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ABSTRACT -~ « - "

The prgient study examined the galvanic skin and heart rate
. responses of 15 normaT and 30 educable me%tally retarded ch1Tdren,
during -a 30 m1nute v1g11ance task in.an attempt to de11neate a presumed
‘ attent10na1" def1c1t in the retarded | ‘ _ |
The task cons1sted of press1ng a key whenever the signal sequence
‘ "MAN BOY MAN was heard ~The background nons1gnals cons1sted of the |
- sequences MAN. By CHAIR, MAN KEY MAN, and CAT BOY MAN. “The mentally

retarded»chtTdrenhwere randomly ass1gned-to one of the two conditions;'\ti

?instrUCted and noninstructed (15 Ss in each cond1t1on) The 1nstructed
group was to]d to rehearse overt]y throughout the sess1on the sequence

h"MAN BOY MAN Press ' The nontnstructed group*was only g1ven the

'1nstruct1ons 'to press the key whenever they heard the s1gnaT'quuence

- MAN BOY MAN wh1ch were the rdent1ca1 1nstruct10ns for the normals

| The non1nstructed comm1tted a greater number of faTse detect1on and -
At o

'om15510n errors in v1g11ance than the normaTs The number of omwss1on -"\""

f _errors d1fferent1ated the 1nstructed group from the noninstructed the

+

”Tatter group commltttng more errers The heart rate and GSR a]so N

‘d1fferent1ated the’ group&s aTthough th1s was not conSTStenthy ev1dent

The results were 1nterpreted in terms of a poss1bTe def1C1t 1n the

menta]ly retarded with respect to the seTect1ve component of "attentwon"' R

'1 ,.has 1nd1cated 1n the ortentlng responses to some of the non51gna15
':MHowever the retardates coqu not be d1st1nguished from the norma]s on
E the aTert1ng or. genera arousa] components Spec1f1c 1nstruct1ons to
rehearse 1n th1s partfcu]ar task were effect1ve 1n rais1ng the Teve] of

';1y_“21




y1g11ance performance of the mentaHy retarded /It 1s suggested that

e e ‘ v \

~

, . .

this is an aspect requ1r1ng further study whlch wou]d utﬂue d1fferent , ‘ )
‘ . 5

tasks and stra‘tegies. T S e

& ) . g 3 . L
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',gfaster in the retardate 1n some but not all stud1es (Karrer, 1966)

‘CHAPTER T .
CINTRODUCTION ~ ©

ProfesSiona]s»working'with;retarded children have'noted\a wide
variety‘ofvbehaviora] differences. Probab]y most often noted 1s that
of "attention". .When the retarded child fai]s to 1earn a task as

" ’

rapid]y as“the normal, then attent1ona] def1c1t 1s often hypothes1zed

to account for this difference in 1earn1ng rate (Zeaman & House,,l9§3,,

'E]]]S, 1963)

Y, ‘ : ' :
There are a variety of procedures used to study attent1on in _

, humans, 1nc]ud1ng dlCh0t1C 11sten1ng, v1g11ance and the or1ent1ng

response (Worden, 1966; Swetz & Kr1stofferson, 1970) Of these, the

present1y proposed study uses the or1ent1ng response and a vigllance

task * as a method to examine the attent1on of the retardate to verba]

A

'st1mu11. Focus1ng on verbal st1mu11, one: may comb1ne two maJor types :

_‘OP'attent1on The attent1on to externa] events and attent1on to 1nterna1

8

events such as memory and thought (Lacey, 1959)
| Hab1tuat10n of the’ or1ent1ng response has been the subJect of o

def1ned as a response decrement to a repeated stimu]us (Thompson &

~eSpencer, ]966) Thus, as a st1mu1us is repeatedly presented, 1t fa11s

o

to- evoke an orlent1ng resppnse Hab1tuat1on has been found to be

'_‘The 1ack of agreement seems to be due to var1at1ons 1n tasks,.subaects

R and the experlmenta] cond1t1ons Few studies have used verbal stimuli
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.Several 1nvest1gat1ons as rev1ewed by Karrer (1966) Hab1tuat1on i o L

‘ and the 11terature is a]most vo1d w1th respect to vigilance performance, -



:a1so of maJor concern in the s}udy

2

and simu]taneous orienting response habituation measures with .normal--

retardate compar1sons

V1g11ance tasks requtre a reasonab]y h1gh degree of attent1vene s

}qfrom the subJect al]ow1ng him to detect changes in st1mu11 events and

flselect the s1gna1 st1mu]1 from the background nons1gna1 stimu11 _The

tasks\are usua]ly conducted in an environment where a]l 1rre]evant

st1mu11 are control]ed V1gt1ance stud1es shou]d,t\erefore de11neate ‘

* further thef"attentlonal“ behavior of menta]]y retarded subJects, _"k"

part1cu]ar1y when an add1t1ona1 1ndex of "attention" such as the

"portent1ng response 1s emp]oyed

2 There is a cons1derab]e amount of ev1dence that tra1n1ng menta]

o retardates 1n the use of strateg1es in which to cope w1th short term

'memory tasks is effect1ve in ra151ng the1r 1evels of performance on the

tasks ( f. Belmont Wambold & Butterf1e1d 1973) WOuld th1s be the

(3

case in'a v1g11ance task enab11ng the retardate to be more “se1ect1ve iﬁ'ﬂ

\'_ h1s attending’

Th1s study was concerned w1th v1gl1an behavior and concomitant

'ﬂ autonom1c responses (OR) of heart rate and galvan1c sk1n responses of

norma]s and menta] retardates The effect of tra1n1ng the retardate

% 5.

) ;1n a rehearsa1 strategy in: wh1ch to cope w1th the vigi]ance task was




CHAPTER 1S S S .(;/
.SELECTIVE REVIEw 0F RELATED LITERATURE

Attention and Mental;Retardation j

Psychology has been concerned with the process;of:”attention" for
4 great many years. ‘It ds difficult to.define;"attention" wﬁthout some
difficuTty T-In’generaT terms, it'cah'be considered as‘ai“mentalnby |
facu]ty“ that se]ects one or a number of external or internaT stTmuli
(Mackworth 1970). AccordTnQ\to NeTsser (1967), "attention" i
: dTrectTonaT and is an actTve, reconstructTve, genera] cognTtive

; functTon The hTstorTcaT antecedents surroundTng the concepts of

'attentTon have been well documented (Mastofsky, 1970, Trabasso & Bower;u*7' :

'1967) The foTlow1ng d15cuSSTon WTTT focus, therefore, on some currentf'
‘aspects of attentTon as they reTateto the present study and 1 , ‘
1part1cu1ar, the menta]]y retarded chTTd ‘ v |

Some erters have decussed deferent components whish make up fjj s

the, genera] construct of " attentTon~ Posner and BQTS (1911) discussedu;;[fyi

"”E"attentTon" in terms of three baSTc components*" a]ertness selectivi_y o

'and proceSSTng capacT_y, PrTbram and McGuTnness (1975) described

"c“attentTon" Tn much the same terms as Posner ' (1971)- Pribram
et _1_ (1975) have conSTdered "attentTon" Tn terms of three basic i

';~ control systems One controTs arousal, wh1ch they deane in terms of

7phaSTc phy5101091cak responses to input A second systemrcontrols

:*f_actTvatTon and is deaned in terms of tonTc phySToTogicaT readiness to .;fefh:

- j*frespond The thTrd system co-ordin&tes activatTon and arousal and TS f?

-",‘

":/,3-1‘ e



.

defined as.reouiring effort}' The'three systems,parousai, activation
e and gjjgrt contro] "attention“ _ :' o o | ;
» In mental retardation,“attention" has been a key construct iA .
4number of researchers have noted that the retardate appears to suffer
from an attentiona] defic1t and therefore they suggest that this is | ,;
wl\f‘.. ‘what affects the retardate s abiiity to 1earn (Luria, 1963 0 Connor &
| jHermeiin, 1963; Eliis, 1963 Zeaman & House, 1963) ~The reason for |
this def1€1t is most often attributed to a weak centrai*nervous system
{This hypothe51s of a pathologicai condition of the cortex appears to be _i )
“strongiy favored by Sov1et investigators (Sokolov, 1963, Luria, 1963)

When one conSiders the above components or systems andvthe

Ve

f’complexity of their interactions in the "attending process, the |

M.

.'_‘question arises as to whether the retardaée S presumed "attention"

/'..".

defiCit is reiated tg any one component in part1c013r or whether it is- o
_ a function of the total process of "attention" l The 1iterature does

;-_nOtYOffer~a c]ear-cut-answer-to.this.ﬁtl".

[ . : Arousa]

. ,.' A number of. studies pOint to 1mpa1red a]ertin‘;:rfarousai.infthe._vv’
'.mentaliy retarded Clausen (1973) defines "argl,ai"ﬂas‘“rlﬁ;;‘the‘7-“\
: f generai response 0r response readiness of an individua] modifiabie by {;j.~

B = stimulation and measurable in. terms of performance ieve] or psycho- '='
'7-?phy51oiogica1 activity (p 286) ""' ) | Bt

C]ausen (1966) conc]uded from his anainis °f abi]ity structure PRI
f,ththat the retardate suffers from an. 1mpairment @f m°b‘]123t1°n °f ;5',: gﬂ.fif

‘J*arousai and th1S wou]d therefore adversely affect his perfdrmance" Tl



| T 5
Ho]den'(1965), in studying the speed of response-(RT). lends SUpport‘

to the 1nference of 1mpa1red mob1llzat1on of. arousal. Baume1ster and

Kellas (1968),_1n the1r comprehens1ve review of react1on time (RT) _

stud1es dealing w1th the menta] retardate also’ suggest an arousa]

',conclus1on that retardates suffer a prestlmulus arousal def1c1ency or
_attent1ona1 ]ag (p. 188) " Me]dman (1970) also suggests an arousad.,

. def1c1t in the retardate He describes mental def1c1ency as menta]

hypoattent10n1sm The retardate further exh1b1ts a Tow’ arousa] and

1attent1on Merman s hypothESTS wou]d 1nd1cate that the mental]y

L )

'S

Lur1a (1963 1971) 1n thatCNS 1mpa1rment 1s‘1hd1cated

'def1c1t "Endygh ev1dence has been~presented to Tead to the tentat1ve :

V-

Tow seTect1v1ty of attent1on Therefore, 1nqtasks requ1r1ng seTect1ve_f e

}'retarded woqu do poor]y when compared to a norma] person of the same :'\
| schronolog1ca1 age (CA) The theory of hypoattent1onism postu]ated by ‘p.'.z
| .Me]dman (1970) is very much in T1ne w1th the Views of El]is (1963) andf yv{fi

It is true that the mentally retarded have consxstently d1sp1ayed;ff

slower response speed than CA or. MA matched norma]s (BaumeTSter & N ;,U

.'v~of arousal has st111 not been answered conc]us1ve1y Crosby (1972)

| 7»found that braln damaged, 1nst1tut10na11zed retarded subJects and young

Ve

E2

' 41"ch11dren (9 years) of average 1nte111gence d1sp]ay?g least adequate
d

.;performance as compared to non bra1n damaged and

:[T_T;on a: task requ1r1ng them to respond to an X when they saw 1t occur

"“fej”press a button whenewer they noted an X: 1mmed1ate1y fo]10w1ng an A

:.,{7Crosby (1972) suggests that the A or-warnlng s1gna] had an arousing

‘ ;Kellas, 19 8) . However, the questlon as to whether thTS is a functlonh

er normal ch11dren e

,ﬁowever, they performed~weTT in a task 1n wh1ch they were required to ‘”; oy



Ceffect. This is generally suggested in RT tasks (Baumeister & Kellas,

response and heart rate wou1d seem to be: appropriate

"_According to the Stern et al (1973) rev1ew, three studies have fguﬁd i
;.-fmentaily retarded subJects more aroused than normals (higher SC&; ﬁv,
(o Conno;dA ‘
idflltwo have found the menta]]y retarded Tess aroused than normals (‘0“97 ‘

"%‘ SCLs) (Coi]man, 1959 Fenz & McCabe, 1971) two studies obtaihed no

B

fy.

1968). However, there were no .objective measures of arousal, such as

| ”»'galVanic skin-response or‘heart‘rate, taken in CroSby's study -Toimore

;‘obJectiveiy determine the arousal component w1th respect to performance

in an attentionai task the phy51ologicai measures or ga]vanic skin )

Retardates have been found to be less respon51ve 1n autonomic -
nervous system (ANS) measures such as. the GSR (Karrer 1966) The ng
has frequent]y been used as an obJective measure of arousal, the |

1nference be1ng that\the mentai retardate suffers from an arousal

Idefic1t, and that this;affects the_RT perfonmance as weiivas other_hfﬁ'éggi-l

o taSkS'requirihg Sustained'attention However, when resting skin o

conductance leveis (SCLs) are con51dered the ev1dence supporting

‘farousai differences 1s not c]ear In a’ rev1ew article Karrer (1966)

: suggests that there is cons1derab1e support for the frndings of higher

SCLs for the mentally retarded populatlon Studies published subsequent

E to the: Karrer (1966) rev1ew do not whol]y support the findings that ‘
- _mentai]y retarded Ss display higher SCLs than normais (Stern & Jones,_';,?jmff

5_,1973) The resuits of these studies are somewhat contradjctory._ ;;nts;‘

fvenabies " 1956; Eliis & Stoan, 1958; Karrer & C]ausén34196ﬁ9.

S differences (Lobb 1968, Clausen & Karrer 1970), and bne study obtained

'f.}mnxed results (Berkson Hermelin & 0 Connor, 1961) Attempts were made



- SCLsﬁof'normais and-retardates As mentioned above, the hypothesis of

\

in the maJority of the above studies to e]imizate brain-damaged Ss
The summary one reaches w1th respect to ‘these findings is that they are ‘

inconsistent, but‘that there is a trend toward no difference in- rest1ng>

h]

-ﬂarousai deficit and menta] retardation is stiil an open question The o

maJority of studies conducted which tfave suggested an- arousa} defic1t

\

~ -have not. used ANS measures of arousai in a task requiring sustained

o

Vattention.» The research a]so has concentrated on 51mple stimuii which‘_bg N

.:have iittie meaning for the subJect, utiiizing such things as 1etters,-"

o tones, iight fiashes etc Rareiy have meaningfui verba] stimuli - -

. *1"-

'-been employed

‘House, 1963 Lur1a, 1963) Th1S 1nadequate inhibition of response to

Vtask 1rre1evant stimuii is postu]ated to be an - 1mportant component of

o ‘Seiec'tivvity*_.f"

: The most. criticai symptom of attentionai def1c1t 1n the menta]

"retardate 1s beiieved t? be h1S proneness to distraction (Zeaman &

L

- the behav1ora1 1nefficiency of the retardate in tasks requiring

sustained attention As in arousal deficit there 1s a con51derab1e

"Qamount of research ev1dence from discrimination iearning studies that

».s;attending to reievant stimuli (se]ection) is 1mpa1red (Zeama & Houge,

' eh1963) Visua] search studies (Spitz, 1969) suggest that the mental

-,fretardate is an 1neff1c1ent scanner of visual information The‘;f.jf_ e

"t_ffse]ect1v1ty component of attention and 1ts abiiity to focus on *7"““:“.7

‘hf_appropriate 1nformation depends a great deal on’ the ability to inhibit

‘ Jfferesponses to 1rre1evant stimu]i (distraction) Some studies have shown



- or

that the retardate is no more d1stract1ble than MA or CA: matched ‘-
normals (Crosby, 1972). whereas others have shown greater dlstract1b1llty
_of,retardates (wolntzky, Hojer & Shaplro 1972) Therefore, there is
some quest1on regard1ng a def1c1t‘tn the retarded in terms of the |
| | select1v1ty component of - attentlon There 1s also evldence that the .:='
'7vattent1on span or process1ng capac1ty component of attention is _

: 1mpa1red in retardates Stimulus process1ng t1me of ne esslty affects |

attentional capac1ty It has been demonstrated that re[ardates process -
:'Stlmu]l more slowly than normals (Holden, 1970 Thor, 197l) and thereby

could be. cons1dered to have less attentlonal span capac1ty Thls, in |
;all l1kel1hood g1ves rlse to the slower RT of retardates when compared 4
- to CA or MA matched normals The longer the process1hg t1me the longer ,
B would be theaRT Th1s study was concerned first and. foremost wfth the

select1v1ty component of attentlon 1n the mentally retarded N
o Some.‘T'heorié._i»of‘:"“?fén,tﬁioni Deficit - e .. "

' Zeaman and House thquy B "Tif~f-ﬂjf ';"f_fjflf gtyrfga]d=

As ment1oned above, Zeaman and House (l963) concluded from thelr

'e'.stud1es of the d1scr1minat1on learnlng of retardates that they suffer
: N

""*;ufrom an attentlonal deflclt. Speclflcally, the retardate is presumed o

: D te suffer from an 1nab1l1ty tp attend to the relevant d1mens1on and to e

”~;zero 1n on; the cues of the relevant dlmenSIOn S

In a number of v1suaL discrlmlnation learning tasks the performance -

ETOf groups Of Petarded subqects was compared to nonretarded groups,,.“wfi;f1 -

.v‘f»when one examlnes the slopes of the bakcward learnlng curves of the

: ‘ti;,retarded subJects the f1nal porsions of the curves are not distinguishable ff

Lm



from the norma1_suhjects,' Thus,'Zeaman and -House conclude that

“learning rate is not a partﬁcu]arjy fmportant source of'variante in

g 1earn1ng, extinct1on, or attent1on (p 25]%"

- discrimination learning of the retardates (p. '217) " They suggest,

therefore that because the: retardates required. SIgnif1cant1y more -
tr1als for]earn1ng to begln, the def1c1t must’ 11e 1n attentton r

‘ In a more recent paper (Flsher & ZeaMah 1973) the or1g1na1
p051t1on of attentional ‘deficit has been rev1sed Zeaman now be11eves "
that memory or the . 1mmed1ate retent1ona1 ab111t1es of the retardate ar:h
at fault, not the1r attent1ona1 abllity R__ se. He suggests that the
retardate has a faster short term memory decay rate and a 1im1ted :

capac1ty for rehearsa1 | Zeaman now suggests that the def1c1t in .

retardate 1earn1ng rate Tles "1n the doma1n of memory rather_than ,

Y

-

St1mu1us trace theory E111s

B

o retardates to be defective 1n short term memory and 1mmed1ate recall

| E111s (1963) der1ved h1s stlmulus trace theory of mental
retardat1on from the work of Hull (1952), who hYDothesized that when }’v"ih
a cue and a st1mu1us are tenuous]y connected a st1mulus trace 15 1eft ‘:“:
on the cortex, and the trace fades away over time E111s found e

>

He suggested that the retardate 1s defecttve 1n st1mu1us trace, 1 e. ,- |
there 1s an 1nadequate trace be1ng 1eft on the cortex, or. as EI11s e;t':f‘h
puts 1t, "loose CNS 1ntegrat10n“ o B -

E111s (1963) as dvd Zeaman, has since rev1sed his origtnal

hypothes1s of stlmulus trace def1c1t Ell1s (1970), through a series

‘; of stud1es 1nvo]vfhg shqpt term memory, puts forth the argument that o ,g

t .
L



. l;r | ' ‘ : 0
the menta}]y retarded are deficient in sho:f -term mEmory and more i
spec1f1ca]]y they lack "rehearsa] mechan1sms“ wh]ch he c1a1ms are '
necessarnyor one of the storage processes in memory Th1s protess ’
- assists the transferr1ng of information from pr1m!gy memory to secondary
| memory to terttary memory The ev1dence.c1ted in support of the
hypothes1s is qu1te impressive. . The»primacyfrecency‘effect found in
memory experiments was the.b§s1s for;the'studies. The primacy

- component, he c]aimst is related t0fshort-term{memory-andvthe main

'compOnent of'recency fs'primary memory " The Studies‘ctted fndicated |

o lesser pr1macy effect for the retarded (first 1tems ]ost from memory
to a greaterbextent than norma]s) Part1cu1ar ev1dence was 1nd1cated
for ‘rehearsal def1c1t in the £indings that spaC1ng of 1tems ina
| message fac111tated norma]s performance and not that of CA matched
retardates and normals a]so 1ndﬂcated that a de]ay 1nterva1 after
': stimulus presentat1on fac111tated pr1macy performance, 1f the rate of o
presentat1on had been rap1d A]so, verbal reports of normal subJects o
suggested that they were rehears1ng, whereas retardates reported '
minjmal rehearsa] act1v1ty The rehearsa] deflcit postu]ated by E]]]S',
(1970) has obta1ned support and e]aborat1on, particularly by Belmont
| _and, Butterf1e1d (see for examp]e Butterf1e1d Nombo]d & Belmomt, 1973)
There 1s a]so the f1nd1ng that a deficat by retarded Ss 1n pa1red-
assoc1ate 1earn1ng can. be e11minatedgs1mply by verba1 instruction to f‘"'
' rehearse (Gordon & Baume1ster, 1972) -n‘;f_=f~5;7j; :113t;r'??,f;;€;;
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The orienting response is one of the basic measures of attention,

Attention and the Orienting Response'

'L é@?t is relaé;d to the arousal and selectivity components of attention.
lhe orienting response, or as Pavlov (1924) called’it, .the "what lS it?"
&%§ﬁﬁlex, is a response to encounters Wlth informative stimuli. It is
Ecomprised of a number of components, including such responses as .
:noreased sensitivity of sense organs changes in skeletal muscles that -
direct sense organs, EEG and vegetative changes (Lynn, l966,spp. 2-4).
The increase in sensitivity‘includeslsuch{things as pupil dilation and1:‘
ilowering of auditory threshold Qhanges in skeletal muscles include
», overt bodily movementsg such as head movement .toward the source of
?:stimulation‘ Vegetative changes include vasoconstriction l; the limbsy
and vasodilation in the head, as well as delay in respiration rate .-
followedtby increase in amplitude and decrease in frequency The--
galvanic skin response (GSR) increases, Heart rate, according to most '
| western researChers{iiefgeases (deceleration) : ConSiderable controversyr
qsuTrounds‘the heart rate-(HR) component of the OR which Will be discussed
in some. detail in a later section of this paper | ' |
R This functionally related system of reactions lS believed to
. result from detection of a Violation of - expected st‘avlqp input, and
| appears to prepare the organism for better reception 6% stimuli ~lti:k o
' _ may occur as an unconditioned response or as a conditiqned response to
Signal stimuli, such as a person s name (Stern, l972§’- The most R

L

' comprehenSive model for the orienting response has been advanced by

<

VSoRolov (1963; 1969). According to his now familiar theory, the



. repet1t1ve event,

ana1y51s of 1ncom1ng sttmul1 takes place in the cortex and upon ana]ys1s
the cortex e1ther excites or- 1ph1b1ts the reticuIar formation If the
' incoming stimulus matches~an ex1st1ng "neurona1 model" then the cortex
1nh1b1tsrthe ret1cu1ar formation and the orienfing response 1s blocked..
It occurs only 1f there is a m1smatch or d1screpancy between the ’
exmst1ng neuronal model and the 1ncom1ng st1mu1us It wou]d then

- appear that when 1nformat1on 1s ga1ned wh1ch requlres analysis, there

~is an orwentlng response (Sokolov, 1969, p 702)

. M .
‘*’Habituation,of the Orienting'ReSponsel :

Hab1tuat1on has been deflned as- response decrement to a repeated

“stimulus (Harr1s, 1943; Thompson & Spencer 1966) It would appear

that ;n many 1nstances the’ terms hab1tuat1on,»adaptation accommodat1on,

*1nh1b1t10n and extinct1on are. used by d1fferent 1nvestigators to account

for the same genera] phenomenon Psycho]oglsts have shown partlcu]ar a

1nterest in- this phenomenOn because of 1ts importance 1n 1nattentive

behav1or (Mackworth 1969) & comp]ete review of habituat1on w111 not

be g1ven here as Mackworth (1969) provides an exce11ent one, using

4v1g1lance task exper1ments 1n order to 1nvestigate habituation of a

i

n-.\ e

Thompson and Spencer (1966) presented a re]at1vely spec1f1c account
o of the genera] laws that apply to hab1tuation of the orient1ng response
A summary of these genera] 1aws 1s as fo]lows f |

j. Decrease in response was usually a negat1ve exponential function of

the number of stamulus presentations (faster rate of presentation -

produces a faster habltuation rate)



Ly o
_fhabituation of the orienting response have not controlied for differences

, 13
2. The response recovers when' the stimulus .is omitted '

(I

3;‘Habituation is faster for weak stimuii prov1ded discrimination is

" not required.

