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/, .~ ABSTRACT - R e
Selective attention to visual &nformation andispan'of "
'apprehension were studied in male schizophrenic patients,v-

psychlatrlc controls, and unlverSLty students. Most of the
patients hab»ﬁ/f taken ant;psychotlc medlcatlon for over'.
~sixweek§();

'q of antlpsycﬂotlc medlcatlon when tested. “No patiéhfzhad a
'»total llfe psychlatrlc hospltallzation of over three years.
',The selectlve attentlon task 1nvolved the recognltxon of
one of two p0551ble target letters embedded 1n a brleﬁdy
expose&‘array of dlstractor consonants.' The span of appre;}\
ihen51onitask requlred the subject to perce1ve~and remember
as many consonants as he could on each exposure. -A post-.
f-stlmulus recogn;tlon measure of Span was- used rather than
ahavxng'subjects recall and report the consonants percelved.,
hBoth perceptual tasks yleid;d measures 1n the Same unlts
'Wlth the same expected value for chance performgnce.' Each
4:sub3ect recelved both tasks., The objectlve predlctablllty
Sfdof the onset tlme of the stzmulus array was manlpulated.
}LIt was hypotheslzed that schlzophrenlcs would show less
A‘d’;mprovement 1n selectlve attentlon performance as the onset .A,
- ﬁéme of the stlmull became more predlctable than wgpld "ci-H;; fwff
;dpcontrols. Thlsi&?fobeS&ﬁ was based on the postulatlon of _hi;dhﬁ

‘i? Sy S

ane were con51dered to be under the 1nfluence'j”l‘



'f\jf'

an impairmentAof_the ability to Synchronise-thé applica-

"~ tion of perceptual-sets to‘the time of'arrival of the

. . . ) o o ) - <
stimulus in schizophrenia., A condltlon in Whlch the sub-

3

ject self initiated the stlmulus dlsplay was also lncluded

&

The results 1nd1cated no, effect of . the predlctablllty of

]'stlmulus onset and no dlfference w1th the self 1n1t1ate

1nformatlon proc9551ng are dlscussed as p0551ble explan—_

:condrtlon for any of the three\subject groups on elther

';'selectlve attentlon or span.‘ All qpree groups showed the

“‘pared to span. For both pérceptual tasks schlzophrenlcs
b‘performed s1gn1f1cantly below the psychiatrlc controls
wno in- turn had lower scores than the studentsz The re-.f:

. A
sults pOLnt to the absence of ah attentlon-spec1f1c k;v

3

task. Defectlve pre attentlve process1ng and slowness of

_1atlons for the results. On a sensory-motor synchronlz— ’

~flong delay., The controls, however, responded 1n an anti*’"

:atlon task employlng regular series ‘of st1mu11 glven to
.'-_all subjects, schlzophrenlcs reSponded by follow1ng each

stlmulus (clxck) wrth § response (tap) Wlth a relatlvely |

B

?Fc1patory way b& tapplng sllghtly before each cllck,rf

ﬁsponses w1th stimull.- The groups dld not dlffer 1n the

,.varlabzllty of error scores around tbeir respectrve

-

{._

Tdeflclt 1n schrzophrenla on a selectlve v1sual attentlo =

'flclosely approachlng the actual synchronxzatlon of re-S%fj"v

"onstant error blases. These flndlngs p01nt ‘to an rm-f::~"

£

same 1mprovement’on the selectlve attentlon task as com-- —



' 'gvfi palrment 6% the abllltybto synchronlze motor behav1or to',....v,
. e ' B ~ :
external patterns .of stlmuléflon .in schlzophrenla.

| Schlzophrenics have dlfflculty 1n\ha1nta1n1ng a temporal.
‘;s‘ " sensory—motor set.’ An examrnatlon of the'data§d1d not :
*support the hypothe31s that thlS synchronlzatlon deflcxt
is due to\& Flower rate of reSpqndfqg in SChlZOphrenla.
bThe resul s of the study are dlscussed 1n terms of theor-"“
.‘-1es of attentlonal def1c1t and 1nformatlon process;ng Ln

_,schlzophrenla. An exten51ve rev1ew of the llterature 18

kprov;ded.

- T
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. CHAPTER I
C TR T INTRODUCTION - .

‘% )

-

ReV1ewed and dlscussed in thls 1ntroductlon are theor-

~ies and studles concerned w1th alteratlons ofﬁperceptual

functlonlng 1n schlzophrenlc patlents. For‘the past flfteen_,

-3

years one of the major themes 1n the schlzophrenla lltera~”"i

_,«tﬁre has been that a prlmary dlstuzhance in schlephrenla 18,_1,

an lmpalrment of the ab111ty to se ectlvely process 1nform—

atlon, %p focus attentlon on one set of stlmulus objects
Whlle excludlng lrrelevant source ~and types of stlmulat;f
ThlS concept has not only been applled to tasks explldlt

requlrlng the subject to selectlvely attend w1th1n or be-—

tween audltory and v1sual modalxtles It;has also been used

Q’tx:explalh performance on sensory-motor tasks, size estlma~ o

9

tlon,_SlZe constancy, and conceptual performance., In thls
paper research on and theorles of attentlonal functlonang in

hlzophrenla are revxewed These theorles and&flndlngs are

then contextuallzed 1n the llght of'cbntemporary theorles .

.] ‘5f selectlve lnformatlon proce551ng qm normal human subjects.f
Empha81s 1s placed on. the process of selectlve v1sual recog- '

nltlon.. An emp1r1cal study 13 reported whlch was conducted uiv

1n an agtempt go explore the dlfferent aspects of the pro—

.(‘

cess of selectlve v1sual rceptzon whlch may be altered 1n

.‘_‘, i "-,

schlzophrenia. ‘;vf‘]_ -J;-'r~.r_b:p.-~



/ ! . N

As poi ted out by Bannlster (1968) an 1nd1vxdual may
S

-

‘be dlagno d as a schlszhrenlc because he manlfests some,

but not necessarlly all, of the deflnlng characterlst1CS of

_the class.» However, certaln characterlstlcs such as formal

dlsorder of thought a/e glven a hlgher welghtlng by most
authors than are’oth e 51gns or symptoms. ‘The exrgtence of
>0ne or more underlylpg attrlbutes common. only to 1nd1v1duals
cla551f1ed as SChlZ phrenlcs has yet "to be demOnstrated,

although.thls is s i : afpossrblllty The dlSJunctlveness

of the concept lts lf as well as the dlvergent performance
by schlzophrenlcs on a md‘txtude of psychologlcal measures,'

has led to the c.nclu51on, on ‘the part of many authors,

‘ that the catego y of schlzophrenla encompasses a varlety. {

1of psychologlc 1 alteratlons or dlsorders. ,On the other

hand the use of this concept, as well as other dlagnostlc

: categories,'iv so w1despread in the research llterature
| that 1t is i p0851b1e to 1gnore. It serves as a ba51s for

the organlzatlon of a vast amount of data regardlng the.

-

performance of psychlatrlc patlents on hundreds of dlfferent

’ psychological tasks and experlments as p01nted out by Neale
and Cromwell (1970) One reactlon to the concern over the
[

presumed heterogenelty of the schlzophrenlc populatlon has

been to- subd1v1de schlzophrenic patlents along the dlmen-

L3

51ons of acute-chronlc, good-poor premorbld adJustment, and:

paran01d—nonparanoid features. . In many studles the use of

these subdzvxslons has ylelded 51gn1’1cant dlfferences in

4

psychologlcal performance., However, 1n some studles schlzo-. :

4 _‘

4___ SR e



S
, . , " g - v ,
ph enlcs have’been found to share commonglltles in- psy--

chologlcal functlonlng which dlstlngulsh them from control_,'

','groups ‘even though researchers have. been careful to allow .

for the emergence of heterogenelty(by subd1v1d1ng p,tlents.

1nto subcategorles based on the three dlmenSLORS

Sted
,above. Another cr1t1c1sm of the use of the dlag OSth cat»
- egory of schlephrenla ‘has been the unre%}aélll ¥ 1nvolved

.1n the appllcatlon of dlagnostlc crlterla. - Studies reVlewed

by Granv1lle - Grossman[(l97l) glve estlmates of 1nter—

. observer agreement ranglng from 62% to 92% for the d1agnosrs
of,schlzophrenla.: ‘The 92% flgure was found 1n a study
‘where a structureg 1nterv1ew, employlng prepared deflnl--ﬂ-
tlons, ‘was used (Wing7 B1rley, Cooﬁer, Graham, & Isaacs, ‘.
1967) ' In ‘a reVLewzjf 1nter observer rellablllty for the

: d1agnosrs of schlzophrenla Zubin (1967) found an’ average
concordance of 70% to 80%. Inter-obseruer agreement was }
!‘.con51derably lower when Brltlsh vs. Amerlcan raters. were :
compared. The reported levels of concordance prov1de a
level of agreement suff1c1ent for research purposes, 1f
.edoubtful cases are not 1ncluded and 1f the freguenc1es ofv
_the Varlous schlzophrenlc sbmptoms are’ neported for the
.sample 1nvestlgated Such was the case for the study re-“
;_ported 1n thls thesxs.. Unfortunately, most of the stud1es~A
_;rev1ewed 51mp1y spec1f1ed that one group of patlents was

/ .
/prov1d1ng any 1nforma-

dlagnosed as schlzophrenlc w1thout

jtlon as to the symptom plctures o these patlents..‘}r

'mhe'two;commonly-used'(oftenfjointlfl.schemes'for~the‘

T



dlaQDOSlS of schlzophrenla are those of Bleuler (1950)
’ and Schneider (1959). '§In 1911 E Bleuler (1950), the orlg—

1nator of the term "schlzophrenla", lelded the symptoms and,

. . vy . '
) - .
sxgns of schlzophre%)a 1nto\fuhdamggta{ and accessory Symp-

,“) MRS
toms. Eundamental sy ptons were consrdered to- be d1ag~ -

*nostlc of schlzophrenla. Accessory symptoms could appear 1n“
'“«géhlzophrenla but were not dlagnostlc of it. ~ These two
symptom types are often mlstakenly called primary and sec-
<

'ondary symptoms in varlous psychlatrlc texts. Prlmary

_and secondary symptoms.were terms used by Bleuler mith an |
fetiological'meaning ada'for'a different dlvision anduset"
of‘symptoms. Bleuler belleved that the fundamental symp-a
etomsnappeared only 1n schlzophrenla and that all of. the‘;_
»‘mfundamental symptoms occurred to some degree 1ndevery‘case |

| of schlzophrenla at one tlme or andther. As fundamental

-n51mple symptoms he llsted the follow1ng dlsorder of

a55001at10n, a loss of thevvoluntary central determlnlng
. ?’

- ldea Whlch p;oduced a. loosenlng of the contlnulty of assac-

Vlatlons, stereotypes, dearth of 1deas, pressure'of thoughts;

bblocklng, sudden leaps in thlnklng, condensatlon, symbollsm, o

‘and apraxlc-lrke phenomena' dlsorders of affect, extreme

‘flattenlng of lncongrulty of af ;i and amblvalence, affec- ‘
'tlve amblvalence, ambltendency, and counterthlnklng. As'
_‘fundamental compound symptoms, belleved to result from the

co—ordlnated act1v1ty of the 51mp1e fundamental symptoms,

£

he llsted thé follow1n : autlsm, dqsorders of attentlon,'

:actlve attentlon lacklng, reduced selectlvity of attentlon,

']'ku-i :e»t_r“-fjv~. _;.1 1



Splitting of attention, and blocking of attention;'dis—

‘orders of volition, weakness or - lqss of VOllthn, lack of

;/;//”_tenaCity and unlty of VOllthn, ego diSintegration,kdemen-

“;tia,'and disorders of actiV1ty and behaVior, lack of lnl-A

tiative, av01ds work 1rr1tability, stubborness,Aincompre-_
'hen51b1e behavior, acts as though others didn' t ex1st._

The fundamental disorders of assoc1ation, affébt, ambi-

: valence @nd autlsm are the four most commonly used Bleu-"'n
jlerian symptoms of schlzophrenia._ ‘One of the main. themes |
:'running through ths various fundamental symptoms 1s the |
: impairment of the ability to. deClSlVely direct and hier-

| archically integrate psychological act1v1ty in ‘a voluntary'

. -.way.' ThlS can be seen in- the areas of cognitive function-V

'1ng (disorder of association and counterthinklng). emo-
'itional functioning (incongruent affect and affective ambi~ N

P‘valence) in which affect does not reflect dec1sive behav1on _

R

.overt behav1oral functioning (ambitendency and disorders of
4

7ﬁvolition) and perceptual functioning(disorders of attention)

[}

,ability of the c11n1c1an to make Judgments as to the pre-ﬁ
Jsence of absence of the various fundamental symptoms. Theyv
<mlght better be called Signs.y The diagnostic scheme of

KQ Schneider (1959) relies exclusively on the presence of l'

\stmptoms Whlch are subJective experiences of the patient.-

‘Schneider conSidered symptoms of the first rank to be di-

agnostic of schizophrenia in the absence of coarse brain

/'v

disease.. Schneider 'S symptoms of the first rank are as
. ‘ ] .

The diagnostic scheme of Bleuler relies heav11y on the }7'
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fol}pws hearlng one's own thoughts spoken aloud as.a true

hallutlnatlon (gedankenlautwerden), sometlmes experlenced

~as an echo (echo de 1a pensee), hallucxnatory voxces con-
, ver51ng about the patlent or v01ces glVlﬂb a runnlng com-' .
| mentary on the patlents act1v1t1es, bodlly halluc1nattonskn'
?v'experlenced as bodlly sensatlons known to\he pro\\ced by
“fexternal agenc1es, the experlence A@ thgught W1thdrawal,
thought 1nsert10n or other 13ﬁluences on thought produced
'j‘jby external ﬂﬁrces, thought broadCastlng where the patlent%
'experlences his thoughts as belng experlenced by others,j
.usually through mental telepathy, de1u51onal perceptlon"
which occurs when an unusual prlvate 51gn1f1can6e 1s attrl—

. .
buted.tq a-normal*percept;on'ln.the absence.of any sort of

rational or emotio al reasons; passivity ekperiences,*the>'
'experlence ‘of an in: luence 1mposed by external forces,,

'ln the spheres of feellng ("made"‘feellngs), drlves ( made

'1mpulses), and volltlon (“made"'volltlonal acts) The themeh-x'

: \‘\*‘\.,. .
__of an 1mpa1rment of the abr;;tx\to dec151ve1y dlrect and

w¢:h1erarch1cally 1ntegrate psycho og1ca1 actzvrty 1n a vol--5f
'ﬁduntary way whlch was prOposed to run through Bleuler s
'.”fundamental symptoms arlses once agaln 1n the context of - -
.Schnelder s flrst rank symptoms.v Here the schLZOphrenlc ﬁtF
- patlent exper1ences hls thoughts, feellngs, drlves and
b'aCthéS as belng\controlled and dlrected by forces or. berngsﬂ;
;:hout31de of his own,1nd1v1duaﬁ belng.v Thus,,he does not ex-
o per:.ence hlmself to be voluntarll‘;r‘ dlrectmg hJ.s own psy-'
?chologlcal act1v1t1es._ Mel%or (1970) reports that ina h{
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rsample of 166 patlents who were dlagnosed as sehlzophrenlc,
1.7 had flrst rank symptoms at present and an addltlonal .
l7 2% had a hlstory of flrst rank symptoms. In a sample of '
.173 schlzophrenlc patlents all of whom had flrst rank symp-

: toms Mellor (1970) found that thought 1nsertlon and w1th--
'drawal weremsrgnlflcantly assoc1ated with formal thought _-"'
| dlsorder (Bleuler ‘s dlsorder of assoc1atlon) He found
“that "made” affbct was. 51gn1f1cantly a55001ated w1th the
-observed dlsorganlzatlon of affectlve behav10r and that

Vo

made ‘lmpulses and "made" VOllthn were both srgnlflcantly

6

"'assoc1ated w1th motor symptoms such as ambltendency nnd ‘tgiw
other catatonlc srgns. These flndlngs offer some support

_ for the ldea that many of Schnelder s flrst rank symptoms &\\

Mare subJectlve elaboratlons by the patlent of the observed

”functlonal dlsturbances used in Bleuler s system. '

. L 'tq
. l' N
o

Early studxes, u51ng unstructured xntervrew technlques,
o

'found that early schlzophrenlcs typlcally reported belng
' ~

'fuiunable to focus thelr attenthn. Instead, they felt that

.'they were belng flooded by external st1mu1at1on (Chapman,

"-‘1966, McGhle & Chapman, 1961) These early schlzophrenlcs f'

.l;also reported a helghtening of sensory v1v1dness, diffl—:ﬁd
culty in: follow1ng the speech of others, loss of cdntrol

of thlnklng, and loss of spontanelty 1n movement (McGhLe &

“:Chapman, 1961) A more recent study by Freedman and Chapman rd“
(1973) used a structured 1nterv1ew technlque w1th samples :.;yiig{
‘df°f schlzophrenlc and nonschLzOphrenlc patients. Ten males "
riand ten females were 1ncluded in each group.-vOnly cases ona_f

L] o . .



' whlch two 1ndependent Judges,-employing a ratlng scale,
agreed as to a dlagn081s of schlephrenla were lncluded in t
.fthe schlzopbrenlc grdﬂ% »Nonschlzophrenlcs 1nc1uded neur-
_otlcs,'51tuatlonal problems, and personallty dlsturbances.
':Patlents 1n the two groups were matched on mean and varlance.
_ for age and soc1oeconom1c background. None of the_pat;ents,
" had taken antlpsychotlc medlcatlon for 30 days. Schizo—'.
vphrenlcs, 51gn1f1cantly moée often than nonschlzophrenlcs,_
J.reported the foilow1ng subjlctlve changes. thought block-ﬂ

_1ng, mental fatlgue, 1nag111ty to focus attentlon, attrl-

~..but10n of 1mpa1red concentratlon to preoccupatlon, v1sual

h’111u31ons, more acute audltomy perceptlon, mlsldentlflcatlonj
of people and poor speech comprehens1on._ In contrast to _f_A
A"the study of Mc.hle and Chapman (1961), Freed;ap and Chap— -

:‘at only one half of the-schlzophrenlcs o

ylnterv1ewed reported the experlence of hav1ng dlfflculty in )
.ifocu31ng thelr attentlon, although the frequency q@ these
reports was signlflcantly hlgher than 1t was 1n the non-'['

‘schlzophrenlc group. The dlfference ln flndlngs between

"hﬂthese two studies may 1n part be attrlbutable to the fact _'“'

: jthat only n1ne of the twenty schlzophrenlcs ln the study

"of Freedman and Chapman (1973) were early schazophrenlcs 1p‘f“

o

the sense of thls being thelr fxrst~psych1atr1c adm1591on,-f;;’

'ﬁittjwhereas McGhie and Chapman (1961) studied‘only early schl—lr:":"

’ rZOphrenlcs. Secondly, the study of Freedman and Chapman ;:'”

= f(1973) used strlct crlterla.for the dlagnosxs of’schizo-»

£

'°gphren1a thh numerlcal tabulatlons of r‘sponses to speciflc




“\l_the case for every patlent.~

o
ﬁ'lquestions'about subjective-chanQes,fmhereas:the*study'of‘
McGhle and Chapman (1961) was completely lmpre351onist1c
in its summary of the lnterv1ew data whlch may have intro—_ﬂ
duced a p051t1ve blas 1nto thelr estlmates..'The 1nterv1ew

studles rev1ewed prov1de ev1dence that schlzophrenlcs do -
experlence d1fflcult1es in dlrectlng thelr thlnkxng and in

focu51ng thelr attentlon, although thlS 1s not cons1stent1y

7

wm;tTheOriesﬂof'attentional dysfunption infschizophreniaf

:have been based on an exten51ve amount of ev1dence whlch
*has 1nd1cated thatkschlzophrenlcs have dlfflculty 1n assum-
whlng a voluntarYJSet to selectlvely process stxmulds 1nfor-%".‘
matlon.: Ev1dence bearlng on performance on attentlon tasks
';band other perceptual tasks has been emphasxzed 1n these
ttheorles rather than the subjectlve experlence of perceptual

r-change by the schlzophrenlc patrents. Buss and Lang (1965)

' eand Lang and Buss (1965) concluded, after an extensrve re-

d”_;v1ew of the research 11terature on psychologlcal fbnctlonf

4 0

::1ng 1n'schlzophren1a, that a dysfunctxon in the ablllty to

T

d,selectlvely attend and to malntaln a set pr0v1ded the mostp

'W‘rpar81mon10us approach to the explanazion of psychologlcal
4
"processes 1n schlzophrenla.- Lang and Buss (1965) reached

'G "

the fOllOWlng conclusxons-

W

' Schlzophrenxcs have dlfflculty 1n focuslng on relevant
“stimuli and -excluding irrelevant strmuli, ‘in main- . .
,L"talnlng a set.over time, in shlftlng 'set; when necessarm :
- inl instructing themselves and in pacing themselves,_
- and generally in performing eff1c1ently .in Wishner's
- sense (1955): These difficulties are pervasive, - .’
_goccurrlng OVer a wide range of perceptual, motor, and

[
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cognltlve takks. . .In. brlef interterence‘theory; as a

X broad explanation of SChlzophrenlc deficit, has clearly '
been suppgrted by research flndlngs and. appears to be
the only theory comprehen51ve enough to account for
what 1s_ nown. (p 97) : _

. Most notable among the theorles of selectlve
*‘attentlon and perceptual organlzatlon in- schlzophrenla have
-':been thoée of Snakow (1962, 1963), Cromwell and Dokeck1~'f
'1_(1968),.McGh1e (1966) , Yates (1966), Venables (1964), '
-fSllVerman (1964a), and Weckow1cz and Blewett (1959) Shakow(’h
vd(1962, 196;\\has proposed that schlzophrenlcs are unable to
,maintaln a. voluntary magor set, i.e. a readlness to respond ‘j*v
‘_to SpElelC stlmull or conflguratlons. .instead,.schlzo- -
;'phrenlcs are hypothe31zed to be drawn to the adoptlon of L
’:mlnor sets.. Shakow (1962 1963) characterlzes the schlzo-'

vphrenlc s cogn&tlve-perceptual functlonlng as belng segmen-f‘
Jtallzed, schlzophrenlcs belng more affected by lrrelevant .
"1nner and outer aspects of thelr surroundyngs (mlnor sets)
'when attemptlng to focus on the relevant aSpects of the sat-l-
vfuatlon. He v1ewed dlsturbances of thlnklng as well as'-/ |
w;affectlve dlsturbances to result from this d1ff1culty in
;lmalntalnlng avmajor voluntary set and the consequent seg?t
rimentallzatlon of functlonlng.» Shakow (1962) further suggests
t.that the schlzophrenrc s lnablllty to malntaln an. 1nte- "fi“”
7_grated major set may be the result o@ a more general trend
hftowards the establlshment of mlnor sets 1n an rndlrect “
ﬁfeffort to satlsfy fundamental needs.’ Thls view 1s 51m11ar ?

to the theory of Jung (1960), flrst publlshed 1n 1907 that

,;rn schlephrenla the ego complex loses 1ts supremacy and



'*f'_theSLS is dlscussed 1n the context of studies on. rate °f
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"strong feellng to:;g archetypal complexes become-dlssocxa-
'ted from one another and come to domlnate the psychologlcal
func?xonlng of ‘the schlzophrenlc Although the theory of.
Shakow (1962 l963f is very general, it was born largely
-/out of hlS work on reactlon txme in schlzophrenla.’ These

Studles on reactlon tlme and sensory-motor set establlsh-'

é-ment in schlzophrenla are rev1ewed 1n a later sectlon.
A

Someyhat 1n llne w1th Shakow s (1962) emphaSLS on
1nterference from mlnor sets, Cromwell and Dokeckl (1968)

femphasrzed, in thelr work that schlzophrenlcs are unable

”sto lgnore 1rrelevant st1mu11 and consequently cannot focus -

' fattentlon on’ relevant stlmull.' McGhle (196&, 1972) mamn- g
talned that in schlzophrenlcs the mechanlsms respons1ble

¢
' for the control and dlrectlon of attentlon are dlsrupted

"f whlch then produces manlfestatlons of helghtened dlstrac—'A

“;{1b111ty and ‘the 1nab111ty to hold a. major set towardg
'relevant stlmull.I,The concluSLOns of MCGhle (1966, 1972)

._”are based in part on exten51ve experlmental research on
] v

~compet1ng 1nformat1qn tasks to be rev1ewed 1n that sectmon..

