
*Measure Value £or*C: x
- o (Value for~ z) Lo
- » Accuracy . L .39 1 -
‘Score - X (2 80)*
o - ’ ! 4
o Sy ~—Latency Z e
. 0L H e (1:30)°
;. Error Rate © 4385,
\/ Non-A-X (1.97)+
. Error Rate . : 184 ' =
A-Non-X (1.31) .
‘Error Rate D e 62T, N
", Random . T (3. O
. ) \ 5
2 * p<.0t
S ‘ > . o o @ 4




Table 19

Subject %

Results of comparisons between thirds of the baseline
_.phase and-thirds of the intervention phase using the
C-statistic for all performance measures of the C.P.T.

Value for C(Vaiue for z) & %
ZM‘Easyée st Third 2nd Third * 3rd Third R
. Sy ; ) . Ty : T
‘Accuracy  .307(1.31) .204(0.87) .034(0.15) ¥
“Latency  .201(0.86) _  .110(0.47) - .256(1.12) @
S TR e B S =t
S e 4 L
Error Rate .272(1.16) .565(1.83)+ .198(0.87) =
Non-A-x . L i .
Error Rate .273(1.17), .167(0.71) .062(0.27)
1 A-Non-X .
Error Rate .283(0.92) .196¢0.64) .060(0.27)
Random .

+p<.05




. latency in the various phases of the expeivment

. Analysis on complete phases i i /
Phase N ' Accuracy Score Latency(éecs)
Baseline 1. ' .875(.195 . 557(.139)
Baseline 2 ‘6932 206 .649(.130)
Intervention ° T .795(.137 .603

v
Table 20

P i Subject 5 . -

Means(standard devlatlons) for accuracy store and

\ ® '

.104)

Ana-lysTs ‘on thirds of phases

Baseline 1.1 .942(.062) B 484§ .087)
Baseline 2.1 767 .219; 3 612 127;
Intervention 1 .850(.099 598( 122)
Baseline 1.2 + ..908(.138) .543(.157) .
Baseline 2.2 .7085.128) .643(.095) "
Intervention-2 . .812(.114) . . +559(.089)

Baseline 1.3 .785(.176 e .633(.134).
Baseline 2.3 . 59001229 .t 86 g
Intervention 3~ +  .726(.155 1646(.078)

1 .




s

Analysis on Complete Phases

Baseline 1.1
- Baseline 2.1
Intervention 1

Baseline 1.2
aseline 2.2
Intervention 2

Baseline 1.3

Baseline 2.3
Intervention 3

N

Table 21
Subject 5

A-Non-X

In tervention/f .089

.139
.111

.208
.069
.097

.086
.063
.062

B
{
{

_Phase

Baseline 1' - 142(.145)

Baseline 2 .063 .Oﬂbg
1079

11

056)

095,

103

3

055) -

151;

© 041

v ‘ .
. Means(standard deviations) for error rate on
types of non-target stimuli

Non-A-X

.093(.111)

.1092.156)
1051

Analysis on thir}‘{s of phases

.161(:219)
(.132)

‘036( 062)

‘.0365.062)
.072(.072) -
.089(.099)

.065

.1275,081%
1065

.041

.081)

three

Random

.046(.052)
.050 .ou.;
.026(.018




e

Table 22 L

Subject 5 . g’ ]
|

'

Results of comparisons between baseline and e
intervention phases‘using the C-statistic for all B :
performance measures from the C.P.T. c
. )
Value for C(value for z)
. & 3
Measute Baseline 1 Baseline 2

versus versus . -
Interventjon AN Intervention
. 1 ® - »
#* \ i B A ®
Accuracy L467(2,63)% . L4645(2.23)%
Saore - >
3 | A
Latency .267(1.39) .112(0.60)
Error Rate  .471(2.45)% ©168(0.84)
Non-A-X
Error Rate  .151(1.09) .152(1.08)
A-Non-X .
Error Rate .100(0.52) .102(0!72)
Random . & \




Tablg 23
Subjdct 5 v 4

Results of comparisons between thirds of Baseline 1 and
thirds of the intervention phase using the sures of
C-statistic for 311 performance measures of the C.P.T.

Value for C(Value for z)

= + Measure - 1st Third 2nd Third 3rd Third

Accuracy  .641(2.08)+_  .179(0.76) ©  .33%¢h52)

PR Score
. latency L431(1.84)+ .228(0.97) .152(0.68)

3 Errof Rate .497(1.61) .011(0.05) .380(0.12)

\ Non-A-X P -
Error Rate .623(2.02)+ ' .068(0.29) .167(0.75)

\ A-Non-X ’ 3

!
Error Rate ~.391(1.67)+ .090(0.38) .30241.38) “
Random . o

+ p<.05 ¥




' AN
- .
Table 24
. . Subject 5 -

Results of comparisons between thirds of Baseline 2 and
thirds of the intervention phase, using the
C-statistic, for gll performance measures of the C.P.T.