" 4. Habituation of one Kind of stimuli may/generaiize to‘anothsr of

similar kind, =}

5. The rate of habituation depends oh the regularity of the stimulus.

‘6. When the stimulus requires & response or a decisioh as to whether

or'not‘to'respOnd, habituatibn'iSvdelayed {Sokolov, 1963).
such situations habituation may be slower when the discrimination
is made. | |

'Habituation;hin4terms of Soko]ov‘s theory, isJassociated With,the1

‘-'development of a "model" of the "stimulus" somewhere within the

cortex. The modei is changed and refined upon repeated application of

the stimuii Nhen the "neuronal model" matches the incoming stimuii

’

'-the cortex inhibits the reticular formation and the orienting response-,

'1s biocked- In view of Soko]ov S theory, if one is repeatedly exposed‘

to a stimulus, the neuronai modei becomes more cleariy differentiated |

"~ 'with regard“to aii aspects of the,stimuiii(tempora], spatiai~andg ,
[intensity)' Habituation'then occurs'more‘rabidiy7nith'a famiiiar |
""stimuius than with an unfamiiiar stimulus and/or one which has 1itt1e ‘
;meaning as-a resuit of p0551b1e 1ack of exposure ;” us experience pif_ :

‘ ;w1th the stimuii shou]d be a cruc1ai factor 1n the rate and amount of

-'habituation one observes

.({;

Much of the research aimed at delineating the characteristics of

;between an orienting response and 2 defense or startle response (Davis,

R
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'BuchWaid & Frankman 1955; Lang.& Hnatiow"h]962r Groves &~Thompson:
1970). ~In some cases stimulus intensities may have been strong enough
to evoke a. defen51ve reaction Studies have shown that . habituation of
:the orienting response differs marked]y from habituation of a defensave
reaction {Raskin, Kostes & Bevers, 1969), with the defensive reaction
being much s]ower to habituate than the orienting response | -

‘Horowitz (1970) assessed the habituation f cardiac responses of
6 month old male 1nfants in the presence of both famiiiar and |
discrepant auditory stimuii L of the 1nfants diSplayed progressave :
habituation of the: cardiac deceleratlon response in the presence of a |
.repetitive stimu]us con51sting of two contiguous tones ; |
- ;In-. second by second ana1y51s of heart rate Myers (1970) found"
:'51gn1ficant deceleration of’ heart rate to a moderate (70 dB) and 1oud"
(95 dB) tone 1n 11 to 13 year old: chi]dren The 70 dB tone upon
repetition dispiayed 51gn1f1cant habituation of the deceieration
component of heart rate The results were con51stent with Soko]ov S
(1960) in that a nonfamiiiar stimuius w1}1 produce an orienting '
reSponse and subsequent dece]eration of heart rate However, upon

| repetition the loud tones (95 dB) displayed 2 Significant deceieration f

- component which re51sted habituation As a result of this study, Myers P

(1970) suggests that Graham and C11fton 3 (1966) hypothesis that heart ‘f”:

rate deceleration as a cardiac component of the orienting response

-’Aifshou]d be’ restricted to unfamiliar stimuli

The children s responses 1n Myers (1970) study differed from theﬂ T

U aduit responses observed by Myers and Gu]lickson (1967) Both studies;'efﬂ

. I S
;used the same procedure and stimuii In their 1967 study'the reversai”;j:



of the 70 dB tones produced reliable cardiac decelerat(onlin the

adults, but the children did not display this dishabituation on

- reversal. They conclude that the nature of the .age differences is-

unclear. The children c0uld conceivably have been. less perceptive than
‘the adults to the changes in tonal pattern It is, however, somewhat
fallacious to look at two different studies and draw conclusions about
| -age differences when the env1ronmental 51tuations surrounding each may
f have been quite different Even though each study was a replicate of
the other 1n terms of stimuli and measunes the’ conditions Wlthln the
' studies could have been quite different (atmosphere experimenter, -
situation etc ) o
| Lewis Campbell and Goldberg (l969) dealing with infants (ages
of 3 months to’ 3 years) conclude that
| (a) Response decrement is produced by a redundant v1sual
signal during the first three -years ‘of life; and o
(b§ the degree of this response decrement follows a. R
‘developmental pattern, with younger" 1nfants showing Tess e
decrement than older 1nfants (p. 30) . o

‘3d.These results are Based primarily on visual fixation data although one

e study incorporated heart rate measures In this study there were no

n"”56 weeks and 68 weeks) f’ '

'"‘i_ii-Campbe]l and Goldberg (l969) had found rapid habdtuation employing

51gnificant differences in heart rate deceTeration as a result of
repetition The heart rate acceleration component also displayed no-
‘nfhabituation for any of the five age groups (l2 weeks, 24 weeks 36 weeksh
. Bower and Das (1972). in kS study of the orienting response te : |
{'words and n0nsense.syllables of normal and retarded children, found only<j

| 'minimal habituation of heart rate where Myers (l969) and Lewis, }-f'7** .
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nonverbal signals. In the former study.rhowever, the children were
much o]der than the subjects in the two 1atter Studies -

From- the above dwscussxon, 1t is appaﬁent that there are |

(-

. conf11ct1ng f1nd1ngs w1th respect to. hab1tuat1on of heart rate

'_‘component of the orienting reSponse This contoversy will be diSCUSSGd

further 1n the sect1on on "Components of the 0r1ent1ng Response"

v

Hab1tuat1on of the 0rient1ng Response
o in the Mental]y Retarded

oo

Lur1a (1963) has out11ned a deflnition of mental retardation

'representat1ve of the Moscow Institute of Defecto]ogy Accord1ng to
_,fSov1et 1nvestigators mental retardat)on 1s a resu1t of damage to the,
_ centra] nervous system durtng the 1ntrauter1ne per1od or durlng epr]ybf;

chlldhood AT retardates (those w1th known et1o1ogy and those of

| Z;unknown et1o]ogy) are be11eved to suffer from some neurophy51olog1calipl'

© 7 acts by the ageﬁbf 5 1/2 years He noted that the behavior of the

'"‘,itretarded ch11d resembles that of a chronologically younger child in ;.;

- vdefect In an attempt to spec1fy th1s “defect“’ Luria (1963) -t“it

f‘1nvestlgated the cogn1t1ve processes of retarded children as compared

T

Accord1ng to Lur1a (1961), speech begins to regu]ate simple motor

'f"»fflvthat verbal 1nstructlons do not assume a regu]atory fhnction with
7]respect to motor behavior Thisrdissociation of speech and motor

?:react1ons or “dissociatlon of the two s1gna11ng systems” was 1nterpreted*:

:'dfby Luria as an ind1cat1on of underdeve]opment or general “inertia" of

'*ﬁfthe verba1 system This has been'described by Luria as the major

| : defect in retarded children
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Luria (l963) has also suggested that the menbally retarded child
: cannot maintain an orienting response and that habituation of an
' orienting response is much faster in the mentally retarded than in the
| "normal": "The instability of- active attention fundamental to the
lswift extinction of the orientation reflexes in the mentally retarded
leads to the complex cd/f~ctions formed by h1m quickly extinguishing
(Luria, l963' p. 104) "J Luria (l963) also suggests that the mentally
retarded child is highly distractable and thus hlS attention span lS ;.
"'impaired R . the great proneness to distraction of the mentally
retarded child appears as an inability to maintain his attention
BLE 104). w Luria has also observed that the usual procedures to
: prevent orienting response habituation by instructions are nét effective':
L:in the retardate However, a number of studies with retarded children f:
i}suggest that there is not a general defect in. the orienting response -
o (Das & Bower l97la Das & Bower 197lb Bower & Das. l972) ey
lhe work of Das and Bower agrees with the more recent writings of f]

'Luria (197l), who has maintained that habituation of the orientingz

- response can be resisted 1f we instruct the subject to pay attentiOn to *f

‘-}vgithe stimulus or direct hlS attention tb a response. He describes this

S as regulation of vigilance for which the frontal lobes are sDeCfflca]1Y f

. ;}fresponsible Thus if there 15 no fnontal lobe damage the retarded child

‘fdwould display comparable regulation of vigilance performance as the {Qf“°'

"tfvf;normal child when instructions to maintain attention or perfonn a motor

s jffdinconsistent support from Nestern attempts to replicate his results

‘L,response are given., n_‘ RS

Luria s findings of a weak OR in retarded subjects has found




| ’5egthis because of the lack of conSistent and significant correlations

e .habituatlon of GSR does not corre]ate highly with habituation of HR e

. . A ]8
'(Heai'& Johnson, 1970); In particular, the faster rate of habituation

of OR in the retarded child suggested by. Luria has obtained v1rtua11y

) no support (ElliottA& Johnson« 1971 Baumeister, Spain & E]iis, 1963
Tizard, 1968 Clausen & Karrer ]968) Few studies have taken into
| account the roie of 1nstructionai set hypotheSIZed by Luria (1971),.
land there are none “that- this writer couid find. that reiated this to a. .
| task requiring prolonged attention as found in v1giiance tasks |
.+ In the present study 1t is pianned to explOre Luria 'S sugiestion R
A‘that one can prdduce a- re51stance to habituation of the orienting

1]_5re5ponse of the retarded through the - use of 1nstructions and to 7f}»(.

‘observe habituation of the orienting response with respect to decrement

'.in a v1gilance task and normai retardate differences One would 3

: suspect that 1n a: reasonably comp]ex v1gilance task utilizing verbai 5'.
stimuli retardates wouid do pooriy without training in. the use of verbai

-:mediatioh (Luria 1963) and/or rehearsai strategies (FTSher & Zeaman, ,f

".1973 Elhs igio) | T s

= cf of

;b/l g
R

The unitary nature of tﬁe crierting response is of considerable

jtheoreticai and practicai interest Soviet researchers such as

\

""Sokoiov (1960 1963) discuss the components of the orientdif;rﬁe;_; D

;~response rather than the\orienting response Stern (1972) agrees"ff“ L

';ibetween the different components of the orienting reSponse Often

{f.fln fact in some cases habituation of heart rate may be 13Ck1"9
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‘~completely, whereas GSR will display.a,definite-trend'towards

habituation (Mulcahy & Das, 1973) This phenomenon appears to‘be

.‘related to spec1f1c task conditions and 1nteraction of these conditions

~with the response systems ThlS has beenldescribed~as "51tuational Lo

| _lsterotype" by Lacey (1967) It would seem advisable, then, in: any

_experiment to look at more than one component of the 0R As a result.
- the ev1dence thus obtained from different response systems under

'7different conditions might complement each other
"_;Heart'Rate and:Galvanic;Skin'Responsei )

. Heart rate and galvanic Skln response have both been accepted as 4
:::indices of the orienting response In heart rate tv05551lyidentifiable¥”'
'components are usually present, 1 e 3 heart rate acceleration and heart lfh

| -'.rate deceleration The galvanic skin response consists usually dQ:" - y
..frequency and amplitude changes both reflecting an increase in skin conQig

ductance Heart rate acceleration and increase in skin conductance have ;53

B rltrad1tionally been regarded as indices of both the orienting response

'and emotionality However, Lacey (1959) has suggested that the control

ﬁtconditions or~context of the task in which heart rate acceleration and

| rff:;increase in’ Skln conductance occur distinguishes the orienting from the ,~c

. ﬁ,emotive response

Lacey (l959) proposes that deceleration of heart rate indicates ;

‘ rfnjattention to external events and heart rate acceleration indicates Ry

'i”7'iu5attention:to 1nternal events He describes in some detail the

v t;relattgnships between HR and GSR under varying task conditionst~ Nhen }i?;

= 9Jthe subject s. attention is directed towards external-e,ents (when

o
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environmental stimuli are accepted) heart rate deceleration'and'an
"increase in Skln conductance are observed together Houever,.when the
subJect s attention 1s turned 1nwards (env1ronmental stimuli reJected),.
heart rate accelerates and- skin conductance 1ncreases -This he terms ; a
"directional fractionation" A number of studies support his. hypothesis yi}
.(Tursky, Schwartz & Crider, l970, Schwart{’ 1975) Porges and Raskin a,ft
(l969) noted that when college students were asked to.att d to an 1.” o
 internal task such as covertly counting their own heart beats, ‘¢'7"3F‘: .
'r‘tacceleration of heart rate occurred A B
y o Hahn (l973)< Elliott (l972) and Obrist, webb Stutterer and
-Howard'(1970) have all presented critical appraisals of the Lacey

| 3 L
‘ _hypothesis They criticize the 1mplications that heart rate deceleration {

"'.facilitates certain kinds of sensory-motor performance (specifically

'e.reaction time) Studies of reaction time (RT) have noted that heart
rirate deceleration occurs immediately after the warning signal in the
- :preparatory period preceding the impérative signal (Lacey, 1967)» e
‘”‘However, Obrist webb Stutterer and Hoﬁard (l970) blocked the cardiac i; |
*'decelerative\résponse pharmacologically 1n a group of subjects and |

‘:-,g;ffound that such blockage dld not affect their reaction time performance

l"-'relative to a control group Thus, Elliott (l972), on the basis of Ee

N a{}-this and other contradictory evidence, questions Lacey s suggestlon

“:3['1§that heart rite deceleration facilitates sensory-motor performance

fir,‘through cortical excitation‘,,;;;7ﬁffff'*"*“'”"

e

_ In one study (Lacey, 1970) the heart rate deceleratory response
was found to have 2 high positive correlatﬂon with the "contingent”

5 negative variation" response, which is characterized as a measure
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an'organism's~readine85 to'respond Thus. "expectancy" to perform a
task or detect a significant event seems to be indicated by heart rate ~

. deceleration The. concept of “readiness to respond" appears to be what'

| _ fDenny (1966) refers to when he Suggests that the retarded lack the

ability to produce'"self-initiated sets”. He suggests that the

| retarded cannot 1nitiate a set or "readiness to respond" as. ea51ly as -
-‘_the normal the reason being that the retardate is more "stimulus bound“ L

than is- the normal .‘, more at the beck and call of each and every

| fstimulus change (Denny, l966, p 5)" In a vigilance task Wlth 1ts
‘:variety of. non51gnal background events, the-mental retardate would then -

display more “false alarms" than would the CA matched hormal Also. Sm»i,.

. the mental retardate would be eXpected to display indiscriminate
forienting response to the stimuli when not carefully instructed to B |

H:jattend to the signal stimulus (Luria, 1971) or to rehearse (Ellis, l970)§;@t

It is well established that central factors control changes in GSR 3;03?

.:and heart rate Theoretical support is obtained in the work of Sokolovitlené

"}f11963 1965, 1969) on the orienting response Bernstein (l969) has

"hypothesized that such central control is vital in eliciting the GSR

j and has spec1fically assoicated it with the assessment of the significance

f':';aof 1mpinging stimuli In a more recent paper, Bernstein (1975) found c

ff;fthat conSistently greater GSRs are elicited by signals which have high .;fff

i V;signlflcance than by physically identical sﬁgnals which lack such

'ti:»Significance Bernstein (l975) goes on to speculate that any signal

Ef;fto wh1ch a subJect listens may take on alerting qualities In this

A"'eﬂ“.sense, then, alerting is broadened to mean Just listening.or “taking in“;;ff;



".»_ff'the suﬁjett ?

"gnyj;gtheories dlfecf

dfdi:" | .' o co A 2
- He suggests that v1gilance tasks might e]1c1t a grgup of ”a]erting" or
, ""taking in" responses whose differences in amp]itude ref]ect the |
.ISignificance of what. is’ taken in and an execute response separate
"from these. within a v1gilance task then, the nonsignals would
Aproduce a small magnitude of GSR whereas the 51gnals wouid produce
; a greater magnitude of GSR The imperative 51gnal might produce a -
response separate from these If the menta]]y retarded do not
'-apprehend the Significance of certaim stimuli in a vigiiance task o
'rtthen their GSRs should be. sma]ler in magnitude to the more 51gnif1cant
stimuli than a grOUp of normais This may a551st in delineating :
. more clearly defic1ts 1n "attention" as was suggested previous]y, ,:lwffﬁ;;

.._'.‘V.VA ST
N

This study wil] make use of a v1911ance task as a method of

obtainiﬁr”%”: 'T w1th respectcto the selectivity component of

“l"attentiw ‘;er is referred to books by Broadbent (1958,

fj-1971) and§ ‘;(1969, 1970) for a more comprehensive coverage iﬁ;;}ff’

gf[of‘thisjaréz < n“be given here

jsearch 1s basical]y concerned with the attentdveness of

"«lability to detect changes and select a signa] stimuius

? over a reasonably 1ong period

©dn stimuli{jf dehere are a variety of

_edvtowards exp]aining v1gi]ance behavior.‘ They extend

'=fff1ithrough cortica] 1nhab1tion, signal theory, expectancy, activation and
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“ffijf~progressed there would be periods 1n which the nervpus system wouid be

* -

’Inhibition theorx - P 5" e S

AR X

habituation of arousal. Al these ‘theories attempt to expiain the

; decrement in perfonmance noted as the v1giiance task proceeds The:

-.decrement in perfonnance includes increase in fa]se alarms and .-

omissions.

’ Mackworth (1950) put forth a hypotheSis that the decrement in '

performance observed was. due to inhibition, the basic expianation being

that the highly repetitive and monotonous nature of the task produced

internai inhibition reiated‘to Paviov (1924) and cortical inhibition

"iOne would expect from th15 exp]anation that totai experimentai extinction

‘w111‘occur However, as Frankman and Adams (1962) point out this is

‘nOt'the caSe In the vigilance task there is initiaily an increase 1n

| faise detections which graduaiiy falis off and a ievei is reached at
iwhich the 1ncrease 1s noted to stop (Frankman & Adams 1962) Therefore,g

| ‘_qthere appears to be some reiuctance in accepting an inhibition explpnation}

%

'

Broadbent (1958) interpreted vigilance in terms of "attention",“”"il

' “_s'the baSic contention being that the subJect wii] selebt oniy certain
‘stimuli from the Situation because of a "iimited processihg capacity";?ii;'
'fand aiso because adequate response to one part of the situation is e
.Ai;ftincompatibie with adequate response to another part The decrement in

'-»1performance, then, is a function of competition of stimu]i One of the ;,

Y

‘ ui”factors governing whether or not the source of‘information wouid be ﬂ;=l‘u

"'“ffiseiected was the novelty of the information Thus, as the task

PR
P B
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_involved with information other than the task itself and decrement in

perfonnance would‘therefore occur. .. - -8

Expectancy theo;vﬁl

The essence of this approach to vigi]ance is that the response to
a signa] becomes more 1ike1y if the signal 1s more probab]e,zthe

‘probability being derived from past incidence of the signals (Deese,
| 1955) Changes in expectancy wou]d»therefo:ZNBZ:f rise to changes in

N

]performance as the vigilance task proceeds Becduse the events do not'

.gbecome more . probab]e decrement in performance is noted

(.a

©

A,Habituation theorx, .7_‘1 e

Mackworth (1969) discussed ‘the decrements of performance in a‘
.vv1giiance task. in -terms- of habi taation of neurai responses to: the _
' background Events of the task The decrement%is thought to occur as ap\
: ~
-resu]t of habituation of the arousa] response and also habituation of ;f”,
"the evoked potentia]s produced by the repetitive, continuous or unchanged
Astimu]i that constitute the background events of the task Therefore,, |
"as a result of the habituation of the arousal response,gsensitivity — v,fa
Tdecreases whiie habituation of the evoked potentia1 will result in a
- decrease of positive motor responses to both background events (false ."i,
,{ia]arms) and to the signals (correct detections) _' ‘ - -
i Co iderab]e evidence is advanced by Mackwogth (1969 1970) in L
| d:support of the argument Some of these are given be]ow %?;f?;fﬁl d:f7'7
lhhh;vi Habituation depends on repetition of a stimu1US or series of stimulig f
| as. does decrement in performance on a vigilance task in terms of |
.“f repetitive\background events j’”7j]{*f;;;t»;’75”;1ff}[~ %'ﬂgffezhi-in"

0.
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..{gs a warning slgnal
' GSRs in the normals than the 1mperative one.

_ decrement in. button press1ng
. GSR 1n the study

o slow1ng 1s an 1ndex of ab111ty to ma1nta1n atteﬁtlon (p 342)"

B -Studytinvo1ved 22 ma1e undergraduate students

25
2; The rate_of habituation is faster with a faSter event rate. when
' the background//vent rate is 1ncreased there is a marked reduction

in the probab111ty of detect1on of a 51gna1 throughout the task V

3. Presentat1on of a d]fferent st1mu]us results 1n-recovery"of the
habituated response A]ternat1on between v1sua] and audltory modes

produce cons1derable 1mprovement in performance Mackworth (]969),

~in conc]ud1ng, ‘suggests that ", it is better to~determtne as'

w1de1y as poss1ble the var1ous concom1tant changes 1n the phys1o]og1ca1

and psycho]ogvca] responses of the subJect .. (p 198)"

| -One study (Das & Bower, 197]a) compardﬁ norma]s;aﬂd retardates in.

o

.
a 30 m1nute v1gllance task using GSR as a measute The task cons1sted

of two signal and four non51gna1 words One of the s1gna1 words served

precedlng the other, whlch was an- 1mperat1ve 51gna1 [

: é“‘ﬁor“-button'prelssirjg Hab1tuat1on of GSRs occurred at the same rate for

both groups. 'The warnlng~51gna1- however, evoked a_greater number_of
The Opposite"was the Case" :

for the retardates

4

- for a s1gna1 word appeared to be too simple to produce any gradua1

Also HR was not taken conCurrently wtth

t1me lockedecard1ac B

A f&,'~-'

Therefore, heart rate should be a very sensit1ve 1nd1cator of task

As Sroufe (]97]) suggests,r‘:ss

demand and 1nteractvons of st}mulus and response as was suggested before (R

CoTes and Gayles (197]) attempted to determ1ne the value of physio_ a;gi' :

.'S51‘1091Ca1 act1v1ty as. pred1ctors of performance ina vfgilance task The{r

The tasks was a one hour

1 . . E
~ - . Tt

Ered

. In: th1s study, however the task of Just 11sten1ng o
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vigilance task which required subjects to make-aidi3criminative response' .
to the last dlglt of a sequence of - three consecutive odd dlgltS (Signal -
sequence), whieh occurred amo’g a string of random digits from l to 9 |
The results indicated that the subJects who reacted qu1ckly and gave
lper51stent GSRs to the series of 1dentical stimuli displayed more ‘
'5seff1c1ent v1gilance performance Also, ‘one measure of habituation and
overall detection was. found to be related o The 1nd1cation was that 'a
~ measures of habituation, i.e. R number of trials before three no- responses
'(GSRs), was significantly correlated with overall detections (rho 4. 46l;h:
. p<.0 ) However, the phySIOlogical measures 1ncthis study were: not
: taken concurrently Wlth v1gilance performance “The difference 1n task ii, }f‘f}
demands themselves will confound the results (Lacey, l959) There is, R
"however, some support‘in thlS particular study for Mackworth s (1969)
hypdthe51s of arousal response habituation and vigilance decrement
a : Other studies have also suggested that habituation of the.GSR .
component of the OR and Vigilance decrement are related Skin conductance |
'i.sh0ws a decline during tasks 1n which decrement occurs (Dav1es & Krkovic,_,,?{hl
._l965, Eason Beardsall & Jaffee, l965) Also, Sur1v1llo and Quilter -
'_'(l965) found that the frequency o# spontaneous GSRs are greater prior _7

"to detections than prior to om1551ons However, Ross Dardona and

‘ ,"Hackman (l959) cla551fied their subJects according to the type of skin

conductance trend observed (either ascending, descending or cyclical)

71'and failed to f1nd any relationship§ between type of trend and detection y

‘.teff1c1ency Few of these findings, however, have considered both the ;*-13 1.1{;?’
'fheart rate component and GSR 51multaneously within the vigilance task, NN

'and few have utilized a mentally retarded population which may be l’{ﬂ»”*

. . . . o ‘-" o0 : .v : .
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uséful in delineating the characteristics of OR habituation and

vigilance.



®
CHAPTER 11~

RATIONALE AND HYPOTHESES _

v Rationa]e"

Numerous studies of "attention" in mental retardation have been . '_ o

- carried out (cf Luria, 1963 0! Connor & Hermeiin 1963 Ellis, 1963..”5 -
Zeaman & House 1963 Crosby, 1972* Das & Bower, 1971) The findings
'»to date have been 1ncon515tent The literature 1s a]most nonexistent

| 'w1th respect to studiés of v1giiance task performance and concomitant

~“autonomic’ responses in the mentally retarded There have 1n particu]ar R

»been few studies conducted which have spec1fica1]y taken continuous
| measures of heg;t rate and ga]vanic skin response in a vigiiahte type '::"
Daradigm.utilfféig meaningfu verbai stimuli r.:f-9?€ﬁ¥~. -

[N .
I8 .
RN

Studies which have con51dered vigilance performance of mentai
i'retardates have generaiiy found iower levels of vigiiance performance -i:._
for . the mental]y retarded as’ compared to CA matched normais (cf Semmel. 1>F
IIJ»1965 Das & Bower, 1970, 1971) This has been attributed to differentiai, |
patterns of arousal between normais and retardates (Semnel, 1965) | | .
"ffC1ausen (1970)has suggested that the menta]ly retarded do not controltiif :
n.ftheir ievel of arousai to the same extent as normais and that they do -
°1i not ant1c1pate events He also 1nd1cates that the mentaily retarded ;rie

;cannot muster arousal in preparation for critical moments and are

“.,;therefore more - highiy dependent on the arousal characteristics of the ff.*‘fi"{h

":i_stimuii than are norma]s As reviewed eariier, results of studies :

.,»con51dering arousal differences indexed by basal skin conductance have?,ff{fi-f%

. \\



-.415roufe (1971)has suggested

L ”iﬁested by Mackwoith (1969) *ff;' :

SRR
found'incohsistent results Ev1dence can be mustered for elther 1ower

or higher leve]s of- arousal depend1ng on the bias of the rev1ewer _One‘ )

* -

of the most effect1ve paradlgms in wh1ch to more clear]y examlne the’

- attentlve process" in the menta]ly retarded wou]d be a v1gllance task

1n wh1ch a behav1ora1 measure of selecttve attent1on could be obta1ned :}’
f in conJunct1on w1th autonom1c response measures wh1ch may mbre c]ear]y

- delineate the se]ect1v1ty and arousal components of “attent1on"~ hAs* o

o )
SRR

- of maintenance of se d1stractib111ty, activity level
and lability, vigilance-and impulse control ‘should make.
it possibleto tease apart various. components of what .
has previously been. called attention . . . studies using
children with known “attention" deficits prov1de a
.fru1tfu1 approach to the prob]em (p 343) pe

»The convergence of aq:onom1c and performance measures

".Thls study, therefore, has two spec1f1c purposes _

';J,'To 1nvest19ate differences in. v1g1]ance performance 1n retardates A
.fand norma]s and the concomitant phys1o]og1cal changes of heart rate ‘.,
B - and. GSR as these relate to the select1v1ty component of "attent1on" Sl
"?' T° explore Lur1a s (1971) SUQQEStIOD that habituatfon of 0R 1n _j,; :;:fA.ﬂ
.:-retardates can be res1sted thrOUQh spec1fic 1nstruct1ons to attend
f'f?to 51gna1 st1mu11 o o R

e .