,oYates (1966) stressed that 1t was the slowness of 1wfor-
, e g £

'ematlon proce581ng. on the prlmary channel attended to, that

5{&”1ead to 1mpa1red performance on selectlve attentlon tasks

&

;'.ﬁy schlzophrenlcs, ratheggthan a: prlmary def1c1t in the

P dseparatlon of relevant and 1rrelevant 1nput. Hls hypo- {%

e

flnformatxon processxng and v15ual span of apprehenSLOn ‘in ;*v.>'

d'5sch1zophrenia. The theorles of Venables (1664) and

n
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’\511verman (1964a) are’ concerned w1th dlfferentlal predlc--

tlons as to the narrowness of attentlon and fleld artlcula-

nt%on for acute vs. 'chronlc schlzophrenlcs and for other sub-

"d1v151ons of sch1zophren1a These tneorlesware elaborated“

L4

1n sectlons on 51ze constancy, 51ze estlmatlon, fleld artl- :

Y

.culatlon and in the theoret1cal summary at the end of thlS L

'~'chapter. Weckow1cz and Blewett (1959) employed a selectlve"

attentlonal def1c1t explanatlon of size constancy perfor~

“
3

ﬁsmance in schlzophrenlc patlents.} Thelr contrrbutlons are
‘,hdlscé;sed in the sectlonpdeallng w1th 51ze constancy |
_studles in schrzobhrenla. After a. rev1ew of . the research
".llterature the major rlndlngs and the theorles brlefly out-
.fllned above w1ll.be summarlzed 1n the context of ‘an exp051-T

"5tlon of contemporary models of selectlve attentlon and

: perceptual organlzatlon 1n humans.

‘,,.,- -

",REACTIQN"TIME’ANQARELATED ST.UD'IES"’

~0

‘, Many studles have been conducted whlcn have compared

)

the S mple reactlon tlmes of chronlc long~term schlzophre-t

1

‘ inlcs o normal subjects u81ng v1sual or audltory stlmuli
'fiHust on,: Shakow, & nggs, 1937 Rosenthal Lawior, Zahn,';

Y Shakow,‘l960 leard & Venables, 1956, Zahn, Rosenthal,

"l& Shakow, 1961, 1963) as well as studles comparlng acute, B

hshort term schlzophrenlcs to normal controls (Huston & .
[Singer, 1945 ROdnle & Shakow, 1940,4Zahn & Rosenthal,
)_1965) ; Both male and female subjects have been tested 1n's5

'*7the studles listed above.. In these studies the response-':

.:" Lo

“\v?}p'

F
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”/typlcally con51sts of a key release and a verbal "ready"

-51gnal is. glven to the subject prlor to the onset of the

-,stlmulus. The tlme 1nterva1 between the warnlng signal

'fPIs as compgred to 1rregular serlés o)

and the stlmulus on each trlal is called. ‘the preparatory
/

/lnterval (PI) All of the studles given above’ have demon—

strated _the follow1ng flndlngs'f Schlzophrenlcs have longer ot

)

) reactlon time (RTs) than do. normal controls. SChlZOphre-A

nics do not: show the decrease in RT fzr regular serles of kf

PIs that normal

"controls ev1dence.at all PI values up to about 20 sec. 1

Instead SChlzophrenlcs only show a decrease ln RT for

g regular preparatory 1ntervals when the- PI 1s short (about ,

2 sec for audltory stlmull and about 5 sec for V1sual

| stlmull) For longer PIs the schlzophrenlcs elther show no,:
: <

* Shakow,_1940 leard & Venables, 1956) schlzophrenvcs actu—~‘._"

lmprovement in RT for regular PIs as compared to 1rregular

‘, PIs or 1n some studles (Huston & Slnger, 1945» Rodnlck &

ally show shorter RTs for 1rregular as dompared to regular

"serles of PIs. Thls effect of a Shlft in 1rregular vs.

> F

:,regular PI dlfferenees on RT dependlng on whether PIs are.

30

-Es'ort or. long, 1s often éalled the crossover effect. Theseyy_'

_ 1One exceptlon 1s the study of Zahn and Rosenthal
(1965) ‘They.. found that acute schlzophrenlcs profited -

-.’more from‘regular series of PIs than did psychiatric
- .controls. Reduced RT for regular series as compared to

"~ irreguliar series was malntalned for longer PI values for .

the schisophrenlcs as compared to psychlatrrc”controls.__‘1~ R
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studles also found that schlzophrenlcs show a greater : e

1ncrease ln RT w1th 1onger PIs than do normal controls
- when regular PI serles are‘glven 2 When»lrregular“PI‘series
" are glven, schLZOphren;cs show a~greatei 1ncrease ‘in RT

_w1th shorter PIs than do normals. Li:

Zahn, Rosenthal, and Shakow - (1963) studled the effectim
Ahof the preced*ag preparatory lnterval (PPI) on s1mple audl-“
tory RT u51ng serles of. 1rregular PIs. Drug free male and
female chronlc schlzophrenlcs were compared to a group of
normal controls They found.for both groups that longer .
rPPIs produced longer RTs and’ that shorter PPIs produced
_‘shorter RTs. They alSo fbund as reported 1n earller
“studles, that for hoth groups shorter PIs produced longer .

)

5RTs w;th-thelr lrregular »I-serles.task. _These‘effects-f
,Were.significantly‘moqé,;ionounced'for thelschlzophrenic a
fsubjects as’ compared to the . normal controls. They malntalned
"that'these dlfferences between the two subject groups were *
attrlbutable to thbse trlals on whlch the PPI was long and-
the PI was: short as d1d Zahn and Rosenthal (1965).» The‘_"
1dea 1s that a long PPI 1nduces a’ lack of responsevreadl-"
'pviness for the next trlal lf the ?§7€af~that trlal is short,

'vﬂthe effect belng more pronounced 1n schlzophrenlc sub]ects. .

,;In both studles schlzophrenlcs showed a longer 51mple RT on

14

T'trlals in whlch theigPI was’ longer than the PI,_as compared‘ °

‘11to trlals on whlch the PPI wés equal to or less than the

;.PI than dld normal controls. A study by Nldeffer, Neale,,'

“‘;Kopfsteln and Cromwell (1971) cdmpared acute (short-term)



.

- and’ chronlc (long term) male schlzophrenlcs to acute and

,chronlc non—sch120phren1 psychlatrlc controls on a srmple'
audltory RT task u51ng szrles of 1rreiulaJPPIs. In. agree-d
hment,ylth the studles of Zahnbet al. (1963) and ‘Zahn and

~,Rosenthal (1965), they found that bothfaeute and chronlc
'schlzophrenics had 51gn1f1cantly longer RT@ than dld con--

3 trols when the PPI was greater than the PI as compared to

_trlals on whlch the PPI was equal to or less than the PI

However, thlS effect dlsappeared when the confoundlng effect'

'ihof PI w1th PPI mlnus PI was removed by holdlng PI constant
‘at 2 sec and then measurlhg the PPI mlnus PI dlfferences

;hy:Thus, 1n the earller studles trlals on whlch the PPI°was
longer than the PI were trlals on whlch the PI was neces-
: &

‘ sarlly ln the short part of the PI range.. Nldeffer et al.

(1971) dld flnd, however, that the schlzophrenlcs gaVe

';srgnlflcantly more prestlmulus antlc;patory error rgsponses:

/

(releas g the key’before stlmulus onset) than d1d the psy-'

: 7
"chlatrlc controls when the PPI was shorter than the PI

These flndlngs 1nd1cate that the schlzophrenics are dls— hf‘

tracted by EPIs on RT«tasks usxng 1rregu1ar PI serres, but

e

~‘that thlS 1s more 1n the dlrectlon of ant1c1patory mls—'f
.,4 |

fvtrlals,‘when the PPI is shorter than the PI, than 1t 1s a

4

t‘matter of not belng ready to respond because the PPI is" -

';1onger than the PI. However, the fzndlng of Zahn et al._
“~(1963) and Zahn and Rosenthal (1965)0that, lndependent of

~rl*PPIxm.nus PI dlfferences, schlzophrenlcs show a longer RT
. e ) N
"”w1th longer PPIs than do controls, is not explalned by kR

. ’ °

- € .
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.Nideffer et al. (l97l). The effect of PPI was not con--

"1

"foundéd with PI effeCtsfin these studies.j If the greater

. PPL effect for schlzophrenlcs is not attrlbutable to trlals

i&on whlch the PPI is’ longer than the PI, then" longer PPIs
‘."‘.?'
%_ must produce an effect which does not 1nteract with PI

}§vfor the . tr;al under con51deratlon. Also, if the greater

5 :
Wi effect of 1onger RTs wrth shorter Pls. for schlzophrenlcs,

t,mﬁlng the 1rregular PI procedure, is not due  to the effect
of longer PPIs on shorter PIs, then shorter PIs must produce
an effect whlch does not 1nteract w1th the PPI length

Whatever the nature of these PPI and PI effects, they are

‘more pronounced for schlzophrenlcs than for normal controls.-

: The study of Zahn and Rosenthal (l965) compared the 31mple
audltory RT performance of aeute SChlZOphrenlCS (none ‘had
been hospltallzed for more ‘than- two months) to the RTs of
a group of nonschlephrenlc psychlatrlc controls (depres- -
sives, anxlety reactlons,’and character dlsorders)' A set
index was used whlch ylelded a comp051te score. A hlgher

}hscore resulted w1th the presence of longer average RTs and

also w1th less merovement~on regular vs.,lrregular PI

series for PIs of seven seconds or moreqi'%ﬁt acute schlzo-'__ B

3phrenr\s‘were found to have slgnlflcantly hlgher (worse)

.-set index ' scores than did- the psychlatrlc controls. How—
fever, the acute chlzophrenlcs had much lower set lndex} |
scores (better) than d1d a comparlson group of chronlc

schlzophrenlcs cited from one of thelr earller studles. " In

' 11ne w1th preVlous studzes on chronxc schlephrenlcs, these

16
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acute schlephrenlcs gave SLgnlflcantly slower RTs w1th‘f

longer PIs on the regular PI series and slower RTs w1th

\<:><;horter PIs on the lrregular PI serles ‘than d1d the QAYQ

. chatrlc«controls.. ThlS study'lndlcates that‘dlfferences,in_t
ﬁT'response-patterns between‘aCute schiéophrenics and psy-
chlatrlc controls are in the same dlrectlon as are dlffer—
ences between chronlc SchlZOphrenlCS and normal controls, |
although the dlfferenCES are 1arger 1n the later case.- One

exceptlon, as noted earlleri is that in the present study

of Zahn and Rosenthal (1965) s h120phren1cs showed a greater”f‘

.;reductlon 1n RT than drd cbntrols when,the regular PI serles-

was compared to the 1rregular serles. The schlzophrenlcs
dshowed thlS 1mprovement in RT w1tn regularﬂPIs for . longer

- PI values than d1d controls | ThlS means that the lower}
'pset index. scores of the acute schlzophrenlcs were due to an
onerall hlgher RT, and probably ‘the . hlgh RT means obtalned

by SChlZOphrenlCS for long PIs on the regular serles and

- short PIs on the lrregular serles. Such hlgh RT means at

*spec1f1c PI values are sxngled out by the 1ndex. . _f‘- -

-

[

of segmentallzed sets rn schlzophrenla on the RT studles re-

-v1ewed here;, He proposed.that schlzopprenlcs have a slower
‘ W, o .

:.RT than do controls because of thelr 1nab111ty to malntaln

’

a ma)or sensory-motor set (readlness to respond) to the-:'

Shakow (1962, 1963) to a large extent based hls theoryl_ -

- jStlmUll presented in the varlous RT tasks. He v;ews.schlzo~‘;j

*
phrenlcs as not. show1ng the 1mprovement on RT that controls

demonstrate w1th regular 1n contrast to 1rregu1ar PI ser;es, L



.

becauselthe schlzophrenlc s major-set to reSpond in terms
tof the. temporal predlctablllty of the stlmull ln the reg-‘

ular PI serles is dlsrupted by dlStraCtlng 1nternal minor
‘-response sets._ The fact that thls def1c1t, 1n ut11121ng

the temporal predlctablllty of the Stlmull for regular PI .
_serles, is: most pronounced for longer PIs, is explalned by

assumptlon that longer PIs in the regular serles allow |
more time’ for maJor set 1nterference by mlnor response
“sets to occur., Furthermore, ‘the greater 1nf1uence o{ the &
. PPI om RTs of schlzophrenlcs for lrregular PI series is N
‘_v1ewed by Shakow (1962 1963) -as an. example of- lnterfer-.g>
_ ence by external mlnor sets produced by the PPIs,'as 1s

\the greater 1mpa1r1ng effect of short PIs. o

o o - a

; One of the ma1n flndlngs that has emeroed from the
'studles on srmple RT, revrewed thus far, 1s that schlzo-- -
Iphrenlc patlents are unable to utlllze the temporal pre—
' dlctablllty of regular serles of preparatory 1ntervals 1n‘f
such a way as’ to reduce RT, unllkeycontrol subJects.
A'Instead, schlzophrenlcs only show an RT: reductlon ﬁor reg- B
';:ulan PIs (unpredlctable t;me of stlmulus onset) when the )
v'pPI is less than the crossover value (less than 2 sec for
..audltory RT, less than 5 or 6 sec for v1sual RT) The |
”lfact that some of the studles rev1ewed actually showed that
: schlzophrenlcs had shorter RTs for 1rregular as compared
;to regular PI- serles, when the PI exceeded the crossoVer : o

= value, has been 1nvestrgated by Bellrssxmo and Steffy ﬂ.ﬂ'f

(1972) A 51mple audltory RT task was used. Regular PI
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'serles were. embedded w1th1n a larger serles of lrregular Pns
g .

o Only process schlzophrenlcs (poor premorbld adjustment on

fthe Elgln Prognostlc Ratlng Scale) showed the lack of RT A

Areductlon for regular PI series as contrasted to 1rregular

S serles, when the PI was three ‘sec or longer. Reactlve

.lechlzophrenlcs ev1denced more of an RT reductlon for the PI
values studred than dld psychlatrlc controls or~normals?'
although thlS dlfference was not statlstlcally 51gn1f1cant.
:Only the process schlzophrenlcs showed shorter RTs for the c
lrregular as’ compared to the regular PI serles when the PI
was. greater than or equal to three sec. Furthermore, only
f'the process schlzophrenlcs eV1denced the effect that on = -
'lnltlal trlals oﬁ regular Pls the RT was reduced,}whlle on‘
n'successxve trlals of the regular PI blocks there was a pro-.

‘fgre551ve 1ncrease 1n RT.i The authors concluded that thls f%,

1nab111ty on the part of the processschlzophrenlcs to bene-
’ \

COfit from regular PIs may be. due to a detrlmental effect of

7re5ponse 1nh1bitlon whlch results from the response redun-‘_"

‘dancy 1n the regular PI blocks.l Steffy and Galbralth (1974)'1'v

‘f”ilnvestlgated the effects of intertrlal 1nterval (two and

’_ﬁseven sec) on’ the crossover effect found for process schlzo-'

‘o

"-';phrenics in the earlrer study Just rev1ewed They found

s P
that, for process schlzophrenlcs, the crossover effect 1s

:o'greater when the 1ntertr1al 1nterval is short than when it R

o rs long These results were interpreted as 1ndrcating that'fﬁf'*

)
* -

o 2A greater crosSover effect refers to a greater re-
~_duct10n ‘in RT with regular PIs vs. irregular PIs for. PIs
_below the crossover point, the reverse above the crossover.?.

H «
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g
‘reactlve and protectlve.response inhibition’ are more pro-
nounced w1th shorter 1ntertr1a1 1ntervals.: Hence,mresponse
.',1nh1b1tlon produces a greater 1moa1rment of RT, for regular
PI serles, when the 1ntertr1al 1nterval lS short. On ‘the
: ba51s of these two studles lt would seem that the.lnablllty
dof schlzophrenrcsuto proflt from the temporal predlctablllty
.of regular PI serles may in part be attrlbutable to response
'lnhlblthn effects whlch are manlfest on regular as com— '
o lpared to 1rregu1ar PI serles. Thls hypothe51s 1s not ln- ]

.compatlble w1th Shakow s (1962 1963) theory'of the 1nter- :

fference of”mlnor sets on the malntenhnce of a maJor set: to

respond 1n terms of the temporal predlctablllty Of stlmulus.}
'onset,vfor regular PI serles, on the part of schlzophrenlcs.liﬁ
. The. study of Steffy and Galbralth (1974) may 51mply 1nd1— {!] °pfd
;cate that the ‘minor- set of response 1nh1b1t10n competes | |
' w1th the major set of respondlng 1n terms of the predlct-
ablllty of - stlmulus onset for the schlzophrenlc subJects,'f'
"rwhen the éI exceeds the crossover value.AoHowever, thelr ,'
flndlngs do account for the fact that schlephrenlcs are not B
f;51mply unable to 1mprove Rmfperformance during regurar PI
'fserles. When the PI exceeds several seconds schlzophrenlcs,i"
'las reveréd earller, show lower RTs for 1rregular as con—<'<t
ltrasted w1th regular PI serles 1n many studles.. Thls Shlft

'r_'may be the result of éhe effect of reSponse lnhlbltlon for

f.regular PI serles when the PI exceeds several seconds. S

- The reacg';on ‘tine s-t.udies--' r’e\iiewed:; here'_‘-haye" .‘ih.q:‘.catea:_ -



...

,that schlzophrenlcs are relatlvely unable to beneflt from

the temporal predlctablllty of stlmulus onset, whlch 1s

present when regular PI serles are glven, ‘on RT tasks as ;,'

compared to psychlatrlc and normal controls.' ThlS ;mpalrr‘

' ment may 1n part be due to the 1nterference of response

o
B~

-produced 1nh1b1tlon for'schlzophrenlcs but not for controls._"f

‘Whatever the explanatlon, the evxdence revrewed 1nd1cates

»that schlzophrenlc patlents are relatlvely unable to syn-

r

fchronlze séﬂsory-motor sets w1th temporally predlctable f“ =

",external sequences of stlmulatlon. Other studles, not

fﬂemploylng RT tasks, have demonstrated a sxmllar 1nab111ty

to. malntaln accurate temporal sensbry-motor sets.3; Klng :'”h

(1962) found that chronlc male and female schlzophrenlcs i

;_(off antlpsychotlc medlcatlon) cqgld not keep tlme to cllcks }7

:_fpresented at regular (constant) 1ntervals ranglng from l 0
| ‘to 3 0 seconds, whereas normal controls could Klng found
Mrthat normals tended to slxghtly preceed each Cllck w1th a
‘Akey tap wheréas the schlzophrenlcs tended to respond after

‘,-the cllcks in an attempt to keep tlme, when mean error

.,,*. B
B -

o 3A “sensory-motor set“ refers here to a readiness for
"responding to a stimulus. or in terms of a stimulus, The"

expressions “accurate temporal sensory—motor set” .and senflﬁjs

"paper to refer to.the. synchronlzation with temporally pre-

;'jsory—motor synchrOnlzatlon .are used synonomously in. this

"'dlctable stlmulus ‘'sequences of .a readlness for responding

. to ‘the ‘stimulus. These two terms. are also(used. to refer to v‘-?;

E the. synchronlzatlon ‘with' temporally predictable stimulus S
sequernices of réspornse. elxcitatron.. -In: this 'second.-usage. the

r;re8ponse are synchronized With the stlmull rather than nece—*""“"

- ssarily being responses. trlggered or” produced by the stimull vf}5ﬁj -

9atnat they are. coinc1dent with 1n tlme. R




scores.weretanalyzed.- These dlfferences were statlstlcally
51gn1flcant for 1ntervals of 1.5 to 2 5 seconds. A much -
‘ stronger flndlng was that when absolute error scores (the

absolute amount of temporal dev1at10n of the key tap from

the cllck, lndependent of dlrectlon) were analyzed, SChlZO‘k

: phrenlcs showed con51sten ly hlgher error ‘scores. for all of
the 1nterval values and show d a greater 1ncrease 1n errorr

»

as the 1nter—c11ck 1nterval lncreased than d1d normals. All
;'subjects were. allowed to llsten to the ClleS as long\as
ta they w1shed and to start tapplng in. tlme to them when they
-°w1shed.i Chapman and McGhle (1962) found that schlzophren-~,"
| 1cs (mlned acute and chronlc) were not able to turn a wheel LI
| at a: regularlrate when dlstracted by an 1rregular beat un- -
llke normals and nonschlzophrenlc psychiatrlc controls._fIn f-
the same study schlzophrenlcs also had dlfflculty on a e
- v1sual motor tracklng task when a dlstractlng audltory slg-"fuf
nal was 1ntroduced, unllke normals and psychlatrlc controls.iu
Thls last findlng was~repllcated 1n a~‘separate study by
McGhie, Chapman and Lawson (1565)

C f

. Be81des the response 1nh1b1tlon explanatxon of 1mpa1r—

ment of sensory-motor synchronlzatlon 1n]schlzophren1a,

a

another poss;ble explanatxon 1s that schlzophrenlcs are lfi;f-

unable to synchroane behav1or thh Eemporally PredICtable ¥ el

X

- extejnal stlmull because of a prlmary dlsturbance 1n time

estlm.tlon.. Of course a synchrdnlzatlon def1c1t 1s p0551b1e
‘t even w1th perfect tlme estrmatlon. With respect to time

* estlmatlon accuracy 1n schizophrenla, Lhamon and Goldstone j ',

St



_'lnmedlate anchor effects. Webster, Goldstone, and Webb

S o . [
N ; R ’

'.(1956) found that chronlc\schlzophrenlcs overestlmated the
>sub3ect1ve duratlon of very short tlme 1ntervals more than

:ndld normal controls Subjects had to verbally estlmate f

zophrenlcs gave a clock duratlon whlch was 51gn1f1cantly

'Qshorter than the estlmate of the controls. Both groups

'.ally less than bne second) ‘ A method of llmlts procedure A

was used. There was . no dlfference between the two groups

;ljln c0n51stency of tlme estlmatlon. Welnsteln, Goldstone, ;
h“fdand Boardman (1958) repllcated the flndlngs of the prev1ous“'

'study They also found that for normals,'remote anchor S
d effects tended to balance out 1mmed1ate~anchor effects Ln |

ithe asCendrng and descendrng serles of. clock duratlons used.L

efOn the other hand schlzophrenlcs were‘ 1nf1uenced only bY

-a-’

"3(1962) found that the dlfferences between chronic schlzo-t

‘f;;phrenlcs and normals found 1n the prev1ous studles dlsap-<€ |

| -.?.13 some doubt as to the exlstepce df an 1mpa1rment of tlme

.=ff7est1matlon 1n schlzophrenia.},j'

fpeared when the method of constant stxmull Was used.. Thelr N:

fffresults lndlcated that the earller flndngS were-an artl-"'

a

'ﬁ':ffact of the psychcphysical prbcedure used because of group

”11j,d1fferences 1n the lnfluence of anchor effects. Thus, there fif

Ry

ﬂ»-" SO R
-l

In summary the studles revxewed in thls sectlon have

pr01nted to. a relatlve def1c1t on the part of schlzophrenlcs

:whlch actual clock duratlon was equal to one second.' SchiﬁA;:\“

_overestlmated (duratlons Judged to be on Second were actug&\-f

tszln the temPOral synchronizatlon of response readlness f?{{ﬁ[y!“"l



(RT studles) or response e11c1tat10n (e.qg. Klng (i962) )

w1th temporally regular and predlctable stlmulus events.