Value for C(Value for z)

Measure’ 1st Third 2nd Third 3rd Third
v : / -
"Accuracy  .881(3.76)%  .585(2.50)% .368(1.57)
Score . . L N
r"ﬁ .
Latency ¥ .075(0/[32) 134(0.57) .105(0.45)
N
. P
Error Raté .345(1.47) .011(0.46) .125(0.38)
o, Non-A-X ,
. ’ 1 .
Error Rate .137(0.58) .231(0.99) .016(0.07)
A-Non-X
S s
" Error Rate .493(1.60) 066(0.28) .262(1.12) i
Random Lois

* p<.0l  + p<.0S




i

subjects

Subject Laténcy on
Error Trials

1" L -686(.179)

2 +494(.292)
o -
. i
-3 .355(.174)
4 %.266(.219)
s .605(.341)

=Pable 25 -

Latency on
Correct Trials

L744(.190)
.599(.157)
.399(.111)

.807(.180)

.610(.148)

Means(standard deviations) and results of one way ANOVA
on latencies for error versus'correct trials for all

2.24(1,89)
. N.S.
5.32(1,102)
P<.05
©1.90(1,93)
N.S.

: \
171.438(1,93)
K .p<.01

.123(1,144)
N.S. :

-




\ ' Table 25

= - e ~ P

Means (standard deviatiors) and results of one-way ANOVA -
on latency(seconds) on the first response following
a correct versus .error tual

Subject | Latency on .  Latewcyon * F *
the 1st letter the 1st letter & .
. following an following a.
% error trial . correct trial /‘/
. o E \“. o + I3 ’. ;
g ©.749(.146 .65¥C.201) 6.89(1,89)
D ) . ;3 : ) ) -85C p<.05. T o .
g . L 446(:172) .601(.188) 18.40(t,101) -
. p<.0
. # . . . &
3 .398(.248) . .430(.122)  .784(1,115)
& I2¥) N.S. -
v - E . v
B T .619(.202) .534(.190)  4.42(1,93)
: . . - p<l0s
RN
"5 .603(.261)  .622(.140) . .288(1y140)
> . . N.S. -
.~ TP 5ot
i $ b ’ .




Table 27

Means and results of a Z-test for error rate on the
figst response following a correct
versus an error trial

Subject " Error Trial ' Correct Trial - z
5 1 .263 .076 6.95%
. . . q
- 2 .061 075 . 74
. '3 .se0 . .o080 ¢ 5.56%
4 .161 .286 3.99%
y ? ) . -
5 . .16 : .062 < 4.88% ‘
- ., ~
* p<.01 &
) &
=
C




Means(standard deviations) and results of one-way ANOVA '

Subject

1
2
=3
4

5

Table 28

for.error rate on three categories of

Non-A-X
Stimuli

.146(.153)

.105(.140)

.041(.098)

.076(.108)

:084(.118)

non-target stimuli

A-Non-X
Stimuli

.302(.203)
.105(. 1’26)
.265(.153)
.023(.045)

.099(.113)

% p<.01

Random F
Stimuli

.142(.075). 5.09(2,43)%
.042(.063) 1.83(2,54)
.020(.026) 31.23(2,57)%
.060(.038) 1.&5(2,53)

.041(.041) 2.23(2,70)




Table 29

Summa:y of C-Statistic analysis on accuracy score and ]

response frequency for mean within-trial
time-series for all subJects

Value for C(Value for z)

Subject A « R

Score v' Frequency
1, " .851(3.22)% . .632(2.39)% | <
2 .563(2.13)+ «727(2.75)%
3 .692(2.62)% L486(1.84)+ ,
-
4 .213(0.80) . L452(1.71)+
5 .754(2.85)% .259(0.97)

* p<.OL + p<.05




o V Table 30

Summary of C-statistic analysis on 1atency and error
e rate for“all don-target stimuli’ for mean within-trial
time-series for all subjects

_ * Value for C(Value for z) ' @ ‘T‘
; - -
\\\ T X i t
. ‘Subject Latency Error ’ i
N . . E Rate
1 .017(0.06) .837(3.17)%
2 . .159(0.60) ©.267(1.01)
3" .062(0.23) .331(1.25)
4 .104(0.40) .122(0,46)
) 5 .287(1.08) ©™.011(0.04)
. =
) & % p<.0l . '
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Discussion