- fA secondary purpose is to gather data on the poss1b1e relat1onship of

i %1dhab1tuatlon of ‘the or1ent1ng response and v1g11ance decrement as sug- .»-"'“""‘ -

-‘~[-;:pefinatiangl;;]‘paf‘v LT

= ,a'0r1ent1ng response

A system of autonomic ske]eta] and other changes invo]ving the

f.;ﬁnﬁole body, which constitute a re]1ab1e react1on to the stimulus -3):
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: condition of disparity between a neuronai model and stimulus The VQSPOHSGF::R -

LI

habituates under continuing or regularly repeated presentation of a

.stimuius A]so ﬁonSidered a response in components of HR and/or GSR
, L '. g - L;, .i: SRR PR e .‘ a
_Component of the orienting,response -f _- M,J,_='1i 17f p“f»=’“”

Any of the sympathetic, ske]etal Or sense organ changes (e g , heart
}rate deceieration eye movement galvanic skin response) which 1s a

f"“regu]ar constituent of the consteliation of responses reco%ded which

‘»

) - comprise the orienting response The components of OR 1n this study

. 'were heart rate and the galvanic skin response

"':fa}Habituation \jau'

' l'fj'Arousal

Phasic: res onse ‘Th;fn;”hﬁ-fn'fnlfh':h“",;: 3‘5”;*” L
s L e e’
o A rapid change in a component of the orienting response which

;returns within a few seconds to the originai ]evei and which 1s a

response to some change rn the env1ronment

el

'fTonic response R e

A comparatively s]ower change 1n a component of the orienting

': response, which persists ]onger than the phasic response, and which 1s

']'.a response to change in the enVironment '-;'?? ;e,;.,

. (c..- L

: Dec]ine 1n amplitude of‘the orienting response as a function of

repeated or continuous presentation of the same stimulus The decline ‘

'Emay continue to the p01nt where no reSponse occurs at al]

Ceee o

A generic term representing a continuous variab]e which 1s indicativeﬁ

7vf.of the state of an organism s psychophysio)ogica] activityip;“uch activity

ﬁ}jmay range from deep sleep at~one end to extreme excitement at the other.g;v,fgfhf
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Vigilance decrement

Decrease in correct detection of signal stimuil as weli as increase -

-infaheeﬂamw . L ?“‘~'4,w, S *. ‘ Sy
: Instructed : | | T
A group of mentai]y retarded Ss who are required to overtiy L “;

.rehearse “MAN BOY MAN Press“ throughout the se551on

‘{ Noninstructed

f.‘ A group of mentaiiy retarded Ss who are not required to rehearse f%iwvv

f}but are on]y given 1nstructions to press a key when they have heard the LR

":w1th v1gilance behavior, HypotheSis 2 w1th the GSR, and Hyp

'”f_ftw1th heart rate

1T*Vigjiance performance

:wr,]ower ieVel of v1giiance performance for the noninstructed as compared
.::hdydto the normais (Das. 1970 Semmei, 1965) The task is reasonabiy '_
~f';comp1ex and 1f the theory proposed by El]is (1970) suggesting a deficit

"‘-51gnai sequence MAN BOY MAN tiw

The foi]owing hypotheses re]ate to two ba51c comparisons, 1 e 5

tﬂ’normal noninstructed and instructed noninstructed Hypotheiis 1 deais

theSis 3

The vigilance task utiiized here can be expected to result in a

X

L"}fsin short term memory 1n the retardate is coryect then a greater number"yffgffﬂf

7ﬁ_h&o-,]'s;»“"'.r~~

.
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| of fa]se detect1ons for the non1hstructed group as compared to the ;;r 3

- normaTs would be ant1c1pated The reason for-this woqu be-1n negardii"

}‘to the nonswgna] sequences The nons1gna1 §equence CAT BOY MAN - wouldf. L

"g1ve r1se to false detect1ons as the f1rst word in the sequence hav1ng

been Tost from memory the nontnstructed/retardate presses the key as: he: R
ey »

is unsure of the sequence, but probably remembers the last s1gnals

ffThe other nons1gna1 sequences mlght a]so glve r1se to fa]se detect1ons

"vas the noninstructed wou)d press onTy upon hearing one of the s1gna1

~*words, perhaps MAN, as 1t 1s the most prevaTent s1gna1 (appear1ng tw1ce ;_;vf'f

in the sequence)

T‘-

On the baSJS of Luria s (1963) hypothesis regarding the presence

o of d. verbaT-motor dlssociatlon 1n the retarded, one would expect the

“(fnoninstructed to also d1sp1ay mare: omissions (fa11ure to respond to thefffffs°?

;fs1gna1 sequence) than the normals

‘ ’.f](ETT1s, 1970) and/or verbalTy medwate (Luria, 1971), can be expected to
!tf's1gna15 and nonsxgna]s
"J,of v1g11ance performance (greater number of om1551ons and false

T*Af,-_detectlons) as compared to the norma] group

. 5ﬁjsof v1g1lance performance (fewer omiss1ons and false detections) as

The 1nstructed group, because they haye been instructed to rehearseﬁ*;?fiﬁ

‘:;perform s1gn1ficant1y better than the noninsqructed group (fewer
:om1551ons and fa]se detections) The effect of 1nstructions should

B .)result 1n a more select1ve respond1ng for the retardate W1th respect to vﬁ;fkfi

On the basis of the above, the follow1ng hypotheses were formulated

Hypothes1s T.t The non1nstructed group w1Tl d1sp1ay a Tower Teve)

ﬂypothes1s }. ] The instructed group w1ll dlsplay a h1gher TeveT;




I
compared to- the noninstructed group -

) Most Vigilance studies 1ndicate a decrement in, performance as the j SRR
task proceeds (Mackworth, 1969) This decrement is often observed as. '

increa51ng faise detections and/or omissions

Hypothe51s 1. 2 A]l three groups w111 display a decrement 1n'f;.~7 g

v1giiance performance over the se551on :

.; }h" L Autonomic responses during vigilance -

The present v1gilance task invoives a con51derab1e number of f7’;;p}§.g i
trials and is reasonab]y long One might therefore expect habituation -
.;-' of heart rate and GSR to occur in aii three groups (Mackworth 1969)
| However, if one c0n51ders Luria s(1963) Suggestion of rapid habituation “'”:?
of orienting response in the retarded the noninstructed group can be L
'"; expected to display OR habituation (decrease in per cent deceieration f-ff},7
| of heart rate and GSR) more quick]y to the signa] sequence than either

the normals or the instructed group R T RN

4=* Heart rate deceleration being a highly sen51t1ve indicator of

sustained attention (Sroufe, 1971), and the suggestion of many writers
of an "attentional deficit" 1n the retarded (Zeaman & House, 1963 Luria,

1963 Meidman, 1970, Nolitzky et ai 1972) 1ndicates that the non-~~x

instructed would display 1ess heart rate deceleration to the signa]

s sequence than the normal group If the mentally retarded are deficient:_fpe[giﬁ

_in the seiective component of attention, th1S should be disp]ayed in ::fﬁi‘iiff
| } their HR and GSR responses to 51gna1 and non51gnal sequehte;fg”' S

On the ba51s of the above, the foliowing hypotheses‘ é%

Hypothe51s 2 The noninstructed mentalIy retardeliwi 33»f;?fi*'; ;Qp




A""T.fl"comparea to the normaTs

f?,,compared to the non1n$tructed
"'Tlé_,of heart. rate to the 51gnals than the noninstructed mentally r tarded

E ’,eh;greater dece]eratton of heart rate

'f[~pnon1nstructed

faster rate of habttuat1on of GSR to the s1gnaT sequence than the L

_normals

pothes1s 2 1. The nonlnstructed mentaTTy retarded will d1sp1ay

a faster rate of hab1tuation of GSR to the srgnaT sequence than the

_1nstructed

»l"j ﬂypothe51s 2 2. The normals w111 d15play a. greater magn1tude of
’"GSR to the s1gnals as compared to the nonlnstructed R

ﬁypothe51s 2. 3 The 1nstructed mentaTTy retarded wiTT d1sp1ay a

| 'E{fgreater magn1tude of GSR to the signals as compared to the noninstructedQﬂf;“;'t

_xpothe51s 2. 4 The 1nstructed mental]y retarded w111 d1§€Tay Tess_f”e" B

: magn1tude of GSR to nons1gnaTs as compared to the noninstructed

ﬂypothe51s 3 The noninstructed‘mentally retarded wiTT display a

h"}nfaster rate of hab1tuat10n of heart rate deceTeration to the signaTs as ﬁﬂ? S

ﬂypothesas 3. 1 The instructed mentaTTy retarded wiTT disp]ay a

““eslower rate of habituation of heart rate deceleration to the signals as ?fif;;,ff

,-

ﬂYPOthESTS 3 2 The normaT group w)ll display greater dfceTeratioantffeff?

;ypothesxs 3 3 The 1nstruct1: mental]y retarded‘wil] d1spmay

0 the signals as compared to




CHAPTER IV

METHOD.

Subjects;
A Two populat1ons were 1nvolved 1n the study, ice., normal ch1Tdren and |
"'educab]e mental]y retarded dh]Tdren The norma] ch11dren were vo]unteers
1 from two C1ty Junlor h1gh schools Ch11dren whOSe school records sug-
'. j gested ev1dence of sensory, emot1ona1 or organlc anoma11es or med1ca11y
d1agnosed sk1n cond1t10ns were exc]uded The records of five subjects ifﬁ'
';'*were not inc]uded 1n the final samp]e, three due to 1ncomp1ete data
= . ::Land fai]ure 1n the operatlon of apparatus agg two random]y d1scarded
:;fa;}]iiT-'fifto ach1eve equaT Ns for analys1s purposes The f1nal samp]e comprISed.
| '3’15 ch1]dren hav1ng a mean chronologtcal age of 14 1 years (SD = 0 8 years}
”}:1and a mean 1ntel]1gence quot1ent of 1]3 (SD 8 9) as reported in: the1r
”rseschool records A11 subJects were males 5 . 1 '_ "_ ‘_,f"f' ‘
The EMR ch11dreq’were from a special school 1n the C1ty Initia]]y, 140 fﬁ
.:‘jch11dren were 1dent1f1ed The v1ce—pr1ncipa1 of the schoo] and the teachers L
'_waere then 1nterv1ewed to elam1nate those ch11dren w1th suggested emot1ona1 ,jf:°
’Tivor sensory 1mpa1rments The schoo] records of the children were scanned TA
a _f{f?ﬁ]also to e11m1nate those ch11dren w1th med1ca]1y d1agnosed skin cond1tions B t;f
:[;;::or heart proolems Then, Tetters were sent to the1r parents or Iega] :
.:"ffguard1ans to obta1n wr1tten consent for the1r child to partiC1pateftn the

A

. ;1>.';>exper1ment Five subjects were omftted from tf’jfinaﬂ analysis. fOur ' :“fed’ﬁ'

i dbecause of movement art1facts and one because.°f equipment fa11ure

*f"frhe fina] sample comprised 36'Eh11dren with 'fs between 50-70 with

' "fgg}a mean IQ of 66. 8 (so 4 8) and a mean CA of 14 5 years (sof;{;:“rf"°“
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: 513: to record :
q’.fAlso provisionl
fmotor response (i
'”'*,hThe paper ran at'z
4..tdeterm1ne the templ*-;

fresponse made

e electrodes‘O 5-1nci

"-jpalm. back of the

B :"Tlgwith Beckmah paste and attached by electrode adhesive collars

‘:di;speaker on the wall located above the subject s headfv
| f?”upffin a padded chafr (leatherette), Separ_red from the experimenter hy an-
'“7f':ﬂe]ectr1cally shielded soundproof room Artifacts resultlfg from*' i

3%

Al subjects were males Thesé“30'children‘were then randomly aSsiéned'u S

to two cond1t1ons (1nstructed and non1nstructed) ]5 55 in each cond1t1on

'Q,ﬁApparatus

v;500 polygraph was used for record1ng

,jheart rate responses Three channels were

o ; ,- / " - o

“ Vl.‘-to'measu'r he § jan1c sk1n responses

2, to measurl frt rate

.lio-signals from the tape recorder".L.. |

briad e for marklng on the polygraph paper when avf"‘ll.
qéress) had been made This was done automaticallyt, :}{?f
%:stant speed of Smm/second making 1t posswble to;?hil"dfw-v
locat1on of each st1mulus presentat1on and )

To obtaln galgé? zn-reSponse readlngs, silver-sulver chlorlde;;'!?
| -‘ameter were attached to the subject § left =4

3Fft hand and a ground placed approxlmately 8 1nches?ﬂ7;;{fjfﬁf

: dl:ff'from the wrist of the left arm The heart rate measures were obtainedfﬁt{lf]”f,

":ffrom 51lver s1lver chlor1de electrodes placed on the sternum and the

'7d;;th1rd r1b on the left side of the body The flat electrodes were f1lled

The auditory stimul1 and 1nstructions were supplied_through
The' subject_zb sat;.

ST R
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movement coqu be detected from a one- way m1rror bu1]t 1nto the booth
and were marked on a subJect 5 record LT N 1‘f~ o
AR 1'-.Vigjlance Task i

| Stimulus materma]s e ,A-. "A.Af ‘*';'*_’,v' B .’~*
\ec.: - R SIS
The task used. words as sagnals , It was - therefore of a more cogn1t1ve o
'\\" i

'_k1nd dlfferent from the conventlonale used sensory stimu]1 of tones,‘i f -

11ght fTashes etc Interspersed between the s1gnal sequence MAN BOY MAN | ;o
'-f'and the nons1gna1 sequences MAN BOY CHAIR MAN KEY MAN and CAT BOY MAN 1» \
.':were the non51gnal stimul1 CAT KEY CON and HEN The 1nterst1mu1us fﬂ}jhd}fT
*1ntervals were 16 seconds to a]]ow for the autonom1c measures of heart L
.rate and galvanlc skin response to be recorded F1gure 1 disp]ays a ' |
_typlcal bTock (5 mlnutes) of stlmu11 presentatwon The compTete task was€:7-i:f
zaprerecorded on tape and was 30 mlnutes 1n Tength Upon hearing the Tast
/MAN in the sequence'MAN BOY MAN the subaect was requ1red to press a key
1_ to 1ndicate detectlon of the STgnaT sequence The paradigm used Tn this
;s ggtudy was 51m11ar to. that ut1llzed by Coles and Ga]e (1971). except that
o subJects 1n the1r study were requ1red to produce a motor response for i
both stlmuTus 51gnal and nonsignal and the s1gna1 stlmplus was a ser1es %adff;:}

e of odd numbers Tf}‘g::f 'af f"fjf_f[“f,fifwf'j%f;;ﬁ;t"

.1ﬂ;ffutiTIzed by Das (]970) The task in his study consisted of a randbm f;f;fff'hf;
-.f_f;v‘.presentation of the words BABY aov HAND FOOT TABLE CHAIR and the i
{ ’Tl;numbers T 3 5 6 7 9 The signal words were BABY HAND and TABLE_”;:'T}f
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A typical f]ve—m1nute block of st1mu11 ut11ized 1n

the v1gi]ance task LZg
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'.'Now let s try another " If the subject pressed incorrectly, the -;

40

. of mildly retarded (mean 1Q 66. lO) and severeijrétarded (mean IQ 47. 85)
‘ j_The task utilized in this study was. somewhat'more complex as the S was -
'required to respond to a. sequence of' signals rather than to one of three

~signals Also. the nonsignal sequences become quite potent distractors

\of the signal sequence It was expected therefore. to differentiate

\_\‘4-. . . L ‘)

\ the group of - normal and noninstructed mentally retarded

Instructions

E A , _ . _ L SR
It was mentioned previously that three groups were involved in the .

.'study (i e s ‘a normal group and two groups of mentally retarded subJects)

'jf The instructions given to the group of normel SubJects and the/group of

noninstructed mentally retarded subjects were "You are going to heer a

| | Ti series of words whenever you hear the sequence~MAN BOY MAN you are to :
- f"press the key when you hear the last word MAN Only press the key when o
"(,;you hear this sequence. MAN BOY MAN Do not press for any other Okay, 2
"now let s try it "‘ (Subject given a few nonsignal uords and signal |
g_sequence ) If he was right the experimenter said. “Good. that's right; |

A

: experimenter would say. "No" and then repeat the instruetinns. Nhen
tthree consecutive correct responses were made. the experimenter would
‘:say, “Okay, now I'm going to let you go on your oun "" }' _' '__

.:"i‘1 The instructed group of mentally retarded Subjects was specifically u*;
"instructed to rehearse (Ellis. 1970) and/or verbally mediate (Luria. 5.j?(f
g f"}l963 197l) The instructions to this group were*- "You are going to |
nnear a series of words. whenever you hear the sequence MAN BOV Hﬂg,you ;.?4
: are.to press the key when you hear the last word gﬁ!, Only press the -

')» !



- A
ey when you hear thfs?sequence,‘MANdBOY hAN Do not press for any }.
other. Say odt loud: MAN BOY AMAN’ ‘PRESS‘ WY BOY MAN. PRESS!. Let
me hear you. - Keep say1ng thlS over and over all the t1me you are here )
| - MAN BotiMAN . PRESS' Do not stop Okay, now let' s try it The same “
jprocedure was then followed as 1n the last phase of 1nstruct1ons for |
'non1nstructed and normal groups, 1 e , three consecutive correct

. fresponses obtatned before continu1hg Wlth the task As a result ofl
'these 1nstructlons the mentally retarded group here were. expected to R
‘perform better on the vigilance task than those 1n the non1nstructed

B

_’treatment (See Appendlx G ) .;_51?'Ig‘{ - i };in‘;,¥)7;3 ‘ 'fo‘:;_}
| 7._,Procedure;.

- The exper1ment was conducted in an electr1cally shielded soundproof!

.:.room w1th temperature control of 70°F:; The mentally retarded SUbJECtS ]

' ?A‘from the spec1al school were transported to the Univer51ty by tax1

;_lLNormal subJects walked from a Junwor hlgh school two blocks from the f;hi'
'Unlversity Elght of the nonnals part1c1pated ln the morning and seven o
1_part1c1pated 1n the afternoon Thls was also counterbalanced for the |
-,'ltwo mentally retarded groups . SRR

when they entered the laboratory, all subJects were given a general

o

o f_descr1pt1on of the apparatus and perm1tted to ask questlons about the gftff

g‘equ1pment Fol]owlng two or three m1nutes of such discu551on, the
':lsubqect was seated in. a comfortable recllning leatherette chair with
lgw1de arms, wh1le the experlmenter descr1bed the attachment of the «t7e;f
‘rdgalvanlc skln reSponse and heart rate electrodesv The s1tes of

”Lfelectrode placements were then prepared and electrodes attached



B Galvanic skin response measures

- subJect for a stimutus

| ~‘_:3,;ﬂuart rate measures

”ffjfstimulus onset

A
|

\

. The subJect was - then given the key in. hlS right hand and 1t was explainedlu.
- that he- would be required ‘to press the key after hearing certain words

‘over the loudspeaker above his- head In all, a minimum of l0 minutes ,7

elapsed between attachment of electrodes and the beginning of the task

'This was the’ period of time taken for stabilizing the heart rate and

ERR

;. galvanic skin response readings The total time taken from the time of .])

: electrode placement and end of the task was a max1mum of 45 minutes

qurindd

- Second by~second conductance-change Difference between mean

,jconductance observed at l second intervals for the 2 seconds immediately:?"
»'preced\ng stimulus onset and ten l second intervals following stimulus

: onset In this study there were ten different scores odtained for each .’*“

.<r_4 :

agnitud Maximum change in (natural) logarithm conductance, ,.l}ﬂ” |

']”5Wlthlﬂ the l to 5 second period immediately following stimulus onset

: /

Frgguencz‘/ Number of scorable galvanic skin responses Each

'e'f;subJect given a score of l if the downward pen deflection is equivalent
: }to or greater than 500 ohms Respnnse mggt occur between l and 5 /

:':ffseconds after stimulus onset s ,f,ﬁf]fn“,"tef°\:§;ijfj3}';}g;c7}f;*;fﬁ

Second by second BPM change.. Difference between the mean beats

5;,per minute observed at 1 second 1ntervals for the 2 seconds immediately

: "-dcpreceding stimulus onset and the ten l second intervals following



Vi'ffData*were scored for a]l s1gnal and nonsigna] sequences

. e T e L
\ ‘~for ana1y51s /;3~5.;_rsv.,jsﬂuug,7"_ : ﬁ.a'f;\sz-‘”t“'

Per cent decelerat1on Percentage”decrease 1n heart rate

._% decrease 100 X (prestlmulus beats per mlnute Iess the mean of the
two lowest beats per m1nute in the next 5 seconds,- Th]S 1s then _
: div1ded by the prest1hbly2 beats per mlnute) | (See Append1x A P 144!);:f

Per cent acceleratlon Percentage 1ncrease 1n heart rate

'% 1ncrease e 100 X (h1ghest beats per m1nute between fourth and tenth f].f
second fo]low1ng st1mulus prest1mulus beats per minute) / prest1mu14

"beats per mlnute (See Append1x A p 144 )

K V[gl]ance performance .gﬂ"

t

_ , EMHEEIQD_ Fallure to press the key aﬁter hear1ng the 1mperat1ve
y s1gna1 MAN 1n the s19nal sequence MAN BOY MAN o d . '\ ” g
False detection A key press for the signal MAN 1n any p051tion AN

.’_7‘other than that for the imperative signa] MAN 1n the signal sequence -f:l -
IMNBMDMN .?5ktd7fyifffiffff;5”’p'( : .r‘ ¥
A]l data from the galvanlc skln and heart rate response record1ngs

‘;were manually scored 1n terms of the definitlons ltsted above

;jThefresponse

:'measures were transferred to punched cards and then to magnetic tape p;.;f,.f
T e e

i . The measures of galvan1c skin response fOr each subject were,_ 5’4-'7"“

1: ,Ninety freguencx scores, one for each stimulus 1n the signal and df
o "0"519"61 sequences a'{Tgﬁ}fffjf,*tf“;,fiﬁﬁ"ch7;ﬁ{ﬂ’;éjf~=‘

,:jgz;.in1nety magnitud scores, qﬁéiiéntéaéh55ijmaia§ffﬁe£ba§$1buel,éndj?{fﬂff

. nﬁ;ignal sequences j’ff':f.iujfl'] :hcjj.;:;,;_ fj:-h""



3, Ten. conductance change scores, for each stimuius 1n the 51gna1 and ﬂ

o non51gnai sequences (900 ln tota])

. 4{r‘N1nety mean prestimuius conductance 1eve1 scores, Onekfoi’?aChrl., !
.‘.StimU]US in the 51gna1 and non51gnal sequences T :

. The: measures of heart rate response gor each subJect were

| ?;;i. Ten beats per minute chagge scores for each stimuius in the 51gnal

and non51gna] sequences (900 1n total) | ':itii‘fﬂflff7:7fwf§ff1»?

'_ 2. fNinety % deceieration scores,1 one for each stimuius in the Signal

\ fand nonsignai sequences iviuﬁ-;;g}r:'fff.ff_;ii-fi#ep “’}f }"Hiﬁ':f”

‘3, Ninety % acceieration scores,l one for each stimu]us 1n the 51gnai
jfriand nonsignai sequences S R BT

4.’1N1nety mean prestimulus heart rate ievel scores, one for each R

iﬁstimuius in, the signai and nonsignal sequences
' The v1gilance performance measures for each subJect were

Number of faise detections for each five minute block of time |

'a',‘ o . :

Q:rNumber of omisSions for each five minute block of time :”ifff {;;ifas

_N-

e

Totai number of false detections over theife551on &
- on e
'14 Totai number of omissions over the seSSion

- R‘atidﬁ"ai‘ie f’ore "-Résééhsé;f‘Méa'su;reé i

' ilt There 1s a cont1nu1ng debate concerning‘thefmost appropriate

R measures for many of the physioiogical responses As far as the galvanic'f

T;skin response 1s concerned the common practice 1s to measure the ampii- 3?

tude of GSR (Darrow, 1964, 1957 Haggard 1949; Martin, 1964);‘-’ "'_:Magnitude

“'Ajwas preferred to ampiitude in this study because ampiitude is considerab]y?i

o affected by m1551ng scores which tend to occur w1th habituation5



"‘Magnitude because 1t takes 1ntolaccount zero responses in reachlng |
'_:a mean, would therefore be a more sens1t1ve meature than amplltude, f.g7i

:_which 1gnores /2810 responses o | e | | B
| Prokasy and Kumpfer (1973) 1n the1r dlscuss1on of GSR measurement .