ﬂrThls flndlng w1th respect to the RT studles, ‘as well as the :

r flndlng of an averaye 1onger RT on the part of schlzophren-

rflcs, was explalned by Shakow (1962 1963; as belng due to
'the dlsruptlon of major response sets (readlness to respond)

"by mlnor sets 1nduced by 1nternal st1mu11 and by external

factors, e. g. the PPI on lrregular PI series. The study

of Steffy and Galbralth (1974) 1nd1cates that the 1nab111ty -

Lo malntaln an-. accurate temporal sensory-motor set, for tem-

porally predlctable stlmulus sequences ln RT tasks, may 1n

B 1part be the result of the processes of protect1Ve and re—

D

N actlve reSponse lnhlblthn whlch they postulate to be accen— '

.

1u'tuated in schlzophrenlcs.3 Protectlve 1nh1bitron (Pavlov,V

t

Vto stlmulatlon (external, lnternal ,or response—produced
I

:“from overexcltatlon., Reactxve 1nhib1tlon refers to a

‘fflowerlng of response strength due to the accumulatlon of -

'f_fatlgue bullt,up by the evocatlons of succe351ve responses.,j“g,f'

=7f194l) refers to a defen51ve 1nh1brt10n of central responsesi{

: 24

. fstlmulatlon) Ln order to protect the central nervous system»s'-t

o The studles of tlme estxmatlon rev1ewed here provide lltt1e~ff,sf

I

evmdence for the exlstence of a tlme estlmatlon dlsturbance;W"f~f”'

-

'°7_specif1c to schizophrenlcs whlch mlght result 1n impa;red

-sensory-motor synchronizatlon.,. :if.z



N o
of Callaway and Thompson (1953) and Easterbrook (1959) 1nto f‘fgﬁ:““

. SIZE CONSTANCY STUDIES

Weckow1cz and Blewett (1959) offered a ratlonale for .

a llnk between slze constancy and select1v1ty of attentlon

in schlzophrenla. They hypothe51zed that 1f schlzophrenlcs '

were def1c1ent 1n the ablllty to selectlvely process 1nform~‘:

- jatlon, they should show more underconstancy than ontrols.'-
| ~They prOposed thatlln order to accurately estlmate the real

'f51ze of objects at far. d;stances by comparlng them to near

. »reference objects,;the subject needs to form a "real object“.

?set'which'inVOlyes~the selectxve utlllzatlon of such cues
ito object dlstancehas texture gradlents, spatlal relatlon-“
,shlps between the target object and other obJects ln the

ffleld cues glven by ocular convergence, and cues glven by

A‘LTEbrnocular and head movement parallax, and the Lntegratlon

};of these cues w1th retlnal 1mage S1ze 1nformatlon. Follow—‘5

':flng thlS ratlonale, to the extent that schlzophrenlcs are

--unable to selectlvely utrllze and then 1ntegrate 1nforma-

tlon accordlng to the real object" set lmposed by“the sxze ;1:l'}

:constancy lnstructlons, they should demonstrate undercon-?:

A' stancy 1n thelr 81ze Judgmentf.: Venables (1964) postulated =

f.'that chronlc schlzophrenlcs were abnormally hlghly actlva—”’
SRS .
urted and thus should have extremely narrow attentlon whach

i)

?1’would result 1n restrlcted cue utlllzatlon and 31ze under-

cR

eiconstancy.v The reverse‘was.predrcted for acute schlzophren-v”a?'-“5*

-fflcs who Venables (1964) belleved had abnormally f%@ levels

““of actlvatlon.‘ Venables (1964) q“‘hypotheses extend the work

25



J
.;the area of perceptlon in schlephrenla | In:the studies to
‘be rev1ewed "real object" lnstructlons refer to requestlng
’the subject to estlmate what he bellewes to be the actual
51ze of the obJect.A on the other ‘hand "ﬁhenomenal" i ,,'

.structlons refer to requestlng the subject to estlmate the

Vapparent saze of the obJect.

-

Weckow1cz (1957), Weckowrcz and Blewett (1959), and

_Blewett agp Weckowrcz (1970) found that\&hronlc ‘'schizo-

(;phrenlcs were 51gn1f1cantly underconstant when compared to'

psychlatrlc controls and normals.l "Real object" 1nstruc-ﬂ';

‘ tlons were usedr In the later two studles a hlgher level

;of 31ze constancy was found to be p051t1vely correlated

';ablllty to break down gestalts on Gottschold s Flgures and '
,a letter flndlng test.v The studles of Lovxnger (1956) and S

Raush (&952) used phenomenal 1nstruct10ns and d1d not flnd:

e
:areductlonln sxze constancy for schlzophrenlcs as compared

| 'jtto control groups.“ Lov1nger (1956) found that SChlZO" -
phrenlcs Judged to have poor reallty contact were SLgnlfl-rh
cantly more underconstant than were good contact" schlzo-"“

| phrensz&or normals. Raush (1952) found that acute paranold

chlzophrenlcs were 51gn1f1cantly more overconstant than e

\

Hamllton (1963) make hls fxndlngs that both chronlc schlzo-in

phrenlcs and manxc-depressives were more underconstant than-f,“*

i\

7w1th hlgh abstractlon performjce scores and w1th a better o

acute nonparan01d SChlzophrenlcs and normals under full and;d'

ncrmal-and neurotrc controls dlffxcult to lnterpret.,;f‘ -

26 -

reduced cue conditlons. The amblguous instructlons used by 'h;ff\'



' "undercons[

' of underconst{

o

number of stuales usxng chronlc schlzophrenlcs (Le1bow1tz

& PlShkln, }961, Starr, Le1b0w1tz, & Lundy, 1968) andxscute.

'y

. schlzophrenrcs (harway, l964) have not found any dlfference;

|

~in the sxze constancy performance when comparlng schlzo—'
phrenxcs to psychlatrlc controls .and normals. ‘K1l of A
these studles used "real object“ 1nstr:ctlons.i'1n all u;
'; three studles all groups gave nearly perfect size constancy

‘vgudgments under full cue condltlons. A study by Prlce and

"Erlcksek (1966) used a 51gnal detectxon type paradlgm. ”They

”

'found that acute nonparanoxd schlzophrenlcs were less
ccurate ln therr ablllty to make d15ta1 matches than were

,acute(paranOLQ schlzophrenlcs and normal controls, all

“Jmatched for age and educatlon. However, the results 1nd1-7' -

'«cated that 'when - the acute nonparan01d schlephrenlcs dld

¥ ’\

Vf'error. the*”»”ff”“'ﬂ}rror more in the dlrectlon of elther o

"rconstancy. A rev1ew of the studles‘-

~.u51ng,“rea§5 :;instructlons (the set relevant to the

s (1964) and Weckown.cz and’ Blewett (1959)

€

””'ytheories;ofﬁy

indicates eqd

‘“both_theorie$
ound no ev1dence for elther overconstancy
for undercons _cy.” A second study on acute schlzophrenlcs

7by Prlce and Erlcksen (1966) revealed poorer dlstal sxze }

’,3udgment only for acute nonparanoid schlzophrenlcs.‘ How—'[“

Fal fxndlngs wrth reSPeCt t° the PredLCtlon 5-
;;1n chronlc schlzophrenlcs whlch lS made by‘v

':eZstudy u51ng acute schlzophrenlcsxif.,“"'

o

'vfever,vthey dxd not error in any con51stent dlrectlon.. Thesef’“

'.' last two studles provxde 11tt1e Support for the notxon that ﬁ; o

. ),_:-

Co21
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i

.acute schlephrenlcs are underconstant of overconstant.
‘However, the flndlng of lower accuracy in acute nonparan01d

schlzophrenlcs (Prlce & Erlcksen,'l966) lndlcates that ’

!

-these schrzophrenlcs were less efflcrent in the utlllza—'

-

' tlon of relevant cues._ Consxdereg as- a whole, the studies

_'rev1ewed gave equlvbcal support to t?e attentlonal 1nter-
'ipretatlons of 51ze constancy in schlzophrenla offered by
Venables (1964) an Weckow1cz and Blewett (l959h | Further -

'research studles on slze constancy in schrzophrenla whlch

. r

'1,'dlst1ngu15h efflclency fth underconstant or overconstant

. /_,
'error b1ases(are,h7éded,; L

-+ SIZE ESTIMATIQ{J.STUDIES- .

Sllverman (l964a} 1964b) presents a cognitlve style

'_model of attentlon 1n schlzophrenla. He clalms that schlzo—

phrenlcs manlfest the attentlonal styles of scannlng and -

‘atlon at their extremes._ These extremes of

f:fleld art1

Acognltlve-style are heldbto serve defen51ve functlons for

o

"schlzophrenlc patlents and are assoc1ated w1th dlfferentral

'A,llfe history adjustment patterns as well as Shlfts in. cog-’
9’

nltlve-style extremes as a- functlon of adjustment to long-w

a

'term hospltallzatlon.; He postulates that acute poor premor—ﬂ~'
1 'fbld adjustment schlzophrenlcs are mlnlmal scanners (mlnlmal
z’:ﬁdegree of eye movement) whxle acute good-premorbld adJust—*

o ment schlzophrenlcs are exten51ve scanners. The relatlon-“”

shrp ;s hypothesxzed to be reversed for chronlc (long—term)

| ajgood vs.,poor premorbld schlzophrenlcs. 081ng the centration‘

28



. S . . P
fpr1nc1p1e of Plaget (1950), Sliverman rnfers\scannlng from
srze estlmatlon performance. »Extens1ve scanners supposedly

underestlmate 512e whlle mlnlmal scanners overestlmate size

51nce they spend-more time attendlng to the objectn Silverr'

Lo »

‘man also predlcts that paran01d schlzophrenlcs are extensxve -

b
4_scanners (u erestimate 51ze) whlle nonparan01d schlzophre—

‘nlcs are 'nxmal scanners (overestlmate 512e) " Sllverman 'S
"‘hypotheses are supported 1n studles by Hhrrls (1957), Zahn -
d (1959) and leverman (1964b) However, studles by Dav1s,

;:;Cromwell and* Held (1967) and Neale and Cromwell (1968)

:.mlndlcate that dlfferences between acute good versus acute

e

'7“;poor premorbld schlzophrenlcs and between paranoldﬂversus

- 7 ;

: nonparan01d schlzophrenlcs, as postulated by Sllverman

'_above, are a. functlon of error blases not accuracy.4: Fur- A.*'

thermore they are~not'a functlon of‘scannlng in the~sense S

of eye movements slnce acute nOnparanOLd poor premorbld

-schlzophrenlcs gave overestlmatlon error blases and acute‘-

paran01d good premorbld schlzophrenlcs gave underestlmatlon -

A'error blases when the stlmull were presented at. 100 msec _

exposures. In llne w1th these results Sllverman and Gardner.'

v(1967) found a. 519 1f1cant posrtlve correlatlon between

‘;‘_ : — o : . ,' o
. R . .

o {
. 4Aceuracy refers@to the absolute dlfference between
the subject s size estimations. and the true size of -the

:*,obgect lndependent of the*dlrectlon of the error. On the

other hands error bias refers to ‘the extent to which a = -
_ subjett tends to error' in aqne direction or another, i.e.

the. extent- to whlch ‘his: 1n‘ccuracy is blased tOWards under
or over estimatlons >, c .

29



degree of eye movement and magnltude of srze estlmatlon 1n

A\
acute ‘and chronlc schlzophr 1cs rather than the expected
L N\
negatlve correlatlonawhlch was,

however, found in normals.

| Lastly, Mchlnnon and Slnger (199_) -found ‘ho 31gn1f1cant
correlatlon between eye-movement and sﬁze estlmatlon 1n
pacute schlZOphrenlcs when corneal phot/graphy was used.

In conclu51on the central\hypotheses of\Sllverman (1964a,-;

“1964b) are not supported by the stud Les rev1ewed However,
error blases (rather than accuracy dlfferences) in the

dlrectlons expected from SllvermanVé-(l964a, 1964b) . pre-’

s e
dictions have been found At this . pornt/the slgnlflcance

of the dlfferences in these error blases is’ not at all

o

clear in view of . the lack of evrdence for a scannlng effect_

aln the - sense ofﬁeye movements.‘ R 3

§. .
&

""FIELD ARTICULATION STUDIES

’ ﬁy fieldlarticulation we refer,lln thiéASectiOn,ite,;‘
the perceptual dlfferentlatron and Selectlve perceptual
.artlculatlon of complex v1sual patterns.' The concept of
Vfleld artrculatlon has been used by cognltlve styledr%;'
searchers to descrlbe a factor on whlch tests llke the em—
:bedded flgures test, the rod-and frame test and the Muller—.
_Lyer 111usxon have hlgh loadlngs (Gardner, 1961 Wltkln, |
,Lew;s,vHertzman, Machover, Betnall-Melssner,& Wapner, 1954)
_Sr&ferman (1964a, l964b) postulated that paranord schlzo-"
_phrenlcs were hlghly fleld rndependgnt whnreas nonparanold

‘schlzophrenlcs were very fleld dependent He also pgstulated



'that good premorbld adjustment schlzophrenlcs were fleld o

1ndependent whlle poor premorbld adjustment schlzophrenlcsi"

were very. fleld dependent. Studres by Taylor (1956) u51ngy

'.“the embedded flgures test and by Bryant (1961) using the.

(nf . .
_embedded flgures and rod and- frame tests support the form--

®
ulatlon by Sllverman w1th regard to paranord versus non-
- paranold and good versus poor premorbld dlfferences w1th1n

'schlzophrenla,'.However,.studres by the followrng.research-

. o _ . G e : e
.- ers indicated'that sChiZOphrenic patients whether ‘acute or

"Atchronlc were 51gn1flcantly more fleld dependent than psy-

chlatrlc controls ‘and normals.‘ Bemporad (1967), used
‘pseudo-isochromatic platesi”braguns (1963), used-blurred“'
'plctures at varlous levels of focus, Magaro and Vogtlsek
._(1971), used the embedded flgures test, Weckow1cz and Wltnéy
:(1960),.used the Muller-Lyer 111usron. ~Where acute schlzof

phrenlcs were compared to’ chronlcs, in the above studles,

o the chronic schlzophrenlcs ev1denced greater field" depen—ft"’

dency than the acute schlzphgenlcs éxcept for the study of

"jBemporad (1967) whlch foun@ ‘the reverse.. The study of

: Weckow102 (1960) found that psychlatrlc patlents w1th ev;- ,'

dence of organlc braln dysfunctlon were even more f1eld

dependent than chronlc schliOphrenlcs.. -

Studles by Kar (1967) and Magaro and Vojtlsek (1971)
A*do not supportothe paran01d*nonparanold dlfferences post—'
o N R
E ulated by Sllverman (1964a) and found by Taylor (1956)

) Magaro and Vogtxsek (1971) found that although nonmedlcated
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vgood premorbld schlzophrenlcs'tended to be more fleld
'1ndependent than nonmedlcated poor premorbld schlzophrenrcs,
both groups were more fleld dependent than normals. ThlS
-flndlng 1s contrary to Sllverman S assertlon that these o

'ipremorbld adjustment dlfferences represent extremes of

V,‘cognltlve style d1mensrons Sugarman and Cancro (1968)

found that poor premorbld schlephrenlcs exhlblted elther
"hxgh or low fleld dependency scores on the rod and frame
| test. whereas good premorbld schlzophrenlcs had mid range
'scores. In summary, it appears from these fleld artlcula—b
ntlon studles that schlzophrenlcs whether acute or chronlc,

{
paran01d or. not, good or poor premorbld adjustment hlstory,‘

| ’ﬂddo have a def1c1ency 1n selectlvely attendlng to and organ-'

121ng V1sual gestalts rn embedded and hldden flgures tests,
‘the Muller-Lyer 111u51on, and w1th blurred and pseudo—

1sochromat1c stlmul;. Where organlc contrbl groups have

'fj been 1ncluded they have been found to show even less fleld .

artlculatlon than sch;zophrenrcs.l»

RESEARCH ON COMPETING
INFORMATION TASKS .

McGhle (1966) stressed that the selectlveness of 1nfor-

L matxon process1ng was defectxve 1n schlzophrenla wHLch led
"_ to a breakdown rn 1nformat10n proce351ng When the amount of
'lnformatlon avallable exceeded the processrng capac1ty rate. “_~"

" An xnterrelated serles of studles og selectlve attentlon 1n

'Vsch1zophrenlcs were carrred out.by Chapman and McGhle (1962),
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Lawson,_McGhle, and/Chapman (1967), and McGhle, hapman, and
.Lawson (1965) | These studles employed a desrgn in whlch

the relevant (to be attended to) - stlmull consxsted of

-short random serles of dlg1ts ox letters The same types
"of stlmull were used as dlstractors but were elther pre—%f
hsented 1n a dlfferent sensory modallty or ln the same -
:'modallty but dlfferentlated by voice tone or locatlon.

Subjects were lnstructed to lmmedlately recall lnformatlon

on . the relevant channel Def1c1t due to dlstractlon was

"measured in all three studles by calculatlng for each sub-

.Ject the dlfference between the number of elements cor- |

grectly recalled when no dlstractron was present minus . the ‘

y

;number of" elements correctly recalled in. the presence of

dlstractlon.. ThlS dlfference was then[d1v1de by t€£ number
Hof elements correctly recalled w1thout dlstractlon o yleld l
a percentage dlstractlon—def1c1t 1ndex.l In all of the stud-» ,
'11es when\serles of letters were used, dlstractlon consrsted\i:

,.of a dlfferent serles of letters presented 51mu1taneously

~ N

*unless otherwzse 1nd1cated., The same arrangement was used '

1’33

_for series of dxglts.v The elements (letters~or«dag¢ts),uere S

y‘presented for brlef duratlons ( 5 sec v1sual exposures) thhl},‘d"

. one second ln r-element tlme 1ntervals., For the revxew

7wh1ch follows a greater def1c1t-due-to-dlstract19n wlll be lif"

' 'referred to as a greater selectlve attentlon defzcxt. The

71,resu1ts of these three studles indlcated the followmng dif-=:f

.‘cferences- both acute and chronlc schiéophrenlcs evxdenced

!a

e'a greater selectlve attentlon defzcrt than did nOrmals and

3



psychlatrlc controls (depresslves, paran01ds, behav1or

'dlsorders, and psychopaths) when relevant rnformatlon was .

presented in thé audltory mode, (a short serles of six -

'elements presented 1n a taped female volce) and distractlng :
l S
3 lnformatlon was presented ;n the audltory mode (a dlfferent

series of elements presented 1n a taped male vomce and o o

"51temporally 1nterspersed between the relevant elements) and

.

also when dlstractaon was 1n the vxsual mode (a d;fferent
.‘serles of elements presented v1sually in’ synchrony wrth the
:i relevant audltéry elements) Both acute and chronlc j
.schlzoghrenlcs ev1denced a greater selectlve attentlon
.deé1c1t than d1d normals and psychlatrlc controls when
trelevant rnformatlon was presented in-. the v1sual mode

-r(a short serles of srx random elements presented v13ually)
and dlstractfhg rnformatlon was presented 1n the audltory
ﬁmode (a dlfferent serles of elements presented in a taped
‘_.v01ce and 1n synchrony w1th the relevant v13ua1 elements)

5j5Thls flndlng was presented 1n the study of McGhle et al.:_»;f'

”',(1965) but nq such def1c1t for schrzOphrenrcs on v15ua1

“";attentlon w1th audztory dlstractlen was fOund 1n the study

*of Chapman and McGhle (1962) None of these studles found

a greater selectlve attentlon def1c1t for schlzophrenids

“'fwhen drstractlng 1nformation was presented 1n the visual

.fmode (a dlfferent serles of elements presented v1sually
',: and 81multaneously but around the perlphery of the rele-:”g" |
zi;vant v15ual elements) There 1s a tendency for poor pre~'5

3!“Qmorb1d adjustment hebephrenrc schizOphrenxcs to show more



>

7select1ve attentlon def1c1t than other schxzoPhrenlcs,f
:.f‘There xs a. sllght tendency for chronlc schlzophrenlcs to ;l_t
ev1dence more of a selectlve attentlon deflclt than accute :

: schlzophrenlcs. Schlzophrenlcs showed no more selectlve f“
"_vattentlon def1c1t than did temporal lobe epllepsy or artere'”

,,1osc1erot1c patlents xn a study u31ng the de51gn outllned

"above with. relevant and 1rrelevant 1nformatlon both belng

“_,'presented 1n.the audltory modalltA (Lawson, McGhle, & ”f ) vhidf";n
"Chapman, 1967) McGhle et al. (1965) found that for the
a51mple recall of audltory or v15ual serles, schlzophrenlcs

“".had s1gn1f1cantly lower recall scores than dpd controls |

1”w1th the exceptlon of paran01d psychotlcs. However, Chapmanff_:'

: 'and McGhle (1962) found no sxgnlflcant dlfference between

) “Jschlzophrenlcs and controls on simple recall us;ng the same R

*"type of task.a Lastly, both acute and chronlc schlzophrenics- '
N TR

1f}fev1denced less recall when they had to attend to and 1nte-”;”

grate 1nformatlon (serles of 81x elements) presented in f'iv“ﬁb’2;~

i frapld serles alterat1on between vxsual and audxtory moda11~-'

:-_tles, than dld normals or psychlatrlc controls., It ‘was the f}.f

d‘l'(1962) found the follow;ng’- Acute and chronlc schlzo-.th"'"

.sfphrenlcs ev1denced more of an impalrment rn recognizing SRR

Vﬂf-recall £or v1sual elements that dlfferentlated the groups.ld'?

. studles by Stllson and Kopell (1964),v tllson, KOpell,v’*"“

‘{d;Vandenbergh and DOWnS (1966), and Ludwzg, wood and Downsa"”

'"7fgeometric forms Presented with statxc and dynamic v1sua1ﬂf§f°”

fn'noxse (snow)_than dld psychiatrxc controls and normals.;{fffﬁiﬂffgifv

'Th:.s yas not the iase when noxse was absent. Acute and




"thross-modal dlstractlon dlfferences (e g. v15ua1 shape )

. \ .
'fchronlc s@hlzophrenlcs ev1denced more of an 1mpa1rment in
shadow1ng speech presented with audltory nolse and w1th '

e speech noise than dld psychlatrlc controls and normals._p‘

v.recogn;tlon w1th audltory norse) were not fou d A study '
v;by Ludwrg, btllson, Wood and Downs (1963) falled to flnd
‘the: dlfference between schlzophrenlcs and psychlatrlc o

3 :controls in speech shadowrng w1th dlstractlon,."

s

Studles by Rappaport, Rogers, Reynolds, and Welnmann;‘

4'~(1966) and by Rappaport (1967) found that both acute and e

*nchronlc schlzophrenlcs evrdenced more dlfflculty in the S

‘;Awrltten shadow1ng (wrlte them down as you hear them) of

"'fthe center of the audltory freld and two, four, or. srx~h'

L 1rre1evant messages by dxfferent v01ces were presented

o o
'jsequences of 30 random numbers (rate of one per second)

%fthan dld normals when the relevant message was 1ocated 1n.7-'

'1

-fsome 1n.the rlght and some 1n the left ear.. These dlf-'vf'

fﬁferences dld not exlst when there were no dlstractzng mes--h;_f

0

”VSages nor d1d they exlst when all messages were presented

';'?rln the mlddle of the subject s sound fleld, 1 e.: dlotlc- f;‘:

¥

7-ally rather than dlchotrcally. In the latter case both

'f';jgroups performed very poorly.v A recent study by Rappaport;;ﬁ

f:;gf(1968) farled to repllcate the above dlfferences. Lastly,if.»~?"“

| Vivinclusrve and nonoverlnc uslve sch120phrenics had more

/..