" 15 tasiiles o€ tha prasent sbudy ganerally. £illsd
to support the present hypothesis that self-instruction
will produce significant performance increments on the
C.P.T. in hyperactive children. An extremely large
number of significance tests were calculated on the
time-series data and only a small number. of these °
yie‘lded‘signiﬁcunt values. An even smaller numbét\f\
these significant resuits were in the direction-'
predicted. For several subjects the overall analysis

yielded significant results iﬁ the predicted direction;

L, I in y score. , these

results were eliminated when the analysis on thirds of
sessions was calculated. In the overall analysis a
majority of thé sjgnificance tests on the time series
data yielded non-significant Vv'a'lu;s. A small number of
the significant shifts in trend were in the direction
opposite to that prddicted by the presel.mt hypothesis.
The secondary analysis on thirds of sessions
served to control for any effect of recovedy between
test sessions. The elimination in the analysis on
thirds of sessions, of significant effects found in the
overall analysis, suggested that it was recovery
between sessions whif:h ptod\;ced the overall effects. B
This hypptl‘_l_esi‘s is supported by the results of the

analysis of  the mean within-sessions tigne;series.




" These data showed that four of five subjects exhibited
significant decreasing trends in accuracy within a
session. Only one subject exhibited a significant
increasing trend in accuracy within sessions and there
were no significant trends observed for latency. %
Response frequency within sessions was much more =
variable, as two subjects exhibited significant
increasing trends, two exhibited significant decreasing
trends and one showed no significant trend.

The within-session analysis results suggest that
time on task and possibly fatigue signif_ican}:ly
affected the subjects' ability to detect targets. Of
the four subjects exhibiting decreasing treénds in
accuracy score, only one exhibited an increasing trend
in error rate. Although the subjects tended to make ,
fewer re.sponse‘s to targets as the task progressed‘, they
tended not to make more errors. The two subjects for
whom response frequency increased while accuracy score
decreased within sessions (Subjects 1 and 2) problbly
became increasingly impulsive with time on task. They
were unable to sustain attentio’n and made increasing
numbers of responses. Only Subject 1 exhibited an
increasing trend in error rate. This result suggests
that for this subject the responses became increasingly
_i.naccurate, responding more often to non-targets. For
Subject 2 the increases in response frequency were not
reflected in the analysis of the error rate time series

» B
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within sessions.

There were.significant decreasing trends in
response frequency within sessions exhibited by Subject
3 and Subject 4. This means that these two subjects
made fewer responses as the test session progressed.
However only Subject 3 exhibited a significant
dec:eas&\g trend for accuracy score while Subject 4
exhibited a non-significant trend in this measure. %

This result s\pggests that Subject 3 was not able to

sustain ‘ettenticn to, the task,'but’did not continue

responding and did not exhibit an in‘c:easing

impulslvlty as obsetved in Subjects 1 and 2. Subject 4

did not exhibit the declme in accuracy score observed

in the other suhjects but showed a significant

decreasing trend in response freql{ency. This result

suggests that Subject.4 was able to sustain attention , “ .
to the task within a session while decreasing the .]
number of responses. Visual inspection of Figures 33 - o
and 36 suggested that for Sub]ect 4 there were . 3y
decreasing trends in both accuracy score ,and response /
frequency although only the trend in regponse frequency

is significant. Accuracy score within sessions.did not

decline as rapidly as response frequency. With

accuracy score relatively stable Subject 4 must have

made fewer errors over time within a session. The

analysis on the within sessions data failed to

demonstrate a siginificant change in error rate. i
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Subject 5 was the one subject w}’m exhibited a
significant decreasing trend in accuracy score but no
significant change in error rate or response frequency
within sessions. These results indicate that Subject 5
made fewer accurate responses over time but maintaifed
a stable response frequency. The implication of these
results is. that since response frequency did not-
decline with accuracy score, there should be a gradual
increase in error rate as the subject makes more
responses to non-targets.‘\No significant tyends were
observed in 'the error rate data within sessions. A
similar situation was deécribed above for Subject Z in
which a significant increasing érend was observed ‘for
response frequency and a significant decreasing trend

for accuracy gfore but no significant change was found

in ertor et{ The data for Subject 4 yielded a
similar set of circumstances. Subject 4 maintained a
relatively stable accuracy score while exhibiting a
significant dscreasing trend in response frequency and
no significant change in err\o‘r rate, These are
situations where significant changes in error rate
might,‘bé expected. The changes in error rate over time

were obviously not of sufficient magnitude to reach

s significance despite significant changes in one or both

of the -other measures of performance on the C.P.T..
: Shifts in error rate within sessions may be masked
by the considerable variation observed in the error

v




rate time series. Since it was possible bo make only
fifteen accurate responses within a session, a single
response has a gteatér impact on accuracy'score than on’ .
error rate for which it is possible.td mike many
responses. A greater magnitude of change is required
in order to yield a significant trend in the error rate
time series than in the accuracy score series. This