'Esuggest that 1t 1s most approprlate to obta1n more than one measure of
GSR,Jn order to exam1ne re]atwonsh1ps whlch may ex1st amonq the d1fferent:
'measures The measures therefore used 1n thlS study were frequency A

"}.lifiklﬁ‘" 'magnitude and second by second conductance change R
| | "f"t A second by second ana}ysls of conductance change was taken 1n

-;.;,order to ]ook at the mean1ngful relatlons exlsting between ga1van1c skin o

°”57response and the exper1mental manlpulataons Graham and C11fton s (1966)'i

:'7discu5510n of heart rate analysis points out the importance ofﬁiooking

"«.ffat second by second and trial by-trial heart rate changes in_order to \3

: -x‘?;”elucldate the meaningfu] relations between heart rate chan e.;nd the

'7experimenta] var1ab1es Th1s could also be said of the:galvanic'skin ’l

| o ff}reSP°"Se meaSures - T e e DT e e
One dxfflculty surround1ng heart rate and GSR measures is'the' \

i{problem stated in the "Law of In1t1a1 Va]ues" &Lacey, 1959) The "1aw" ;5

'f;states that response to an excitatory stimulus decreases and responses

‘f_Tgto an xnhlbltory stlmulus 1néreases as the level of‘ictivityaof

’ 'i st1mu1at1on 1ncreases This seems to mean that whether :;;,“11‘99"er31‘YJ3




“:_ﬂ2 tonlc response

| *{ifﬂt1me and is not clearly manifest externally , A
:“&VJThe present study used both phas1c and tonic measures of the P "tT"g ;

46 .
1scores ' As the present study was Loncerned pr1mar1ly w1th thead1rect10nf"

of - change, 1 e s heart rate deceleratlon and acceleratlon, 1t does not

;dseem 1nappropr1ate to use the unadJusted dlfference score as one of the'fV' e

hmeasures of heart rate However, thrs was checked further 1n the :{f

}‘-analySIS to detect POSSlb]e group prestimulus d1fferences :\4°

| ‘.Tonic vs phas1c meaSuresﬂi;tlﬂff.;; L e
B Sokolov (1963 l965 1966) d1st1ngu1shes between two phases or aspects7fﬁl
’.of the orxentlng response | R SR AR Ny
ltl phas1c response "“;g,;fgg']j-if“

e

The phasic form of the reSponse 1s related to a "rapid activat1on

~3fh°f the analyzers in response to change 1n the environment (Sokoloy, 1965, i:g,gg

- ’lrfﬁ} l43)“ It is. brief 1n duratvon and develops rap1dly The tonicf”f{jgfﬁ"7'lﬁ

: _react1on 15 slower 1n development and pers1sts for a- longer perlod of jf]f E




o | CHAPTER v 's:~*?i. 7 R T
T VIGILANCE PERFORMANCE RESULTS AND. DISCUSSION’ "f‘{ﬁjjﬁfff'*

The vigilance performance of the three groups (normals instructed

g9

.a"d noninstructed) was eva]uated usrng the number of false detections and. 7“jf?*

.'f t‘OmeSIOHS as the dependent variables The 30—minute vigilance performancehfﬁﬁf,

" was diVided into six five-minute blocks in order to observe changes in :ff:f;f;'

\7:”performance as a function of time on task False detections weﬁe marked

::,;fbr an’s if he pressed the key for the signal word MAN i" aﬂy P°S‘t‘°"

".“ai_other than at the end of the Signal sequence MAN BOY MAN There were 51x fﬂf“-a

;h7ﬁfp0551ble false detections per block Omissions were scored if the S

Af'*:.failed to press the key after hearihg the imperative 519"31 MAN at the e"dif.;f t

: 'fﬁ.of the signal sequence.‘ There were 12 possible omissions over the total

~""session, with two possibie omissions in any one bIock ]f[ﬂfiffiﬁﬁﬂfff.ff‘iff'a

The nonlnstructed were expected to display a greater number of falseﬁf;f?Te

‘Tt;E,detections in the v1gi1ance task than either*the'nOrma]s Orfi37’*"”" SN,

= "'“Ji;(Denny, 1966) Differences in performance with;ngppect to Tumber ofwg":“' :

*Dt’feThe data for the nonnal group did”not.aliow for statistica] analysis to




- B -f :“E' l“f_ Table 1a 'f:, iQuf .f. }fiﬁff  flg}vf;i? :';‘5-L¥f¥%

Total Number of Fa]se Detectlons 1n4M1g1]ance ,fif‘-’” .

R ";,,T‘ ?;?3\“ ".;:;_‘f*-£ﬁ_5 o Blocks (5 mln each)

o Grop 12 304 5 aTom |

“Norma] | '-:ff' ,f'tb¢fﬁf013w"l :, 0;; ?15',LéAf ff q i4:1f=1Qfﬂmfiif;ﬁjﬁf
SRR ! Nomnstructed 2625 27 20 20 22 < 0 .o
u( 15) T R R T

b ——

Table lb

Total Number of 0miss1ons ln V1g,]anCe fﬁ»-fﬁ1?f;fi"15?';L};ﬁiii¥

Blocks (5 min each)

':Non1nstructed

; 1:Instructed
(N 15)
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’be performed w1th th1s grohp as’ there was a Ce111ng effect ev1dent for

E ;the task The ease w1th wh1ch the norma] -group performed on the task

..,

“'E-1s qu1te ev1dent as they made only fOUr faTse detect1ons and fvve

-‘vomisswons in tota] over the entire sess1on The noninstructed group, o

13

-on the other hand, scored a. totaT of 140 fa]se detect1ons and 59

'“om1ssxons over the sess1on Th1s supports the resuits obta1ned o
: _prev1ous]y, wh1ch 1nd1cated that mentalTy retarded SubJeCtS |

)

't.d1sp1ayed 1nfer1or vig#]ance performance as compared to norma]

".subJects of equ1va1ent chronolog1cal age (Semmel 1965 Das & Bbwer, 5,jg.

. Do 1nstruct1ons to rehearse the s1gna1 seguence have an effeét on ;{efﬁtf

"-the performance of the menta]ly retarded 1n a vzg11ance task? Th1s

:;g;quest1on was answered ut11121ng 2 (groups) X 6 (b]ocks) ANOVAs with"7ti'”n i

'-~the Tasd factor repeated The dependent measures were fa]se detections
. and om1ss1ons -

Theresultsb{gghese analyses are shown in Tabﬁes 2a and b The only

' -i}f'51gnif1cant effect was.that obta1ned for omissions (F "'7 58, df 1/28, E

T';;jof‘om1551ons over the total session as compared ?o th‘

025) The noninstructed group made a sighif1cant1y greater number »ﬁf:p;f

iinstructed group

fi??The means for the 1nstructed and noninstructed groups were O 200 and 0 656

'f‘ilgrespect1ve1y Thus, the 1nstruct1ons resulted 1n fewer errors of om1ssion

*»‘:,K'for the mentally retarded group There was no s1gn1f1cant effect for iﬁfifif

"tff{false detect1ons observed a]though i trend was ev1dent (F = 3 38 |

varjﬁjfeffect of focus1ng the 1nstructed group s "attent1on“ more cTosely on

1/28 P 08) It would appear that the instructtons had the

:"7_the 1mperat1ve sxgnal MAN 1n the s1gna1 sequence As a result they L
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Tab]e 2a

ANOVA fOr Instructed vs. Nonlhsfructed

B Number of False Detectlons over Blocks

- Between |

.‘g} ; Groups

S N -
, _3!_. rfor

Within’ ;‘w
" Blocks .

Error

a3 3
,.'Y;}281f;11 04j.,¢=~«-“-'

| ,..’j)ti;g_ji.: {fjfs;ff”q;ésil‘fo;415;f
Blocks x grqupse!;j¢_j,];frf,jh'wrﬁsk 0691 o

Table 2b S

ANOVA for Instructed'vs. Nonlnstructed
Number of 0miss1ons over Blocks

— - e

: Between |
i *A; Groups

WIthIH ,
Blocks

Error

Eryorv'}fn.[.:“

B]ocks X groups,femii’

50 -

»ENSQe'eej" 3ﬂxi.

s

""1:.::45995ce;}lqu:Affﬂ]ejﬁifdf7*?,‘ns}f;*'~1}Effi"~«i‘” -




-made’fewer errorS‘offomission - This is quite speculativefat this. point; iy

"however, 1t may become much cTearer 1n the foTTow1ng chapter ln wh1ch

‘Ths1gna1 MAH regardless of pos1t1on ‘”};f;'

: T-T;i;performance than the normaﬂs.. The non1nstructed group d1spTayé¢,both

51

B
Iy
LV

§
autonom1c responses of the groups to the s1gna1 sequence are d1scussed o

- Contrary to many\vig11ance stud1es, there was-l1tt1e ev1denee‘1n this o

: study for a decrement 1n vigiTance performance over the task Mackworth B -

"'(1969) has c1ted a great many stud1es in wh1ch an 1ncrease 1n om1551ons

'and a decrease 1n false detect1ons were observed The task here R

appeared too easy to produce a decrement 1n v1g11ance performance 1n

- uthe three groups Other 1nvest1gators, however, have noted T1ttle or eff'kh
g no v1g11ance decrement when ut11iz1hg menta]]y retarded subJects and

"'complex s1gnaTs and n0ns1gnaTs (Das, 1970 Das & Bower, 1971)

It 1s 1nterest1ng to note that there were v1rtuaTTy no key presses

i for responses to the stlmulus CHAIR 1n the nons1gna] sequence MAN LOY
. _' ' CHAIR The greatest number of fa]se detect1ons occurred for MAH nn the 'T,”.Qx_
o _tdnonSIgnal sequence CAT BOY WAN (14 for ?he instructed group, 38 for the !

” Anon1nstructed group) The nonwnstructed group also tended to press for the

A;...

?;Discussionld'”f" 4

The above v1g11ance performance f1nd1ngs support Hypothes1s T wh1ch;{x.,t;fi

B l{_gppred1cted that nonlnstructed subJects woqu d1sp1ay poorer v1911ance

aff;greater numbers of false detect1ons and om1ssions as compared to the

: f_]’?norma]s There was partia] support obta1ned WTth respect to Hypothes1s T T -
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which pred1cted that instructed subJects would d15p1ay fewer omlss1ons and -

fewer false detect1ons than the non1nstructed group The 1nstructed

ev1dence s1gn1f1cant¢y fewer om1ss1ons as compared to the nonlnst ucted '

group False detectton d1fferences, however, d1d not d1fferent1a fthe

two groups cTearTy A trend was‘Lv1dent a]though th1s did notf eacL\

s1gn1f1cance in- the analys1s | _o'h B
Throughout the se551on there was no ev1dence of a decrement in ﬂ; ?'

}.’IVig1Tance performance~ There was: theregpre no support here for - - .

hhf Hypothe51s 1. 2 thCh pred1cted that there woqu be a decrement, :

| Instructlons to rehearse the SIQnaT sequence d1d lncrease the TeveT

jof performance of the mentally retarded group as they~d1sp1ayed fewer

| ‘errors of omlss1on If thlS was partially a functlon of focu51ng the \rfﬂc:_

1nstructed group s "attent1on" on. the S1gnal sequence and 1n part1cu1ar o

the 1mperat1ve 51gna1 MAH then th1s should be confirmed 1n the

'“-autonom1c measures of . GSR and HR wh1ch are examlned 1n the fol]oqug

chapter;_ The results of those analyses may make clearer the reasons

- for the performance d1fferences obtatged here f;f;';/“ffff”f

v



o [ . CHAPTER VI

- B h AUTONOMIC RESPONSES TO SIGNAL STIMULI DURING VIGILANCE
L - RESULTS AND DISCUSSION -

o Galvanic skin responses'and heart rate‘responses were'recorded
during a vrg1]ance task which requlred detection of the s1gna] sequence a
MAN BOY MAN Ss were requ1red to press a key 1n response to the 1mpera--

t1ve s1gna1 MAN to 1nd1cate detect1on of - the sequence The dependent

measures»for GSR were frequencz) mggn1tude and conductancetchange over .
' 24 . - ° E ' ‘A»;

seconds (10fseconds poststimulus) "For heart rate the measures were’

second by second beats per mlnute (BPM)‘changgAfrdm prestimulu$ Ierel

| over the 10 seconds poststimulus, % decelerat1on and % acce]erat1on of"

hear&_rate from prest1mulus Jevel. These measures were scored for a]l

51gna1 and nons1gna1 sequences To eluc1date changes in GSR and HR res- g'
ponses w1th repet1t1on, the task was d1v1ded 1nto s1x f1ve m1nute b]ocks

of time w1th the three nons1gna1 sequences and-two s1gna1 sequences : : 7't;

w

»embedded randomly in ‘each b]ock ‘ R |
In an attempt to achteve max1mum clar1ty in the presentat10n of n
‘t' - | results and to avo1d redundancy, the resu]ts of ana]ysis for the nons1gna1
}' .‘sequehces and some spec1f1c 51gna1 vs. nons1gna1 compar1sons are g1ven in -
A separate sect1on F1nd1ngs wh1ch have relevance for certaln aspects of
":jthe study are 1ncorporated into. the reSults sect1on of part1cu]ar measures
N The maJor 1nterest w1th respect to this study was in the ;"‘-”; ﬁ:f;ﬁ
":response of the three groups to the 51gna1 sequenCe MAN BOY MAN A
number of questwons were ralsed prev1ous]y w1th respect to the three
'§5“ e ;_:‘Igroups. In br1ef the maJor quest1ons w1th regard to the OR' data were

i

. xv‘ - ‘ ._>‘. " J. 53 -.D‘uv .
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1. Does the“orienting response:to a sfgnaTvseqUence'dispTay a'decrement2 .
2. Do_the menta]ly'retarded dTSpTaysa greater ORTdecrement'to the |
signal sequence than normais? o | |
3. Do 1nstruct10ns to rehearse the s1gnal sequence increase the ]eve]s a
‘of the menta]]y retarded s autonom1c respond1ng to thg}signal |
._sequence, partwcularly to the 1mperat1ve s1gna1 MAN’ " "
a, Do the mental]y retarded s ORs to 51gnals and nons1gna]s dlsplay a
lack of select1v1ty 1n attent1on to s1gn1f1rant 51gnals7‘w .
The ftrst three quest1ons were examlned utllizIng the response data f*
for the s1gna] sequence MAN BOY - MAN The results of these ana]yses for
‘GSR W111 be g1ven flrst Normal and menta]]y retarded compar1sons w111
be fo]lowed by the 1nstructed and non1nstructed compar1sons Thearesults
"of the’ HR analySIS wlll foTlow the same format o Tnf}':.;.}h |
i Pféstimulus“Levels of~GaIvanicvSkinfResponse and.Heart{Ratei'fil
s .

The prestimulus Tevel of GSR and heart rate may affect the magn1tude oo

PR

of response obta1ned for a stlmu]us (Graham &.Jackson T970)¢ In order'qu e

o to be assured that there were no 1n1t1a1 group differences 1n autonomic :

' i_respons1v1ty, the prest1mu1us Teve]s for the 519na1 sequence for the N

l’

three groups was SUbJECtEd to a 2 (grOUps) X 6 (blocks) x ) (st1muT1)

ANOVA w1th the Tast two factors repeated No overall sign1f1cant maln f.-hf o

o .eteffect fon/groups was obtained (see Appendix B, [ 146)

There was however an increase in prestimu]us skin'conductance

,”Tevels to the signal sequence over the bTocks (F = 4 96 df = 5/104,_ ["f“-‘.

{:_f P < 01) for normal and noninstructed groups, this 1s a somewhat unusual“g_}‘{;

T C

) f:result_(see Figure;z) The instructed-noninstructed compar1son also I
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" Fig. 2. Mean Loge prestimulus skin conductance Tevels for

signal sequence over blocks (collapsed over signals)- for. all groups

. (-
T e

Mentally rétarded instructed mm o = o=

.

. Mentally retarded noninstructed  —. = ==
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vielded a'block effect (F = 3.94, df = 5/140, P = .025), supporting the
':'trends observed in‘Figure 2 - R

The typical f1ndlng has been a decrease 1n skin conductance level

(Mackworth, 1969) However. Ross, Dardano and Hackman (l959) and Dardano o

9h(1962) have reported that a generally'h1gh skln conductance level 1s

hl

assoc1ated with l1ttle or no decremenc?wn detect1on performance over

o tlme There is alse the finding that when the s1gnal 1s easy to. detect, t‘;,

an, 1n?rease in arousal as measured by adrenal1n 1s 1nd1cated (0 Hanlon,v.ﬂ’ﬁ

)
. f.

@964 ).

In summary, the only s1gn1f1cant effect obta1ned w1th respect

. to the prestlmulus heart rate and skln conductance levels was an 1ncrease5:ff
: _'1n skln conductance over time for all three groups The heart rate ) "
analys1s yielded no sign1f1cant results D1fferences that might be ﬁf:§77"
f'obtained between QPOUPS i the phasic GSR and heart rate analyses };doi‘tff:'

fjthus would not appear to be a functlon of prest1mulus level dlfferences -

;of the groups

e b 'Ga_flva'nl_c' SkinResponseResults R

7Normal“vs non1nstructed compartsons f:;“

The f0110W1n9 normal vs nonlnstructed comparlsons w1th frequency, S

n

,h'fmagnltude and second by second conductance dhange as the dependent

'.h'-variables were carr1ed out to test Hypothes1s 2 0. wh1ch stated that the :;

-;noninstructed would dlsplay a faster rate of habituatlon of GSR to the

‘7»°signal seQuence than the normals Also examlned w1th the data here was¥¥ -

' ;Hypothesls 2, 2 whlch predlcted that normals would d1splay a greater

magnltude of GSR to the slgnals as compared to the 1nstructed

F

. [ : S . . , . FY R

5'_\



5 y q_ency_ The frequency-othSR“responSes:to the'signal:-»f

"’sequence MAN BOY: MAN was analyzed in a 2 (groups) X 6 (blocksg
3 (stlmuli) ANOVA the last two factors be1ng repeated Table %Jpresents
hthe results of th1s analys1s As expected a decrease of frequency of f”t(-
'GSR reSponse occurred over the sixh blocks (F 3 Ol f —'5/140 P 025)

| The means for the six: blocks collapsed over groups and st1mul1 were.\ ‘

‘ ‘3}0 70, 0 62 0 52 0. 51 0 49, and 0 48 Hab1tuat1on of frequency of GSR

: response was therefore evident for both groups D1fferences w1th regard

: _to hab1tuat1on of GSR frequency of response between the mentally retarded

and normal groups were not eV1dent ‘sy‘ 1 },{*¢5ﬂg-' '

T The 1mperat1ve 51gnal MAN in the sequence gave r1se to a greater fftff

o frequency of GSR response for the two groups (F --9 63 df 2/56

OOl) The‘mean response frequenc1es to the three stlmuli arrange_f]:f

. tﬂ} themselves in an order relat1ve to the 1mportance of each (Q)48 0 49 f;l,ﬁel

;"I; s1gnal than the normals

170 69 for MAN BOY MAN respectlvely [%ollapsed over groups and blocks]);filpf'
_;;The mentally retarded responded fn g'swmtlar manner to the normals -

,(1 8., w1th greater frequency of response to the 1mperat1ve signal MAN

o

'11n the sequence), even though they had many more omlss1on errors for th1s

s \s 4-.'

4_gn1tude Yhe log (x + l) magnttude conductance change measure Lf'ls(

‘3for the MAN BOY MAN s1gnal sequence was analyzed utlltzing the 1dent1ca1

"l,7:f0rmat as that descr1bed for the frequency data The results of the

~1fwgrbup means collapsed over sttmuli for groups

:'lf ANOVA for th1s analySIS 1s presented 1n Table 4. Flgure 3 presents the

o ""='rw74fii337' :

The block matn effect (F 2 30 df 5/l40 P & 05) indtcated
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Tab]e 3. ;.

v‘:"‘;:»:; ANOVA for Norma] Vs, Non1nstructed
‘ 'MANBOY MAN signal sequence; frequency -

. ;Between , ,.,1~Mf‘ e e e e
CoGrowp el 10310030 L L
Error Gl 28 s

- B]ocks f ::ff” f* f «jf ‘ 5 ?*':‘5";= f0}fQ;1ff3g01;:- ‘j i?
Blocks x groups 3;' ‘1” fi"jf{ﬁf;5g;   0;34=j*f1;4é\af':gf?5.5”' :
| Stimu11 x groups .'7ff€7f_g;fiﬁ,‘;2;f'i 0.26 1 00[.7T,N$5;fft&f}Af.,f,:

Blocks X st1mu]1 X groupsﬂffjt';;]Q jff?Q520 ] 25@§ ?fﬂsff §i”$¥%f3: L 
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U, Table 4

L ANOVA for Normal vs. Noninstructed
~ MAN: BOY MAN s1gna1 sequence, magn1tude

ﬁ

Group .;f,;f}.‘ffﬁf.,7:53'f;f 1:§f';Qg6637,J1}50[,ff;NS;fi Lo, e

| B]ocks j 17}"’gjf B0 230 05
B]ocks X groups. B 0) 233 5,05
© . Error .A&-.;'q{%'ffj{}fﬂf";140,t-”,0{05;4ﬁ53?'*f'if'.i°"  .
:;ff{j5t1mu11 g_if]'“ ;'”,“e>a? L2 283 s00t s
"" =St1mu11 X groups - *§i; : ?. 2 f5ff0 57 - -5, 365'__;_01‘: - |
Sy Error f.;, 7 ]‘7 'ff“jLﬂifff'f15§f'i°.0 l];‘fi“"j_fﬁ;“nx ? RIS
f?B]ocks x stimuli. ';fP; 7'j 10 f{fO:OQ;;f;O}§7g”3;’NSffjg'i:;‘ffi -
Blocks x st1muh x groups 10 002 080 NS
Er‘ror e 280004 T




: F1? 3 Mean Log magn1tude of GSR to s1gna1 senuence over
b]ocks collapsed over s1gnals) for 611 groups R R T .)
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’ ":fpﬂg‘ftrst four b]ocks only The results of th1s ana1y51s are presented in

- ."i'ﬁ'Table 5

’V,t;retarded subjects
'h‘fganalys1s 1n that there was a greater magnitude of response given to
f.fz(F 10 ]T df 2/;6 P s 00]) The means for the three signaTs

"f?f"collapsed over blocks and groups were 0 14 0 17, 0 28 for MAN BOY MAN

'ffff'F1gure 4) The st1muli x groups intéractlon ylelded an F*-'4’

~ that hab1tuatlon of magnltude of response occurred from the first to ~? ‘5:

Athe second bTock tben increased on the fourth and. f1fth The means for h

the s1x blocks coTTapsed over groups~and st1mu11 were 0 26 0 17 0 T7g~3

0. 18 0 20 0. ]7 Because of irregu]arittes observed on the fifth and

'ls1xth blocks an analysis was carr1ed out on the groups utiTizIng the - "T

n \.:‘ ‘, .

The block maan effect obtalned here (F 3 99 df = 3/34 lp 025)_2t

3 j‘1nd1cates a. s1gn1f1cant decrement 1n responding from the first to the }
(:second b]ock The means were 0 26 0 17 0 17, 0 18 for the four blocks{-bt
:The b]ocks X groups 1nteract1on supports the trends observed 1n Flgure B;ff
| lThe non1nstructed decreased the magn1tude of the1r response greatly from:hef
,-_“ the f1rst to the second bTock whereas the normals displayed a s]ight i
;decrement but qu1ck1y regained the1r 1nitiaT magnitude of response

'-,Thls may be 1nd1cat1ve of faster habltuatlon on the part of the mentally {ﬂ?

The magnltude measure analy515 follows that for the frequency

| ';bthe 1mperat1ve 51gnal MAN than to the first MAN or BOY in the sequence :

“'a, 7respect1vely The normal group aTso displayed a. greater magnitude of

e 7fffresponse for the 1mperative signal MAN than did the noninstructed (see

| 1fw1th degrees of freedom at 2/56 the probab111ty was <. 0] - s,gﬁjvffg
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Tab]e 5

- :OVA for Norma] vs don1nstructed .
MAN BOY %AN s1qna1 sequence magn1tude 1n f1rst four blocks

o,

S e e e e e e .,._,_‘_.__-.-..-_;-_..-._.._-_. .