"fffPayne, Hochberg, and Hawrs (1970) found that both ovez-:}1f'°

ﬁfﬁﬂdxffrculty verbally shadouinq random three letter words asfﬂ?ffy;}[f




;:n_ihfl:.hf.\\§:y‘
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well as phrases than dld normals when 51m11ar dlstractlng «g,{i

: mater1a1 was presented 1n the opp081te ear..l.

In summary, the maJorlty of studles rev1ewed 1n thlS

—

,Sectlon have qute con51stently found a selectlve attentlon - i

zfdeflclt speclflc to schlzophrenla (w1th the exceptlon of

- patlents w1th(organlc central nervous system 1mpa1rment)

'»p“for both ip51modal and blmodal dlstractlon usrng recall

'and wrltten shadowlng reSponses (except 1n the case of both o

'7relevant and lrrelevant vxsual elements), for 1psxmddal

r*recognltlon w1th random lpSlmOdal dlstractlon, and for the

dlstractlon uslng v1sual pattern recoqnltlon, audltory word

1

3

‘-shadow1ng of randgm words and phrases us1ng 51m11ar types of

._dls con51dered here.i,;,f

’“~uarea were carrted out by Neale, McIntyre, Fox”;and Cromwell "

vﬁ"ﬂ(l969) and,Neale‘{197l)_uslng,acute schlzophrenlhs.:

A

{I;ddlstractxon.- Features used to explrcrtly dlstlngulshvrele- .‘
“'hvant from 1rrelevant materzal 1ncluded sensory modallty,
‘ v01ce sex, locatxon in vxsual space, locatlon 1n audrtory

ﬁ’pspace and other qualltatlve features. ff'

o SPAN OFjAPPREHENSﬁONISTUDIES',sra T

As used here span of apprehen81on Wlll refer to theaAf;fgﬁsf;(

'”Qamount of 1nformatlon an 1nd1v1dual can process from a-

-8

»“'rfbrlef exposure to a stlmulus dlsplay. Only the v1sua1 casei}i;};ﬁf

-

i,

.i_, L

Two of the major studxes done on schlzophrenrcs 1n this Lflffi

zghes;




’ Studles w111 be revxewed in detarl Sane the basxc pro—k

'-Acedure they used w111 be employed as part of the maln study’.'

‘;‘presented in thls thesxs.'.

A Neale et al. (1969) and Neale Kl97l) sought an. estlm-"yd'
. ate of the number of elements an 1nd1vrdua1 could process :

from a vasual dygplay of consonants that was free of re- -
_‘«sponse blas and not confounded w1th 1nd1v1dual dlfferences.
i'fln recall. They used the paradlgm glven by Estes (1964,Ah75
'3?_1965, 1966) ' Accordrngly they used a forced—ch01ce pro— ’

’.cedure 1n whlch the subject had to dec;de whlch of two

'»rtarget letters,;"T“ or: “F": had occurred on each trlal. f'
| 'hOn these trlals the target letter was randomly located 1n ,E}

an lmaglnary 16 cell matrlx amrdst 0, 3, 7 or: ll other |
hs'randomly selected and located consonants (Neale, 1971)
"ﬁ Span of apprehensron was estlmated usxng the formula of Al o
'h’(Estes (1965),; | N o __V e ’ :
e [2 P(C)-- 1] n,,p(c) ,_.5 (1)

e

.',fwhere d lS the estlmate of span or number of elements pro—
'ffcessed, P(C) is an estlmate of’the probab;llty of correctly
1ffgdetect1ng whlch of two equally lxkely target letters has

}d}foccurred usxng the PrOPOrt1°n °f trlals On Whlch the SubJeCt

‘
“

afi}A;vcan be seen, the larger P(c) the g eater 1s d or span,

Ls’correct, and D ls the number of elements 1n the dlsplay...f":_



‘ 1s derlved from the followxng.

g,_no processrng of any glven letter,‘the probablllty of the 11}:

proportlonally as d‘increases.;,~

=y

",subject processes d elements completely and does not pro— 5

cess at all, i. e does not process in any way relevant to -_?_'

'_'dec1d1ng whlch target letter is present, the remalnlng

D-d elements.‘ To demonstrate thls poant we see that (1) J;?

. - a .
'leen d elements\grocessed completely (on the average)

then 1;f P(C) + 1/2 (1 _t_)' a ? o (2) ‘ré.gff'

D
,_'Slnce ‘the subject will be correct whenever the target
letter falls-in.the set of d ‘elements processed = .-
- (which has a probablllty of d/D) and- w1ll be correct P
. with a probability of 1/2 when he guesses on’ trlals,_" el
. on which the target letter is not. among the d. elements '
vprocessed (whlch has a probablllty of 1 - d/D) ¥y

JAs we can see, glven the assumptlon of elther complete or

13

: [target letter occurrlng 1n the glven number of elements?”

;sampled, d whlch have been completely processed, lncreases ;454..5f

B ] l,":f. T v

ﬂ'" A

It is true that P(C) u91ng the recoqnltlon forced-Z

; Ch°1ce procedure (flnd "T" or "F“) is a measure of the ;’,31fl}

.ftrials there are
'-5‘that the SQbJect evenly dlstfibutes hlS "T" and'“r" re-ff
5Jfa3ponses over the trlals.l However, P(C) can.be used to fi};[?;};jf

"festlmate d dslng (l) on if P(C).ls purely a functlon of |

L

4’-.. .

'ﬂidetectablllty of a target letter 1n a matrrx of 1rre1evant hg,,[“

'”ﬂ’letters that 1s free of response.blas glVen,that across

equal numbers of “T" and “F" strmull and




ve' . : o

4 whxch rmpl;es a processxng model whereby each of the d
elements 15 fully ana correctly processed or scanned on'
,;any glven trlal and the other elements ‘are not processed at

| ;;:ail{‘ Let‘us call thls approach to span of. apprehensxon
estlmatxon the "partlal report” technlque.r The other tech-
nlque for estlmatlng span of apprehen51on dlrectly 31mply
requlres the subject to recarl eVery 1etter in the matrlx
he can, 1mmed1ately after matrlx termlnatlon. Thxs d1rect
technlque for estlmatlng Span of appfehensxon we w1ll calll
;,; the “full-report“ technlque.i As yodycan see, holdlng dlf-
.z"bferences~1n 1mm;drate memory constant, lt would_be pOSSlble ;.
dhffor subject groups&to dlffer on so-called span as measured U

diby the part1al report technxque and yet not dlffer u51ng

.f_the full report tgchnlque to the extent that P(C)ls a “'

’ “‘functlon of somethlng more than span of apprehenglon, 1 e.v‘3*.

o seiect1V1gy of attentlon in terms of selectlve perceptual

;7'recogn1tion. The selectlve target letter recognltlon task fﬂ'f(,

' 'f.(“partlalareport"’task) uSed by Neale et ai. (1969) and
J”;;Neale (1971ﬂ 18 1n many reSpects analogous to the V1sual

“‘search tasks studred by U. Netsser and his aSSOClateS ,;,"pﬁ

Lo : shusuaé}y referred to as a target letter

*"arecogn;tion task ‘in thi¥ paper.  This is. accordlng to the: N
-use .Of the term recognitxon"’ln psychophySLcs for‘tne Rl
fdenOtatlon of - éspense indicating which-of severalf\n*

- ‘possible-stifmuli is judged to be ‘present by the sub;ect.f,;&i°;[h7f

:ZvThe;task is- referred to &8 . a- target-letter detéection - sy
< task’ only in the- context of s the work of Neale et al.- 1"‘
:(1969) sxnce they used the. term "detectlon“ for thxs task




A_umtdmrmmtug

”ff'studles also 1

P '
') e . v
<« . . ' . . e .

(Nersser, 1963:kNeisser,_NOVick; & Lazar, 1963; Neisser &

Stoper, 1965) . rl‘;theSelexperiments subjects were instruc-

ted to search~l{ ”gsjof létters,“arranged as line

-

ko~

,'lists, for one § ier, or any of several letters 1n

*_lthe.array{f“' _fp0551ble Search tlmes were cal-“
Cof time the subject took to scan the '
o\

=nt11 he . located the target letter (or S

 gulated fol
o array'iineé,
,letters); | f;tlme per llne was found to be far less R
_than'thg.tlmév ”éred if all of the letters on. each 11ne
'FWere‘fead;~ li fne cases a speed of ten. llnes per second

was achleved. i tEwas also found that multlple searchd;

‘dld not take lii gr than dld searches for one target 1etter

”-when subJects h"j -een glven suff1c1ent practlce (Nelsser, .

l-ﬂ1957, p_ 70) The subJects 1n these experlments reported

etters were seen as blurred whlle thel'
'ltarget'letters 0 Jump out from the lrne._ These

! ated that search tlme ‘was shorter when
.L;the target letter shared less features ‘in’ common w1th the
:*:nontarget letters, e.g. 1t wa; more dlfflcult for Subjects ',

o to search for a rounded letter.lake.Q-ln an array of rounded

"1fletters than 1n _n array of angular letters., Nelsser (1967)

”f 1ncludes these s'udres of target letter search as examples

:xfof the selectxve Trsual recognrtxon g focal attentron“)

‘»_process descrlbed 1n hls theory of attentron.: In terms of

‘ ) < . . oL \ (
':fthis analogyo I am not suggestlng that subjects necessarlly

"‘scan or, search the tachlstoscoplcally presented arrays rn ’7' ;;”__

ifffa~seguent1alﬁfashaon.‘ The maln point 1s that, usrng the g»}{iggzg~ '

SR N e e e :'ﬂ' L B S e el j-,F\. N




: search ‘study analogy, subjects may not fully recognlze

' (process) the 1rrelevant letters 1n the "partlal report”
!

task employed by Neale et al. (1969) ‘and- ‘Neale (1971)

| f”Instead 1rrelevant letters may only be processed (preatten--!

“"10 N

‘tlvely and pOSSLHly in parallel) to the p01ht where it rsl"h

ggclear that they contaln features whlch exclude the possx-_Jf

‘a,blllty of . thelr belng target letters. When target letters

" like T and F are used, an example mlght be that letters w1th

'*-curved features ‘are not processed beyond the detectlon of

1“the1r curvedness. “In agreement w1th thls Lnterpretatlon,f'
'McIntyre, Fox- and Neale (1970) found, 1n a study u81ng
college students that ancrea51ng the degree of feature
srmllarlty between target and n01se letters reduced the N

‘7probab111ty of correct target~letter recognltlons in tach~

1lstoscop1cally preSented dlSplays at brlef exposure dura—“"d

'v:g?ons.g Davldson and Neale (1974) agreed that a hlerarch-
ically organlzed selectlve attentxon process, as descrlbed

in. Nelsser @ (1967) theory, was 1n operatlon for the o

B u"partlal report" target-letter detectlon task used 1n the L
}";studles of Neale (1971) and Neale«et alﬁ§(1969) although

: 1ﬁ1nd1v1dua1 dlfferences 1n,processes llke bpeed of nonselec— e

;t1Ve 1nformat10n processang mlght also be reflected in
T‘:scores on thlS task.-_ B | :

tlyb Neale et al (1969) and Neale (1971) compared thé

'gntarget letter detectlon performaﬁée of acute schxzophrenlcs fja'u

°to normals (1n the first study) and to nOnschlzophrenlc ,i_”’>f

\

Qf?,psycﬂlatric patlents and prison 1nmates (1n the second
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'tf' These authors Lnferred from thelr aata, by plugglng P(C)

studyy : They found that acute schLZOphrenacs (whether o

good premorbld nonparanord gooo premorbld paranord Aor :

S poor premorbrd nonparan01d) eV1denced poorer detectabll*-”

Q 1ty for the target letters (lower P(C) ) than dld controls .

when 3,17 and 11 lrrelevant consonants were presented No .

dlfferences were found in the detectablllty of the target _

ER

letters when no dlstractlng lrreievant letters were pre—’

‘:ffsented.‘ The matrlces of letters were presented at 90 msec'

exposure-tlmes and 78 ftl lumlnance 1n the Neale et al._r
(1969) study and at 70 msec exposure tlme and 6 ftl.dlum¥u
| ‘1nance 1n the Neale (1971) study Consonant.matrlces '

'-1subtended a vxsual angle of 2 by 3 ln both s;udles.

1nto formula (l), that acute schlzophrenlcs ev1denced a
lower Span of apprehen51on than dld cOntrols. HoweVer,‘
(q they then concluded that these dlfferences in _span of B
apprehen81on”dmlght be due to a def1c1t 1n the selectlve

recognltlon of the target letters by the schlzophrenlcs,le

faster lconlc memory decay, or slower proce551ng of 1nfor- XA

. '

.-v.' ; . 6’
matlon._a - = D .
o R _ ) ':g'ﬁl

A study by Cash, Neale, and Qromwell (1972) sheds

further llght on the above studles.. They usea exéﬁtly the@hf{‘hf'

eame matrrx type, exposure duratlon,'and lumlnance vagaes"

as d1d Neale (1971) Matrrces both 4 and 8 consonants were

»

employed.‘ The only dlfference was that Cash et al.v(l972)_f§-

<

used the fu11~report technxque, 1 e. SUbJeCtS had to

B
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: o _ i '=i , ,
1mmed1ately recall all. of the elements they could after

each matrlx termlnatlon. No SLgnlflcant dlfferences were
Q}found between acute schlsophrenlcs and nonschlzophrenlc..
'psychlatrlc controls., However, both groups ‘did recall more
Tconsonants than wouId be expected by chance alone. :The
dauthors concluded that . these results 1nd1cated no dlffer-s
‘ences between acute schlzophrenlcs on span of apprehen81qn,

’ when gompared to controls They then . 1nferred that ‘the
. v
.

| schlzophrenlc versus- control dlfferences found in the Neale

et al (l969) and Neale (1971) studles mlght have been a

functlon of a deflclt in selectlv;ty of attentlon on the

'part of the acute schlzophrenlcs, rather than being due : “f; o

o

' 'to a lower span of apprehensxon. Dav1dson and Neale (1974)

1
1

‘:used a target—letter detectlon ("part1a1 report") task llke
L ?

that of Neale (1971) except that the target letter ("T" or

: “F“) was 1nc1uded ln an array of frve n01se letters Displays

”ﬂ:‘were presented at 70 ‘msec exposure duratxons w1th a lumln-'

;anceaof 6 0 ftl for the stlmulus exposure f;eld and 1. 5 ftl
for the flxatlon fleld. Flve dxfferent sets of dlsplays |
."fwere used.a One set cons;sted r?r each trlal of the target p
,:letter plus five different randomly selected noise letters.
thhe four other stlmulus sets conSrsted for each tr1a1 of a‘
'target letter plus flvé 1dent1cal dlstrgctor letters. ' The fj'

-x=

fldentrcal dlstractor letters were the same over trlals for

- each of the four stlmulus sets of trlals w1th drstnactor

'fletters “E“: "I"‘“"U""and “0"‘be1ng uséd for the four sets.

| One expertment presented the flVe sets 1n separate trlal'

e

o
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h letters was taken by Dav1dson and Neale (1974) to 1nd1cate

el g

Mblocks , Another experlment 1nterm1xed the flve sets acrOSS'
‘trlal blocks._ For both experlments 1t was found that schl—
| zophrenlcs had slgnlflcantly lower target letter detectlon

\

.Lscores than dld psychratrlc controls. 'Furthermore, both

groups showed the ‘same’ degree(of 1mprovement, w1th 1owest

) scores for the random noise letter trlal block and progres-7
»l,51vely hlgher scores as the drstractor letters 1n the four f
dentlcal dlstractor letter sets became moreldlslmllar from ‘o
the target. Relatlvely acute schlzophrenlcs &ere tested._,;/j
In the flrst experrment, only, the psychlatrlc control

sample consxpted largely of alcoholxcs.f These resultS‘¢

_p01nt to the operatlon of a selectxve perceptual processlng

o

u‘mechanlsm s;nce target letter detectlon 1mproves when
',dlstractor letters are redundant and whenydlstractor letters
are more d1581mrlar from\the targets.. (See the earller dis-v
cussion on selectlve attentlon 1n search tasks) However,
:1[,the flndlng that schlzophrenlcs beneflt Just as much as
,controls from the redundancy and dlssnmllarity of dlstractor‘

- .

that the lower scores of schlephrenxcs lS not a functzon o

‘“'of the selectlve 1nformat10n proce551ng aspect of the

Htarget-letter recognltlon task,,but rather that the lower
Aperfonmance bf schlzophrenxcs must be attributable to a
dfnonselectlve deflClt for informatlon processxng 1n SChlZO”_l' B

o :phrenlcs Such as slower lnformatlon process;nq.r‘

s - study by Spohn, Thetford, and Woodham (1970)
lnvestxgated the relatlonship between visual span of appre-:}y7l
S =



l¢."than dia. nonparanoxd schxzoghrenxc', whether acute or

hen51on and autonomlc arousal 1n.schlzophren1a.l They

-used arrays of 51x“consonants each presented at exposure :
duratlons of 50 msec, 250 msec, 750 msec, and l 100 mSec.
‘Each array con31sted of two rows of three consonants each
SubJéCtS were 1nstructed to 1mmed1ately recall as many of

y the letters as they could They were then to enter the

',letters recalled 1n the approprlate locatlons of a six-cell -

..‘,grld and to- flll in’ all 51x cells of the grld Spohn et al.

,(1970) found that schlephrenlcs had a statistlcally 519-
h‘nlflcant lower Span of apprehensxon (lmmedlately recalled
dless 1etters correctly) than dld nornal flremen controls -
| for all exposure tlmes. Schlzophrenlcs also 1mproved 319-"
nlflcantly less as exposure tlme lncreased than d1d the

'.control subjects. The statlstlcal tests were performed on.

”resxdual scores wyth Wechsler Vocabulary 8cale scores used

- as the covarlate. For one testlng se551on, u51ng a. con-

K stant 50 msec exposure duratlon, schlephrenlcs whether

*'acute or chronlc, poor or good premorbld adJustment, and

. whether parano:Ld or . nonparan01d ev:Ldenced a lower Span than

ydld controls.' Acute paran01d schlzophrenlcs had a sig-

"nlflcantly lower span than dld acute nonparanoxd schizo-‘

‘ rphrenzcs.- For a second testlng se531on, u51ng the four

. exposure duratlons presented 1) dlfferent trlal blocks,

-fparanoxd schlzophrenlcs had sxgnx'xcantly lower span scores

Q@ .

.nfchronlc. Resxdual autonomic arousal scores,*with the -

el



1

level or response amplltude and span for elther group.

0
AN
~

levél on autonomlc scores removed, were used 1n the data'v

analysxs. Amplltude of heart rate cyllc varlatlon for both

‘-

before and after stlmulus presentatlon correlated posxtlvely

; w1th level of: span of apprehensxon equally for both schlzo-'V

X

phrenlcs and controls.' Restlng level heart rate levels and

pre m:j.nus post stlmulus heart rate change scores were not

o 51gn1f1cantly correlated w1th span scores for elther group.-

Smaller decreases'ln\sfln conductance level from the be-A
glnnlng of test trlals to the mlddle, were found to be |

assoclated W1%h hlgher span scores by the same amount for
both groups.a In general-there»waS“no-satlstlcally SLg—E L  1 %»'_-

nlflcant correlatlon between overall skln conductance \ ji

These results do not support the theory of Venables (1964)
Venables (1964) malntalned that span of attentlon shoul&
be extremely narrow for chronrc sch120phren1cs and ex- :

tremely w1de for acute schlephrenlcs.. The work of Spohn

-0

et al..(l970) lndlcates a lower span of apprehen51on ;?
for both acute and chronlc schlzophrenlcs compareduto

controls. Furthermore, overall heart rate and skln con-'

\"(

ductance level scores were not assoclated wrth span

v

Performance 1n either the schlephrenlc or control group."1:

S

Thls flndlng 1s contrary to Venables (1964) as3ertlon that

a hlgher level of arousal 1s assocrated Wlth a more- narrow f-
"‘%

‘ri“v s 8"-'"_ L . LT . ERER
The study of Cash et al. {1972) showed no evmdence for

lower vrsual span of apprehension in acute schizophrenzcs fl
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as compared to psychlatrlc controls.~ Howeﬁer;ethetstudy@i
.:of Spohn et al (1970) found a srgnlf;cantly lower span |
of apprehensron for both acute and cé%onxc schlzophren;cs
.iwhen therr performance Was compared to that of normal
g controls (flremen) The studles of Neale et ‘al (1969) !

d Neale (1971) have been extens;vely dlscussed.. ln
these studres acute schrzophrenrcs were poorer rn per—
formance; on a task\lnvolv1ng the select1 e detectlon of
.?one of two target letters embedded in a brlefly presented
,Av1sual array of dlstractor consonants, than were psy-'
ldchratrrc controls.“ The work of McIntyre, Fox, and Neale;

l:(1970) 1nd1cates that thls task does lnvolve a selectlve B

"flnformatron processrng (selectlve recognltlon) mechanlsm~

‘:lwhereln 1rrelevant letters are only partlally processed.{

It would appear, then, that the 1mpa1red target-letter -
rrdetectlon performance of schlzophrenrc patlents found rn,f
 the studles of Neale et al. (1969) ‘and- Neale Cf??l) re-- h:_;'f'f@:'
:}flects the same selectlve attentronal defrcrt for schrzo-a:f o
Ffphrenlcs found in. the studles revrewed 1n other sectrons of
r:jthls chapter.isuowever, the study of Davrdson and Neale v‘t
if(1974) rndrcated that althoughﬂschlzophrenlcs and controls

“fshowed changes 1n targetnletter detectron performance

.fwhxch are congruent wath the utlllzatlon of a Selectrve

'”'fattentzonal processrng mechanrsm, the IOWer performance of

.ischrzophrenlcs did not appear to be attributable to thrs ”f?fw;j7'

3dfmechanism. Instead it was concluded that.the schrzo~f" =

"grphrenic deficrt lies in the area of a slower processing



~of xnformatlon (selectlve or nonselectlve) The’hork of

Yates and Korboot (1970) studled the performance of

. schlzophrenlcs and neurotlcs on a task 1n whlch subgects
"were asked to 1nspect VLSual dlsplays (all llnes, words, o
;por symbols) untll they knew the number of elements 1n:'
the dlsplay. Chronlc nonparan01d and paranoad schlzo-4

wphrenlcs as well as acute nonparan01d schlzophrenlcs gave

.f31gé;f1cantly longer lnspect;on tlmes than dld neurotlcs

'(acute and chronlc) and acute paranoxd schlzophrenlcs."h"

" No subjects made any errors of lnspectlon.’ These results-f"

-were repllcated by Korboot and Yates (1973) comparxng
"7chron1c nonparan01d schlzophrenlcs to cnronlc psychotlc
rdepre551ves._ Inspectlon tlmes dld not dlffer between
}chronlc paranomd schlzophrenxcs and chronlc psychotlc de-“

LS

“ipreSSlves.- These results poxnt to a selectlon of 1onger .