£ ay partially account for the absence of A}
significant change in error rate observed in most
subjects in the present study. The large random
variations found in error rate ti.y setie/s for most
sﬁbjects necessitate large changes over 'timevto yield a
) significant trend. Subject 1 obtain‘ed'a significant
increasin‘g trend in error rate within sessions and
Figure 7 shows the time series for that measure:

Visual inspection of. this figure in comparison with the
error raté time series of other subjects suggested that
Subjt;ct { Wanonstrared 1the Teast: ealdon varigton and
that her increase is much closer to a linear trend than
any of the other subjects (See Figures 16, 25, 34, 43).

No significant differences were observed on mean

latency for error versus correct trials or on ean
latency on the first letter following an error versus a
correct trial. The differences in latency between
error trials and the first Letter following ag error
and between correct trials the first lzr.ter

following a correct trial aldo failed to reach -

N g
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* significance. These results suggest that the present
subjects did not establish a consistent pattern with
respect to response time. 'A consistent latency was
maintained regardless of stimulus. The s{xbjects were
also basically unaffected, with respect to latency, by

_ making errors or correct responses, and by the
intervention. No significant changes in latency were
found in the analysis of the mean within session time
series. Although shere ‘'was evidence of changes over
time for other performance teasures these changes were
not associated with shifts in latency.

Significant differences in error rate on'the first
letter following an error versus a correct response
were observed for four of five subjects. For Subjects
5,3, and 1 a signif‘icantly greater error rate was ,
observed on the first letterfollowing an error.

Subject 4 ibited a significantly greater error rate
v;n the fiﬁ:etter following a correct response. This
result suggests that for three subjects there is a
greater pl:obability of one eryor being followed by
another than there is of a ¢ x:rect response being
followed by an error. This gesult may reflect a '
tendengy, ,in these subjects, \of responding randomly, in
bursté, consisting of responsesvto ‘several non-target

_stimuli. Such a pattern might reflect the impulsivity -
wh‘ich some suggesﬁ is characteristic of hyperactive

children.




- significant differences in performance were found. The

The one subject who obtained a higher error rate
on the first letter following a correct response
requires a different explanation. The data for this
subject indicate that follow}ng a correct respons‘é
there was an increased prot}iﬂlyility of another response
being made to a non-target stimulus. The correct
detecti:'x of a target may produce a response se,; such
thaé the ability to inhibit responding is diminished .
following a correct response. This notion is
copsistent with the findings of Douglas (1980)

regar‘ding the effects of reinforcement and arousal on

the performance of hyperactive children. Firestone and

Douglas (1975) used a delayed reaction time task to

examine the responses of a group of hyperactive

children and a normal contrdl group to verbal rewards

for rapid responses on the task. Conditions included
reward-only, punishment-only and reward plus
punishment.‘ In the reward condition “the hyperactik
subjects made significantly more impulsive responses 3

than the controls and this was the only cofidition where L]

.rfiard condition also led to the greatest increase in
arousal for both the hyperactive gnd control group.
Firestone and Douglas suggested thlet the increase in
.impulsive_ responses in the v.reward condition observed in
the hyperactive group may have been associated with the
changes in arousal cbse:v;d under that conditixgd. Both

z oo
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the control and hyperactive children demonstrated the
increases in arousal but bdly the performance.of the
hyperactive children was adversely affected by it. It
was argued khavl the contr}ol children were able to
modulate arousal to inhibit impulsive responses while
the hyperactive children were unable to do this.