' Soufce_?~j‘ _;‘ ;;;*_ﬁdf‘iiffiMsf;,i F .f'P,;T_,‘

i e 2 e M i m X s i = St e . i - e e e et b — — N b
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CEror o 28 032

w1th1n L

“Rlocks "53) §7 “jfi,v-T‘i3';f>j0;18 3. 99ﬁ:f°s}025]fx¢]f,j,7
05 T

A

B]ocks X qrouns R ,  H ]'},1rﬁf;3f.i;;?{13 2 87f:‘(

SOAL
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Fig 4 Mean Log magnitude of GSR to- s1gna]s in SIgna]

' sequence (co]]apsed over b]ocks) for a]] groups
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. blockS'

B stlmulq X seconds 1nteracrion (F1= 2.01, 90/2520 P OOl)

| fof srgnal meanlng th1srpart1cular st1mulus had for the two groups The

67

Second—by—second,condUCtance cha[ge The GSR second by- second

]

: conductance change 1n mlcromhos for the 10 seconds postst1mﬂlus were

analyzed 1n a 2 (groups) (blocks) X 3 (st1mul1) X lO.(seconds)

ANOVA w1th the last three factors repeated The-results are'qiven in

Table 6. FlQUIe O presents the ma1n ‘GSR tesponses for the three qroups

collapsed over blocks Flgure 6 presents the means.for the qrQups over
‘ : o . . . . ] . \ . "’. .

Q.;

A d.lfetentual rate of habltuat1on for the three st1mul1 was ‘fv P

evldent (see Floure-o) The response to the flrst WAl in the stgnal
/
sequence essentlally reached a no response level by the fourth block For

both qroups "The resoonSc to the stgnal bOY d1snlayed more 1ncon515tenf Lo

results, perhans as a result of the p051t10n of wportanco it olayed

in the sequence (i. e. , a warn1ng 51onal) It s v14ent that the

‘1mperat1ve s1nnal MAN in the sequence resulted 1n essenttally no
~hab1tuatlon of the uSR response for the nontnstructed and normal croups
. even though the noninstrUCted group made a great many more errors of
‘ owission in the 3ih1lance performance results ‘The d1fferent1al rate

- of. hab]tuatwon of the three st1mul1 1s Supported by a: blocks x stxmul1'ﬁ

‘mteractmn (F.= 3.02, df X 10/200 P ‘.01), as well as the block

"‘< The lack of hab1tuatlon of the GSR re"‘onse °v1dent here for the

1moerat1ve S1nnal MAI may be taknn to be a funct1on of key presslnq for |

- hth1sa51qnal (whtch results in B return of OR) lowever althouqh this l;
Lmay have some effnct 1t would seem more aoproor1ate wtthwn the context of

;nthis task to attr1bute the effect to acertain extent to the greater degree

(\r
. . J~.‘ Rt
2
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 Table 6
K
KIOVA for Normal VS, Won1nstructed
MAN ROY - MAil S1gna1 sequence sec x sec GSR

osource df' NS F P

3 Between Lo -..“-- . o C o
" oGrowps N\ - . o=} 022 02,84 i
Eeeor N\ 28 148

N]thln ) ‘ ) - Tt D . A
" Blocks - . E\_ .5 096 203 ds
Blocks x groups o &f‘: R f;“{-5f<' 0,68','1151’  NS

‘Error ;~_\.:;r\\§ o e o0as

S Stimadi o Y L2t ae 648 sl
_ Lnspimu1j X. gqroups L A T 0-59;.;0:80,f 'HS".:'T3:ﬂ

Eeeor o B6 074

_ -Seconds X groups o A o 9}’~”0~‘3 5.1.47no NS
Ervor e sz 009 L T
Plocks x stimali St 10 1227302 -0
Blocks X st1mu]1 X groups . o 0 0f26f;,0‘64 CONG
‘JBlocks X seconds '_‘*_TT "“t.'}}‘n'v:o:45':s?0 07 : 1 69_f'f{01:v*'

~ Blocks x seconds. x groups a5 0.08 0, 945.:Ansp:;.z""

Error ;s: o R 5i -:¥]260e;1 0;04 R
.j',St1muI1 X seconds N | B -0.26 ‘\3 70 ';;{OOi*:"
o St1mu11 X seconds x groups

. Error :*}to oﬁn g

: :;Blocks x. st1mul1 % seconds  {}:“7<?i{}¥} 0’
ﬂBlo;ks X stvmu11 x seconds X grOUps .190fi"§°-02,¢j0?§5f:ffﬁg'fe°f

__,._._..—-._-_.—. — e S e - T - : -




\ F1g 5. -Mean FSR sec x sec conductance thange (co]lapsed over
L ,b1ocks) to s1gna1 sequence for all groups ' o

Normdl”ﬁ

Menta]]y retarded 1nstructed.i' e p e —
Menta]]y retarded nonlnstructed35;.+;+' -fﬁf‘b

‘ : N
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F1g 6 Mean GSR sec X sec conductance change over b]ocks
- _torsagnal sequence for a]] grOUps
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reSponse requtreoein this stuoy WAS ‘; ,lmuTnAtey press wh1(h nas not B
' Aeffortful Therefore one is more T1kely to attr1bute the chanqe 1n
| :5GSR to the components in the task (Bernstetn et aT 1975 Epste1n et al
.]975) - e : _ , . o
The mean GJR conductance changes (chrothS) ‘6P~the *hree stTqui:-

4

E ana1n arranged themse]ves 1n order reTat1ve to the 1mportance nf each
¥

(Lo, 03'6 :o 063, -0. 136 for. MA'T nov MAN rnspert.vely) P Tho min ﬂ‘fect

o "for st1mu11 was San]fTCdnt (F 6 4P,-df 2/56 : QT). Th1s

"foTTows cToseTy the resuTts 1n the frequency and magn1tude anaTy51s

“ e

- The resuTts of th1s anaTys1s fa1T to support the pred1ctton that
the non1nstructed wou]d dlsplay a faster rate of habituatron of GSR

Some support for the pred1ct1on of a greater magnttude of GSR to signa]s‘ﬁtfp

iy

j‘i for tﬁe normal group as compared to the nonlnstructed was obta1ned
: S S Dt T

- [ B A - . ote E ol R

L GSRY AnaLyses of 1nstructed vs non1nstructed treatments :Jnfi?-"“"'

“ia?t,:h‘ The purposes of the compar1sons reported here were_to determwne 1ft“€f?if

g

, 1nstruct1ons to rehearse the 51gna1 sequence woqu affect the mentaTTy o8

T;tretarded s autonomlc respopses to the 519na1 sequence ;jé’sz'"* "_

: It was ant1c1pated that the 1nstruct10ns woqu resu]t ina greaterf'piizt

TT'TGSR respon51veness to the sana] sequence, partlcularly the 1nperat1ue'vt k
}Tjrj{s1qnal MAN Also, 1t was ant1c1pated tﬁﬂk the non1nstructefygroup woqu

4'd1sp1ay a fastér rate ofidecrement (hab1tuat10n) of GSR as compared to &

;’jthe 1nstructed (Lur1a, 1963)



vconoer1sons were ident1cal 1n format to those carrsed out for the .
"Prev1ous normal Vs, non1nstructed compartsons | |
Fr*g;gﬂgx The results of the AlOVA for thlS dependent var1abl°}*"”.
."are g1ven 1n Table 7‘ As was found 1n the nrev1ous frequnncy oc GSR‘J_7
B %'analys1s, ‘a decrement.wn responseifrequency over hlocks was ev1dent

(F = 610, df = 57140, .P o). The eans. for the six blocks

o (collapsed over st1mul1 anu groups) were 0 72 0 53 0 46 O 40, 0 44:-? i
' 35”d 0. 48 Contrary to expectatlons, hﬁre was no d]fferent1a] rate of‘ffﬁkc,

decrement of. GSR frequency 1nd1cated for the two oroups Instructiongf5§”5 '

o “
'7f;to rehearse the 51onal sequence had bas1cally no effect w1th resoegt L
;;f‘to frequency of respond1ng ",fff;ifﬁjf'f“ff*f{1H'75§35fffj)j*;l133?5* o

A R S ey .
As before the stlmull gave r1se to dlffprent levels of GoR ,

'<{ifrequenc1es (F 6 09 df = 5/l40 P OOl) The 1mperatlve s1qwnl
'JV'resulted 1n 3 oreatpr frequenCJ of GSR responses Thn ueans (colldnseo

j»'f_:',over blocks and qrouns) for thi.ﬂAN BOY MAN s1gnal anuence were 0 42;:

"ﬂj?vvfrfffﬂ’g,o 44 and 0 66, respectlvely Group dlfferences were not ev1dent

Mdgnitude The analy51s here followed an 1dent1caldf§§mat to theﬁfﬁfﬁfa

‘:;*?lfl,f;ﬁff“Log (X + l) magn1tude aqplysts for the normal vs non1nstructed

”ﬁ:f{ﬂcomparlson.\ The results of thas analy51s for the four blocks 1s given;i;jiyi

| ffo l4 and 0 l3 There was a somewhat-conslStent*dec ne i‘




Table 7

o e ”:ANOVA for Instructed vs. Non1nstructed
‘.v;‘~; o o :HAN bOY MAJ s1gna} sequence frequenqy

Gr0ups T 1 o 31* 0290 ms

Nlth1n TR RE L T T e T s s T
B]ocks 'f{fﬁv &f?f; ;?fi;;ff; §-”x:fﬂ,19ﬁw?ﬁ6{101u i?~dT}4~:2‘5 -
B]ocks X groups ‘ ffH;.'>f?f  f;;'$f;1i:O{42f;; ZZIaféf“i T —
Crror ?;t: ;':££ff;Lij}; ff;;f140;71fﬁ0;]9fi“;ﬁ5ii}" f;;l;f;i é;?f .‘ﬂ
[.f“gSt1mul1 ;fiQ'*fo} figj;:f' f‘fﬁ'f??'.gf3§b53 f]3QO4 ﬂif§,0bL’ ;;7{3 =ﬂf 
“1]15t1mul1 X qrouas ”.ffgiﬁ :if§ﬁf?2f ;FfO;dﬁffyﬂfigﬁ faiﬁﬂSifftﬁﬁffxifTTV

’. B

IF*;»Qiblocks X st1mu]1 ’7=55:; ﬁ;ff}jffO;f;;hG a7 I OTﬁ;;ffﬁé» ):fﬂf”{{fifﬂ
valocks X st1mu11 X aroups .?ffuifIOQfﬂj{Oflou‘j 9;527";j"NSf*fk;fjﬁf?:gf_
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Tab]% 8

L ANOVA for Instructed Vs Hon1nstrurted o
MAN BOY AAN s1gna1 sequence mqu1tude 1n fxrst four blocks

. S ———— ,_.--‘ IR T e S ,-..._...____, “--——-— — _..—._...._ e i -..A.._—._ ——,

S TR
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€

B] ocks - ' I- 3 0 37 7 87 i 00] : -

' Stlmuh X groups 2 ; ,-,'0 a6 5.49 5017

Error .%a;-;’;)f‘_j (;,?j; 55ff3l10 07 ;;;;;;*} S

: B]ocks X st1pm}1 x=?2:h . ;‘;;y:3.5?i1H;0 03}}f;0 62
/blocks X St‘rnluh X%‘Jr‘oups | . L
Error j“ﬁj;gg;;;},_3f 3ijﬁf_jf;f«




7

R Qf the. magn1tude of response ‘for the 1nstructed group This'occurrei

: from blocks one to four (see Flgure 3) | | | “'j«f’f ;
. ) & - The stJmu11 maln effect (F = 9 7T, df = 2/56 P < 00]) aqaln ;4
1; ’ 1nd1cated a greater overaTl magn1tude of resnonsa for the 1mperative ~T,'?t"

- 51gna1 MA The means for MAT BOY MAN s1gna] sequence (C01Tapsed over -
. fgroups and blocks) were 0: ]4 o ]3 and 0 26 Fespetttve]y c..é,_, L

"rnonlnstructed group aTso responded wrthTa cneater maqnltude of res'onse o

3 . : . [ o

"ito the 1mperat1ve 51qna] MAN than the 1nstru(.r” vronp There n5«~;55
| ‘"however a st1mu11/x groups 1nteractlon (F 5 49 vdf = 2/96 F < OT) «f%j
.'L‘The 1nstructed group responded 51mwTarly to tha nrvma]s 1n q1v1nq 3. A
;greater magnltude of response to the 1mperat1ve swnna] MAH than d1d the
”thnon1nstructed gsoup (see Flgure 4) The resuTts for the magn1tude of '4"i
u'“el”response anaTy515 here foTTowed closely the resuth obfawnod for thc -
nf:normal vs non1nstructed compar1sonkvhd . S -

Second by second conductance change The analysis for the seeond—.'

| '””t, bynsecond conductancetchange data here foTTowed the sane fornat as the

"f,'prev10us second by secona analys1s for the nornaT vs honInstructed

""?compar1son TabTe 9 presents the resuTts of the ANOVA
‘ The two mentaTTy retarded groups seemed to resoond herei,n a‘}'
Eéﬁ”fofin}rfgﬁﬂ_*s1m1la5 fashlon as there were no grOUp d1f¢erence5 evident The resuTts

”followed qu1te cTOSeTy those obta1ned forf'hefprev1ous second by second

' ;,conductance change analys1s for normaTs vs non1nstructed

,'?:5 {yfma1n effect was s:gn1f1cant (F 7 67 dfo—_2/56;“P
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o ANOVA for Instructed VS. 'aninstfuctédf ,
P MAN BOY_ﬂAﬂ_s1gnaJ scquence: - Sec X sec GSR -
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Blocks X groups oW 5054 0.1 S
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'sequence were <0, 048 -0-033 0. 193, respectlvely Th; °t1mull':

'seconds 1nteract1on was a]so qun1f1cant (¥ _‘ S 16. df = 18’5”‘1 ‘
:001). The seconds main effect (F= 12,10, it ="or2 252, P“.-- .001)

“ver1f1es that changes from prestlmulus 1evel were s1nn1f1cant |

tween norma]s anJ

915£H§§19ﬁ of GSR results: Comparlsons b

noninstructed The results of the GSR analyses r ea]ed d1fferenggs

f‘). . )
between the normal anu non1nstru<ted groups w1th res e(t tn Clrereage

in GSR resnondlnq The maqnltude measure d]d 1nd1-ate a- dwffr‘ont1u]
, ,decrease as the nonlnstructed group showed a decrement 1n maqn1tude ofi.
response from the flrst to the second block to a greuter extent than L

o 7d1d the normals Th“y then ma1nta1ned th1s 1ow 1eve1 of r spondlnn
’ ' », : IR

v'w1.h some 1ncredse for the remalnder of the tasP Prequency of eesh0us

f',however d1d not d1fferent1ate the two groups w1th respect to hub1tuat1on

A over blocks Both groups d1sp]nyed a decrease 1n' esponse ﬁrequenny "‘f

s :oner the task f,{ﬂf"'v . ' *3‘+7f'.wl.[3xﬁ"__;c*fsv'
g'fi{e Th1s po1nts out qulte clearly the d1spar1ty between d1fferent
measures of GCR Hhen one obtalns a frequency measure on1y, cons1derable

,lo,s of 1nfornat10n cou]d occur as’ a conductance changq?of 500 ohms and

—4’""

. /00 ohms are both gFVen a valuo of one Lack of any dlfferences 1n

_} ; .»' - AN
&

L f the responses to st1mu11 may be noted w1th a frequency when d!fferences B

' ‘..ﬁ_do ex1st 1n tenns of magn1tude or amplrtude of GSR ef'ﬁﬁiu‘¥?




}'!JothePS'(Cf Das & Bowers, 1970 Coles, Gaie & V])ne 1971)

)

~'The.results here fail to support findings-of“faster rate of

~ habituation-in the mentally retarded (cf. Karrer, 1966) when a freguencx

of-GSR measure'is emp]oyed- However, there 1s 1nalcat10n that the

magn1tude of reSponse hab1tuated much ﬁaster for the mental]y retarded

‘group

9

G

B
v oo

"~ As expected there was some 1nd1cat1on of d]fferent1a1 rates of o

o hab1tuat10n for the three stlmd]t Theeft1mu11 w1th qreatest signal

mean1nc dlsplayed 11tt1e or no hahltuﬁkrgn of GSR OVer the task 1n tho a,

second by second analys1s

A]though the menta11y retarded m1ssed the key nress1ng more often f»

‘tnan the - norma]s, thls d1d not have an’ effect on fhe GCQ 1n any of the

"analyses for the’ three measures 1 The resu]ts here therefore agree

sanu We1nste1n (1975) 1n that the GSR does not seen to be an art1fact of .

ﬂ"the motor response 1tse1f f['ufsui_e~t Qf5-ifh’};ﬂ_f;f“ﬂ;gfff:377~5?{;;a4

YU s

= The above f1nd1nqs of frequency of r‘SR decrenent-for the s1ﬂna1
L - i * 7

-sequence fo]]ow those predwgted Qy Mackworth (1969) ant obtalned by

&

In summary, the on]y substant1a] d1fferences of GSR 1n this study

P W,

B "_resoonse to the 1mperat1ve s1dna] WA@5(the normals 1nd1cat1ng a greater

Effect of 1nstruct1ons Thevexpectation of ah

vw1th tnose of Epsteln, Bodreau and klxne (1975) and Bernste1n 4Ja)10r';“,”-,(

""ifmagnltude of GSR) The only 1nd1cat1on of habltuation d1fferences was a\v
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The resu]tslhere fai] to SupnOrt\findinqs of faster rate of

hab1tuat10n“nn the nentally retarded (cf Karrer ﬂ966) when a freguen

| of GSR measure is emp]dyed However there is 1nu1cat1on tHat the

mggp1tude of response habituated much faster for. th® mentally retdrded

P ) : T »‘»'

~ group. . - L

S A R .
s expected, ytheré was some indication of d]fferent1a] rates of
habituation fnr the three stimu]i' The st1mu11 w1th qrﬂ‘test s1gnd1
mean1n( dlsp]ayed Tittle 5r no hah1tuat10n of GSR over the task in the

second by- second ana]ys1s - s : ?

~
-

A]though the menta]iy~reta¥ded n1ssed the key nreSSIng nore often
tnan “the normals t9is d1d ndi haveyan effect an *he GER \n any of the
ana]yses for tne three medsuresb The resu]ts here therefone, &gree

L3

with those of Epste1n ‘Bodneau aﬂﬂ h11n5 (]975) and Bernsteln Ta»lﬂr o

anu We1nste1n.(1975) in that the GSRcdoes nut seer to be an art1fact of

*

© the motor regponse . 1tself j .o ~}' ~»“'¢‘

The above f1nd1nqs oﬁ frequency of ”SR decrenent. Tcr the s1ﬂna1

‘sequence fo]low those predlcted by Maekworth {1969) an,! obtalned by

others. (cf Das & Bowers, 1970, Coles, Gale g Vl]ne 1971).-

-
In summary,, the only substant1a1 d1fferences of GSR in t){—ﬂj)udy .

‘between nornals and non1nstructed was a d]fferenCP in mann1tude of

resnonse to the 1mperat1ve ‘siqnal, 4AN (the normals 1nd1cat1nq a q?eater

-

‘ magnwtude of GSR) The only- 1nd1cat1on of hab1tuat1on dﬂfferences was a

nnreater decrement frOm the f1rst to the second block in- magnltude of

resnonse for the nnnlnstructed as ‘compared to the norma] group

“ <

Effect of 1nstruct1ons The expectatldn of a- faster rate of

hab1tuat1on of the GSR for the non1nstructed was not borne out by the

~



. ) " ‘ -8l
results Thele is some 1nd1cat1on ™ Figure 3-that thlS m1gh* be the
case fog the magn1tude measure, partlcularly over the f1rst four blocksh

‘,However_‘th1s d\d not reach s1qn1f1cance in the magni tude analysis. . |
. - Cath qroups d1sp1ayed a decremenf in the frequency of GSR to the ’

o

-s1qna1 sequence
. -~ \ ¢
D1fferent1a1 levels of . responu1nq to the three s1gnals in the

'sequence MAN BOY MAIl were: ev1dent for both groups ‘The magn1tude of
FSR tended to fo]]ow an order- s1m11ar to the re]at1ve 1mportance (or
v.amount of s1gna1 mean1nq) the stimuli held The 1nstructed group “
| 'reSponded w1th a qreater magnltude of GSR to the 1mperat1ve s1gna1 AAN
'as compared to the non1nstructed qroup The 1nstruct1ons appear to .
?have focused the “attentlon" of the 1nstructed qroup more exp11c1t1y
on the cr1t1ca1 s1qna1 in the sequence -

'There was some support here for the suggest10n by Luria (1961)
that there may be some d1ssoc1at1on of the two s1gna11no systems in’

\
- tne menta]]y retarded ~The non1nstructed group did d1sp1ay a greater

-maqn1tude of GSR response to the 1mperat1ve s1gna1 MAN as opposed to

" the two signals MAN and BOY but faw]ed to press for ‘this sequence to

a s1gn1f1cant degree The 1nstructed however, did not make as. many
errors of om1ss1on The assoc1atlon between the s1qna] sequence MAN.
BOY MAN and PRESS, therefore 1ncreased the performance in the menta]]y
retarded group.: The 1nstruct1ons may have reduced the presumed def1c1t
Tin verbal requlat1on of motor behav10r (Lur1a, 1961‘

{ In Summary, the on]y d1fference found w1th respect to the two

,groups was in: the magn1tude of the GSR to the. 1mperat1ve s1gna1 MAN. N



P om

the 1nstructed group respond1ng with a greater magnltude of GSR No -

s1gn1f1cant d1fferences in rate of hab1tuation were found between the
two groups or between st1muT1 The foTTow1ng sectlon wh1ch deals with .'
spec1f1c nons1gna1 sequences and s1gna1 VS. nons1gna1 compar1sons may
;more clear]y determine the effect of 1nstruct10ns | ;\
These ana]yses were carr1ed out torexamtne Hypothe51s 2.4 wh1ch

pred1cted that the 1nstructed menta]]y retarded wou]d dlspTay Tess_

respon51veness of FSR to nons1gna1s as compared to the non1nstructed

e

Responses to nons1gnalﬁ N

Th1s sect1on w111 examine more cToseTy the GSR responses “to some ’
'spec1f1c nonstgna] seQUences and some_cr1t1ca1 s1gna] vs. nonsignal-
‘comparisons. 'The‘resuTtsﬂot anaTysis for bothhnormal‘vs.fnontnstructed:;

and instructed VS. nonwnstructed will be: g1ven together | |

The 1nterest here lies in GSRs to d1fferent S1gnaTs pﬁaced in
,id1fferent postt;q~s in a sequence - The non51gna1 sequences CAT BOY MAN“

~and _MAN. KEY MAN were of maJor 1nterest 'as both sequences had the s1gnaT '
“MAN in a pos1t10n at the end of the sequence The nons1gnaT sequence-'
' “MAN BOY CHAIR was aTso of some 1nterest as 1t was ant1c1pated that the
st1muTus CHAIR repTaclng the expected 1mperat1ve s1gna1 MAN m1ght- -
‘nproduce reasonabTy Targe magn1tudes of response "more so for the
normals and the- 1nstructed group | | | .. o
AnaTyses were carr1ed out f1r L for each nons1gnaT sequence to
eTUC1date responses to d1fferent s1gnaTs and nons1gnals with1n the

,‘sequence then spec1f1c comparlsons were made across the two nons1gna1 :'

B sequences [ BOY MAN and MAN KEY - and the Slgna] sequence MAN BOY
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MAN. The responses to the ‘last-signal MANAin the nonsignal seduence _
CAT BOY MAN‘here conparedfto the responses to}the_dnperative signal.MAN
tn the signal sequence The same comparison‘QaS'then carried out for
responses to the last: MAN in the nons1gna1 sequence MAN KEY MAN and the
1mperat1ve s1gna1 MAh in MAN BOY MAN .)1"i\ . |
. To achieve greater c]ar1ty,nthe results of_all,anajyses.for the
‘nonstghal seguencesuare giuenhin Appendix‘c »Thé'resuits'of ana1yses~
for all signal us nons1gna1 compar1§ons are g1ven 1n Appendlx D.
: F1nd1ngs af spec1f1c analyses are 1ncorporated into the resu]ts sect1on
. of each part1cular measure and compar1son
At th1s po1nt one wants to exam1ne thevreSpOnses to nons1gna] ‘
: sequences | If the re]at1ve 1mportance or. amount of s1gna1 mean1n$ ‘
a st1mu1us ho1ds in a v1911ance task does produce d1fferent1a]
_1nten51ty of respondlng (1 e., 1ncreas1ng respons1veness to 1ncreas1ng
...s1gna1 mean1ng) ‘then responses to the nons1gna1 sequences CAT BOY
'MAN and MAN KEY MANeehoh?d 1nd1cate th1s Th1s was 1ndeed ‘the case
(see Fmgures Z and 8) The responses to. the nons1gna1 sequence "AT BOY
MAN were in an order re]at1ve to the amount of SIQnal mean1ng each |
r

Stimalus held The" trends noted in Flgure 7 Were supported in the f~

3,73, .

psecond by ~second ana]ys1s as J st1mu11 ma1n effect was OBSErved (F

df 2 2/56 P 05) as we]l as‘a st1mu11 X seconds 1nteract1on (F

. 'itQS’hﬁ
"* 18/504 P e 05) The st1mu11 X seconds 1nteract10n for the o
'1nstructed vs. nonlnstructed compar1son was not s1gn1f1cant However,-}-ﬁ>
-.the stimu11 X seconds X groups 1nteract1on was (F 1 76 df = 18/504 ;
| P »_.05).‘ The 1nstructed group reSponded less to both BOY and MAN 1n ,’ -

v‘
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: -Eig;.7. Meah.GSR'sec~x{se¢fcdhduét6nceiéhangei(Cd11ap§ed bver’f,
b1ocks)‘to‘nonsigﬁal sequence CAT‘BOY:MAN~fqr_aII»gr0ups_. T

|

Mentally retarded instructed - . o
: MentaT]y-re;ardéd nonin;ﬁfﬂQfquﬂﬁff

e '

2
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F1g 8 Mean, GSR' sec x sec conductance change (coHapsed over - * o
b]ocks) to nons1gna‘l sequence MAN KEY MAN for a]] groups L

< .