5hv13ua1 1nspectlon tlmes for schlzophrenlcs(especially chron-'

{
i

51c nonparLa01d schlzophrenics) as compared to psychlatrlc
]controls on a span— f-apprehensxon type task uSLng numer-';
%soslty._ As p01nted out by Yates and Korboot (1970) these
kiresults are congruent thh’Yates' (1966) theory,ofeslower:
;1nformatlon processxng in schlzophrenla as opposed to a
,pfspec1fic 1nab111ty to selectlvely process lnformatlon.‘ Off

ffcourse the results of?Yates and Korboot (1970) are not

*:conclu81vehsxnce man _other factors other than the need

1“*for more tlme to process xnﬁormatlon may determine the

Vdselectlon of longerixnspectlon times by schxzophrenxc sub-‘g

7

“gects.; In terms of the flndmngs rev1eWed 1n this section f5;

FIRENE

o



fthe central questlon is. one of at what stage or for what

.aspect of the process of selectlve organizatlon of visual>'

1nformatlon schlzophrenlcs have dlfflculty in proce351ng
’°1nformatlon.

¥

e {.3,;'- ‘ THEORIES 01:' SELECTIVE /ATTENTION .
% AND INFORMATION PROCE.SSING IN. SCHIZOPHRENIA

In thls sectlon general theorles of selectlve atten-hV .

tlon are rev1ewed.n The flndings rev1ewed in earlxer sec-‘

f'tlons of thls chapter are summarlzed and the maln study

presented in thls thesrs 1s formulated 1n terms of an out—

'

ullne of p0531b1e poxnts in the process of selectlve v1sua1p"

.wrecognltlon where schlephrenlcs mlght dlffer from controlf~fh

‘zsubjects.;'

memory,pand human lnformatlon processlng to be dlscussed,

ilS the bellef that the human organlsm lS not capable of

.

ffprocessxng and respondlng to all the lnput present at the

f,receptor leVel at the rate at wh%ch it 1s commOhly pre- i

gisented 1n everyday llfe., Thls 13 especially the case o

)“when the rate of 1nformation 1nput lS helghtened such as

’~f1n 1nterference studles, partles, and dlchotlc llstenlng.i:f:;',J'f
'Thls 1s also the case when receptor 1nput 1s only presentl“'

for very brlef duratlons*as 1n uhe tachlstosc0pic gre- ;Qﬁd .

sentatxon of v1sual materlal. The theories rev;ewed,

Essentlal to current models of selectlve attentxon,.-;'

50



concentrate on voluntary attent10nal mechanlsms morﬁ than )

b:on the 1nvoluntary control of attentlon by stimulus pro—.t”

pertles and mot1vat10nal processes.~‘

Broadbent (1958) was one of the early theorlsts ln

'"tHe area of select;ve,attentlon. He proposed that lncomlng

h’plnformatron 1s held 13/a short-term pre-perceptual memory

jllmlted capac1ty 1nformatlon proce551ng channel. That

"store‘ The 1nformatlon decays rapldly and lS lost 1f 1t u,,';:_h

-

i~1s not selected by a. fllter for further processing in a

)

.«.'

vu'whlch is not processed 1s that whlch is act1Vely kept put

Zby the fllter._ ThlS fllter operates llke a sxeve or

’rcolor fllter. Informatlon mlght be flltered u31ng var-fly

s

{'lous phy51cal characterlstlcs such as pltch or locatronjihﬁ"

'g{audrtory perceptlon, or color, 5123, or other feature

fticharacterlstlcs mlght be used ln vrsual perceptlon. ,In*jf‘*
_ jBroadbent s theory the fllter operates on stlmulus pro-;iv

0

ﬁfzpertles (stimulus set) rather than on propertles Whlch

-_tlon (response set)

’f;requlre elaborate post—perceptual conceptual clas51fica- R

The theoretxcal prOPOSLtiOﬁS of Broadbent (1958) have

pjnot heldﬂup)to exper1mental znvestlgatron.- Findlngs con—"flefeV

"'Ecan recognize thelr names in the “flltegzd out“ auditory

oy

'ptrary to. h1s proposals lnclude the followrng.; 1.1 SubJects e

e _~-

”Quchannel (Moray, 1959).” ; If two separate voices are P”Vﬂ'? P

.d

azﬁpresented one of whrch ls bexng selectrvely attended to k7' :

;;fand shadowed, and the secondary "1rrelevant” voice ls

S



Speaklng the same message but lagglng behlnd lnﬁtlmep;SUb‘_,

N 5

| jjects reallze that both messages are the same (Tf%lsman, -"'

;1964a) 5 When two messages are presented, one ln each

i

:fhthe message thus far presented 1n the primary channel

.;'That 1sw when the ear—locallzatlon of the message is

:1§sequent1ally 1mplemented hlerarchles of tests; whldh lead

fgfwhlch tests‘are carr;e' ‘out.

)

f; ear, and one 1s belng selectlveﬂy attended to and shad- o S
»b*owed, subjects Shlft tQ the secondary "1rrelevant“ channeli_ |

”'then the words oh that channel follow contextuallynfrom

o' ' ‘T

vlésw1tched 1n mzd—stream subjects qulte readxly contlnue to

ﬂ_shadbw the same message (Trelsman, 1960) ;fhi_fi?itfsi' -

Trelsman (1960) sought to extend Broadbent s model to

‘faccount for flndlngs such as the above by poStulatlng that L
;the fllter Smely attentuated the message in the SeCFndary

*ﬁflrrelevant channel.; Furthermore,,she poStulated that

P

5;§to the Ldentlf;catxon of perceptual unlts, such as words,‘#V;{d

~ffhave varlous cutoff pOlntS on orlterla assocmated thh 'Qﬂ;:‘ﬁf

N

ffdthem at each test p01nt”1n the hxerarchy. Attentuatlon 13

‘f?v;ewed in terms of the" togﬁgggintfinjtheyh;egarghgy;g;3g‘

;Therefore, for the overall



%

'faddenda to the fllter model made by Trelsman, ‘one has come ;&m
':close to the model of selectlve attentlon and pe ceptual
dorganlzatlon put forward by Nelsser (1967) and Hochberg ‘ d,;:_'
;“(1970) ThlS model is . called analy31s by-synthe31s ‘by o

»'_Nelsser (1967) and ant1c1patory encodlng“'by Hochberg(197m;§

| The analysxs-by-synthe51s theory postulates,.on the.
iba31s of the work of Sperllng (1960), Averbach and Coriell |
,ta(1961), Pollack (1959),‘Er1ksen and Johnson (1964) and many f.'
i’others, that 1nformatlon arr1v1ng at the v1sua1 and audltory ?‘
aureceptors 1s held in a sensory memory after stlmulus term1~ -
Anatlon. Inrthe course of the duratlon of sensory memory allif:
Jgotentlal 1nformatlon 1s Stlll avallable for ﬁurther proces—m{i
.v,‘sxng.l For vision, sensory memory 1s called “iconlc memory”:;y
Jand is’ estimated to last from several hundred mllllseconds:f?«‘J
_to one second after stlmulus termlnatlon._ A stimulus dura-t_;'
}fﬂtlon exceedlng 50 msec does not Seem. to extend the duratlon*lwmi"’
:;lof lconlc memory although smaller exposure tlmes can reducef,f‘
'l’:its effective duratlon.. For audltlon, sensory memory is. _A*fdijdlbf'ﬁ
yt}called ech01c memory ‘and 15 estlmated,to last one or tWOF e
H'dseconds.' According to the analysis-by~synthesis model of

*ﬂlNeisser (1967) lnformation held 1n sensory memory 1s pas-."

sﬂjsively preattentively processed 1n parallel (spatlally and

Tsoperatlonally parallel proceSSLng) all over the sensory
‘}fleld Preattentive procesSLng of visual and audiﬁbry
,‘information held 1n,iconic or ech01c memory is global and

: fwholistlc.- Preattentive processing segregatep the array - ;7flu¢~ad




N
.of stlmulatlon lnto unats, allow1ng for the detectlon of
3 N S A
tuislmple features and global propertles "of the stlmulus e

f;array. Focal attentlon, as descrlbed by Nelsser (l967),,a“s
71nvolves the allotment of an: actlve process of 1nformat10n S
'uextractlon and organlzatlon, called analy51s-by—synthe51s,‘ e
| to the preattentlvely processed 1nformation held 1n sen—‘

sory (1con1c or ech01c) memory.' Analysxs-by-synthe51s, asl'

‘the name suggests, is con51dered to be a constructlve syn- :"ff
' thetlc hlerarchlcally organlzed covert actrvrty by which -l
?one bullds v1sual or audltory perceptual obJects. hleg
”fprocess cons;sts of the generatlon of tentatlve syntheses'
bor recognrtaon unlt hlerarchles on the basis of. ‘the pre-'ti
::5attent1vely processed rnformatlon present ln‘sensory memory.;
55'Synthesis are reflned or altered untll an object lS con-5“b;”
IZLStructed whrch conforms to the preattentlvely processed
:ilnformatlon. The selectlve or focal aspect of attentlon

j?ls tlewed as the dlrected allotment of the process of |
?~fanalysrs-by-synthesxs to spec1f1c portrons or aSpects of
Hlthe stlmulus array.. Thls selection is based upon crxtlcal
r:features whlch can be dascramanated.at the leuel of pre—ﬁ‘“'
v”;attentlve processxng. Examples would be spatlal locatlon,
4”color. sxze, pltch and cr1t1cal features preprlmed by the ,]}jf'*'
fﬂselectlve actrvatron of partlcular recognltlon unlts (or |

‘<recogn1tion unlt hlerarchles) All of the examples Just

T glven depend upon diScrlmlnatrons made at a preattentive ’3hfphj73'“

*1evel'of analysls.v Thus5fselect“' Vattentron 1n the

_sense gust described lnvolve;fselectiv1ty;at a pre-»'NV;ﬁ,sjkpfjfp w




' perceptual earller level of 1nformatlon extractlon,-a

o tlmulus set“ rather than a'"response set“» As malntained

g
: "_

y o

cate that select;ve,attentlon tasks whereln relevant and

|
¥

by Kahneman (1973) there is consxderable ev1dence to 1nd1-'-c'

1rrelevant stlmull are dlscrlmlnated accordlng to physical
‘ 1

characterlstlcs such as spatlal 1ocat10n,‘saze, color, and

- .
pltch lnvolves the same selectlon mechanlsm as to selec—'

tlme attentlon tasks whereln relevant stlmullcare de51g—’
nated targets, e. g the 1etters ”T"dand "F“ ﬂ In both types' -
oﬁ tasks, selectlon of 1nput is- made at the early level of -
preattentxve process1ng on the ba51s of features detected
aé thls early level., Accordlng to Nelsserw(1967) 1nform-

atlon whlch 1s synthesxzed by the process of analys;s-by—kh

‘synthesls (1nformat10n whlch 1s encoded) is accurately

'5f récognlzed and respondea to and lS avallable for storage 1n'“

i.' a 1onger lastlng actlve verbal memory (short-term memory)

ol

.;»beneflts of analysys-by-synthe51s sxmply fades away w1thfli_’ffih.

'w On the other hand lnformatlon whlch does not recelve theh__'

'ﬁhe decay of sensory memory. Thus, Nelsser sees no nec-t‘;}fr.;Aunf
'8851ty for/the postulatlon of an actlve fllterlng out or71“

attentuatlon of lrrelevant 1nformat10n. Informatlon whlch

;;s not attended to, 31mp1y fades away.‘ Hochberg (1970)
1dent1caltto that of Nelsser (1967)., What Nelsser refers e

‘“_tory encodlng.. That Whlch 13

confirms a hlerarchmcally organrzed_i[




‘j_reSults of perceptual

o
..

,and context dependent set of perceptual expectatlons. As

: po;nted out by Kahneman (1973), one dlfference between

,the two theorles 1s that for<ﬂochberg consc1ous perceptual

o

vawareness depends upon the stggage 1n actlve verbal memory

'of perceptual analysrs (1nformatlon as to whlch expecta~'

) ‘tlons were conflrmed) For Nelsser, however, consc1ous

perceptual awareness 51mpLy dépends upon the perceptual '

analy31s 1tself wmthout ieceSSLtatlng the storage of the o

) Kahneman (1973) dlsagrees wlth both theogusts clalmlng that

~

’];_v1olatlon of expectatlons rather than thelr conflrmatlon P

f_contact w1th perceptual recognlgeon unlts does not nec-

;) essarlly lead to consc1ous awareness and that lt 1s the

e’

. ra
cv'~

.jj wthh gr@motes consc1ous'perceptual experlence. Thls bellef ‘

L)

1s based on hls hypothesrs that perceptual effort and

awareness are hlghly COrrelated._ Redundant ea51ly conflrmed

B

1nformat10n requlres llttlé effort for 1ts perceptlon and

a

Qence 1s ea51ly Iost from awareness.l Kahneman (1973) pre-;.f;f

K

hv sents a model of selectlve attentlon whlch is very 81m11aref~'

R to the models of Nelsser (1967) and Hochberg (1970). agpme}\

e e e

of the unlque aspects of hlS theory lnclude the follpw;ng;:,u’_a
| He Postulates the exlstéhce of a flgural emphasxs prébess ,7

T Whlch folleWs the preattentxve processingyof Nexsser s

"34( A / A
theory and precedes the actlvatlon of recognltron unlts.;z

e /n.»” N

t;on wh;ch Ls grven attentlonal emphasis and the par ulax

LR S

unlt of that 31ze to be emphasxzed Jn;essence;9flguralv_"

eness in actrve verbal memory..,ﬂﬂ

Flgural emphasas determlnes the srze of thé unrt of p:rcep-’ |
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femphasis corresponds to the 1n1t1al levels of actlve per-

‘-
ceptual syntheSLS 1n Nelsser s (1967) pro¢ess of analysis-

7

_by synthesrs. Furthermore, Kahneman (1973) proposed that

the actlvatlon of perceptual recognltlon unlts (syntheses)

. is followed by a stage called "SEleCtlonimE1nterpretat10ns.

} ThlS stage refers to a seiectlon amOng a number of equahly

llkely perceptual reCOgnlthnS whlch have been generated by

5

the" activatlon of recognltlon unlts. Interpretatlon 1s
‘crltlcal to the extent that stlmulatlon 1s amblguous. “He
""belleved that consc1ous awareness 1s contlngent upon the =

.*selectlon of lnterpretatlons. Inattentlon to stlmull at e

early levels of processxng results 1n 1mpoverlshed 1nter—ﬂ
R ,b p»",

; pretatlons of theSe stlmull and hence a- mlnlmal degree ofh'
: L
-awareness. Stlmull that have been attended to have recelved

‘more effort and resu%t in- hlghly artlculated 1nterpre—

o tatlons and hence a hlgh degree of awareness assocxated

S

 with them. * A R T R e t.‘,_‘ -

.'J : . o ¢ : ) l N 'Al " : : v I ‘4 . w « ! - i

”',Selectivezhtﬁéhtion in Sohizophrenia_="

° s T

. The extenSLVe(experlmental ev1denbe on selectlve vxsualftf\'
ﬁdsand audltory attentlonp crltlcally revrewed 1n the works of .
-‘«Nelsser (1967),‘Hochberg (1970), and Kahneman (1973),'if' -
glves a great deal of support for the baSlC attentlonai
h‘model these three theorles share in common.g Lrttle support
‘: however rs provideé for the fllter theoryBroadbent (1958)

?.or the notlon that all seleétlve attentlonls post—perceptual]



| . . o
fas presented in theOrles by Deutsch and Deutsch (1963) and'

_Norman (1968) To recapltulate, the follow1ng stages of

. perceptual organlzatlon and storage are postulated to ;
Ktake place in the selectlve attentlon process, uSlng |
'Nelsser s theory.A‘All of the’ potentlal sensory 1nformation
.gls present for the duratlon of the stimulus plus the

4 duratlon of. sensory memory (1con1c or ech01c memory)

' At thls level 1nformat10n is crudely preattentlvely pro;

cessed in parallel allow1ng for the" dlscrlmlnatlon of

N ..

ﬁcertarn physrcal propertles llke spatlal locatlon,‘color,

pltch, and stlmulus features crltlcal to the synthe51s

58 -
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: .of partlcular perceptual objects (targets) Next,’an active ; -

_encodlng process ( analy51s—by-syﬂthe513", "ant1c1patory
encoding")’ constructlvely extracts lnformatlon from sensory .

'd”memory;, anodlng prlorltles (perceptuﬂl sets) determlne
-hthe partlcular perceptual objects whlch are- to be con—'

structed from the- lnformatlon avallable 1n sensory memory

In dlfferent terms, encodlng prlorltles determlne the |

| -‘mformatlon whlch rs to" bg extracfed before sensory‘ memorya

3

';has decayed. Informatlon whlch 1s encoded is stored in B

'an actlve verbal memory (short—term memory) and can be revffj‘

’t

called Informatlon Whlch 1s not encoded is lost. The
'yllmlt on the‘amount of 1nformatlon whlch can be encoded "
:'dep nds on the amount of tlme aVallable for enoodlng (length
:rof rate of stxmulus presentatlonrf”the Speed wlth whlch the |
“.glnformaflon can be encoded and the limited capaczty of the o

¢

;actlve verbal memory system. Authors such as Sperllng (1960)



59 .

naVe'ciaimedithat, w1th visuaileiements presentedltachiSto—d_‘, o
scopicaiiy at the commoniy useo exposure ourations ot |
around.bo msec, the iimitation on the number of eiements

.(e g. iegters or digits) which can be reCOgnized and imme—
5‘diately recalled correctly (span of gpprehené&on) is. not due

to the normal~rate at Wthh elements are processed ) He

‘”hclaims 1nstead that the llmlt on Span of apprehen81on is the

"?gand c1tes eVidence to support this contention (Neisser,

glimit on. the number of items which can be held 1huact1ve
short—term verbal memory In other words he clalms that the

[

.llmlt on v1sual ‘span of apprehenSion is due to the llmlt on
span of 1mmed1ate memory (active verbal memory) | However,_.
' Neszer (1967) has p01nted out that at exposure durations

“of 50 msec the span of apprehenSion is usually about fourl
or. five elements whereas the ‘span of active verbal memory
averages about seven elements.< Neisser claims that the fast r

'proce581ng rates necessary for tachistoscOpic recognition

Ciof elements reduces ‘the memory capac1ty f0§ these elements

i1967, p. 222) This claim, in effect, means that the in--

'.formation cannot be encoded rapidly enough at a rate that

: ,would allow for the utilization of the full capacity of

T

o active verbal memory. In further support of. the idea that

&

'-the limit on span of apprehensxon is not the capacity of
’hactive verbal memory. studies by Mackworth (1963) demon-
;"strate that the Span of apprehens1on steadily 1ncreases as
exposure time increases from 100 msec to 4 sec._ At-4 sec

R tne usual 1imit (abput seven letters recalled) of active
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- verbal memory issreached.
, o P _
In v1ew of the model outllned above fhe specrflc abllrty

to selectlvely attend depends upon the ablllty to form, ‘;"q

' emalntaln and apply selectlve perceptual sets (encodlng

1 prlorrtles) to the alre;dy preattentlvely and pa381vely :p_-
'*processed 1nformatlon held 1n sensory memory Selectlve

» perceptual setscmay be voluntarlly marntaln, determlned by
’#contextual expestancxes,_or determlned by motlvatlonal

factors.' When select1Ve attentlon tasks are’ glven to a'

. Y
subject defrcrent performance could result from° ‘a prlmary

dzlnablllty to voluntar1ly form and malntarn a selectlve per—\
eceptual set;’ the intrusron of rrrelevant percepfual sets,d'pr
aa faster decay or degradatlon of preattentlvely processed'j‘o
‘lnformatlon held 1n sensory memory, wh1ch would result 1n r:"
‘,less 1nformatlon berng avallable for selectxve encodlng, an ﬂ,»

’,1nab111ty to. synchronlze or otherwrse 1nterface selectlve
‘encodlng operatxons w1th the tlme of 00curance of lnforma-

-ﬁftlon in sensory memory, a slower rate of selectlve encodrng, ieﬁ
or the 1oss of already selectlvely encoded lnformatlon in- t
.'an 1neff1c1ent actlve verbal memory system or through 1nter—:f}

<‘ference durlng the recall of the 1nformatlon.j';

N

The studles rev1ewed ln thls chapter have provided |
- ‘xtensrve eVLdence that schizophrenlc patlents have rela-,“'
j\\bly defzcxent performance on tasks expllcxtly re@ulrlng }i7f‘ O

4:the selectlve perceptlon and recall (or shadowxng) of -jd

*Hf;information presented in visual and audltory modallties when



”, locate frgures ln tests of fleld dependency such as the

xf,embedded frgures test.» The studres on percegtual con-

‘:-theadrrectzon of an 1neffrciency ln’estlmatlng the size

Fi'of drstal objects rather than an error blas for under or

'over—constancy._ Thrs could SanlfY an lnabllity to .

v

‘compared to psychlatrrc controls and normal subjects.

Lo s

- Ev1dence was also presented for an attentlonal performance

-def1c1t when relevant 1nformatron was presented 1n one

sensory modallty ‘and 1rrelevantd1nformatlon was in the

other modallty (for vision ‘and audrtron) ' Thls 1ower

yattentlonal performance by schlzophrenlc patrents may be

i

paragraph.- Fleld artlculatron studles revealed more f1eld-

'dependency for schlzophrenrcs as compared to controls.
'Thls may reflect a deflcrency 1n the lnltlal preattentlve

"segmentalrzatron of 1nput and/or a prrmary dlsorder ln the

(1973) rntermedlate stage of frgural emphasrs could be the

"pornt at whlch schrzoPhrenlcs are unable to selectlvely

stancy were equrvocal wrth respect to dlfferences between N

- schrzophrenrc patlents and controls.i However, ev1dence

‘ ﬂrevrewed 1ndrcated that rf there 1s a difference rt is: 1n

f'f*pretatlon stage of Kahneman s theory. The L;ze estimatron

fistudles pOlnt to error brases rather than accuracy drf-v

S

‘"ferences for schrzophrenrcs.; Thrs may indlcate that one e

-set of post-recognrtion interpretatrons may be preferred f{*'

[ S Conis

'dthe result of any of the alteratlons llsted in the preceding :

- a brlrty to maxntaln a selectrve perceptual set. Kahneman s ,

el

‘*rfselect among post-recognrtron alternatrves in the inter—'fjl',;t



:‘Zover anOther depencingfon'the’schlzophrenlc subcategory;
The reactlon—tlme studles rev1ewed pornted to an in-
ablllty ‘on the part of schlzophrenlcs to malntaln a sensory-
motor set w1th respéct to the temporal predlc b111ty of
jstrmulus events. Studres usrng tasks other than RT also f
pornted to a sensory-motor synchronlzatlon 1mpa1rment for
schlzophrenlc patlents. ThlS 1mpa1rment mlght reflect a'fr-'
:typrlmary 1nab111ty to malhtaln a set or the presence of
1nterference from competlng sensory-motor/sets, as des-j,'tz
' crlbed in- Shakow 8. (1962 1963) theory of segmentallzed -:“ t
set in schlzophrenla.- The possrblllty of response- a‘”\j‘
.”Vfﬁlnhlbltlon servrng to.lnterfere w1th the malntenance of a{f"
;_ major accurate temporal sensory-motor set ln schlzophrenla
v‘twas also dlscussed | In the area of v1sual span of appre-7‘-7
vlﬂhen51on and the selective perceptlon of target letters |
'a'embeddhd in . brrefly exposed v?sual arrays of letters, 1t
L_lS not clear at what p01nt or p01nts 1n the selectlve

-uattention process schlephrenlcs have 1mpa1red functronrng.