- In a subsequent review of studies of arousal
patterns in hyperactive children Douglas (1980) argued
that more, recent evidenfe'indicatec'l'tﬁat these children
are not chronically under-i or ovec-h:oused. Rather,‘
they seem unable to modulate Brousal to meet the
demands of speciflc situationsl N a ‘..A

All subjects in the present study were relnforced

for correct detections during prac{ise sessions with ..
the C.P.T. prior to thg actual testing. In addition
the self—instructional training included a st:ung

E emphas1s on detecting targets and on self- remforcement
for accuracy. The Sub]BCt from the present study who
exhibited an increase in errox‘rate following a cor:ect
detection may have experienced the arousal-related
.disinhibition described by Dougl‘as. The increase in
arousai and ;ubsequent disinhibiin:.on may hav‘e been
elicited by the correct target aetections which had
been previously positively reinforced. = ™" ’
: Only two subjects obtained significapt differences
in error rate among cﬁe three types of non-target

stimuli. For both Subject 3 and Subject 1 the A-Non-x\\
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stimuli elicited the highest error rate and represented

the main source of variatign in the analysis. The
differences bétween the Non-A-X and random error rates
wére non-signific’ant‘ "This finding suggests that these
two subjects responded more often to non-target letters
precéded by the letter "A" than to other non-target

létters. This may represent a strategy of using the

letter "A" as 'a warning I?‘ignal to prepare for an
'ppccming‘ target. 1T!1is is a 'reasonable strategy and » i
w'ould increase th‘e probability of detecting targets
‘withfonly a limited inc:e‘@_se’in error rate. It is an
effective strategy vhich the remaining subjects did not
adopt. For these subjégts- error responses were spread
reldtively evenly among the three classes of non-target
stimuli. The failure of these subjects to adopt this
sgf&:égy may reflect the difficulty of hyperactive
children in t!';!:nking reflectively and problem solving
(Douglas, 1980). )

The Eailure\of the: self-instructional training to
facilitate subject performance requires explanation.
The tra‘minlg focused on sustaining the subjects'
attention to the task by making self-statements about &

the behabioural task requirements. This would include

looking at t};ebscreen, h;oking for targets, responding | . y

only to the targets and 'self-reinforcement for task
‘e

perfofmance. In the present study no observations of

subject behaviour were made and it is impossible to
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determine if the self-instructions pr—uduced hh;hges in
these behaviours. Some studies using the C.P.T. with
hyperactive children obtained frequency counts of gross
movements of the subject's head and eyes away from the
C.P.T.. These frequency counts, along with C.P.T.
performance, differentiated hyperactive from normal
control groups in one study (Sykes, Douglas and
Morgenstern, 1973).

Sykes! Dduglas, Weiss and Minde (1972), using the
C.P.T., demonstrated that. the stimulant,
methylphenidate, in comparison to a placebo, produced
significant decreases in non-obse.rving respc;nses. 'l;he
active drug also produced significant improvements in
subject performance on the C.P.T.. Obviously the
frequency of non-observing responses is an important

" ecigsnent: 5E performance’ on this task. A mofe detailed
analysis would have been made of the effect of
s‘elf-instructicnall training hal data regar@ing
non-observing responses ben obtained in the prestnt
study. Had the intervention produced no change in
accuracy, error rate and non-observing responses, the
negative results might be explained ds a failure of the
intervention to effect the necessary behavioural
change. However, significant decrea%es in
non-observing responses associated vj‘ith no change in
accuracy or error rate would require|a different

explanation. Such a result would suggest that despite
|




eliciting the behaviours pecessary for impr&véc‘i"
performance, this was n/sufficient to produce a
significant performance increment.

A Factor which made the assessment of the effect
of the self-instructions on sustained attention more
difficult was the design of the experiment. The use of
repeated measures and within-subjects analysis meant
that whife" the inter‘vention was aimed at improving the
éubjects' performance on the C.P.T. there were other
factors acting to degrade performance. Habituation is
one phenomenon which affects responses to stimulation '
over time. Habituation refers to the waning of the
orienting response after repeated presentations of a
neutral stimulus (Kling, 1971). The pattern of changes
in responding during habituation is bgst described by a
negatively accelerating curve as the reaction to the-
stimulus decreases with successive presentations.’ An
immediate response recovery can be produced in
habituation by the introduction of a-different stimulus
or alteration of the pattern of ‘the original stimulus.
This immediate reséonse ’recovery associated with novel
stimulation cha:acte.rizes habituation,and allows it to
be d}_is!:ing‘uishfd fromc_vres%onse decrements associated
with’ fatigue and'sensd;:y adaptation. Re3ponse
decrements associated with either of these factors
would not show immediate recovery with the introduction

of a novel stimulus. It has been suggested that the




effects of habituation are both short- and long-term.’
For example, Kling (1971, p. 591) cited a study by
Kling, Chase and Graham in which ha’bituation in
responding to repeated auditory stimulation in human
, infants was observed. In the study response decrements
following repeated stimulation were observed over a
twenty-four hour interval suggesting that habituation
effects can persist over at least one'day.