Norma};;

>

,MentaHy retarded instructed} — . ." 2t

MentaHy retarded nomnstructed";yi e —-——— R
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.unoninstrUéfed comparison F=1. 92 df

s, nonlnstructed comparxson)

T . ) . - . S - 88 -

the sequence as compared to the nonwnstructed group and the normals (see

Figure, 7) The 1nstruct1ons to rehearse the 51gnal sequence appeared

“to decrease the respons1veness of the 1nstructed grOUp to the two s1gna1s .

L

in the non51gnal sequence CAT BOY MAN It appeahs that they 1gngred

_thlS s1gn€1 sequence toa greater extent than. di% the normals and non—

‘1nstructed group- There was a]so a greater overall frequency of GSR ,

responses, for thlS nonsignal sequence glven by the nonlnstructed as |
compared\to the 1nstructed (F 4 23 df = 1/28 P < 05) The means
for the 1nstructed and nonlnstructed groups were 0 24 and 0 51 |
respect1ve1y L .'-T,L |

‘~ he MAN KEY MAN non51gna1 sequence also gave rlse to d1fferent1al

:L respond ng for s1gnals and nons1gnals (KEY vs MAN see: F1gure 8)

\
There was greater respon51veness ev1dent for s1gnﬁl words MAN than/?or

‘KEY. Thws was supported 1n the second by second analyses as both Co,

E _analyses y1e1ded 51gn1f1cant F rat1os for the st1mu11 x seconds |

001 for the 1nstr6cted vs

V\“

1nteract1ons (F = 3. 34 df = 18/504 : o
18/504,VP“( 05 for the norma] ‘

4

The magn1tude of GSR ana]yses supported the results of the second- 1:‘

sby second conductance change resu]ts (for st1mu11 effects) for the ,”‘ih'ag

M:fnormal VS, non1nstructed compar1son.. A stimulus ma1n effect was observed}&/
- (F =5, 17 df = 2/56. P s 01) : The means for the MAN KEY MAN stimu11

| f(collapsed over groups and blocks) were 0 166 0, 104 ang 0 113 a greaterz*
- .magnitude of response be1ng evident for the first s1gna1 MAN in the f,’f

ft?“sequence The ma1n effect for stimu11 1a the analysfs of GSR magnxtudes

L. . K . . P : . : :
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' for the lnstructed vs non1nstructed compaﬂ\son was not s1gn1f1cant Thts
was probably due todthe small magnitude of response to “first 51gna1 MAN by
- the nontnstructed group (See. Figure 8). The frequency anaj?s1s also

A
supports the find1ngs in the second by second conductance change anaTys1s

and magn1tude ana1y51s. ATl three QPOUPS responded w1th greater frequency R

of GSR to the two signals MAN in the sequénce (F 9 56, df = 2/56,
P 001 for norma]s Vs, non1nstructed F =839, df = 2/56; p - OOT
for-1nstructed'vs non1nstructed) Thevtrends noted in Flgure 8 WTth
: respect to dtfferences 1n respond1ng to the first MAN in MAN KET MAN
nons1gna1 sequence between 1nstructed and non1nstructed was aTso o
‘Jsupported in the frequency anaTys1s The st1mu11 X groups interact1on o
was s1gn1f1can$ = 5, 27 df =.2/56, P < 001) Figure 9 dtsplays the f-‘-
frequency of response means for the three groups coTTapsed over bTocks
forhtne three st1mu11 for the MAN KEY MAN nons1gna1 sequencet : |

Decrements in GSR for both nonsignaT sequences was observed f0r
"the frequency measure 1n alT three groups There was however,

‘d1fferent1a1 rate of decrement of GSR frequency for the nonswgna]

“sequence MAN KEY MAN between the normal and non1nstructed groups (see

' T
e 'F]gure TO) The norma]s dlsplayed a gradua] decrease 1n GSR frequency

A

s

o from bTocks one to S1x whereas the nonjnstructed dtspTayedatdecrease 1n Z‘fﬂ .

: A
.frequency of GSR from bTocks one- to three and then 1ncreased the1r
-

j-re5pond1ng from bTocks four to 51x The bTocks x groups interact1on

xwas s1gn1f1cant (F 2 63 df = 5/140 R < 025)

,_-'\

The nons1gna] sequence MAN BOY CHAIR gave rise to T1tt1e d1fferent1a1 |
| 2 GSR rgspond1ng to the st1mu11 1n the sequence a]though the normaTs did ';f'

1tend to reSpond to the 51gna] BOY w1th greater 1ntens1ty than did the

T -
. . L A
SR o L



F1g 9. Mean frequenqy of : GSR (co]lapsed over b]ocks)

| nons1gna1 sequence MAN. KEY MAN for a]] groups

o/
/
¢

Normalﬁt

Menta]]y yetarded 1nstructed _'.;;-1; —_— —
i . ‘ L
. Mentaljynretarded nqnjnstructed;x“,-é- -_— —

7
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- Fig. 10. Mean frequency of GSR (co11apséd»ove}-Stimuli)‘to
nonsignal sequence MAN KEY MAN over blocks for all groups
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two mentally retarded groups (see Figuré‘l]), the least'responSe being
) , \ Oy _

displayed by the nbninstructed group. The only significant interaction

for groups and stimuli was'obtained in the norma]'vs. noninstructed‘
‘second—by—second conductance change ana]ysiss tThefstimulivx seconds X
_groups interaction was significant (F = 2.16, df = 18/504, P (~'01)

The seconds main effect ver1f1es that changes from prest1mu]us levels
~were s1gn1f1cant (F = 5.95, df = 9/252, P« 001)

| It s 1nterest1ng to note that the response to the st1mu1us CHAIR
in the sequence was reSponded to equa]]y or{greater than the s1gnals ‘
-MAN and BOY. The expectation that the non1nstructed wou]d be Tess
responsive to this st1mu1us than the normals or 1nstructed was not

borne out This response to CHAIR may be 1nd1cat1ve of v1olat1on of :
)}

expectancy as -the Ss were expectlng MAN to be- heard but 1nstead CHAIR -

was»heard thus a fa1r]y large- magn1tude of response ls 1nd1cated

Responses_to MAN: Slgnal VS, non51gna1 ‘The quest1on of greater s

respons1v1ty to; cr1t1ca] s1gnals than noncr1t1ca] s1gnals may be more
c]early examined by comparlng the GSRs of the groups to the signal MAN

as it-is p]aced 1n varying p051t10ns of 1mportance or s1gn1f1cance .The

comparlsons»here were’ between the responses to. the 1ast~s1gna1 MAN 1nvﬂ;f

CAT BOY MAN to the 1mperat1ve 51gna1 MAN 1n MAN BOY MAN The other.
- compar1son was obta1ned between the last 51gna1 MAN 1n MAN KEY MAN and
the 1mperat1ve s1gna1 _dJ1_1n§ﬁAN BOY MAN Flgure 12 d1sp1ays the GSR
f : reSponses over seconds (co]]apsed over b]ocks) of the three groups to

the 1mperat1ve s1gna1 MAN and the two 51gnals MAN 1n the nons1gna]

sequence CAT BOY MAN and MAN KEY MAN The norma] group S reE‘onses to :,c;

. the three,stgna]s aga1n d1fb1ayed an order or response relatlve to the

+



Fig. 11. Mean GSR-sec x sec conductance change (collapsed’over o
blocks) for nonsignal sequence MAN. BO_Y‘,CH"A_IR. for all groups I

° : . ' »

. Mentally retarded instructed o s ey

. "Mentally réta*ded 'n'onins.tr'_uc'téd — - —_—
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F;b 12. Mean GSR sec X sec conductance change (collapsed over‘.'
bloeks) to 1mperat1ve signal MAN and last MAN-in nonsignal
sequences CAT BOY MAN. and MAN KEY MAN for a]] groups '

co i Nomal"?";'. =

Mentally retarded 1nstructed_,:*;e;;{.g;;'; ,;;f

Menta11y retarded non1nstructedfini
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vamount of s1gna] meaning or s1gn1f1cance of the stgnal fhe imperatire -
: st1mu1us MAN gave rise to the largest response fol]owed by the s]gna]d
.MAN in the nonsigna] sequence CAT BOY MAN and then the last s1gna1 MAN o
:.1n the non31gna1 sequence MAN KEY MAN. The 1nstructed group d1sp1ayed
cons1derab1y 1ess response to the s1gna1 MAN 1n the nonsignal sequence
CAT BOY MAN than did the non1nstructed group There 1s 1nd1cat1on here
. of less response to some noncr1tica1 s1gnals by the 1nstructed group a
Instruct1ons, therefore. appear t%/have 1ncreased performance in the

v1g11ance task by reduc1ng some of the arousal or attentvonal propert1es

N ;~of some of the nons1gn1f1cant S1gnals ! Th]S may have a]lowed the Ss

to focus more clear]y on the 51gna1 sequence MAN BOY MAN

¢ P

D1scuss1on of GSR resu]ts

Hypothes1s 1 predlcted that the non1nstructed wou]d dlsplay

‘ha faster rate of decrement of GSR to -the’ 51gna1 sequence when compared

_to the norma] group Th1s did rece1ve some support in. the magn1tude

o

'.;_énalyses The non1nstructed group d;d show decrease in GSR magn1tude S
-qfrom the’ f1rst to the second b]ock to a greater extent than the norma]s..rg
'f‘However, they then ma1nta1ned th1s 1eve1 of response, w1th some 1ncrease}.
vqfrom the second to the 51xth b]ock | | ‘:._.' ‘_ R

| Hypothes1s 2 1 pred1cted that the nontnstructed group would dlsplay

..‘ faster decrement 1n GSR to the s1gna] sequence aslcompared to the ;,"w -

\5J1nstructed group Th1s obta1ned v1rtua11y no support 1n the study

. 'There was some 1nd1cat1on that d)fferent1a1 rates of magnitude of GSR .72"
e e ‘ =
L decrease was in effectﬂ(see F1gure 3) However, th1s d1d not reach

"s1gn1f1cance 1n the ana]yses
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‘ A number of stud1es rev1ewed ear11er had indlcated that frequency of ’
A}ESR responding to st1mul1 by the menta]]y retarded is less than that of
‘ norma]s (Lobb 1970, Karrer & Clausen, 1966) Th1s study does not
.'.esupport ‘these f1nd1ngs Other studies have also fa1led to obtaih GSR
l.frequency d1fferences (Clausen & Karrer, 1968 T1zard 1968) |
The main d1fferences found with respect to" the ‘GSR" to stlmull for
the groups was 1n the reSponses to the 1mperat1ve s1gnal MAN ’hem
'fnormal and 1nstructed groups responded w1th a greater mdgnitude of GSR
to thlS 51gna1 as compared to the non1nstructed group Hypothes1s 2 2 |
.ﬂupredlcted that the normal qroup would dvsplay a greater magnltude of .
f»GSR to the s1gna1 sequence as compared to the nonwnstructed group
\1Thxs pred1ct10n recelved some support 1n the study A]so 1n Hypothes1s 2 3
~1t was . predlcted that the 1nstrueted group would dlsplay a. greater magn1-r'ud f

, 'tude of GSR to the s1gna1 sequence than the non1nstructed Th1s was the

case for the imperative 51gna1 MAN _"rﬂ

A]l three groups d1sp1ayed a fendency to give a greater magn1“w‘g, -
o GSR as the s1gn1f1cance of s1gnals 1ncreased The resu]ts heve reinforce -=r_:
1“the f1nd1ngs of Bernste1n et al (1975) : SR : 5
The effect of 1nstruct1ons on the GSRs of the f tally retarded b
resu]ted 1n a decrease 1n response to some ]ess 519n1f1Cant s1gnals :
The responses to the S1gna]s BOY and MAN 1n the non519na1 sequence CAT
BOY MAN d1d not e11c1t GSRs as readw]y 1n the 1nstructed group as 1t did
/ for the nomnstructed group. ‘ Also the noni nstructed diSplayed@ greater
response to the f1rst MAN in-the nonsigna] sequence MAN,KEY MAN as

compared to the 1nstructed Hypothesis Z 4 which stated that the

1nstructed group would d1Splay le_' reSponse of GSR to nonsignais than

the noninstructed group therefore received some support fn the study
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e Haart;Rate“Results . ,
| The followlng analyses of heart rate data were carried out to. '
~ examine Hypothe51s 3 whlch predlcted that the noninstructed would d15play ‘
faster heart rate hab1tuat1on to the s1gnals than the normals, also ‘\$¥‘§ .

' Hypothes1s 3 2 which predlcted that the normal group would display o

‘.<7greater deceleratton of heart rate to the s1gnals as compared to the o

nonlnstructed »f,v.- :: _ “f; "T. " se ‘ :1K

’, The stat1st1cal procedure followed 1n the heart rate analyses was

1dent1cal to: tha* used in. the GSR analysws The second by second beats ; .

‘Q_r m1nute (BP_),change % deceleratlon and % acceleratlon were subJectedff]."

: ‘.
to an analys1s of var1ance The results of the s1gnal sequence MAN BOY
‘ MAN analyses for the normal Vs, non1nstructed compar1sons w1ll be g1ven fil"“”

: _~f1rst followed by the results of the instructed VS hOninstructéd

\,

‘\compar1sons The f1nal sect1on of heart rate results WT]] deal w1th

’h responses to ndn;}pnal sequences and speCTfic compar1sons betweed the
/

1mperat1ve s1gnal MAN and some less 51gn1ficant st1muli as was carrled
z Aout in the GSR analyses o
B oS DT ’ ”Lv-v-f~':¥_'ﬁfﬂ%?"‘" ER TR,
' Normal vs non1nstructed comparlsons L ,:;_45; qafﬁi}ﬂ;jj-”w~f B

Second by second BPM change The second by second beats per minute

. _'g

»-.d1fference scores were subJected to a 2 (groups) x 6: (bloéks) x

S g

'iﬁt,?,l  1h ‘ (st1mul1) x 10 (seconds) ANOVA with the last three factors repeated
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Table 10 presents the resu]ts of - the ana1y51s F1gure 13 presents the

~mean beats_per m1nute change co]lapsed over the six bTocks for the three o

st1mu11 and the three ‘groups. .

There was no 1nd1cat1on of hab1tuat1on of the heart rate’ response
to the s1gnal sequence MAN BOY MAN. The blocks ma1n effect (F 2. 55,
df = 5/140, P < 05) is very d1ff1cult to- 1nterpret The means for o |
blocks ' one to six were =0. 36 0.37, -0.47, 1.21, 0, 44, and 0.88, - ‘o~

respect1ve]y (collapsed over groups and st1mu11) There 1s 1nd1cat1on

of 1n1t1a1 overa]] dece]erat1on of heart rate from the f1rst to the -

th1rd b]ock foTTowed by a falrly strong overall acce]eration on’ the aghk

: fourth and then some decrease of accelerat1on of heart rate to the ]33f

s1xth b]ock ;T.il e

| There was 1nd1cation of d1fferent1a1 group heart rate change over :
the; s1xth b]ock as we]] (F 2 81 df = 5/140, P 05) Fjgure 14 -
d1sp1ays the mean heart rate change (co]Tapsed over stimu]i and seconds)
for the s1gna1 sequence and the three groups The major difference in

responses of the two groups was ev1dent for block three The mentally

whereas the norma]s respodSe was generally that of heart rate accekerat1on;

The mentaTTy retarded appeared much more 1nconsTstent 1n terms of hpart%'.;

rate responéi# as compared to the normals It 1s Jnteresting to noté

that on the third b]ock the greatest number of both errors of‘omissioﬁ
and fa15e detections were made by the noninstructed group The secbnﬂs
ma1n effect (F = 3 14 df = 9/252 P s 01) ver1f1es that changes from

pre§t1mu1us ]evels were re 1ab1e

E retarded responded w1th an overaT] Targe deceleratlon of heart rate, i ~'“

e f

f



" Table 10

" ANOVA for Normal vs.

MAN BOY  MAN 51gna] sequence sec x sec BPM change

Nen1nstructed

103.

o~

)

SourCe_

(VA,

-', df

M

- Between
 Groups
Error

. Within
 Blocks
B]ocks X groups
- Error SRV
Stfmd]i
 ASt1mu11 X. groups
Error

SecondF
vSeconds X" groups
Error ,

eB]ocks X st1mu11 i
.B]ocks X st1mu11 X groups ,
Error ’ - '

”B1ocks x seconds R _x'

-.(v

Error

'1St1mu11 X seconas

Error '

'ﬂBIocks X st1mu11 x secondsi R
~f810cks X st1mu11 X seconds X groups
Error '
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0.88
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c F1g 13. Mean heart rate sec X sec BPM change (collapsed over”'
' blocks) to 51gna1 sequence for a]l groups

%

Nonna];:. [

Mentally retarded 1nstructedf’e; ﬂ*i.i,}yfgo

.~Menta11y retarded noninstructedfﬁ_f' W
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F1g 14. Mean heart rate BﬁM Change (co]]apsed over st1mu]1
and- seconds) over b]ocks to s1gna1 sequence for all groups

Norma];'”

- | . ,_. Menta]ly retardéd 1nstructed{'_ ;;;g:j js; s G
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The responses over seconds to the three signals were QUlte
.A1nterestlng (see Figure l3), the normal group d1splay1ng a fairly

; large acceleratwn of ‘heart’ rate for the 1mperat1veilgnal MAN and BOY‘:
in the sequence as compared to the non1nstructed group. The st1mul1 X
seconds X groups 1nteract1on approached s1gn1f1cance (F = 1,43, d} =
l8/504 P «_Sld). The responses of the normal group to the 1mperat1ve
~ signal MAN appeared to 1nd1catevattent10n to fﬁ1s s1gnal followed by
the motor reSponse of press1ng the key (heart accelerag‘bn\ © The |
mentally retarded on the other hand, attended pr1mar1]y to. the signal
(heart rate deceleratlon) the accelerat1on component be1ng less _

pronounced for th1s group Th1s also followed from the v1gllancek

: _:«performance data wh1ch 1nd1cated a greater number of om1551ons for the

h s1gnal\sequence hy‘the non1nstructed grOUp |
The responses of accelerat1on to BOY however could not be_

1nterpreted as a result of a motor response for'the normal group, as
- thg& d1d not press the key for\thls 51gnal hather, 1t 1s llkely due

” to. the 1mportance that th1s s1gnal played in- the sequence and may reflecl
;covert rehearsal of the s1gnal or some related cogn1t1ve act1v1ty wh1ch
‘ma1ntarns the sxgnal in memory Act1ve cogn1t1ve act1V1ty has been
demonstrated to produce card1ac acceleratlon(Lacey, l967_ Tursky,‘_.
‘};‘Swartz & Cr1der 197l* Pr1bram et al 1975) ’,Qz' "':f; ;:f:\ y
1 ' The non1nstructed group, on ghe other hand Seewéb to,respoﬁd 1n
:Lterms of JuSt an'"attent1onal" component or not at afl to the signal 4
They did. not display the fa1r1y large acceleration of heart rate -

L T

'that was observed for, the normal group v?’”.l o {jl‘

e Y )
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Per cent decelerat1on The ¢ deCeTeratlon of heart rate data

were subJected to a 2 (grOUps) X 6 (b]ocks) X, 3 (stimuli) ANOVA with
the last two. factors repeated There were no sign1f1cant d1fference§
between groups with respect ‘to dt1mu11, a]though there was more .
‘decelerat1on of heart rate to the 1mperat1ve s1gna1 MAN The means.‘

.coTTapsed over groups and st1mu11 were 2. 85 2 42 and 3 47 for the .

MAN BOY MAN s1gnaTs, reSpect1veTy However, th1s_d1d not reach .‘\EB]‘ |

significance in thecANOVA F =132, of £'2/56,.P‘s .25).

Per cent acce]eratlon The % acce]erat1on analysis foT]owed the

1dent1ca1 format to that for the % decelerat1on dependent varlab]e .f he

only s1gn1f1cant resuTt observed was the ma1n effect for groups (F * 4, 56

1/28 P < 05) The norma] group displayed a greater overall degree b

of acce]eration than for - the non1nstructed The means co]Tapsed over
bTocks and st1mu]1 for the norma] and non1nstructed groups were 5. 07 and

' 3 35, respect1ve1y The deference appeared to be affected by the Targe

amount of acceleratTOn for the f1rst two 51gnaTs 1n the sequence for the '

norma] as ev1denced 1nF1gure 13. The means for % acceleratlon for the .
three s1gnals 1n the sequence co]Tapsed over blocks are g1ven 1n Table T]

‘ for the two groups.

TabTe 1

.

Mean % Acceleratlon of Heart Rate for MAN BOY MAN;;

_ S $t1mu11 .
Mormal o545 s a9

‘Nmﬂﬁtmcwdird.;xgej‘ﬁf?15r_y:’[zsfjdfil

L
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The blocks main effect . (F 2.85, df = 5/40 P 05) 1nd1cated :
1ncreased overall % acceleratlon of heart rate to thefourth block then .
decreasing over. the .fifth and slxth blocks. The means for blocks one .
to. 51x were 2.5, 4.7, 4, 04 6 19, 4. 68 and 3.13. Th1s may be 1nd1cative
of 1nCrea51ng cogn1t1ve effort requ1red to ma1nta1n the sbgnals in . o

memory from the flPSt to the fourth block There was no- 51gn1f1cant

' 1nd1cat1on of a decrement 1n % accelerat1on of heart rate occurr1ng over

the task. . S ‘.. U . -

Heart rate: Analysis of ihStrdcted VS non1nstructed treatments

'%- The‘follow1ng analyses of heart rate data for these two groups were

. carried out to exam1ne Hypothe51s 3.7 whlch pred1cted that the instructed

group would dlsplay a slower rate of heart rate habltuatﬁon to the 51gnals

as compared to the non1nstructed _ also Hypothesis 3 3 Wthh predlcted that
/
the instructed mentally retarded would d1splay greater decelerat1on of

| heart rate to the s1gnals than the non1nstructed was tested here

Second by second BPM change The second by secondlbeats per mlnute e

»change data. analy515 for the 1nstructed vs. nonlnstruc ed followed the

,1dent1cal format to that for the prev1ous normal vs nonlnstructed

’ compar1sons The results of the analysis for th1s measure are given ‘

'1n Table lZ

As was. observed 1n the prev1ous analys1s a block main effect was

| gobtavned (F 8, 48 df = 5/140 P OOl) The means (collapsed over.
"groups, st1mul1 and seconds) for blocks one to 51x were ,—0 59 0 84

'"'7!f-1 28, 0.59; 0. 84 and -1 20 The effect here appears to be. due to the

‘:~thlS occurred 1s not clear as there 1s no 1nd1cation of a general

‘-... .

i

lv;Vﬁlarge overall decelerat1on noted for the third and srxth b]ocks Awhyf7-ifs'7



Table 12 - I

ANOVA for Instructed vs. Non1nstructed c
MAN BOY MAN 51gnal sequence sec x sec BPM change

Source'

Sooer oM F P

Between o
Groups D
Error

- Within
Blocks . _ _
Blocks x groups
Error |
Stimuli
~ Stimuii X grdupé
..Error -
Seconds - -
‘Seconds X groups
“Error-. . -

" Blocks x stimuli

Blocks k st1mu11 x groups]':i

Error

‘B1ocks X seCOnds

. B]OCkS X Seconds X gY‘OUpSﬂ"‘ -. "

Error

’St1m 11 X seconds

'1:,'St1mul1 X seconds * groups

Error

| :f,:B1ocks X stimuli x seconds

Erre; ,e"- -

129l 007 NS
28 194.78 B

5 911.16 - 4.48. ;s;oix'
. 5.202.44 1.00 NS
140 .203.38 .

% I

2 494.52 - 2.94 NS

2 263.53 1.56.

9 13550 607 <001
9 50.64% 2.27 <05 -

20 3395 | 1N
i

?"ésd 188 50 ’

e em 0w g

tffizﬁo o2,
a8 ]757 21 449

A .