It 15 tth problem whrch lS drscussed 1n the next sectrgn{,z~

‘vjTheoreticaleFormULation"offthe'Main*Stndy,r;
X e . .1,:4, :

The maln experimental study presented in Chapter III f S
ll;.was desxgned to help clarxfy at what pornt or poxnts in -
J-the process of selectxve vrsual perceptmon schlzophrench';v“ )
:L:_-have impalred or altered functioning- The study employs

".‘two vrsual perceptual tasks.‘ Both tasks are patterned 'ﬂ
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N

‘:.after.the;eXPerlmentS of Neale et al (1969), Neale (1971)
: and Cash et al..(l972) The selectlve attentlon task
4'is,;1n most cr1t1ca1 respects, ‘the same as the target—letter Ny
-Ldetectlon task employed by Neale (1971) and Neale et al._
:e‘(1969) Sub]ects are requlred to selectlvely recognlze
"whlch of two equally llkely target letters is present 1n

a v1sual array of dlstractor conSonants presented for a-

“':_brlef tachlstoscoplc exposure duratron (50 msec)., Thls

'““performance on

8

.1:task, as well as attent10na1 theories used to descrlbe ‘it, i:
‘has been extensively analyzed and dlscussed 1n thlS chaptera

.bThls task entalls the selectlve encodlng of letters 1n the

Vstlmulus array such that 1rrelevant 1etters are only par-l,
'f.tlally and 1ncompletely processed. However, other fac~1
'?,tors such as speed of perceptual encodlng or a degraded

| l;fv1sual 1nput w uld contrlbute to. 1nd1v1dual dlfferences in.ftec

Tthis task. The span of apprehensron task is

p~51m11ar to the full—report technlque used by Cash et al. p.

"w,(1972) Thls task was used in order to provide a measure e
'_of perceptual encodlng effzciency whlch does not requlre {1ir7 ,
fthe sub;ect to selectxvely process and recognlzé the letters |

o rn any way whlch would merove hxs performance score. o

"’f;Besrdes prov1d1ng 1nformation as to the Span of apprehen—.:

'Jffs1on for: schizophrenlcs as compared to control subjects,i"ﬂ;f”'“’
u’;?the span task proVides a baselrne measure w1th which to .
:"@fcontrast/performance scores: on the selective attention fﬁ“'
.qf{task. In order to obtaln a measure of span of apprehen_dr:tppgxi,g

*7tj°sion whlch was free of possxble contamination by resﬁpnsepfef'j-fo:
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ylnterference factors durlng recall, a. post-stlmulus re-:
‘cognltlon measure of span was deve10ped (see Chapter II)
-and then employed 1n the flnal study Rather than have
;subjects recall and rec1te the consonants they had percelved
'and remembered, subjects 51mply had’to select whlch of |
;3two consonants, presented after the_stlmulus, they recog- =

\

7nlzed as hav1ng been present in the>1etter array ]ust v1ewed

L The post-stlmulus alternatlves werefnot known 1n advance

fof each trlal They were presented,at a post—stlmulus
time 1nterval Wthh was estlmated 1n the pllot studles to
.*fallow a suff1c1ent tlme lapse for the decay of 1con1c;pfff A
ifmemory (see Chapter I&) Each subject recelved both per- d' -
»ceptual tasks. Research by Bauman and Murray (1968) 1nd1-.
r;»cated that acute schlzophrenlcs had 51gn1f1cantly dower;dﬁﬁ

;recall but not recognxtlon for llStS of words presented

.{on -a memOry drum., The post—stlmulus recognltlon procedure

| femployed 1n the assessment of span of apprehensxon was

B utlllzed ln an attempt to avoid a schlzophrenlc defxclt
' &%

"xln recall by utlllZlng a recognltlon measure of the elements

“Iwhlch bad been percelved and memorlzed lf ”f}f:f1}3‘.§1’

The objectAVe temporal predlctabllxty of the stlmulus
:f,arrays was manlpulated as a’ between-subjects factor.' This f'

. ﬂ:factor was not manlpulated thhln subjects because of the
3 :

"7fexten51ve amount of tlme that would be requlred to run

.f‘each patient as well as‘the possibllaty thas a withxn-‘“f"d:' B
hfssubjects manipulatlon might confdund effects of temporal Ry
predxctability w1£h the_abillty oﬁ patlents to Shlft from _f';:"'




‘~utlon dlfflculty ev1denced for SChlZOph

'1sets) W1th the t1me of occurance of 1nformatlon for stlm-"

3-:vshow ‘a marked 1ncrease 1n selectlve target«letter recog-.“

Vhfﬂgatlon that temporally unﬁredlctable stimulus arrays would
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one condltlon to another.; Thls manlpuf}tlon was 1ntroduced
to. examlne the pOSSlblllty that the temporal synchronrza-
a

renlcs, 1n tasks

t:asse551ng the ablllty to engage 1n sensory-motor synchron-

-a-ilzatlon w1th reSpect to temporally predlctable sequences of

(PR .

o external stlmulatlon, mlght be manlfested in a v1sual selec—"'”'
.tlve attentlon task requlrlng the selectlve recognltlon/bf

'l

‘target letters._ For the selectlve v1sual attentlon task
:employed, 1t was malntalned earller that one p01nt 1n the
f;«selectlve attent;on process neces51tates the temporal

Afsynchronxzatlon of selectlve encodlng operatlons (perceptual

"Julus duratlon plus sensory memory 1apse.. On the ba51s of
5””th1s assumptlon 1t was expected that lf 1t was the syn-lri¥j

zchronlzatlon 1mpa1rment (ev1denced for schlzophrenlcs 1n

e RT and motor synchronlzatlon studles) whlch made 1t

m re dlfflcult for schmzophrenlcs to selectlve;y attend to ;.
'feVLsuil targets, thén the follow1ng experlmental effectsf‘f :
‘ytand 1nteractlon would be found.’ Control subjects would
ithnltxon as the onset txmes of the3st1mu1us arrays ggiame.:hhﬁ'w

‘ftrmore temporally predlctable.; This was based on the formu—r

1mpair the abilxty of control subjécts to synchronlze the

,J'*appl1cat10n of the selectlve encodeQ operatlons (target-' 5"{}ﬁj~ks

letter perceptual sets) to the time of occurance of the

¢g~;st1mulus array,'slnce the%tlme of ocourance could not be

b

BONE
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J

‘j;predlcted. Some ev1dence was obtalned for such a relae"

bfg"tlonshlp 1n pllot experlment l (see Chapter II) ,On»the

: :other hand schlzophrenlc subjects were not expected to-
show as. much lnprovement on the v1sual selectrve atten—

‘,tlon task as the onset t1m s of the target arrays became

N

]ﬂdmore predlctable, srnce thelr assumed synchronlzatlon im—-
"l-palrment would made the lncreased temporal predlctablllty

- of the stlmulus arrays relatlvely unbeneflclal to them, B

S ile, they would not be able to take as much advantage of

‘i‘fthe 1ncrease%gtemporal predlctablllty of stlmulus onset. fh
”i.Such an: 1nteractlon mlght also obtarn for the span of /
‘apprehenSLOn‘lasR to the extent that a p0591ble non-”ld
M*selectmve perceptual prrmlng could be synchronlzed w1th the

tﬂ,temporal predlctablllty of strmulus onset.fJThere was no

=i-evidence for thls 1n the pllOt experlments (see Chapter II)

LiThe measure of temporal predlctabrllty used was the lnter- S

-'vallof temporal uncertalnty (ITU) whlch has been found tb be

:"assocxated Wlth the detectlon of audltory srgnals wlth

'fhlcondrtlon in whlch the subject triggered the stlmulus onset e
‘:ﬂf’hlmself was also lncluded. Shakow (1962) would predlct |

'ﬂ}fthat schlzophrenlcs would do worse under thxs condrtxon

,gwhrle eontrols wouldylmprove._ Thls ls predlcted on the

- t}glf:

1~r:ba91s of hls flpdxng, usxng eXperlmenter vs. subject

ilf;_control of preparatory rnterval 1n RT studles, that 1n

‘.. .

'7ﬂdjschrzophrenla there xs a negatlve relatlonshrp between the

'lfautonomy or control glven and performance whereas the

‘o

§a:7n01se (Egan, Greenberg, & Schulman, 1964) A self-inltlate 1Eyfwib
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reverse is true for control subjects. - On the”other,hand'
- . |
schlzophrenrcs mlght do best under thlS condltlon 51nce
autosynchronlzatlon of functlonlng mlght be less lmpalred
in schlzophrenla than the txmlng of perceptual processes

\.,..

w1th temporal patterns of external stlmulatlon.
. _ | R
- A tap-cllck tlmlng task was also glven to schlzophrenlc »'
lsub)ects and controls.‘ ThlS task was patterned after the
‘:study of Klng (1962) The employment of thls task allowed 3
for the detectlon of subject—group differences 1n the syn-‘ o
‘”‘chronLZatlon of motor behav1or (tapplng) to temporally pre-'
dlctable regularly occurlng stlmulus events (cllcks), i. e.'{:i
the malntenance of sensory-motor synchronlzatlon. Furthere
more, 1t was deslred to assess group dlfferences 1n constant}

: \
rror scores as compared to measures of Varlable error

=
| Lastly, the estlmatlon of correlatlons across subJects,p,
>Wlthln each group, between perceptual selectlve performance
s and constant and varlable error scores on the tap-cllck
fd sensory-motor Synchnénlzatlon task was planned in order tohi:
&r provxde an lndlcatlon as to whether or not mndLV1dual o
drfferences ln perceptual selectLVe attentlon and sensory~p

"f motor synchronlzatlon both mlght reflect 1nd1v1dual dlf'

ferences 1n the marntenance of a maJor set.; : j ;«L



© CHAPTER II-

:”PiLOTTSTUDiESu

Four pllot studles on the vrsual recoqnltlon of tach-..
jlstoscoplcally presented arrays of consonants'were é:nduoted
'_on groups of undergraduate unlver81ty students.- These'
:studles served as a: methodologlcal preparatlon for a maln

ﬁ;set of experlments on selectxvxty of attentron to v1sual
}Vylnformatlon and span of apprehen51on ln schlzophrenlc and j7
nonschlzophrenlc psychlatrlc patlents at a 1oca1 mental
;}1nst1tutlon.,_These pllot experlments prov1ded an opportun-{_

:1ty for assessxng the extent of the relationshlp between

’“che temporal uncertalnty of brlef v1sual exposures of

"fletter arrays of consonants and performance on a task

‘requlrlng selectlve perceptual recognltlon of letters and
1dfa task measurlng sPan of apprehen51on. Parameters suchi];ﬂ"‘
‘_as array saze and exposure duratlon were'explored.. The

T'length of v1sual-spat1al lconlc sensory memory w1th a

'7?h:f1nal set of exposure duratlon and brlghtness parametersf;_vf

~:fr.was measured as part of the des1gn of a procedure for

o .

ﬁ,;iassessxng span of apprehension that was relatlvely free f’;f SR

‘ﬁof response 1ntFrference durlng recall. 7h4“f] f1:37”

TR
M
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| PILoT.EXPERIMENT' 1

The purpose of thlS experlment was: to explore the -

h’extent and form of the relatlonship between the temporal

'.uncertalnty of brlef V1sual exposures of d;splays of con- .

_sonants and performance on a task requlrlng selectlve

hpvxsual recognltlon. The 1ndependent varlable was the ,”"’w

yamount of temporal uncertalnty of the stlmulus onset and
n”f,the dependent varlable was the recognltxon, on. each ex-v7

- posuref of one of the two target consonants used in the

- Jexperlment. Elther/target consonant was embedded 1nzan

‘array of dlstractor consonants. The parameters of dlsplay
[

SRS 51ze and exposure duratlon were also 1ncluded 1n a fac- -

'torlal arrangement.,

el S . e ; /

. Method

:Sublects o
A sample of 24 undergraduate students taKLng flrst-

b

*year psychology courses served as subjects. NOnsense code

,5names used for the reSearch 31gn-up booklets m1
‘ i

':_the llkellhood that subjects would be aware of the type o

”‘mof experlment they were volunteerlng for. The students

‘ ;recelved couﬁgb credlt for thelr partaclpatlon. Twelve

Qtamales and 12 female students were tested., Each subject

'fo“was tested 1nd1v1dually 1n a/SESSlon lastlng approx1m—7"

"j Fely one hour 1nclud1ng breaks._ The mean aqe of the 24

'f”students was 18 7 years w1th a range of 17 to 23 years old._-(

"1_5Students worewthelr own correctxde 1enses during the ex- i~,£f?~
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. eXperlment,;

“were ITU 0 sec, the v;sual ijmulus always appeared

l'r‘,”g
e K
.

700

periment ifrthese'were needed All of the 24 students had o

- 20/30 or better corrected near v1sual aculty as measured

by an eye chart for near VlSlon at a dlstance of 14 in.
(35 6 cm) .

C 9

;-De51gn -

= Four 1ndependent varlables were 1ncluded 1n the ?

‘ ol

S~

Interval of temporal uncertalnty lhlS factor .con-

~

“.'slsted of thrhe levels of the objectlve temporal preérc— -

-

."*tablllty of brlefly exposed letter arrays.‘ Interval of
' ",temporal uncertalnty (ITU) was the measure of predlcta~-
‘l;”brllty employed The ITU 19 the tlme 1nterVal durlng whlch

.°the v15ual stlmulus may have ltS onset. Ine other words, the Lf’

value of a partlcular"ITU is the range of p0551ble onset

,'gtlmes for the stlmulus. On any glven trlal the appearance
‘fvhof the stlmulps w1th1n the ITU was entlrely random,ll e.;
":-the probablllty dlstrlbutlon of stlmulus onset tlmes wlthln .
anv‘the ITU was rectangular. Each of the ITU condltlons had

n‘the same- m1dpornt of. 3 0 sec.. The three 17U condltlons |

exactly 3 0 sec after the warnlng tone, ITU = 2 sec, the |

vasual stlmulus could appear anytlme from 2 0 to- 4 0 sec
21

?{ter the warnrng tone,AITU = 5 sec, the v1sual stlmulus

could appear anytlme from 0. S\to’S 5 sec after the warnlng

tone.t These three levels of uncertarnty constltuted the

f;rst between—subjects factor.;'“‘
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s

' Display 51ze. Two 51zes of consonant arrays weEe emh'

’ployed. One s?ze con91stedﬁof Stlmull made up of four d1f~,h
ferent consonants randomly/located for any glven trlal ln

_any of 16 p0551ble locatlons ifi an 1maglnary 4x4 matrlx of

71"

o

’locatlons o the screen in the center of the sub]ect f: v1s- o

_ual~f1eld. One and only one of these consonants was always;
R ,elther a capltal T' i target letter.' The. second dls— e

'play 51ze condltlon was the same. as the above except that

3

‘elght consonants, 1nclud1ng the target letter, were present- L

v

ed; These two 51zes of dlspiay constltuted the. second
_betweenfsubjects factor.‘ ’vf J ' -' ,ffﬁﬁ o

1

',', Exposure duratlon. Dlsplays of consonants Were glven

«~’1n two separate trlal blocks w1th1n~each'gub3ect In one of

1,

'the trlal blocks the consonant array for each)trlal was -;J

exposed for 50 msec. In the otner trlal block each tr1a1 .
: )

,con51sted of a 30 msec exposure of the consoqant‘array. PERE 2
| | | | 4}&'
Order of exposure duratlon condltlons. For any given

B PO

s:ITU by dlsplay 51ze contlngency, halff%g the subjects re-.

‘30'msec trlal biock. The other half of, the subjects re- - Q"

: scelved these two trial blocks 1n the reverse order.g

‘ee;-~,,‘ : “.-'r a
The desxgn then con81sted of a 3 (ITU) x z (DiSplay
'ESize) x 2. (Exposure Duratlon) x 2 (Order) Eactorial arrange-u'
'ment.1 Exposure du;atlon was a wmthxn-subjects conditlon.

hfiThe other three condltions were betWeen subjects. 4Onev

C

’

vf~ce1ved the 50 msec exposure trlal block flrst and then*the‘“_tt.



'h each of the 12 cells. - . \\~

-

k]

male and one female subject were randomly a551gned to

Apparatus v [T ‘\ L

' The stimulus displays consisted of arrays of conson-

ants which were constructed as_follows;:'aanBM Selectric

‘typewritergwith'avnumber lO'Orator“element was usedfto

\'1ndex cards‘ ‘Cards were mounted on 12. % X 24 3 cm N

7

3
B . .
A

type upper case consonants on a whlte, unllned 3x5 1n. .

/
/

Masonlte boards for 1nsertion’and wlthdrawal from the

tachlstoscope Two sets were constructedr 'Each set con—f’

51sted of 16 praCtice cards and-64’teSt‘cards.':One set-
@ CTe oo o
con31sted of arrays of 4 consonants. _The other set con-

: srsted of arrays made up of 8 consonants.’ These'twoﬁsets'

; were further d1v1ded 1nto two subsets each each subset

. Letters were allocated after the~ganner oereale,-McIntyre,~
M‘ . .

: array contalned one and only one of the twp target letters ‘
“1v$;b‘,_

“fletters, for each subset each of the target letters appeared

‘letter spaces was located in the center of each card.

: consxstlng of elght practlce trlals and 32 test trlals. :

Fox and Cromwell {1969) . An 1mag1nary 4x4 matrlx of 16

a T or F, ‘plus. the approprlate number of addltlonal n01se.f

once a separate cardlln each\\f the 16 possxble matrix '

iposxtzons yieldlng a total of lG test—trial cards with E
target letter T and 16 test-trral cards wrth target letter
The eight practice trlal cards 1ncluded four cards thh

‘tha target letter T and four cards with the target letter F.

3

Each‘!A'
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" The .location of the target letter yas independently ran-

B domly localized for each of “the eight cards without any re-

73

strictions. For each of the stimulus cards the appropriate 8

'number of nontarget distractor lettersfwas randomly drawn

'without replacement from the remaining 19 consonants of thed

alphabet (including the letter Y) They were then ran-
domly allocated to either three (four-element arrays) or

seven (eight-element arrays) of the pOSltlonS remaining

.

“in the imaginary 4x4 matrix after the target letter had

been positioned A random permutation of the practice i'

~and test trials for each subset was performed after the

. /’
cards were typed.; This insured that the occurence of a

T or F target letter on each trial was randomly pérmuted

'/\‘_,/"'4- ’

’_vsets of practice trialg

: across the practice and test trials. The two reSpective :

apermutations for each of the two blocks of cards, one for

o

each of the two exposure duration conditions, were held

.constant for each subject. This also held true for the°

The imaginary 4x4 matrix covered an area which sub-

'ltended a visual angle l‘ 46' ( 0308 rad) wide by 2' 5' R

‘:f ( 0363 rad) high.. Each letter subtended a VLsual angle 8‘

8“ ( 0025 rad) wide by 16' 55“ (. 0050 rad) high.v There

'}'was a border to border 23“ 16" ( 0068 rad) horizontal and
19° 2” (. 0055 rad) vertical separation between the char-:>
‘;acters in the imaginary 4x4 array.‘ In other words these
.are the minimum interconsonant separation distances pos-]:

sible for any given array. Figure l gives an example of o

‘4

S
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' _an array of consonants.

'-‘[“""." —— '.‘j'-'"'l_

-

O
X

23
= 3

———d

- Figure 1. VAn example of an array of consonants in
R the actual size and type of the original.
The retinal angle subtended by the frame
is drawn in- scale.. 'Solid lines ‘are for"

. Pilot Experiment 1. Dashed lines are for
the main study.» : .

The displays were presented in a Scxentific Prototype\ :

- Model 800E two-channel tachistoscope. The center of the |
jfpre-post stimulus fixation field contained a small black
i’dot on. which the subgect was instructed to fixate after S
‘fhe said that he was. ready at the beginning of each trial.r
The - dot subtended a visual angle of 4' 14” ( 0012 rad)

;The subject viewed the fixation field and stimulus arrays

'through a rubber face-rest viewer with his head.covered by

C 74

Ca black Opaque black clcth which wae attached to the viewer. RN

‘i'iThe stimuli and fixation dot were at a respectivelY real
"5'and apparent distance of 81 3 cm from the subject-j ‘Bm’-‘h'v.."l*l~




film sheets were employed as filters to provide reduc%ion ._f

h‘the stimulus and fixation fields conSisted of a rectangle'
"of illumination framed by a completely dark surroupd. The -
'>framed visual field covered an area which subtended a‘i

| VLSual angle 4 7 (0719 rad) wide x 4' 57 ‘( 0863 rad) |
"high ~ All viewxng was binocular L The fixation field had
fa luminance of 1.5 ftl. and the exposure field had a .

‘tluminance of 6 0 ftl. Clear partially exposed transparent

:'of luminance with the finer adjustments being made with the

LR

75.

3lamp controls on the tachistosCOpe.f These were used instead-ﬁ.'

of neutral denSity filters which were not available at’ the

1_time. The use of filters aVOlded the possibility of any

vflicker that might occur during stimulus onset or offset

1

.”density filters.;

- w1th a partially ignited bulb at the low setting nec-‘j‘
"Vessary for filter free attainment of the luminance values .
t-'«»des:o.red. These filters provided the same distortion-free |

»farticulation of the stimulus field attainable w1th neutral :

. After the card was inserted into the tachistoscope R

na}the experimenter initiated the trial sequence after tﬁe o
”fi-subject said that he was ready.- A button held by the ex- 3j§"

-,;perimenter triggered a Hunter Model lll-c Series D Decade

'i_!Interval timsr.f This timer controlled the duration of a
‘;.4 sec warning tone of 2. 5 kHz, at 65 db., delivered by a
LSonalert tone device._ Warning tone offset initiated ths

B preset preparatory interval.. The preparatory interval was. "'

'fcontrolled hy a Western Bio—research Model 500 Preset timer.“‘tﬁ




oW,

s .
S : - .
n - < . .

'When the preparatoryAintervalahad elapsedvthe tachiStO*:A]

'SCOpe was automatlcally trlggered and the onset of the'_’

’letter-dlsplay exposure was lnstantaneously 1n1t1ated.-

o was held constant at 3 O sec for all praetlce and ‘test
_-trlals._ For the 2 ITU and 5 ITU condltlons, for each
: subject, PIs were randomly sampled wlth replacement er e

.~ each of the practlce and test trials W1th the restrlctxoni

that at least one of the lowest and ohe of the highest

For the 0 ITU condltlon the preparatory lnterval (PI)

ﬂpossrble PI values be present 1n the sequence of 32 test ”

_trlals for each of the two exposure duratlon test~tr1al
Ab10cks.. Possrble PI values were graded in .l sec - lntervals

hf'ranglng from 2 0 to 4 0 sec for tne 2 ITU condltlon and

‘Aranglng from 0 J to 5 5 sec for the 5 ITU condltlon. Each

fProcedure SR _,..fz_‘ T jlf,i~

;subJect recelved a dlfferent set of PI values.‘;

&y

. ~ /

Ve

Each subject was ngen a atandard Set of 1nstructlons. K

'j'The subject was 1nstructed to flxate on thetdot after he

;,1nd1cated that he was ready and to malntaln the flxatlon fﬂu

-He was told the number of consonants that would be con-i”'

@

o untll the letter array had dlsappeared from the screen.:_;f}: €n§ s

'ftalned in the letter arrays he would be.shown.¢ A 4x4 matrlx F

lrof crosses was used to demonstrate the 90851b1e locatlons

¥

'af]of the consonants on the screen.. The flve vowels A, E, 't:713 .

I, 0 and U were shown and the subject was told that these'

zgvowels would never appear on the screen. The consonants ‘}/ \f;'
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were then shown and reclted éb the subject. ue was told o
ﬂthat on each trlal one and only one of the two target
jletters, a T or an F, would be preseqt 1n the array and ;;.
.”ﬂthat these were equally 11kely on. any glven trlal.- The
locatlon of the target as well as dlstractor letters was /f/{.(.}
: Sald to be completely randomlzed for each trlal. Fourf /,j_af ;\; ,i
_examp;es_o¥~1ettersarrays;were then shown to the subject}i | f(f___i'
. ae‘Soo"nséc”ex§05uféVﬁinés; The subject was then lnstructed .
‘.to dlscover whlch target letter was present 1n the dlsplay
af‘for each of. three trlals presented at elther 30 msec or 50
dmsec dependxng on when exposure Qgratlon order condxtlon i
duhthe subject was assxgned tQ. After each of these three ”f“.