It se2ms unlikely that the decline in accuracy
score observed within sessions in the present studyv
would be gaused by habituation to the tasl; stimuli. As
-described above, habituation refers to the waning of
responses to a neutral stimulus. The subjects in the
present study were reinforced, prior to the actual
testing, for respondfng ‘to the targets. Thé target
stimuli, in this case, were not neutral but conditioned
stimuli. Although the pattern of présentation of
stiAmuli in the present C.P.T. was fixed, the targets
were placed randomly within th‘e’ series of 100 stimuli
and the non-tagget letters were selected randomly from
among twelve letters of the alphabet. Habitu‘ation is
not likely to be a strong factor when there is such
variation in the configuration of the ‘stimuli. Some
may suggest that although the task characterist:{cs are
not likely to produce habituation, it-has not been
demonstrated that hyperactive children do not habituate

more ea?ly or quickly thﬂnr‘normal children. This
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question cannot be answered using the present data and
may be the subject of future research with hyperactive
children. !

Another factor which produces response decrenlents
to stimuli presented repeatedly is fatigue. Fatigue is
defined as a reduc\tion in efficiency of an organ or
muscle following prolongediactivity. Response
decrements caused by fatigue require rest or
~N

significant changes in a major stimulus parametér to

di y. R ry from fatigue may be -

associated with changes in the intensit)} or the
intewr-stimulus interval of stimuli and ;ccurs éradually
following the change in the stimulus parameter. ) »

Douglas (1980) has drgued that on simple,
repetitive tasks the performance of hyperactive
children deteriorated over time or with repeated
exposure to the task. The present data reflect
deterioration over time in accuracy score for four
subjects.’ . This result may simply be consistent with
the findings cited by Douglas (1980) which are based on
differences between hyperactive and normal subjects.
As there is no control group to which to com[}are the‘
performance of the present subjects it is impossible to
'deterr‘n'ine whether the within-sessi;rns decldne in
accuracy score is al typical response of (yk;euactive
children to a simple, repetitive task.

An alternative explanation is that the decline in

A
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accurae’ score within sessions is an effect of fatigue.
\,'I‘he present resullts obtained from analyses between
experimental phases (baseline versus intervention) tend
to support this notion. The overall analysis, for some
subjects, yielded evidence of increasing trends in
accura:y score in the intervention phase of the study. Y
These results were not obtained when the sessions were
divided into thirds and the‘intervéntion phasé compared
to the baseline phases within thirds of sessions. The
division of the sessions into thirds eliminated the
effect of change within sessions and alloved
comparisons between baseline and intervention phases to
be made with any effect of recavery‘ between sessions
removed. The elimination in the analysis of _thirds of
a session of significant results obtai;\ed in the
overall analysis suggests that recovery between =
sessions weg a significant factor in producing the
significant dverall results. This evidence when
combined with the ;ithiﬁ-sessions changes in accuracy
score suggests that time-on-task led to significant '
deqresses in accu‘racy' score and that there was recovery
in performance between sessions. The build-up of
Fatigue within® sessions is the most 1ikéiy cause of
such a pattern of changes in perfcrmance.
Another factor whxch must be exnmmed in assessing %
_t'ﬁe present negative results is the potency of the

treatment used. Although limited tréatments have
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produced positive performance changes in similar
subjects in the past (eg. Palkes, Stewart and Kahana,
1968) the changes were measured using technique$ which
made less stringent demands for sustained attention
"such as Porteus Mazes. In addition, none of the

/studies required subjects to sustain attention over

" extended periods of time as in the present’st,udy,

Many more recent studies of the effects of
cognitive-behavioural techniques have employed much .
more extensive treatment programs than used in the
bp:esent study. Ina study of two different types of
cogmnve-behavxour modification Kendall' and Wilcox
(1980) used six sessions of . training and assessed the
effects of the tnalnxng by performance on the Matching

_Familiar Figures Test, Porteus Mazes, a subject
self-re‘porz measure and rating Scales of impulsivity,
hyperactivity and.therapist perceptions of improvement.
No indication was given of the length of treatment
sessions. .

A study of cognitive-behaviour modification a/fmed
at developing self-control in aggressive bpys was
carried out by Camp, Blom, Hebert and VanDoorninck
(1977)} In this cade treatment was carried out in
;iaily, thirty-minute sessions in a school setting over
,a period of six weeks. Dependent measures ‘inclu’ded
per fornancedsubtests £rom the WISC-R, reading subtest

from the Wide Range Achievement Test, auditory

’
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Psycholinguistic Abilities and the Matching Familiar

reception test from the Illinois Test of

Figures Test. Teacher ratings o_f subject behaviour
were also obtained. Parrish and Erickson
(1980)compared the effects of three cognitive
strategies in modifying the cognitive style of
impulsive, third-grade children. Training was provided
in six, thirty- minute .sessions and training effects
were assessed using scores from the Matching Familiar
Figures Test an& teacher ratings of subject behaviour.
In each of the s‘t‘udies discussed above the treatment
procedure produced improvemént on some or all of the
dependent measures.