504 12, 7

i Cowoee e M
‘nBlocka X stimu11 x setonds X groups nlf‘f9Q?{ﬂ15 zeqfe1;35gil{Nsafcjgcn;ef

.18 9.89 078 NS



, | m2 .
’\decrement or 1ncrement in ‘heart rate changes .r
There were d1fferent1al patterns of heart rate responses to the
-three s1gnals (F 1. 49 df = 18/504 P< OOl) This appeared to be
'_ﬂdue to the falrly large accelerat1on of heart rate to the f1rst two R
',51gnals in the signal- sequence, whereas the 1mperat1ve sxgnal MAN
- produced generally decelerat1on ‘The 1nstructed grgup_d1splayed- ‘
| responses to BOY and the f1rst MAN in the sequence wh1ch was very . fi':
-s1m1lar to the responses obta1ned for the normal group.. This may- be |
'a result of the overt and/or covert rehearsal of the s1gnal sequence

° ,
{}by the 1nstructed,vwh1ch resulted in a s1m1lar heart rate response to

" the. normals Covert verbal1zat10n has been 1nd1cated to produce card1aci"”'

"accelerat1on (Campos & Johnson 1968) B ifilf}fi_Tf ftﬁﬁ,:ile::i i:ﬂ},

Per cent decelerat1on. Table 13 presents the results of th1s

. analys1s As before a- bloc5 ma1n effect was observed (F 4 04 df -thf‘f
"5/140 P= 001) ' The means for blocks one to s1x (collapsed over :

" groups and st1mul1) were: "4.36, 2: 4o 457, 2,09, 1.85, and 4.31,
hrespect1vely~ “The. reason for such a pattern of results 1s not clear; T‘f"“'
rb:-however, it may be related to fluctuat10ns in "attent1on" occurrlng '
flover tﬂe blocks as. 1n‘2ne 1nstance con51derable deceleration of heart

| ‘rate was ev1dent and 1n another 1t was not The ease of the vigilance f:“.
'\ﬁ“task may have resulted in the sh1fting of attent1on from time to time

“The stxmuli ma1n effect (F 3 68 df 2/56, P s .05) was quite 1nter- j

”*est1hg as greater deceleration occurred for the two MAN signalsin'the signal

: T',:'sequence as . compared to the s1gnal BOY The means (collapsed over blocks

‘;;;;;and groups) for the MAN BOY MAN sxgnal sequence were 3 22 2 55, and

w1



Téble~13»

ANOVA for Instructed VS

MAN BdY MAN s1gna1 sequence; HR % dece]erat1on L

Noninstructed: .

113

Sourcé' o dF

i

 Between |
o Groups. . R |

‘ ‘Within'
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4 02, respectlve]y The two mentally retarded groups d1splayed a greater

o ”attent1onal” component (as 1ndexed by heart rate decelerat1on) to the \r

two MAN 51gnals rather than. the relattvely 1mport22} s1gna1 BOY. The .
-1mperat1ve s1gna1 MAN- did- g1ve rise to greater dece]eration of heart |
rate than the other twors1gnals, however. The*tendency of. the mentally

' retarded to respond 1ess autonom1ca}1y to a warn1ng signa] than to an
1mperat1ve s1gna1 has been noted prev1ous]y (Das & Bower, 1971) Th1s B
.tcould result in a greater number of false detectwons as they wou]d miss

.‘the cr1t1cal s1gna1 BOY 1n the ser1es Both groups a1so d1sp1ayed more

' false detections in the vng11ance task as compared to the norma]s

| g Per cent. acce]erat1on The results of th1s ana]ys1s yielded one ﬁl'd‘
V.?jmaJor f1nd1ng 'Theblock main effect (F 3 16 df 5/140 P 01) v
73961n Suggests a great dea] of var1at1on 1n respondrng over the s1x fhi“
’ b]ocks The means (co]]apsed over groups and sttmu11) were 2 45

h “4 98 2 50 4 43 5 04 and 2 72 The heart rate acte]erat1on changes 1;75’f

 over b]ocks aga1n d1d not d15p1ay a cons1stent pattern of decrement

7_'There 15 no 1nd1cat1on here that hab1tuation of th1s component of heart

\

5;rate oc6urred

‘.;-

-;respect to heart rate acce]erat10n to the signal sequence

I

The heart rate responses of the three groups to the signa] :tt§5?5112g 5

:_f.sequence were qu1te variab]e over the task with no: rea] Pattern o

.1ieof responses over t1me evident Thts genera1 1ack of consistent

h;'iresponding may have been due to the re1at1ve ease with which the }ini*’p

:d;magor1ty of the Ss performed 1n the vigi1ance task Thus,."attention""'f T



1ns

to the signaT sequence as‘measured by heart}rate tended‘to fTuctuate
f}throughout the task, as heart rate has been noted to be hlghTy sens1t1ve
to task demands (Dah] & Spénce, 1974) Iflthe task had been more |
_‘d1ff1cu1t one m1ght anticipate more cons1stent ftnd1ngs of decrement
of heart rate responses as. the changes in heart rate wou]d l1ke1y be ;"v;’
'smore pronounced in the task o '_ | | =
There were no 1nd1cat1ons here of heart rate response hab1tuat1on

. for e1ther of the three groups The heart rate response of dece]erat1on

g and acce]erat1on has been found prev1ously to be somewhat 1ncons1stent
w1th reSpeqt to hab1tuat10n (HoTToway & Parsons, 197] Jackson 1974).

| Few- d1fferences«were apparent among the three groups _ The B “tff‘“
_1nstructed group d1d tend to foTTow more cToseTy the norma] group w1th

»respect to acce]erat1on of heart rate to the 51gna1 BOY (see F1gure 13)

Heart rate. responses 1n terms of % dece]erat1on however d1d

d1fferent1ate responses to the s1gna1 st1muTi 1n the sequence The:1;7ﬁ”?f»3'
f1rst S1gna1 MAN and the 1mperat1ve s1gnal MAN both gave r1se to

‘;'greater deceTeratlon of heart rate for }he two mentaTTy retarded groups

f}than d1d the s1gna1 BOY The menta]]y retarded groups, therefore,-l_ai,f;-ﬁ'f

r-sfappeared to’ pay more attent1on to. the MAN s1gnaT than the crit1cal

' ;fs1gna1 BOY 1n the sequence whereas the normaTs responded more e

1Vx_es1m11arly to aTT three 51gnals 1n the sequence

Re;ponses to. nons1gnals As in ‘the: case of GSR the resuTts oF’T;fﬁgA_a_b

zf3°the heart Egte ana1y51s for the nons1gna1 sequences are given 1n

"";Appendix E The results of all SIgnaT vs non51gna1 compar1sons areflfhfiaff"

1f:g1ven 1n Append1x F F1nd1ngs of spec1f1c analys1s are 1ncorporated;~:}j%fNﬂ :

Ea 1nto the resu]ts sect1on of each part1cu1ar measure and comparison 'ﬁf'



o | e
The 1nterest here is in the heart rate responses of the three

groups to dlfferent s1gnals pTaced 1n d1fferent pos1t1ons in a sequence
As for the GSR the nonsignaT sequences CAT BOY MAN and MAN KEY MAN were
of naJor 1nterest as both sequences had the s1gna] MAN 1n a p051t1on at
the end of the sequence The s1gna1 sequence MAN NQY’CHAIR was aTso j.q
| _vof 1nterest as 1¥t was. ant1c1pated that the st1mu1us CHAIN repTac;,nthe

'1mperat1ve s1gnaT MAN woqu produce a ]arge acceTerat1on of heart rate

’;'as a resuTt of v1oTat1on of expectancy The normaT and 1nstructed
- groups were expected to d1spTay th}s to a greater extent than the

non1nstructed group

As was the case for the GSR data analyses were carr1ed out f1rst

. for each nons1gnal sequence to eTuC1date responses tQ/d1fferent signaTs

and nons1gnaTs W1th1n the sequence SpeCTfTC compar1sons were then

,carrled out across the two non51gna1 sequences CAT BOY MAN and MAN KEY

The responses to the Tast MAN 1n the non51gnaT sequence CAT BOY <;AF"3”

o MAN were compared to responses to the 1mpe'”a“"e S‘Q"a‘ . “‘ AA" BOY

'MAN;' The same compar1sons were then carried out for reSponses to the

"Z*Tast MAN in MAN KEY MAN and to the 1mperat1ve s1gna1 MAN 1n MAN BOY MAN

. ..9

‘ff ResponSes to nons1gna1 sequences The heart rate second by»*

”fr_second response data for the nons1gnaT sequences CAT BOY MAN MAN KEY

i 16 and P

4T;LMAN and MAN BOY CHAIR were subJected to 7 (groups) x 6 (bTocks) X0
*f'3'(st1mu11) X 10 (seconds) ANOVAs w1th the Tast three factors repeated

'-sf‘The mean second by»second beats per m1dute change (coTTapsed over bTocks)pf}'f;

5 d“for the three nons1gnaT sequences and groups are given 1n Figures TS
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. Mentally retarded instructed am o —= i —

" Mentally retarded noninstructed = -
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Fjg.'17. Mean heart rate sec x. sec BPﬁ changé»(ch]apsed 0ver“': .

b]ockSﬁ;to nonsignal sequence MAN BOY CHAIR for all groups
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The major finding of'significance for theﬁCAT BOY'MAN signal
s sequence was a d1fference 1n the second by- second heart rate responses

| of the 1nstructed and nonlnstructed groups with respect to st1mul1,

The st1mu11 X seconds X groups 1nteract10n yie]ded an F = T 78 (df
‘:18/504 P < 05) Upon exam1nat1on of F\gure 15, it appeared that this
was ma1n1y due to ‘the heart rate responses to BOY 1n the sequence The
'1nstructed group dlsplayed a heart rate response s1m1]ar to that of the
norma]s as there was a deceleratlon component fo]lowed by ‘a fa1r1y
’}exten51ve heart rate acceTerat1on response The non1nstructed on the
lother hand, d1 pTayed onTy a deceTeratlon of heart rate response Thus,
the normals and 1nstructed group seemed to focus more on this signal in

1 terms of some cogn1t1ve or somato motor act1v1ty The incongruence of
having the s1gna1 BOY occur 1mmed1ately.follow1ng the nonsxgnaT CAT may
aTso be a factor as’ th1s was the onTy 1nstance in which thts occurred |

| 'The norma] nd 1nstructed groups may have noted the ineongruence, thus ’

'resu1t1ng in heart rate-acce]eratlon The noninstructed group may not

have\heen as: aware of the 1mportance of th1s s1gna1 and thus Just have
'"T1stened" or “taken 1n" the st1mul1 ',},?:‘, :gﬁ'f_ff?ffb:s
.-'- It seems more T1ke1y, however, that the acceTerat1on 1s due to
:7covert cogn1t1ve act1v1ty, as th1s same response to BOY by the normals 'ia
~sand 1nstructed group was ev1dent for the s1gna1 BOY in the signal
sequence MAN BOY MAN _‘: 4.' ‘ “T ,_b _ : | T . _
The analyses for the MAN KEY MAN s1gna1 sequence aTso y1e1ded some -
:'noteworthy f1nd1ngs (see ngure 16) The 1nstrutted and normpl groups

lgresponded d1fferent1y to the Tast s1gna1 MAN as compared to the non--' '



_ ,‘1'24*‘
1nstructed group The’groups X stimuli x'seconds interactiOn in"thef_.
second -by- second BPM anaTyses for both norma) vs non1nstructed and

. ) 1nstructed vs. nonlnstructed was,slgn1f1cant (F 2 95, df = 18/504,"

‘;Pis OT'fortnormaTs vst'noninStrUCted; Ff=;2.]2, df 5,18/504, P $_r01_

for 1nstructed vs non1nstructed) | o | . .,: \_‘frj;ﬁ tﬂ'- 4';

Aga1n, as was the case for the swgna] BOY the heart rate response

-to a STgnaT d1sp1ayed by the nontnstructed 1s aTmost the reverse of

S that d1sp1ayed by the norma] and 1nstructed groups The mentaTTy

retarded and normal groups both responded to the Tast 51gnaT MAN 1n

the MAN KEY MAN nons1gna1 sequence w1th a fa1r1y Targe acceTeratory

component of heart rate. The nonwnstructed group, however, d1sp1ayed

- a fa1r1y stron«ﬁ@eceleratton of heart rate, then SOMe Tate acceTeration Te
or JUSt return to prest1mu1us Tevel The non1nstructed aTso pressed )

) . more- often for th1s s1gnaT than the 1nstructed or normaT groups
| The heart rate responses to the nons1gnaT sequence MAN BOY CHAIR

d1d g1ve some 1nd1cat1on of a "v1oTat1on of expectancy" effect for the

- norma] group (see Flgure 17) : They 1nd1cated a Tater acceTeratory

| component of heart rate occurr1ng from the f1fth to the tenth second | ?f

, {2:::t1mulus w1th no 1nd1cat1on of a graduaT return to prestimuTus. }

1

at the, end of the tenth second The two mentaTTy retarded groups _p

'iTT dTSPTayed an 1n1t1a1 déceTerat1on of heart rate, fO]TOWEd by acce]eratIO"

o and return to prest1muJus TeveT The effect of v1oTation of expectancy
' appeared greatest for the norma] group However the stimulus x
ATg seconds X groups and the st1mu11 % groups 1nteractions were hot

e S1gn1f1cant The observed\d1fference between the normaT groups,,m



B to this signai when piaced in different p051tions in a sequence. T

hii]ast MAN 31gna1 in the nonsagnai sequence MAN KEY MAN was compared to

) 1".'2'5‘

. therefore: may be due to a greater;variance~of,responseewithihithe 1
}normai group | o ;_ l.}
There was, however differential heart rate response to the stimuii o ;'
as ev1denced in: the second -by- second BPM change analyses The stimull X f
seconds 1nteractions (F = 4, 17 df = 18/504 P < 001 for norma]s vs. |
'dnoninstructed F = 2 09, df = T8/504 P < 01 for 1nstructed vs nen- -
1nstructed) was Significant It 1s not 1mmediate]y ciear as to what is'}ﬁ'
; happening ‘here (see Figure 17) However, the heart rate responses 'to |
the 51gna1 BOY and the non51gna1 CHAIR de 1nd1cate greater degrees of
acceieration of heart rate over the seconds as COmpared to the 51gnaT “;Ef
:'MANT* ThTS was - aTso found in other anaiyses 1nvoiv1ng the 51gna1 BOY
T The 9 deceleration anaiyses for MAN BOY CHAIR indicated differentiai

N ™
amounts of heart rate deceieration for the 1nstructed and noninstructed

groups (see Figure 18) ' The stimuil X groups 1nteraction for the two o
‘~ groups was Significant (F 3 96 df ; 2/56 P < 05) The indication
‘flhere was that the noninstructed group'responded to the first signai MAN
Tl in the sequence WTth grggtgg dece]eration of heart rate They aiso dis- :éf’f;

- pTayed Tess dece]eration for the 51gna1 BOY than the 1nstructed and greater L
: dece]eration for CHAIR The normais on the other hand displayed about ~1”}f
lﬁ5the same amount of heart rate deceTeration for ai] three stimuii '

m

. Responses to MA$ 5194§1 vs nonSignaT Specific comparisons for ;ih'ff”

- t]the 51gna1 MAN were carried out to determine the degree of Aattention“ R

,;;the iggerative Signai MAN 1n the signai Sequence MAN BOY MAN The Tast:' fiﬁ



S F1g 18. Mean % dece]erat10n of heart rate (col]apsed over
blocks) to non51gna1 sequence MAN BOY CHAIR for all groups g

R Menta]]y Fetarded 1nstructed';'

o

R Mental]y retarded non1nstructed:?”,ﬁ‘“'

~Q\ L
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o s1gna1 MAN in the nons1gna1 sequence CAT BOY MAN was a]so compared to “
'the 1mperat1ve s1gnal MAN It was ant1c1pated that the heart rate '.
:% dece]erat1on component would d1fferent1ate the groups (1 e., greaterﬂ_t
heart rate: dece]eration for the 1mperat1ve signa] MAN than for e1ther T}jhﬂ*
‘_ of the other two s1gnals for the norma] and 1nstructed groups with h
/11tt1e d1fference in heart rate dece]erat1on for the s1gnals for the
non1nstructed group) FE ‘*' i ; | ,' | p '_ |
‘.' A 2 (groups) x 6‘(blocks) X" Z (stimu11) ANOVA w1th the Iast two
factors repeated was carr1ed out ut111z1ng % decelerat1on of heart.rate :f'f,
‘T»aS the dependent var1ab1e . | e ‘f h;" AR ER e
_ . The on]y s1gn1f1cant results obta1ned were for the compar1sons of
R-, the lasj swgnal MAN in: MAN KEY MAN to the 1mperat1ve s1gna1 MAN |

:’¢1nstruc ed: and norma] groups both dlsplayed a greater amount of

*,—]._'deceleratwn of heart rate to the 1mperatwe signal MAN than to the fdsma"’?fl}i

| f'zMAN in the nonS1gnal sequence MAN KEY MAN The noninstructed group, 4. 7‘31!
lthowever d1sp1ayed more dece]erat1on for the s1gna1 MAN as. opposed to
}}the 1mperat1ve signa1 MAN (see F1gure 19) The noninstructed group |
. 'focused the1r "attention" as much or more on the signa1 MAN as they did

“fgfor the 1mperat1ve s1gnal MAN They appeared to be 1ess se]ect1ve 1n

- ’Q;ﬁthe1r attend1ng than were the normal and 1nstructed groups This was fdtiff;

"lr“found prev1ously as we11 1n the GSR results

‘:;,ifThis is contrary to the f1nd1ngs for the GSR measure.

°‘jf}:dthe b]ocks

Dlscuss1on of hear;grate data Across blocks there was'no evtdence 351

L

ﬁtf'of habituat1on of the deceleration component of the heart rat;iresponse.:giff

;asdthe frequency

Flf,of GSR d1d 1nd1cate qu1te consistently a decrement 1n responding over




‘_‘~‘, Fig 19 Mean % dece]eratwon of heart rate (co]1apsed over
: “blocks) to imperative signal MAN and last. MAN in nons1gna1
i sequence MAN KEY MAN for a]l groups LR : R

Normali'v, S S

Menta]]y retarded 1nstructed}iMﬁ?f:”M"i

Mentally retarded nonwnsfructed;»fﬁf‘f?;aflﬁf5i: -
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'-:group : There was no: support obtained‘for habituation differences as heart
"151gnals as compared to the noninstructed group The normal and instructed
'“7‘~*fgroups were more’ se]ective in their “attending" as compared to the “

i fﬂthe other hand disp]ayed as much or more heart rate deceleration to

es_ii,timperative signal MAN

‘”f7f51gna1 stimu11 than the normai or instructed groups The heart rate

“Z’fj7gf'responses of the normal and instructed groups were basica]l‘”

Hypothe51s 3 predicted that the noninstnucted group would dispiay a -

.faster rate of habituation of heart rate deceleration to the 51gnal

‘sequence as compared to the norma] group Hypothesis 3 ] predicted that

o,

_the 1nstructed group wouid disp]ay a s}ower rate of habituation of heart

« ;.;:rate deceleration to the 51gna1 sequence as compared to the noninstructed

“.

'Vrate habituation was not ev1dent

Some support was ev1dent 1n the heart rate anaiyses for Hypothesis

3. 2 Wh1Ch predicted that the norma] group wou}d display greater deceiera- :;t’
;tion of- heart rate to the most Significant 51gnals}as compared to the
."noninstructed and HypotheSis 3 3 which predicted}phat the instructed

‘;wouid dispiay greater deceleration of heart rate to the most significant

J4

- ,noninstructed Ihe norma?&pnd instructed groups did display more heart

e
rate deceieration to the 1mperat1ve signal MAN than they did for the last

Signai MAN in the non51gna1 sequence MAN KEY MAN The noninstructed. on ;{:

"*71}fthe 51gna1 MAN in the non51gna1 sequence\MAN KEY MAN as they did for theitffsn”'

There was evidence 1n the heart rate data of differential responses"ﬁ .

cceleratory*
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: in nature whereas the noninstructed displayed either fio response (as '

" was somewhat ev1dent for BOY 1n the nons1gna1 sequence CAT BOY MAN) -0 I

deceleration (as was Obﬁywu ‘”Ne, BOY in the nonsignal sequence CAT: BOY

MAN and the 1ast sfgnati x'ignal sequence MAN KEY MAN)

Effect of mstruc»T ;’structions to rehearse the: s1gna1

v;re cons1stent heart rate reSponse to

,farded groups The results here are not B B

L 0.
'as clear as they'w;

- that the heart rate‘ fspluggest a more "se]ective attend1ng

o fprocess“ as a result;
- GSR data d1scussed p:t

Heart rate changeq %J so been noted to anticipate change 1n overt

3

movement as when 1t gbej, iqr1or to: actua] speech 1n an 1nterv1ew

‘“-'_:snuatlon (Mur"'ay' ]963)'__ :p_durmg the few seconds prior to a taSk
PRCERNg, ‘ ”';aierted that the task (819"51) Wil]

’~:be com1ng (CoIes 1974) ,_fferences in’ responses to BOY may 1n

) fact be considered asia

fand nonlnstructed group . Jhe 1gna1 then has more of an "alertlng"

; GSR data, however, there was an 1nd1cat1on f, o

.Ntruct1ons This was also evident in the ;fﬂan‘°

1‘n, “alerting" between the *'"St""c'“-‘d | r.f' ‘;J_‘

..»,effect on the 1nstructed group as compared to the n0n1n5tructed t.gu‘f’ﬁ'""'

' “L].was suggested earl1er that the acceleration of heart rate might 1nd1cate

»_;covert rehearsal wh1ch has been suggested 1n some stud1es (Tursky, .-,fifff?l:V

"‘114.5wartz & Cr1der, 1970) The quest1on of whether 1t isa- funct’°" of -

":,ngcogn1t1ve processing (“rehearsal") or "alerting“ cannot be concTusively

i 'ffanswered w1th the data here Perhaps they are 1nterrelated as "a}erting

L ’fgcou]d 1mp1y acttve cognitive activ1ty The GSR data did not clearly

,"o“ffreveal an "a}ert1ng" aspect.for the.s1gna1 BOY so it wou]d seem more

”5‘{;_process1ng ("rehearsa1")

,lhdapproprlate here to attr1bute the heart rate response to C°9n1tiye .?,;




" CHAPTER VII
~ 'CONCLUSIONS -
'ionrmai{and RetardatevDifferences' -
"The resu]ts of the prigent study point to an impairment in the __jiffﬂ
-vselective component of "attention" in the educabie mentaily retarded. .

L

= as indicated in the orienting responses of the noninstructed to some bf
the nonsigna]s in -the task The vigilance performance of the non- /-
3'instructed was inferior to both the normaTSzand the instructed Th‘}p”:?ni o
h:autonomic measures suggested that the performance differences were a-
‘function of Tack of selection w1th respect to "attending“ to the most
;TSignificant stimuli The noninstructed evidenced greater autonomic |
/, .respon51v1ty to some of the less significant stimu]i in the task than
'the 1nstructed There was ev1dence of this in both the HR and GSR
analyses Pt | iTTﬁ""n' e

Coda

There was. no 1ndication 1n this of genera arousai Teve] differences L

”:febetweené?ormais and retardates There was however, indication bf the o
4 vementaiiy retarded responding to some of the less Significagt stimuli to ;?;5;

*'lra greater extent than the norma]s as evidenced particu]ar]y fpr the GSR

i. N

L to the first Signal MAN in MAN KEY MAN The mentaily retarded here
nsignais than ffﬂf’bx

9 SN '.‘-appeared to be more at the beck and Call of some of the
. L ':v ;s \ o
‘the normaT or 1nstructed (Denny, 1966) The data. howeve‘; was not .Qu.v:j¢=

1'con51stent in thTS respect
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Effect of Instructions
The expiicit 1nstructions to rehearse the 51gnal sequence and

associate thisbwitﬁ’the press response clearly improved the vigilance 8

’ performance of the mentdiiy retarded The instructions appeared to

.focus the attention of the retarded on the Signai sequence and more
vl':p-‘ speCificaTTy on the 1mperative Signal MAN in this sequence A]so the
o arousaT properties of some of the other Tess significant signals were

'decreased for the instructed This was most ciear in the GSR anaTysis _

- but was supported to some extent in the HR data as weih

In the present task it is cTear that short term memory is involved

. ;xu:h respect to the signak and nonsignaT sequéhces For instance, one

t remember that CAT was said at the beginning'of the nonsignai

The HR data did indicate some covert and/or overt cognitive activity, R

\

'1nstructed groups This was not dispiayed cieariy by the noninstructed

It seems that retardates may thUS be Tess "inteiiigent";/not because they e

L o p
‘»;4._cannot rehearse, group or organize information, but rather‘%hey cannot

'11'f'Butterfie1d, 1971) it appear§ that training in strategies SUCh as -~

'Ln:rehearsai can. inCrease the Te&ei of retardates performance to some -

On’ the baSTS of the resu{ts of this studw and others (Beidbnt & o

)

;

_ sequence CAT BOY MAN.- The instructions may have assisted this in terms ;';;U

g _of rehearsaT and maintenance of a set with respect to the signai sequence;fnu

”;PartTCU1ar1y 1n response to the criticaﬁ signal BOY in the nonnal and ,fff;'?

i;»ifspontaneousiy do this “in’ terms of the most effective method or strategy.;f}?h

| '7,;exfent The question of generaiization stiii needs to’ be expiore;}fulisisfe,,

'T}The effect of training retardates in strategjes of coping with a task andfhiq

L L R e e _.'f_’ww:_“,;.p;,_iw" Dl
S T T e e e e e
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generalifing the strategy to other tasks rethring similar strategies.is

a trottfullarea er further research.