0"' .
2

',"trials he was grven an opportunity to view the same dls- .

A

h‘:play ‘at a 500 msec exposure.” Then the subject was lnstruc-
u.ted,}"We are not 1nterested 1n how well you can percelve.‘ff-

-the other xrrelevant letters that accompany the target _ﬁf;:“f.i:fffjn

V_Fletter....i On each tr1a1 simply selectnvely attend to | e

j;_whether a i or. an F has appeared and report.;our*dec1sion 1ff;:

dihas soon as the array has dLSappeared If you are not sure;tf'f;"”'
fclve your best guess.“‘ Then the Ifu condltaon was explaaned

'e;and the warnlng tone and a letter array were used to demon- if';;

- strate the range of Possible Lnéparatory intervais between fﬂaf:{ﬁ*

"jthe tone and the stimulus onset., Subjects were instructed

B fto flxate on the dot when they sald they were ready and'75

{5“peared. In order to}use:substxtute.cards zn trial':.




~v nIf the lett\K dlsplay falls to appear please let me know;p:_l
,These 1nstruct10ns dld not helghten the SubjeCts POSslble tjbif”
concern about bllnklng. Only a feW'lf any such trlals
.ﬁ_actually occurred for each subject., The‘overall Procedure.,vf .
,s:was trled out tw1ce and then the elght practlce trlals-,f;:"f
\,'were glven followed by”32 test trlals fon the flrst expo-
'{isure duratron condltlon (elther 30 or 50 msec) After a ff
‘Fsbreak the‘subject was tolé about a change 1n the exPOSure e
_“.duratlon.' Then elght practlce trlals and 32 test trlals'.w_

~[,were glven for the second exposure duratlon condrtlon

Py

_](elther 50 or 30 msec) Subjects were also glven short L '5372}:’
iﬂvbreaks after the flrst 16 test trlals for each of the ;‘g;;f :
;l«exposure-duratlon_condrtions}ov*' SR
'”t;fﬁffff*gfsi}”<lfp;';:p:;‘ Results S
hbr;:~l.fhe measure of the dependent varxable was the number
‘faof correct target-letter recognltlons for each of the two :

Tistlmulus exposure duratron tr1a1 blocks. A 3 (ITU) x 2
'”'(DiSplay Size) x 2 (Order of Exposure Duratron) x 2 (Ex-yryiil
posure Duratlon) analysxs of varlance was performed with jjf*v {f
ﬂiall factors belng between subjects except for exposure ' |
?1;duration whlch was w1thin subjects.v Two subjects were rah—

'vx'domly assigned to each cell of the factorial arrangement 1a" ‘

lifof between subject"factdrs._ A.signxflcant maln effect was f”f’]w??*

;ffpresent for disglay s;ze. E (1. 12) = 8, 60. R <,.05.>ag..‘f

,ﬂr{The F ratio for the ITU maln effect was not statlstically

?f??sifnlfxcant althoughvthere’was a trend in the expected
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. drrectlon of a decrease ln performance under larger as

:a compared to smaller ITU condltions, F (2 12) = 2 5Q¥\R —:
_f}25 For all of the remalnlng maln effects and lnterac-~
trons the F ratros were less than unlty.“ The data were
fconverted to prOportlons and the transformatlon ﬂ 2 aroSLn
fﬁF was performed as suggested by wrner (1962, p. 221)
] analy81s of varlance was performed.. The conclus;ons were:_f”: Ly
the. same ‘as for those ofethe untransformed analysrsr,;hf???fdg‘ i
‘3i51gn1f1cant maln effect ‘was - found for dlsplay SLZe, anif-' :
fi'.‘:".p'-(l 127 = 11 93, p_ < .oos. ‘_\The F ratlo for the :vru mam S
 effect was hlgher though Stlll not achlev1ng statlstlcal :f“iﬁﬁ"
_esﬁﬂnrflcance, F (l, 12) -A2 83, B‘<,.IO All of the re—-dffﬁ“fﬁf“

f'malnlng maln effects and 1nteract10ns were not statls~ ég”

: tlcally 31gn1flcant and close to unlty.~ Due to the small ff'
‘ number of sub]ects and thi‘exploratory nature of the study: -

P

'*Duncan s multrple range test was carrled out on the sample

f:transformed data. The means dxd not drffer for the—four-’ff7;hfafiﬁrt
p{consonant display srze. However, there was a slgniflcant

ﬁdxfference (R < .05) between the 0 ITU and 5 ITU condig;on ffﬁffﬂvuﬁ?

,;3at the eight consonant dlsplay size. Duncan s multlple‘”l'iﬁ1‘:

Jrange test was earrxed out for the sxmple main effects of

g

:;display sxze at jhe three ITU conditlons

ijthects under

‘55disp ay§51ze elg

t pergormed 51gn‘fic,€tly£lower (




means SLgnlflcantly exceeded thé 50% chance 1ével‘offrespon—.i

dlng (B < .01, one talled) ;j._“,ﬂ.gf1'»“'fff;*oﬁ.f:[;;#“}

N I TEETR Y | B 1~?ou~——¢ FQUR- LLLMENT DISPLAYS

b ,_"*“ ¢——* EIGHT-ELEMENT DISPLAYS_-OI
L 00 —‘f_l~ SRR | ' ’

<‘MLAN v '
. PROPORTION OF PSP [T
o .CORRLCT E o .

?iJITU‘IN’SECONDéL’ 'V{l;ﬁ'fO-OiO_'»}' e T

_ Mean proportion of correct responses as a L

ﬁfiofunctmon ‘of the lnterval of temporal uncer~

£ talnty | (ITU) for the two dlsplay sxze ‘
fg;condltlons.: _ ,




. fectly predlctable (0 ITU) than when 1t could occur by'chance;:‘

: kY
.w1th1n a flve second 1nterval (5 ITU) On the basrs of

0

these results 1t was decxded to lnclude the ITU varlable ln .

slfthe maln study on psychlatrlc patlents. For the remalnlng

jprlot studles and the flnal study only elght—element d15_1~'

= play 81zes were used Thls study Lndlcated no. dlfference‘

between the 50 msec and 30 msec exposure CondlthnS.'i

SRR _‘I,‘_ILO.?‘_ExpERm_ENT 2.

L S . o , :
Performance on the selectlve recognxtlon task outlxned
in- pllot experlment l may be 1n part a measure of selec- x

- ft1v1ty of perceptual recognltlon and in. part a measure of

,ispan of apprehensxon, the number of elements that can be

_nonselectlvely recognlzed. It was declded to explore ”"'

'1

.y?the effect of ITU and exposure duratlon uSLng a. nonselen- o
Tuftlve span of apprehen51on task.; It was expected that such-fg

a task would ptovxde a basellne meaSure of spané?o be com-;ﬁf5"~'

:d Ty

'Y;'pared to selectlve recognxtxon performance 1n the malnvfyh’yj

if study on PSyChlatrlc patlents.-;;
‘ : - \5 e . s . ks

81




range of 18 to 26 years old. All of the students had
20/30 or better corrected near v15ual aculty The session

T

3r_took approxrmately one hour 1nc1ud1ng breaks.a.
:De51§n |
e Three 1ndependent varlables were lncluded ln/the ex—
1‘per1menta These Were ITU, exposure duratlon and order of
htttWO w1th1n-subjeets exposure duratlons (50 msec and 30
.Afmsec) _ These three condltrons are exactly the same as

hthose descrlbed in: pllot experlment l._ prosure duratlon "f
f:wgs the only wlthln-subjects factor.: Order of. exposurelt' |
‘?dura lon condelons and ITU were between subjects c0nd1~”‘“¥
",tgons.] The desrgn then consrsted of a 3 LITU) x'2 ‘: Q:l:ihiia7
;(prosure Duratlon) x 2 (Order) factorlal arrangement,,lnd.‘-
:fdhone male and one female subject were randomly assrgned to .
.Lheach‘of the six. between-subject cells. The dependent .'e ,f*‘;_j?ﬁ'j
- varlable was- the mean number of consonants correctly ree:h | B
“called from a brief exposure (30 msec or 50 msec) to‘a i"’f
.fdrsplay of EI?ht consonants:':lfve;;jfff?;,- _Jr“v; ,%;r,
IR o) " LU T DR
hdhAggaratu | | : |
L The' gulpment and stlmulus materlals were exactly the.:_‘;*«

<15same as those descrlbed in pilot experiment lJW1th the

'siéﬁceptxonsVWhich fol;ow,_Strmulus materlals consrsted only gﬂ{j-u




‘illn pllot eXperlment l except that the subject was not 1n-,_t-

o : I . v
..Zfrconsonants of the alphabet (including the letter Y).
'They were then randomly allocated to elght of th%

: p051t%?ns in the rmaglnary 4x4 matrlx.

.v'v

) Pgecedure

#

' The 1nstructlons are exactly the same as: those used

“EStructed to selectlvely attend to whether a T or an F ‘was

3

‘ present on,the screen. Instead, subjects were-lnstructed_

percelve as many consonants as they could and report .
ém as soon as the dlsplay of letters had dlsappeared :

from the,screen. Subjects were requlred to report elght

. letters on each trlal 1n ord to control for the p0531b11-

gty of more guessxng On the part of some subJects as- com—-'t

pared to others._r
.0 Resultdl

o The measure of the dependent varlable was the mean?

3number of correctly recalled consonants for.each of the tWO/ff

“1exposurerduratlon test trial blocks. A 3 (ITU) x 2 (Order)

}Hx 2 (Exposure duratlon) analysxs of varlance ‘was performed

.

7'with the only w1th1n—sub3ects factor belng exposure dura~f’

}{tron. TW% SubJects were 1ncluded 1n each cell of the fac-l»‘hi'ifff"

. t@?ia.l.-;:arlr;ahgﬂemé’ri’t’ of .

ftween~sub3ect factors. The only

ffsxgnlflcant effect was;for the Order by-ITU 1nteractxon,

F @, 6 = 15 98, B = 005., The use of. Duncan 5 multiple

Jerange test reVealed that sub;ects performed’sxgniflcantly

higger (p < Ob):onaboth exposure duration”co‘ditions

83
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-together under the 2 ITU: condltlon than under the 0 ITU
iand 5 ITU condltlons when the 50 msec condltron preceded

: the.30 msec condltlon. .However, subjects perforned 81gni-
'.flcantly hlgher (B < 05) on- the 5 ITU condltron ;'

than on the 2 ITU condltlon when the JO msec condltlon ey

:- followed the 30 msec condltlon. -

“As’ 1n the prevrous study exposure duratlon dldAth.Slg;
lh?nlflcantly affect performance. prosure duration was held
hconstant at 50 msec fcr the remalnlng pllot experlments and:7,a
the marn study on psychlatrlc patlents.' Therzlwas no, ten-ﬁ’ Y
_dency for span of apprehen51on to be. affected by the ob—"‘
‘;.Jectrve temporal predlctablllty of stlmulus onset.as manl—’fl

~

‘_3pulated 1n the three ITU condltlons.t55i L

AP
'jPiLOT rX?ERIMENT i-ﬂ
. - . . . . - ‘ @ .
It was consrdered advrsable for the maln study on
'psychlatrxc patlents that a methOd of assesSLng span of

| ”\apprehensron be developed which dld not requlre the subject ~ n}~f

©to recall and recite all of the elements that he had per-i~

”‘icexved. The stxmulus elements whxch are recognlzed and

ER »
n\;encoded, a response 1nterference durlng recltatlon mxght

'ﬂf[then verbally labeled durlng a brief exposure to an array
ftof elements are avarlable for storage 1n actrve verbal '

ff}memory._ Durlng the recall and recltation of the elements

N

:'fuinterfere with a fulliljrbal report of the number of ele—i‘?d'%e

'jgfments actually encoded th was believed that responseian;;f

o



d

'1nterference durlng recall mlght be partlcularly accentua- ‘o

13

ted in schlzophrenlc patlents. Therefore, 1t was dec1ded
to 1ntrodude after the 1con1c lmage of the dlsplay had
gaded two letter consonants ‘one of whxch had\been present
" in the. dlsplay to whlch the suhject had been exposed. The
sub]ect would then be :Lnstructe& «to select, wplch of the
two. consonants he recqgnlzed as belng present 1n tha dls-l
play of letters he had juSt encoded We then sought to »
develop a post stlmulus reCOgnxtxon measure of span of

-

| apprehension whlch dld not requlre the rec1tat10n and full

port of the consonants whlcn had been percelved , Further-"“

B more, Such a- method would allow a measure of span expressed

"in unlts comparable to the selectlve recognltlon target-’f

=N
Q .
letter measure. The only dlfference would be . é;at xn the ;V‘;"”

selectlve recognltxon task the subject knows whlch of twd
target letters he lS attendlng for pr;or to stlmurus onset
and these two tarqet letters ane the same for all of the
'trlals. On the other hand, 1n the post-stlmulus span of

apprehensxon task the subject reoelves a. set of two alter—7#

-.'_natlve lgtters whlch 1s not known untml after the stxmulus'f':

"

has been expoSed and whlch varlts from trlal to trlal. B

Thus he can only maxrmxse hls performance
\ as many elements ‘as. posszh}e durlng exposuref 0
dlsplay. o ’wb*';j ‘ﬂﬁi f_3gi;'f*ih,jf:n.lf? _"

To the above end it was necessary to assess the 1ength

of icdnie sensory memory for ﬁhe exposure duration and il-'~"Q¥f'

lumination values to be employed in the main study in order

{fgs

o T

e e B

.A".‘_:Z e R
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~that the post-stimulus alternatiwes-not appear until the
\ .

iconlc inage had completely faded.\.\_

L -

L k» . Method "

_Subjects

Another samnle of the same populatlon of undergraduate
'\students descrlbed 1n pllot experlﬁgnt 1l was used for this
-study. An exceptlon was that two: of‘the students were knbwn .
.to the experlmenter and part}c1nated w1thout r%ce1v1ng class
credit. Ten students were tested There were two_males

and eight female subjécts;. The. mean age .of the ten stu—

‘dents was 19 5 years with a range of 18 to 24 years old
-

= All Of the students ‘had 20/20 corrected near’ v1sual aculty.

The se551on took approx1mately two hours 1nclud1ng several

~long breaks.

Designf
: " The de31gn was patterned after that of Sperllng (1960)

The 1ndependent varlable was the tlme 1n seconds whlch a

tone, 1nd1cat1ng whlch of three rows of consonants the sub-
. X Y

ject was to percelve and remember, preceded or followed the

boffset of the letter dlsplay. A 51mple full—report condltlon S
was~also 1nc1uded; The 1ndependent varlable was glven ‘in !‘A
the same ascendlng order to all subjects. The dependent
_measure was the proportlon of letters correctly'report%d in

‘the correct dlsplay p051t10n. o "v"'zb . N




. Aggaratus - .\ , ' .t

" The stimulus‘disglays consisted of arrays of conson-
ants constrdcted as féllows: an IBM'Selectric typewriter:
uw1th a number: lO Orator element was used to type upper— |
cage’ consonants on whlte,_unllned 3x5 in. lndex cards.
Cards were mounted on Ma!pnlte boards as descrlbed in pllOt
_experlment-l , Ten sets of oards were constructed \ Each
set consxsted of three practlce trlals and 12 test trlals.
On each eard each dlsplay of letttrs con31sted of three
jrows w1th three conSonants in each row. For each stlmulus
l card, nlne consonants were randomly drawn w1thout replace—«
»ment from the 21 consonants: of ‘the alphabet (1nclud1ng the:'
letter Y). _They were: then randomly al{ocated‘to the nlne
r'positionshln'the 3x%;matrrx. - g o .f .

‘/Jf

i

The dlsplays ','were v1ewed 1n the same: fashlon descrlbed ,.

. in pllOt experlment ) w1th the exceptlons Wthh follow.
Because this procedure (Sperllnéz 1960) requxres the sub— '
;]ect to utlllze and respond accordlng to v1sual spatral

1nformat10n, it was found necessary to 1ncrease the retlnal

y»angle subtended by the letter dlsplays in order to replicate

'the 1con1c memory phenomenon dlscovered by Sperllng.' Large
'11 3 cm magnlfylng lenses were placed at . an approprlate
dlstance 1n front of the stlmulus arrays and the flﬁatlon

_ dot; The framlng arrangement and llghtlng in the tachls—i
'toscope made the presence of these lenses undetectable

Y- i T
to the_subJeCt. S = f

f-
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The 3#3 matrik on consonants covered'an:area Whrch
subtended a visual angle 2 lS' ('0394'rad) wide by 2°‘49'j‘
( 0492 rad) hlgh. Each letter subtended a vrSual angle
18" 3" (.0052 rad) wide by 36' 6% (.0105 rad) high. The =
flxatlon dot subtended a v1sual an@le of 9' (. 0026 rad)

'The stlmulus and flxatlon fields con51sted of a rectangle‘ L
of 1llum1natlon framed by a completely dark surround. : ‘F'
The framed v1sual fleld covered an area whlch subtended a
v1sual angle of“7° 19' (. 1278 ra&) W1de by 6° 6" ( 1065 rad) 11‘
‘ high’- The stlmulus fleld had a lumlnance of 6 0 ftl eihe ’A
flxatlon fleld had\a lumlnance of 1. 5 ftl Fllter%iwere

employed as. descrlbed in pllOt experlment l

-After the card was 1nserted¢1nto the tachlstoscope

P

the experlmenter 1nd1cated that he was ready The trlal
was 1n1t1ated when the subject pressed a button whlch auto—

matlcally trlggered-the onset of the stlmulus dlsplay .5

- sec after ‘the button press ’ Thls delay was ;ohtrziledqp{
| e

a Model 500 Western BlO research Preset tlmer The stlm—-

 ulus dlsplay appeared for an exposure duratlon of 50" msec

' For the partlal report condltlons an 1nd1cator tOne of

76 db produced by an aud}o osclllator 1nstructed the sub-
ject as to- whlch of theﬂthree dlsplay TOWS to attend to.
Attentlon to the rows wds indlcated as follows _ top row,yl.‘
2200 Hz, mlddle(row, 540 HZ’ bottom row,“l65 Hz.‘:Thep
'vlndlcator tone lasted for a duratlon %of .5 sec. . For the' Y'{l"
partlalereport condltlons the subject s button press not |

'

~onlyitr1ggered‘¢he .5 sec delay and stlmulus onset, 1t also
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trlggered a tlmer Wthh controlled the time'of onset‘of‘the

'lndlcator tone.‘ 1th thlS arrangement the followmng delays‘

etwan offset of the 50 msec stlmulus dlSplay and onset of
the . .5 sec 1nd1cator tone were employed - lO sec, 0 sec,

) +';15 sec, + .30 sec, + 50 sec, +\l 00 sec, + 2 00 sec,

.+ 3,00 Sec, and + 4. 00 sec. Tralnlng w1th the 1ndlcator

<

tones used an 1nd1cat0r tone onset Wthh preceded the off-/.'

~t" set of the- stimulus dlsplay by 55 séc, i.e. a delaY Of

',71.55 S¢ Thls was accomplrshedaby the button press auto—_

matlcally trlggerlng the 1nd1cator tone and - the .5 sec pre-;'

Aé'strmulus onset delay. Indlcator tone—onset oelays and tone

_auratlon were controlled by Model DT203 Western B10~research

Indlcatlng Preset tlmers regulated by a Western Bio-r esearch

Model DTlOl‘clock.

Procedure o -f _ e

¢

First the subject was famlllarlzed Wlth the nature. of the_

dlsplays of consonants and examples of glsplays were shown
at- 5 sec and 50 msec exposures. s é.'

Full report procedure.v Thls COndlthn was recelved -

flrst by all of the SUbJeCtS.' The subJect was lnstructed ,
srmply to try to percelve and remember as many of the con—A

sonants and thelr 1ocatlons as he could. He was told to

Qk;report these 1etters by fllllng ln the approprlate letters :;

in a grld whrch was placed in front of him under “the tach-

'Elstoscppe;vlewer.. He ‘was fe tructed to flll-ln all of the ”

Lach sub]ect was glven a. standard set of lnstructlons.

49 .
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nine spices in the grld wrth nine dlfferent consonants even

>

1f’he-had to guess ‘at some of them. The subjects button-'=

'y

vpress 1n1t1ated the 50 nsec stlmulus exposure S”Sec after -

&

the- press. The procedure was trled twrce and then three

,practlce trlals were,glven.'”Thls was’ followed by l2 test

/

LA

Partlal report procedure. The sdbjects wére 1nstructed

7that in thlS procedure everythlng would be the sam%nas 1t
| was before except that on each trlal they would hear a
"tone whlch wpuld 1nd1catc whlch of the three rows they

were to attend to and report They were, 1nstructed to

\

\

lndrcate on thelr grld the three consonants and thelr loca;:j”"

ftrons in the row that nad been 1nd1cated by“fhe\tone.. The

B

“t correspondence between the three tOnes and the. three rows

4

of the letter drsplay was demonstrated.~ They were told not |

.. s ¢

to\try to guess whlch row would be 1nd1cated but to walt
untll the 1nalcator tone had sounded to focus thelr atten-

' tlon on a partrcular row of consonants.‘ : 'f S

.i Forty tralnlng trlals were then glven w1th the tones
precedlng the offset of the letter dlSplay by .55 sec,-ap‘
delay of - 55 sec. Thls was followed by three practlce;»'

and 12 test trials at each of the delay condrtlons in

ascendlng order for all subjects as follows~df 10 seoﬁ}- f;* L

'0 sec, + 15 sec, + 30 sec, S+ 50 sec, + 1 00 - sec, + 2 00

£ 4

sec, + 3 00 sec, nd + 4. 00 sec._ For each ‘set of 12 test

trlals each of the three target rows occurred exactly four,"‘

(SN

90 ..
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‘,tlm@s.- A %%fferent randombpermutatlon of'the seqnence~of

‘target row selectlons was employed for each oﬁ the delay

~~cond1tlon trial blocks. ‘The t ree practlce trlals foﬁ each _
,_condltlon contalned one of each’ of. the target»rowsy separ- | -
ately permuteo for each of the delay condltlons. The’same

ascendlng presentatlon of the delay cond1t10ns Wlthln each
\\

~sub3ect was recommended Sperllng (1960) as glvlng the

best estlmate of the decay of 1con1c sensory memory The -
¥
rationale glven for the partlal report procedure is’ that as . .o

LI

'long as 1nformatlon is avallable in iconic’ memory tne 1nd1—’
' cator tones w1ll allow the subject to selectlvely encode the '
-‘letters in the row whlch was been cued§ As’ long as the 1con ‘

1s Stlll present yhen the tone sounds, the propbrtlon of

correctly ldentlfled letters for the cued row w1ll exceed
hthe-proportlon correct under the full—report condltlon.

) R
3 Resugts f ST

Vf, The dependent warlable used was the proportlon of'corf'

R 7rectly reportea consonants in. the correct 1ocat10n on the

’f'peated measure ana1y51s of varlance was performed u51ng the o

'7gr1d. “The. proportlons are based on three p05s1b1e conson- N

<

B ants 1n the partlal report c/ydxtlons and nlne possxble

5vconsonants 1n the full—report OOﬂdlthn.A A one—way re-_‘

nlne delay condltlons and the full-report condltlon. .The.”“
KN M Do e e

;effect of delay lncludlng thé full-report condltron was
" highly- s19n1flcant \n (1, 9) 15 29, , < -005 ¢onservat1ve
test" The exact same 51gn1f1cance lev l was achleved w1th

< ~\ -."-
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[

° an arcsin transformation of the data.