By comparison the present study utilized an
extremely limited, brief training procedure and
evaluated it using an ext;emely demanding performance
task. It is a strong possiblity that the present
training was insufficient to produce changes on a task
which makes such strong demands for sustained
attention. The content of the present training may be
adequate but significanl‘:ly longer training periods or
more sessions, separate from the test sessions is
probably required in order to produce changes on such a
demanding task. The use of the C.P.T. repeatedly in
sessio(‘\s of up to fifty minutes may also require
modification. In a within-subjects design single

administrations of the C.P.T. in several separate
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sessions may be one solutjon. A between-~ subjec-ts
design with control groups‘would eliminate the problem -j
of repeated measures entirely. The inclusion of a
C.P.T. measure in a broader study of cognitive J
behavioural treatments of hyperactive children would be
most igformative. It would allow an assessment of the
impact of the treatment on sustained attention. It
would also ‘permit an examination of the interaction’
between sustained attention and other behavioural and
social variables such teacher ratings of subject
behaviour and social pr@blem golving.

The preﬁent study failed to determine whether
self-instructional traiping produced measurable changes
in sustained attention.; The design limitations 6f the

present study may have pontribgted to El}is result and

“the evidence clearly doks not suppo’rt the present
! '

hypothesis. Future sl:u;ﬂi.ss of cognitive treatment
procedures would Be strgngthened by the inclusion of
performance measures sugh as the C.P.T.. Measures su_ch
as these make demands o:h sustained attention not
usually made by measure’s typically used in such

studies,

o~
i
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Child’s Name '

Parent’s Name.

.

1. How long was your child hospitalized following his/her

birth? sial

2. Was your child admitted to an intensive care unit

nursery following his/her birth? . "

3. If 50, how long was your in the nursery?.

4. Was your child placed in an incubator?

o
5. Has your child ever-hag seizures, convulsions or fits?

6. If 5o, when vas the last seizure, convulsion or fit?

My

7. Has your child had any serious illnesses besides the
common childhood diseases (colds, flu, mumps,
\
chicken pox, mea?lu N |

“
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. ,
8. If so, what illnesses has your child had?

,\
{ ° cnssensneess '
. \
o R e
e 9. Has your child ever been hospitalized except at
birth?
N .
10. If so, for what reason?
11. Please list any meédications your child is
currently taking or has taken within the past
. three months. - ( -

Foveavessnsnssnsesrancnsescense

N BussaassennsmnsiesoaRTNRE S

" 12, Why was your child first referred to the Diagnostic

+ and Remedial Unit?

«
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13. ‘Before your child was referred to the Diagnostic and
Remedial Unit did you hdve any other concerns

regarding his/her behaviour . -

] o~
14. If 80, briefly describe these concerns in the space

provided. ».

16. 1f so, for what reason? -

17. What would you say is your child’s major problem?

—

cepeesesresaaane

Y
&




Parent’s Questionnaire
Nama ofChid

Pleaseangwer all questions. Beside each tem blow, indcatethe degree
of the problem by a check mark (+)

Gnta
[y

3 Picka ai things (o, fingers. hai, clothing)

{3 Problams:
._Excltable. Impulsive. =

Wania 0 run things.

(8 Sucks or chews (humbs; clothing; blank:

(7. Cries naityor ofien.

. Daydroams.

(o iy i e
Restless In

Dastructive.

e
‘Gois Inio more lroubl
Spesks diffarenily from othars sam

9 (baby 1aik; stutlering] hard 1o undarstand).

blames olhers.

POk canitelly;
an

[ Headaches. s %

ood. gw-un quichly

. Dossnl roctons. v

hia cons!

unnnlwlnlanw»“uﬂhhmm 3 or sitors. P

_Easly Iustuated I effors.
. Diaturbs othar chidrer

upios.

up I the mighi)_

i ‘Lunum Tn famil cicle. . N -
Bousts an¥brags,
.~ Laia 80 be pushed wround:
. Bowsl problems (frequently pator].
’ \
-
. .
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Orientation

"You did really well on that game where you had to ‘flnd the two
K letters. What I’d like to find out is whether you can do even better.
There’s some tricks I know about that can r‘eally help you to do better
in that game. One of the tricks that I find helpful is to talk to
myself and tell myself things about what I'm doing. There’s a couple
of different kindé of things you can tell yourself about what ynu re

doing and if you pm: them all together they can help you to do a lot

better on games like this one. I°d like to teach you some of these

Sty tricKs and figure out some others with you so that you can do better

R . ~

on this game."