GSR and HJabituati%n ?

There was no consistentlylclear evidence for differences of
hab1tuation of the orienting response for the three groups obtained in
-th1s study Th1s fo]]ows others who have failed to obtain differences
4 ~in rate ,of habltuation betweedi retardates a.nd normals (cf. Heal &
Can "'Johnson, 1970) SR - ; IR - . |
‘. There Was, however; dispartty in‘habttuation of the-GSR and. HR
COmponents GSR d1sp1ayed cons1stent habituation to the stimu]i for _

Al

- all three groups, whereas dece]eration of HR d1d not. Habituat1on
which is observed 1n one autonom1c response system does not a]ways -
' appear in another The 1nconsistenc1es relative to different autonomic

measures of habituation have been noted by others (cf Gnaham, 1973)} :

It would seem that one must specify the system wh1ch is sensitive to;

; hab1tuatton in a particu]ar experimenta] paradigm. T “_, :
In th1s exper1ment the st1mu11 were a11 1n one modality and altye_" |

were meanlngful verba] stimu11 Heart rate may be most sensitive tof‘;

the cogn1t1ve aspect when mean1ngfu1 verba] stimuli are ut1112ed and?'
°Z-.‘therefore should not habituate as easily as GSR which may not be/as B
;sens1t1ve HR 1s more sensitive to motor response ﬁAs this study“t _
}1nvo]ved motor responses 1n terms of key press1ng and possﬂb]e covert ‘nt}
and/or overt verba11zat10ns 1t is- conceivab]e that this would give r1se {

_to no habituat1on However other studies in which no overt motor :

;- hv responses were required have obtatned similar results More(complete}” -
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1nvest1gat1ons 1nto the nature of GSR and HR hab1tuation particularly
1nv01V1ng verba] and nonverbal stimuli, might further our understanding
}of the poss1b1e re]at1onsh1ps between autonomic respons1vity and centraf_

process1ng
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- %_,‘péc‘éi'e‘r'aft-ioa--caieuiaﬁ,aa;t'f--x T
%he two-second prestjmulus values obtained e g » 80 and 82 BPM
-} were scored The two lowest BPM 1n time period A above (5 seconds o
postst1mu1us °bta‘"9d e QL, 71 and 73) Mean BPM prestimu]us is

(80+féé)/2 81 BPM Mean of two 1owest BPM 1n 5 seconds poststimulus

L s (71+ 73)/2 72 BPM % dece]eration 100 x 81 -~72/81 s 11 11%

% Acce]eration Calcufation :7i{>¢§??5n1:'“'." '

‘.“jq. ‘81 BPM Mean of two highest BPM 1n 4~10vs fund POStStimu]us fromff;7n“i
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-.-_/1’ Lt
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Table B4

) ANU/X for Instructed vs. Noninstructed :
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~ Groups B - | -1 0.2 011 NS
Error IR 28 2.30 |

Within ‘ _ _ v
‘Blocks - B 1.65 . 0.93 NS
Blocks X groups S T 6.69 ';3;78'.}5.01'
Error S R T VI O 7 A
Stimali .2 2.6 017 Ns .
Stimliox groups -~ 2 0.26 0.1 PR
Error . . i . 5% -2.28

Seconds ~ = . . . - 9 0,53 . 4.64// 501 -

- Seconds x groups . ;'< _;:-1'_' b io 9f '50.04 ’?0333,f ’”S,z 1tﬂ':fﬁ

~ Erl"or‘ R | . .'.'2,52 0]] U
Blocks x stimli - 10 e 097 NS

-~ Blocks x stimu11 X groups 10 381208 NS

c'B1ocks X seconds o fl}[t: "n:Qiu;f‘45fl HO}ZG,-;Z'J7 ’$?91 )

. .Blocks X seconds X. groups L 45f‘,j0 37fv-3;95A,‘s.091j7»;A;5_

’ *d g_St1mu11 X" seconds 1;'~Je‘;_'_j-.::jb;::{>"18 };ﬁO 11.'f1442 "Q’N5iif;’f o
“ Stimuli X seconds X groups -j'f'f';u a'a'”‘817'f°-‘°f*:‘922f*jf“Sffifz B

Error *5:,*-,1-5 v s 008 T

"1{B}ocks X st1mu11 X. seconds ;; "'“* : 'fdsdxifid 11:‘;1:60*ﬂ?]NS_‘;v:-ii‘A o
,Blocks X stimuli X seconds X. groups :;'g,v90;*jr0 ]5’ iz 24; LE0
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. ANOVA for Norma] vs Noninstructed
MAN vs. Last MAN 1n MAN KEY MAN agnitud

. Source- ”ff. B ':'fAf“dfgfﬂ-IMst,Nf-A;FT':.vaéf VQ”

' A_Between o . CET
CGroups . L1,
CError . LT 28 T

R
W1th1n T SO S R

B10Ck5 X groups ST s oo 09 e
-i,;15t1mu11 e A 297 1%8 60:}'°$a901N', .
e :‘Stmuh X_groups. SRR :.0‘ 8. 7 27501

"iA.Blocks X st1mu11 J,N-‘f fﬁﬂf:"aMS_iA 0. 07‘ ‘Géf “5¢N$?1:f£25"<"

) 1810cks X stimu11 X gfbupé o 4‘51f?;0 08 1 ?ﬁf';:-NSQf'ffﬁf* R
CEerort T 40 005 Pl e

- 4
4

K A
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‘ ANOVA for Normal VS, Noninstructed P
MAN BOY CHAIR nonsignal sequence, HR sec X sec. and BPM change

R

: Source’\;"_ o ..'-of  Ms Foooop

CoGroups T T 18667 0.56 NS
‘ .Ekrer),i o _ﬁ{‘T'L—::_‘ff ’ ; hf'ﬁ‘28¥o330{88& ?i fb'f"' RU

Within T T
-~ Blocks '{' 'f ) .nw;;:i,__“:e S5 136.05 . 0.83 fst R
B]oc&s X groups f{;5€{f-;*e;;7-fnt”f;‘nfsfﬁ3§1{73 2. 40 . 05
EFPO? 'f:;.’.l.i}.n,.-"' ;L5 '”go_f]4Qﬁ;Y63;]4°ff., ".j.v;nf & e
St1mu11 -}'“.fi*-ff7!f*¥"ef'f:.v.fqef 22909 140 s I
St1mu11 X groups i,j.]:‘ffasnnf*.n;f'j’fj;‘235137‘8f<,f0 77  ;'n,_n;,_J
Ermr o ! 56178 68. s

Seconds x groups L  #;$;jfj_;;fﬁ;;efv 9 10 93“‘g0 43 _ QVHE-H,*3’3
Error - ‘[}iif;;ffisﬂ'f,f;x‘ef, 252 25,07 e

“Blocks xstimuli :ffot'ffvﬁf;'j.L ; 1()*281 02¥}11 e

B]ocks X st1mu]1 X groups' 5 *jfzg 10 ]43 71;;30\64 jﬂs.;fyiegfi_ff
L EY‘Y‘OY‘ ‘.: : D N | 280 222 98 N f".;‘;:..;f , >.:
B]ocks X seconds j ,i:if‘“ i ;J]f*" 17 SQQQ}};QTQ:Q;NS!ff;fj;*p;fv

Blocks X seconds X groups. . ff“ 25 83;;'Zfogigfs;olnfafé¥;’;ﬂzy
'°g Error ;V~¢~fﬁ}f.Q‘ff.%o 1241 Ay S

Stlmu11 x seconds ) L s 18R 6TL0]
St1mu11 x seconds x groupsf}V:,;,,Hv:?f};iffg7:ﬂ 2970,
. Error 4fv_ T .['f' L
. Blocks x st1muli x seconds”.nlf:5*¥ﬂ  ?“%q ) yqf;?.

‘ B]ocks x stimuli x seconds x groups
Error N !




" '“» ANOVA for | Instructed vs. Noninstructed o
MAN BOY CHAIR nons1gna1 sequence, HR sec x sec and BPM change

Table E2

0

"lSounge,f“.l o

i '_d%.' |

.MS' l |

‘Within .

. BEtWeén i4i»'

:Group$ 
’Etrdr

B]osks :
Blocks X grOUps -
“Error’ '

}Stqmull

~ stimuli xrgroups o

o Error

_‘fSeconds ; ~ L

'?Z;Q}Seconds X groups Efffff S

Error B

‘ "'ff{Blocks X st1mu11 SO
'5°_rfffBlocks X stimu11 X g?oups ”;j#

Error ﬁ:" ¥l

‘1‘fBlocks X seconds o

"}'Blocks X seconds X groups{7ffgfﬂ*ifle1;;ﬁ,

Error

L_E;;QSt1mu11 x seconas AL
'1’~'fStfmu11 x seconds x groups

Error

R

W“Jf'fBlocks % stimu11 X seconds"” D
"*'Blocks x stimuli x seconds x groups-;

Error

’;ﬁi?szT}i

76 0.68 - |
; -.1'4"6b
-1'-’;;@84?
;0f23 ”

s 33;
o 23_,

. ‘;?‘05.

200 s,
. 46.’.._'_&';1':-‘__'

53“5! 3";f)7’:;

.;—'%%r% :




B e "-3},; ' " Table 53 e
- - | | ANOVA for Instructed vs Noninstructed

MAN BOY CHAIR nonSigna] sequence, HR % deceleration q  v

ERTI

S ’f”Q;‘ Between :e ,ff“y'if;{jfff,e R
"",95a-1fg§ef‘ Groups :iff¥?e {_?*5}23.~J’.¥fe“'12iiu38?57??:f°i95vf
S E"‘or; AR TR B

With1n f_-if'7

-

- Blogks: ﬁ.-‘”'f‘*.;}5 f:gfﬁ  {1;;ifgfh'ﬁ?5{41xf},l.06”;fil
fTL Blocks xgroups. - T. 05 11,967 0.8
" Error ~;~f:.wpafﬂﬁiiiffVIffJi,,14°‘Jﬁf?4:81,:’fflﬁ]ﬁ”'"
vj‘eigSt1mu11 o ”';T':jfet{efff{eél;ffﬁ@;ﬁéf{fi]}Zj~ﬂef5
Cosumlixoows 27 s )

Error ,

i zeTBlocks x stimu]i o 5,97

S Blocks x stimu1i x Qroupsqe;i_;;g,.ae_f‘,ﬁfii£ ;
. Error ;fT”“” S

5f3NSje,:¢ﬁ:.=




~ Table. E4 BT 72 B

o 4[: T ANOVA for Normal vs. Non1nstructed B
CAT BOY MAN nonsignal sequence, HR sec x sec and BPM change o

Csource .;f _":1»‘°dfs»'.MS“ SR

T

petwien © L S g
wows T oos o ws
CError B e

L Within - _.:~5La_w'*;=» e T ,ja;j.;;~5;;g1-_-g;;i,_j,;;~o;f;;_,n,
B Blocks B “nfxinf St d'gq{ Siﬂj193671¢ O?ngf;fNS '5f]‘.]_%§f
g]'.yﬂ - d- Biocks X groups e .;_5'n{a - 3,"-5>e*5ﬂ<148;20. ,O.Zid.*’NS‘__ SR

R Error c'f»_c_,':fﬁff”}f~ #;ﬂ_{f.,‘i_140*f208'39fﬁf;7‘=d5 f:i TR

stimali ~;75'*7.!ff7ﬂ['}ff‘if.‘:f?:ffA:Z%ezsz 75o0sh NS o

’ St1mu]1 X groups - lﬁ@;fcci*fj*,;‘[‘;;ifyvd27f561 451ff2 lojf.nNS.’.f NG
CocErpor o 0T ﬁivff;;j';ssafzsz,ga;ifv R S
©Secomds Lo g Yaesy 3wl
-",f;Seconds X groups G e g 0.6 . TN
. Error allfﬁj; n;17'~'f;;j-\fg;if:;nnffgﬁg* ~11;82nL4xf<;;“<jifijf@;?:f o
:?lelocks X stimu11 i;lg/; 15%5;?:e{5yﬁ[*‘;} 5QfVTG?ﬁ98£ffb}5§:fm;ngflirnif;:g
| '-:viuB1ocks X stimu]i X groups ;jg"7}'5j-od.101’193;04j:56569.3i~NSf57f*; AR
: .5}Blocks X seconds ,:ff"f;ﬁ;}fﬁ.f‘;ﬁ_?{';ﬁ"”“””:”‘nj?ff*fif-'-‘ L
S .:'jnan]OCks X seconds x groups o
At Error o 'd | ‘

7St1mu11 x seconds fﬁﬁdliifi*;li5fvf”7i’“ |

’Stimu11 X seconds X groups ;'@4{»{'_%t9f”;'“”””'
' Error ST, :

ﬂfBlocks X stimuli x‘seconds
fB]ocks X stimuli x seconds x g"
&, Error | e
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Tab]e E5 - 3

: : - ANOVA for Instructed vs. Noninstructed -
CAT BOY MAN nonsignal sequence, HR sec X sec and BPMfchange

s,souree;.f;g;t:‘;‘=,, R 1_MS; i ;;s;-;gsisg.,.~;;¢;=.

Between ‘ T A
Groupsc Cen e e T ‘;109;30?g.0;67sj;,us; SR

c— o h

P B]ocks R e7o,:?'if STl 0 B175.47 076 - NSt

e '_7 ; B]ocks X groups "7;-v,f;--:j71f_1,“f;“5i; 60. 73sﬁn0,36f'¥fNSf‘jf1”""

| o Error .A,;;:',-.j;lfij;{-’~'f*;ﬂ 40 232; A7 e

,_"L'Stimu11 L {71;iéf[ff,;ff. AR 2g3321 %6 1280 NS o
*}oSt1mu11 X groups.. ,eé:f;‘fefﬂf;{_le-?7ff;f?77517 57fii2307ﬁfffN§;;'~ .

‘-5.]f,[5econds ;;-?ff~oféff;7rﬁ‘fﬁ rff:f;fgj}fif:pg}” 75. 31%‘_5 35; 5001 e

- Seconds X groups’ ;ﬁ;ff”ﬂ‘,;fffﬁ7“gji?;f;1;;9;f 30‘15:fj2 54 ‘§.0] e

i , Error -‘j H?g;"¢nffﬂ 7531‘ 3';,3jﬁejf4252f~ 11 86y3} AR

e ;~fﬂBlocks X st1mu11 '.'*?fihﬁ,fjfg,f;'teidﬁf

,.v,_»f",e.ti:'iBlocks X stimu11 X- groups e 4}{f'f7j,}01§

.z.';f’{;Blocks X seconds :féf}f?_}n*}*"““
'.J:fBlocks X, seconds x,groups
Error - 4 _‘f;_;_ﬁfw"‘ N

,-":StimuH x seconds
'“*f::Stimu11 X' seconds X, groups f‘ff_”__
” Error PRy

L '“f;;dBlocks X st1mu]1 x seconds_. |




: Tab]e E6 R : . :

'. , D ' ANOVA for Norma] vs. Nonlnstructed N
' » MANﬁkEY MAN nonsigna] sequence, HR sec x sec and BPM chaﬂge.l‘“

 Source 1‘7 o -f,; -liidf;:i 'MS:‘]{,?F-;] P

- I.‘Between . -' o jl : .j, v . . o AR
Groes s % 1o ks,
CEefor . 28 26l 39'-,Q'1 Ll

-3'W1th1n | B T N DI S

CBlocks - 5 131,48 0.67° NS. -

Blocks x groups - Ce .5 A543 2.3 <05 L
Error o _;sf7vfi?};c_ K “>¢_j,14Q} 195 00{; ni”»l'~:f“'“

S ‘W? e

-_1 ¢7_;"' o 'St1mu]1 X groups '.*’;;ff?'?if?f*?frf‘~%?‘ 33 06530‘43.';‘NSf,"Tiﬁ,fe'"
e . Error. ,‘;:‘;,.1g, R {56.,_191,32;4,,l' e T
e Seconds '_,f;“jf};;fifj;_7g;ff;{sﬁ‘QI;#J%%b“[,130;14ﬂ.7 42 <000

c <f?ror :;f;f*ﬂ;ﬂaffgﬁ? ”ﬁfT{737ﬁcs25? 17 54s'131*ﬁ~- S
Sl N G R e L e e e T e
7 Bjotks x stimu]i i Gl g 188 37 0.86 NS
"_3e;-Blocks X stlmu11 X groups 41*,ﬂo_{ﬂf3iff° }O 401 63rff§83T=*4505f‘ff;e;sfc
o .: Error *T-“ jf'.'f' 5 1;;51€:;ggi;280 219 23}1fj:i‘:7{o*ffﬂﬂ° S
;ff'1810cks X seconds f}ﬁl:‘fffif‘n';;ﬂfénfffi45;ﬁ?320 885;1:94*_ﬁ"ﬂ57'f°;¥¥€f;“
.ji1f :'B10CkS X seconds X groups f{,7ﬁ,é’»f;if:f457fff12 93;ii-21fff'NSV“ﬁ:s*:n‘»:
';:IfStimuli x seconds -thiflffifui:ff;*fﬁ1373;f 8 71?50 5437fiN$ffs;7;fﬁiﬁf
St1mu11 X geconds x groups .b »]8 ':«47 47 2 95 50] L

} " ‘81ocks X stimu11 x seconds '
:'isﬁelocks X‘-t1mu11 X seconds x QFOUPSF
Error ' S
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Tab]e E7 . '5‘#:::1g- oo

o ANOVA for Instructed VS. Nonlnstructed '
‘MAN KEY MAN nons1gna1 sequence, HR sec x sec and BPM change

" Source S "":‘:n 'dfs'_i,MéA' F . ; p“f

* Between - e L e o s T
~ Groups o P . 121,08 ¢ 0.09 : NS ey
Error I EE R 28 2046 - '

| s W‘th’” . | . o AR PR
B]ocks L e 5 315 35 »,‘1'.4‘4. NS -
Blocks x groups L ‘f 5. 210 63,3;0;95 NS
CoError o T4ee 219 190w
Cstimedi, ot 2 e 1. g%
St1mu]1 x groups ‘-'-;“"‘“'“".j"' 2 '(?_,‘2.70::31, -| 29 'NS R
Error oo o086 210350 - f
Cseconds S Twl e 9. 12 1’0 "52 s otn
Seconds x groups R AR &2 LA s
‘ : Sy i B]OCkS X Stlmull‘ B .s “:; . ]024] 06 0 90 NS .
SR B]ocks X stlmull x groupSSifV:_:;:_fjif; {IO”fZQB 22 0 78 N:',Sf_;'T
CError o0 A U280 266.760 e
_«s,d:Blocks x seconds | "1?7155]'lsgu‘],;}?i;£45£}; 8 96T5f0 88 fﬂ;&?ﬂT'fef .
o ”‘n81ocks x seconds X groups e ff;eﬁfjfg;[idsﬁfﬁll 21fjfl IOQ*Qstx;};qﬁfn;jjxf

| 5:gﬁj$timu11 X seconds S
°'”,;fj;St1mu11 & seconds x X 9 ;; |
CError o

tA = i
P R,

ru:anlocks X st1mu11 x seconds , SN
"fBlocks X st1mu11 x seconds X groups }fff'}li;
Erron SN R LTS DI ST RN a1
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;;_. Table E8 S f:j o AYV~1 , 

: ANOVA for Norma] vs. Noninstructed e L
MAN KEY MAN honsigna1 sequence, HR@ acce]eratmn s o

i's .

Spur;e B o Afm17 ;MS _ 311E; ~1 “,p““f},‘

3

E _hetw_een o R Lo

o v . Grouwps . . B l ‘2'41..95" 409 <05 :
v - Blocks Lo B 4229 309, ks !
L. Blocksxgrows ' 5 7906 L2 NS
Error' B R . 46 503_.} e e

| *f.ffStumu11 X groups' 5;-;’,ff;Aj*;f712 f} 44 57?j,*3;09:f5wgus’gr?% S

L e :,Blocks X stimu‘li-iﬁfi g 10 7 39, 56 0 91NS f
 Blocks x stimuli X groups ;3310--‘?71 I o ne 64_{;;;‘ R '
Error St et 43 51 '
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. 4TableRy 3
- ST | S '

- ANOVA for Normal vs. Noninstructed: - .
MAN vs. last MAN in MAN KEY MAN; HR % deceleration

N N
: LR,

~ Source o | df:v'--MS - F . p -

Between | ' L B
Groups' - o1 36.7T 1,37, NS
Error . . 28  26.87 - .
Within | e
Blocks . © . 5 4405 .22 ° NS~
Blocks x groups ., - _/'5  51.68 " 1.43 NS
Error.. o 1400 36.W4 el
stimadi N1 17000 0,50 NS
St1mulq X groups | 291 83._ 8.47 ~ s.001
B]ocks X st1mul1 o TR - 25% 33‘:4ﬂd@74f‘5: NS ;_
 Blocks x_stimuli x groups | »z;‘ 5~ 24.06° 0.69 | NS ..
Error- -7 .- '~Af“'140,1' 35 11 R I AN
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. #1, .

l\
| ('_ . Table-F2-
'ANOVA for Instructed vs.

Non1n§tructed

R

- MAN vs. Tast MAN in- MAN' KEY MAN;. HR . % deceleratN

Sourée.v:' - df

- Ms» >

Between - -
'.'Ghoups'“ .

Error . . . 28

Within . D
" Blocks - - { 5

B]pcks;x'groups N | . AR
Error . I "; 140

‘j'St1muli X groups - ,«f,. o
Error o j_,‘, - R .28;u. 

Blocks X st1mu11f’ s
B]ocks X st1mu]1 X. groups E _~: ' 5
Error o - U140

28.12

0.76 -

.36.99

50.21

e -
47,09
_stlmul/"““\ A

59. 79
16.81

“GSQQIJ

443.78.
66“89;Q::f13
£ 0.35

1.07
0.86

0,99
6.64-

:48.06:? R

NS

NS
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t non1nstructed groups,"1nstruct1ons were prereéorded on tape. The ﬁﬁpe -

181
: |

The fo]]ow1ng 1nstruct1ons were given to both the nonna] and

®

was -turned on after havwng sett]ed the subJect in the cha1r w1th A

..(A‘

electrodes attached. ' . . ) "' Y

”You are go1ng to- hear. a serles of words whenever you hear the = @;

sequence MAN BOY MAN you are to press the key when you hear the last

’ word MAN. On]y press the key when you hear th1s sequence MAN BOY MAN

'vpress for any other -Say out loud MAN BOY MAN‘Press § MAN _

Do not press for any other Okay, now let s try 1t " [The fol]ow1ng

st1mu11 were then presented KEY 'HEN ‘MAN BOY MAN 1 If the subJe t

pressed correct]y, the exBEr1menter wou]d say, “Good that s r1ght //(

Now 1et s try another " If the subJect pressed 1ncorrect1 5. the
exper1menter wou]d say, ”No"; and then repeat the 1nstruct ons. Nhen

¢ L |
three consecut1ve correct responses were made, the experimenter on1d )'

say, "Okay, now I m g01ng to let you go on your own no

For the 1nstructed group, the fo]]owing 1nstructions were g1ven

f “You are go1ng to hear 2 ser1es of words whenever you hear the‘sequence

, MAN BOY MAN you are to press the: key when y0u hear the 1ast word MAN.- f{% 2

Only pyess’ the key when you hear th1s sequence MAN BOY MAN D nbt3 L
‘ '-MAN'

.Press Let me hear you [Pause] Okay, keep say1ng thws over and over

S a]] the ttme you are here MAN BOY MAN Press Do not stop Okay,h,, .

now” Tet s try it," [Tﬁz following st1mu]1 were then presented 'KEV.ZH';‘“
: HEN MAN BOY MAN ] If the subJect was r}ght the experimenter sa1d

f”Good that s r19ht Now/ﬂet S. try another " If the subject pressed

: »1ncorrect1y, the experimenter wou]d say, "No", and repeat the };ryc_,js'""




i

instructions. When three cohsecutwe correct responses were: made, the

experimenter would say,' "Okay, new I am going to let you go on'your. own.
o

[Pause] A series of words (see Figur'e G1) was spoken from the pre-_ .

recorded tape. The Same tape#as used for aH subjeCts Interstmulus

" intervals between words were 16 seconds o

L

(SN .
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, boy

man
hen
man

;fkey

man

. .COW

key -

rman._‘

man

hen

.man

‘man . .

‘=, key

?.,chair/_h

boy
»man f.'.-: .
~ chem L
©man oy

List of S

in Ord

- man.:
hen"
‘key

- man

hen - v

~oman.
.~ ‘boy £

chair

Cow -

man
“boy

man- -

COW

“hen

man’ -
boy -
man:

" man

boy

cat

cat -

- . boy

~ S Unlan ¢
",'.,-Cha‘lr‘ o

. -man - ;*,',ﬂgﬁ;‘t':4

cof key

o 5 ,bdf*
s man

wﬁﬂscow
. |

mulus Words
s Pretaped.

man
cow
cat
man
“boy

\7~cha1r

-~ hen
man -
boy

cat
T key

.man

| .boy .-
man

. COW. |
man

- .‘man

- cat.

-
- man-

key
- man .

-~ man
COW:

j_iTcha1r
~ key

-man

Key . o

'cat

COW
man
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