/ Problem Solving/Task Analysis .

"The first thing I want you o do is to imagine that ‘yuu have a

[ W

friend'who wants to play this game but he has never played\‘it before.

But you have played this game a lot and your friend has asked you to

give hin some hints and ideas to help him play the game nnd‘\‘ get a good *
. |

"
’ score,

"Let's try to figire out what you have to do.. How dg you play.
X !

the game? You have to push the button when the ‘X’ comes oii’the
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~s::reen after the ‘A’. Sounds pretty easy to mel Can you think of
anything Yhat makes the gsme.i hatd? The letters don’t stay on the
screen very long and :heze'u1 not much time between letters so you have
to th‘"'ﬁ pretty fast, What :ou).d.,you tell your friend about that? CIE
he wanted to do well in the game should he look at the Eln;r @ B
vall? Mol Where should he look? Okay, your friend should look at
the' screen to see, the letters. Should your friend watch the screen
all the time or just once in a while? So, he should uatch}he screen
all the time if he wants to see all the ‘X’s’ and ‘A’ v" sl.wuld your
friend push the button even 1f he’s not sure he saw an ‘A’ and then an
‘X’. Yo, he should only push the button when he’s sure he saw first
an ~'A; and then an ‘X’. It’s important to tell your friend that he
should tell hinself when he’s done a good job, pushed the button when
the “X’ came up after the ‘A’. What could he say? How about ‘Hey, I

did a really good job there, I gof a lot of the target letters!

"It looksslike there’s four things you could tell your frieft to
help him: 1. He’s got to push the button when the ‘X’ comes up on
the screen after the ‘A’; 2. He'should watch the screen all the time
50 he doegn’t sleg any of the “As’ or ‘X's’; 3. He shiould push the
button enfy !:lh:n/he's sure that he saw an ‘X’ after an ‘A’ and no
other time; 4. He should tell himself when he did a good job and got

a lot of the "A’s’ and ‘X‘s’."

"Suppose you had'somebody who could stand ‘next to you while you




172
I \
. {
were playing the game who could remind you about those four hints that

ve gave your friend. He could say “Don’t forget now, push the buttom
) |

when an ‘X’ comes up after an ‘A’’ and “Don’t push the button except
|

when you're sure you saw an ‘X’ after an ‘A’‘ and ‘Watch the screea -

all the time so you don’t miss any of the 1:. oreix’s’)’ -}na “You did
a good job, you got a lot of the “A’s’ apd “X’s’’. But if you
couldn’t have somebody do that for you,Ch-: would be the next best
thing? You could ‘tell yourself those things once in a whild as you
played the game." "

Modelling
: H
.

The self statements were made at the beginning and end of a trial
of nne‘lmndxe@ stimuli. "Now, you watch and listen to me.while I play
the geme for a few minutes. Watch what I do and listen to what I say
to myself because I’1l want you to try it this way when I’m done.
Okay, what do I have to do here. I've got to watch the letters that

appear on the screen. I‘'m looking for an ‘A’ followed by an “X'. )

When I -:a the and then the ‘X’ I’ve got to push the button. Now,
remember push the button only when :n? ‘X’ comes after the ‘A’ and
only when I'm nure.‘ -w;u let’s see what happens! (start task) I.
think I did pu;ty good! (stop task).

/

"Do you 'u\ea what I mean about talking to yourself? I told myself

' . -\ ) .
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the four things that we decided would be helpful for your friend.

Now, 1°d like you to try talking to yourself as you play the game.
What’s the Firet thing to say to yourself as you play the game?
That’s right, ‘What do I have to do, what’s the game?’. The next
thing you say is how to play.the game: ‘I have to watch the screen

all the time so I don’t miss any letters’ and ‘Only push the button

vhen you’re sure you saw the ‘X’ after the ‘A’. And when you’re done
you say ‘I did a good job, I got most of the letters this :l‘mex" .
"let’s try now with you playing the game. (administer task) You
did really good, you’ve got a good idea of how to talk to yourself
using the hints we thought up. It sounds a little funny at first, to \ -

talk to yourself, but it really helps you do better in the game"

Overt rehearsal I |
! -
"This time I'd like to see 1f you can tell me what things you are
supposed to tell yourself. Okay, let’s plajithe game again and say
\.

your part out loud."
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