2 '
Y

Dunnett S test comparlng each of - the delay COndlt10n~
l N
means (partlal report condltlons) w1th the full report

mean was performed for }he orlglnal and transformed data

~ since the comparlsons of Lnterest were those lndlcatlng at.

')

-

what delay 1nterval the Sub]eCtS were no longer able to

: proflt from the partlal report procedure.. The 51gn1f1cance

o of these t values was evaluated usrng one talled tests and

the nonconservatlve number of degrees of freedom. These
F

tests 1nd1cated that subjects performed $1gn1f1cantly hlgher;a

\
(p .05) ‘in the partlal report condltlons ag compared to

the full—report condltlon up to but not 1nclud1ng the:'

+. 3 00 sec delay condltlon. -.b sec allowapce was made

&

for the duratlon of the lndlcator tone. It was tHus deter—'

mlned that the 1c0n1c sensory memory 1mage may not have

ful}y dlsappeared untll 3 5 sec had elapsed 51nce stlmulus

L]

o offset - On thlS ba51s a 3 5 sec delay from stlmulus offset_l'

was employed in. the post-stlmulus recognltlon procedure.‘

Flgure 3 shows the decllne in part1al report performance

. i .' ’

ff as the delay of the 1nd1cator tone 1ncreases. As can be

seen lconlc memory, as measured here, decays rapldly up to

one sec afteg stimulus offset and then levels off and drops~v'

s
. } N

to full*report level of performance@'”'

-

92"



L

s

" MEAN . B I
- PROPORTION .5 |-
- .OF RESPONSES |

CORRECT -
L _ v\\!
~ 1 .0.4 N o
G 3 - .
. A R :
_ i |
o ‘-oﬂ‘ZS. 1
e . '

&
/

-fFigure‘3. Propoftlon of correctly reported consonants

"2,- | ';_” ' 4 FR

: DLLAY OF TONE ONSLT IN SECONDS

¢ in the\cqrrect location as a function.of
IS ~delay of indicator tone from stimulus offeet

~and the full-report (FR) condltlon.p

~

| PILQT‘ExPERIMENT ‘-

’d

‘,; On the ba81s of pllot experlmeni 3 the- post stlmulus -

recognltlon procedure was developed The subject was to

" L

percelve and remenber as many consonants as he could and '

r

93

~

- then select whlch of two letters Whlch appeared afterwards,,;-u

!

fbelow the screen, he recognlzed as a letter present in the

“'dlsplay he had ]USt seen. Thls experlment was de81gned to |

'-;;flnd out wheth'

Z.levels u51ng the'new procedure

‘ subﬁects would perform at abgae chance

4

and to examlne the effect’
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. of ITU on span of apprehenSion~as measured by the new method.
. ~ Method
g 'S ’ ‘ . "
‘ o , o s L .
Subgects o - o S S 'Xx';>'4 :

A dlfferent sample of the same populatlon of under— -

[

graduate students, descrlbed ‘in the prevxous experlments,‘_y

-

';was tested f Slx males and sxx female students were. tested.

.The mean age of the 12 students was 19. 4 years wlth a rangeﬁ,-.
T

of 17 to 28 years ol”._ All of: the subjects had 20/30\dr

gbetter corrected ne.r v15ual aculty...

"De51gn ﬁ,‘
’ The dependent varrable was the number oﬁ correct re-

L .- .
coqnltlons of the palrs -of post—stlmulus alternatlves.- The -

"’lndependent varlable &as the ITU. A randomlied groups de-
| s1gn was. employed WLth four subgects (two males and two,
females) belng randomly assxgned to each of the three ITU
L'condltlons.bf"u. EE ";//5f13 . ‘

_EE______— 4 . o ) e |

f The Set-up for thxs experlment is- exactly the same as-

'that of pllOt experlmept 2 w1th the exceptlon that only ‘50
=msec exposure duratlons were used and that the post stlmulusff'
-‘method rather than the recall method was used. The stlmulus-

materlals are the same ones used 1n pllOt experlment 2 n-

ima'the present experlment 16 practlce trzals and $4. test trlalss

-were ngen. For each of the dlsplays one of the elght

consOnants was randomly selected for 1nclusron as one of theff

,.v‘

LT
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« post stlmulus alternatlves. The second of the pa1r of post-
stlmulus alternatlves was randomly selected from the 13
fconsonants Wthh were not lncluded on the'stlmuIUS card.

The Only restrLCtlon was that the correct pOSt stlmulus
«

alternatlve occur tw1ce 1n each of the 16 locatlons 1n

: 14

the 1mag1nary 4x4 matrlx of letters for two 32 card blocks

of, the 64 test trlal cards. There was no restrlctlon on ‘~A
.

rthe locatlon of the letters in the 16 practlce tr1a1 cards.r

‘All subJects recelved the stlmulus materlals in tﬁ% same .

-drder.‘ The warnlng t6ne 1n1t1at10n, ITU condltlons, and
automated sequence of the stlmulus event was the- sage as

that used ln pllOt experlments l and 2 At the offset of

-~

‘ the stlmulus a small relay, packed in a box. stuffed w1th

1nsu1atlon materlal, was trlggered. \ThlS relay trlggered
. : _
'h‘the tlmers whlch controlled the 3. 5 sec delay of post— o

.stlmulus altergatrves and the 5 0 sec exposure of the -
“post-stlmulus alternatlves., Two\gestern BlO research

tModel DT203‘Ind1cathg Preset tl
Y

elntervals.l They were regulated by a Western Blo-research
“Model DTlOl clock _Qf';“;'ff"

\A . DR VORE

Arrangement of the Qgst-stxmulus alternatlves. These#

l

'\alternatlves were: presented 1n palrs.- The letters were

A

-arrangedrlns1de the tachlstdscope dlrectly in- front of and .

/

rs controlled these tlme ,h

x

}:fbelow the flrst of tWO framing unlts 1n the stxmulus channel.

S

‘f'There were three rows of seven consonants eaCh arranged 1n

-

95

g,alphabetlcal order. Consonants were upper—case bold opaquefg_'_

o



letters embossed on small seml transparent llght covers.
Each c1rcle of light subtended a. v15ual angle' vé'u

e
- (. 0202 rad) ‘apd ‘had a lumlnance of 1.5 ftl. Each-létterp .

_ subtended a v1sual angle of 29' 15"‘( 0085 rad) square.’x

The ‘total array of 21 llghts subtended an- area 13° 50"
(.2414. rad) Wlde by 50 25! (. 0946/rad) mgn At the be-' -

glnnlng -of each trlal the two alternatlves were preset, u51ng

. a sw1tch board by the experlmenter and automatlcally llt

.up 3. 5 sec after the stlmulus offset The llght fllters

S

_ the alsplay of . letters had d1Sappeared from the screen. He;

. materlals when the

‘ Procedure.-

~

2

in between the stlmulus drsplay and the bank of ‘post- ,7 -!gi

stlmulus llghts preven any 1llun1natlon of the stlmulus

. A .
The same}standard set of 1nstructlons was glven to all

LY

. subjects.b Flrst the nature of the stlmulus materlals was

o explalned.' The subject was. told that on- each trlal he was

to percelve and remember as many of the elght consonants as
e

he could.- Two examples were shown at .5 sec exposure dur-
: A

- atlons. Then the subject was told that on each trlaJ two

letters would appear below the. screen a. shcet tlme after N

>
-was lnstructeo, "Only One of the two letters w111 have been )

present 1n the elght-letter array that flashed.: You are tof ;

select, at the end of each trlal, whlch of the two letters

‘ 3

was present in. the elqht letter array you saw..» The pro-ﬁ'

cedure was practlced tw1ce at a 5 sec, 5 sec)and 50 msec
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_(exposu}e“duration. 1For each of these trials; the subject

7'“_in the‘display; The ITU procedure was 1ntroduced as out-!.

sy

was. shown the - dlsplay of letters agaln after hlS response

and he was shown that the correct letber had been present

- .
-

lined in pilot experlment.l. The total procedure 1nclud1ng
s A

z'the ITU condltlon was practlced tw1ce. Then the elght Al ._ ,jé

: practlce trlals and 64 test trlals were glven. .5 long break

. . . .
was glven after 32 test trlalsu Smaller breaks were: glven ' .

“every 16 test trials. PR '..,. . ';4 ';f
‘Results - o *

“

The measure of the dependent varlable was the number ,”

. of’ correct post stlmulus palr ch01ces.‘ A one—way randomlzed
I _

u_oups analys1s of varlance was performed w1th four subjects
(two males and two‘females)-ln each” cell There was. no |
significant effect;of‘ITU;“§_> l."Eachsof-the'meansvfor

the thrie‘ITU conditionsisiqhifiCantly.exceeded the-chance’

level of 50% correct responses (p < 01, one-talled)

) ThlS small study - 1nd1cated that ths’objectlve temporal pre-

dlctabillty of Stlmulus onset 1s not a determinlng factor
8-

H:1n span of_apprehen51on performance as measured by thls

_post— tlmulus recognltlon method ] These flndlngs agree

va;th those of pllot experlment 2 1n whach a recall method

‘was empioyed., It was noted tha\ subJects found thls new fji;' .
I8 w

:method to be far less laborlous and frustrating than the

’”lrecall metho& It waS'dec1ded to employ thrs new method
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- in the’ main study on~psdeiatricfpatients;._Y' - S ‘ A

AN 5 ‘.

)

. ‘OF THE PILOT S$TUDIES -

.
¢ e

Pllot experlment l provrded“some\ev1dence for a re-'
'duced selectlve recognltlon of . target letters when the onset

-tlme of the stlmulus display was ﬁlghly unprédlctable

3

,(5 ITU) as compared to zero ob]ectlve temporal uncertalnty
/'“ .

;(0 LTU) Thls obtalned only for the elght element array
condltron.’ Et was therefore decrded to employ an- array 51ze
;of elght consonants for the main study ; Furthe?Aofe,¢1t

-was bellevedsthat the use of elght—element arr?ySIWOuld‘g

lessen the chances o;lcerllng effects in the &aln study.

'.There ‘was no 1nd1catlon of an effect of ITU on’ span of /

@

7apprehensron performance us1ng elther the recall method
'(pllot experlment 2) or the post stlmulus recognltlon method

(pllot experlment 4). Pllot experlments 1 and 2 revealed

no statlstlcally 31gn1f1cant dlfferences between SO”msec L

and 30 msec exposure duratlo s for elther selectlve recog-"

' \nltlon or §pan of - apprehen516n scores. Therefore, lt was

de01ded to hd/d exposure duratlon constant at 50 msec for

the main study. Pllot experlment 3 prov1ded an estlmate
of the post-stlmulus latency tlme for complete decay of

‘ulconlc sensory memory Thls estlmategwas a. latenCy of no

/// f

1"greater than 3 5 seconds ThlS estlmate, bdsed on the

P . .{ :

SUMMARY OF TLE RESULTS e

L6

~

. exposure duratlon and 1u 1nancé values‘employedbln the mainf

"nstudy, provxded the data r'qulred fbr the 1ntroductxon of

I

y

O
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a palr of post stlmulus alternatlves as, soon as p0551ble
Lo

after iconic memory had faded The post- stlmulus recog-
nltlon-measure of span of apprehensron does not require the
: subject to fully recall ‘and reélte all of the letters that
he has percelved bn a partlcular tachlstoscoplc exposure

trlal He slmply selects Whlch of two post stlmulus letter

:_cues he " recognlzes as haV1ng been present in the array that_

he ‘has just v1ewed ThlS method”lS’dE%CIlbed ln pllot-
experlment 4 ' PllOt experlment 4 revealed above chance
performance levels usxng ‘the post stlmulus recognltlon '

;vneasure of span of apprehe’slon. Subjects found thlS pro-

»,cedure to be far less tlresome and frustratlng when thelr

\

verbal repprts were compared to subjects tested under the R
;e

‘recall proc\\hre of pllOt experlment 2 The post stimulus

P

recognltlon procedure was employed as a measure of span of
, apprehen31on in the main study 1n order to avord the pos—

51b111ty of response 1nterference durlng recall

¢

Durlng the pllOt experlments many subjects complalned

of ‘a sense of subjectlve straln whlch they attrlbuted to
0 : .
the horlzontal narrowness: of the stlmulus fleld framlng

arrangement. As a result of these complalnts the horlzontal
’ ) : ™~

frame- dlmen51ons were w1dened for -the maln study. The ex-
'

;ﬂperlence of runnlng the subjects in the pllot eXperlments

allowed for the ellmlnatlon of v1rtually all equlpment .

9

'ffallu#es and provﬂded the tralnlng needed for the smooth
_ . A

runnihg'ofzsubjects in the. mai

- 99
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‘ objectlve temporal predlctablllt%gmf stlmulus onset for
1

.‘brlefly exposed v1sual dlsplays o

,medlcated schlzophrenlc patlents w1th a mlnlmum amount of

e ' B

CHAPTER IIRj<

MAIN STUDY

COO

The maln study was carrled out on psychlatrlc patlents
&

‘ at Alberta HOSpltal Oliver. The study was d1v1ded 1nto

two separate experlments employlng the same subjeéts.‘ The»
flrst experlment was patterned after the palot studles and
1nvolved the assessment of selectlve pérceptual recognl-
tion and Span of apprehen51on ag varlous levels of the |

N

etters. The second

experlment xnvolved the assessment of sensony—motor syn--
Y

chronlzatlon., These two experlments were both carrled out_

on a group of psychlatrlc patlents wlth a conflrmed dlag-

nosis of schlzophrenla and a second group of psychiatric’

patlents w1th nonschlzophrenlc dlagnosis. .Due-to7the<

.scarc1ty of newly adm;tted or ge-admltted felatively'nonf

o 2N

" _total llfe psychlatrlc 1nst1tutlonallzat10n, the testlng

'of psychlatrlc patlents took over one and one-half years.~

After the testlng of psychlatrlc patlents was completed theA_v

same two experlments were conducted on a reference group of

_,male undergra'uate students at the Unlver51ty of Alberta,~__

\Edmonton._




~ both experlments as they became avallable at the hospltal.

‘101

¢ .

PERCEPTUAL EQZERIMENT

'SUbjects ;r | e L

Thlrty two male sohlzophrenlc patlents and’ 32 non-.
Tschlzophrenlc male psychlatrlc patlents were tested in
After testlng at the hOSpltal was completed‘ 32 male under— :
\\graduate unlver31ty students were tested with the ‘same ex—
fperlmental set—up at the Unlver51ty of Alberta.‘ The stuf'

"dents came from the same basic populatlon as those des-

./,,
i

‘- BN 2 i
,,crlbed in pllot experlment l Henceforth, the non-schlee '

Ai phrenlc psychlatrlc patlents w1ll be referred to as the

psychlatrlc controls. The means: and standard dev1at10ns

for age and education are:glven ‘below in Table 1.

Table 1

Ty , Age and Educatlon Data for the Three
o s o Subject Groups
: R " . .__“Age. - .| Education. . [. N
 Group & . | Mean [ SD * [ Mean [ 'SD o
Rt Schlzophrenlcs, t,‘wn’v32,69"1o.44u ‘10:22 | 2,92 |

Psychlatrlc Controlsd 27.03| 7,23 | 10.94 | 1.56

_ Student’s R | 20.22| 536 ] 13060 | 101 | e

'i’g = 32,forgeach;grong<

B



The two patient groups did-not significantly differ withﬂ
respect to education; t'(62) = l 23 p‘— .30 two tailed -
.test. Schrzophrenlc patlents were 51gn1f1cant1y, though
sllghtly, older than the psychlatrlc controls, t (62) =.A:
2. p;< 05 two- talled._ Statlstlcal tests were not car-
rled out on the dlfferences between. the patlent groups and
'~the students 51nce the students were dellberately plcked
i_as a more- homogeneous younger and better—educated reference
group. The student group was 1ncluded in order to flnd out
.'how a sample whlch ‘would be expected to show a hlghly effl-

J

"c1ent 1evel of perkormance would actually perform relatlve

'to the psychlatrrc patlents The students are not con51d— '

4

._ered to be a proper normal control group Only One of the

5]

:schlzophrenlc patlents was left handed and two: of each of

.the other groups was left handed _ All students had 20/30

or better corrected near vlsual aculty as measured by an

L eye chart.» A breakdown 1n ter@s of marltal statuSvfor the
‘three groups is. glven in Table 2. |

Table 2

Frequency Dlstrlbutlon of’ Marltal Status
Categorles for. the Three Groups

~

% h =32 for each group.

S L Marital Status , |
L Groupa : Singlef=.Marr1ed ‘Separated|Divorced| =
< | : v bl s Abebite’ _
Schlzophrenlcs 1 w8 ot 8 | 4 B
Psychiatrtt | 23 | 5 | 2. {2
|, cemtrols | T b o T ]
. ‘Studentsj:_' , 29 | 2] IR R B U

102



Lach patlent was flrst 1nd1v1dually 1nterv1ewed by the )

author and then 1nd1v1dually tested as soon as poss1b1e

a

thereafter.' The testlng se551on for th% two- experlments

lasted about two hours Wlth small breaks and one long break.

M NS

103

The author served as the experlmenter. He attempted to test o

- every avallable patlent who met t e Selectlon crdterla out—

6.

llned 1n the sectlons .that follow.. It ‘was necessary to

&
develop a g%od rapport and sense of trust w1th the psy-i

. ! :
_chlatrlc patlents, espec1ally the schlzopnrenlc patlents.

“The experlmenter assumed the role of a warm therapeutlc—

",'ally orlented cllnlcal psychologlst who was lnterested in

. 3

glVlng‘the patlent some 1mportant ﬁests of perceptlon.

'Most of the patl nts con31dered the tests to be a part of

Y

the normal psycho etrlc routlne for persons newly admltted ;v*

to the . hospltal No patlent was coerced 1nto taklng the
?tests. Patrents who 1nqu1red were told that these ﬂ@sts
were part of a study of - the way that people‘whg.came ﬂbf

'the hospltal percelved the world around them. Lach patlent

-

vwas related to w1th a genulne sense of respect and empathy.v_”

s

'Prolonged alSCUSSIOHS about the patlent s experrences and

problems were av01ded prlor to the testlng and durlng the

Jbreakss Only as much was dlscussed as seemed necessary for

iy

“r_the author to malntaln a receptlve empathlc rapport w1th e"'

”zthe patlent. S ‘f L “i"frdf”_‘fhﬂ‘ j;



HospitalizatiOn No patient was tested'who hadfcol-

lectlvely spent more than three years in a psychlatrlc ward:

or 1nst1tutlon. Data as to number of psychlatrlc adm1551onsvH
'(1nclud1ng the present adm1551on), length of total llfe i
, psychlatrlc hospltallzatlon, and tlme elapsed 51nce flrst B
'1psych1atrlcmadm15310n, and the number of days elapsed untll
jtestlng after the present admlssron are glven 1n Table 3.
Although the schlzophrenlcs had 31gn1f1cantly more- total
-llfe psychlatrlc hospltallzatlon than did the psychlatrlc ﬁ
"controls, the mean llfe hospltallzatlon length of 179 72 days;:
places these patlents at a very low level of 1nst1tutlonal-
1zatlon when compared to the laﬁbe number of studles u51ng
schlzophrenlc.patlents w1th over three'years of contxnuous ks
»,psychlatrlc 1nst1tutlonallzatlon.j For the schlzophrenlcs

an average of sllghtly over flve years had elapsed 51nceothe

“flrst psychlatrlc adm1851on._.However, Ehrs dlstrlbutlon‘

i was p031trvely skewed Wlth 13 of the 32 schlzophren1c5'

?hav1ng less than three years elapsed since the flrst admls-
310n. The two commonly used cutoff p01nts for SpeleYLHg
'a-schlzophrenlc patlent as acute are less than two years :
fand less than three years 31nce flrst admlss1on (Neale & 4
Cromwell, 1970) U81ng the two year cutoff p01nt, ll schlzo-?:_
'”phreglcs out of 32 would be pla;ed in the acute category L
'”U51ng the three year cutoff pOlnt, 13 schrzophrenlcs out of »~(
'A132 would be placed 1n the acute category wrth One addltlonal ltf'*
\i;schlzophrenlc who had exactly three years elapsed sxnce his‘ ‘ #;*

< : . - :
T S N T T e e T
fxrst adm1381on. S e e T Nl



105

.-fﬂw»‘ Lvmﬁﬂmu|03u.~aor

- "PaTTeI-OM3 ‘09° =d ‘1970

- *peTTeI-oMy ‘T0* > d ‘97

e

i
N
)

e
‘N
o
i}
<

mNOm @mwmom

| . €s z

Ly°686

pl6°C | 89°v86T

065°7LS .
L Iv n‘_ﬂ.ﬂ\h 1 , o B .
ET TS6T .

Pl

YLUEOT | qL6°6S

-

A 13

921

‘qZL6LT | 692

,Mﬂmwm.

S T MvWAﬂﬂucoo_

.

PTaIeTYdASq|

Q o
o

_moﬁmwunmﬂnwkﬁWT

. uesy

'Q|w . ,...

as. mezﬁ

a5

T UedR-
..‘@

Pa3saL TTIun -

UOTSSTWPY 3Juasaxd .

@dutTg poasderd
-sfeq Jo Isquny
—

" uorssTupyY
OTIIRTYDAS] A
3ISITJ 90UTS sAeq

ut vasdery swry- }

- sked ut -
- uot3ezTrrRatdson
. OTI3eTYDASg.
9ITT Teloy

SUOTSSTUWPY

 OTIIRTUDASE

'~ 3O IBqunN

> -

. )

,,_;y mwdAQﬁauwm

e
.,.E

e

‘ T . L e
sdnoxn 3juaried omI Byl \IoJ e3ed uorlezilejtdsoy

€ oTqey,

”




e _ . \/{.

»Medication...No'patient~was tested who had*recently
-“—undergone exten51ve‘ant1psychotlc medlcatlon therapy, 1 e. f”,-_
'phenoth;a21nes, haloperldol llthlum carbonate, antldepres- w :
uasants. Nowsubject.was tested who had recently undergone 1;‘
- ﬁel'éctro"cohviiléive' ’chérapy-:. (ECT) 'For most of 't-he"d'u’rratiOn L
‘of the" study a selectlon crlterlon of at least 51x weeks k .
.51nce the last antlpsYchotlc medlcatlon was used 'bHoweVer,,y'cr?
as subjects became scarce a- number of patlents7were tested

.\_]'

i=who had Stopped medlcatlon on thelr own from two to four

>

lweekseprxor to admlssion or who had.not taken medlcatlon s

. -:for over 51x weeks but were glVen a few doses upon admlSSlon P

. Lk
with a sufflclent medlcatlon recovery perlod prlor to testhg

'r:It was Judged that none of these patlents were under the

f _lnfluence of antlpsychotlc medlcatlon at the tlme of testlng.

.Only one: patlent, dlagnosed schlzophrenlc, was on antl-'

fparklnsonlan medlcatlon at the tlme of testlng.-

of the 32 schlzophrenlc patlents, 21 had not taken any

S

suantlpsychotlc medlcatlon for over six weeks prlor to the
"tlme of testlng.. One schlzophrenlc had not taken antxb" ‘ﬁf SR
psychotlc medlcatlon for four weeks and another for two

MR - 8 . : -
: , /- D
‘weeks; For the remalnlng 9 schlzophrenlcs medlcatlon was s

"T~as follows-t 6 had less than 200 mg average dally dOSe for

l to 2 days w1th from 1 to 6 days allowed for recovery, 3. had i
:*;from 200 to 375 mg average dally dose ﬁor l to 2 days w1th 34‘x'
v']to 10 days allowed for recovery. Dosage levels reported |

'5¥:above are expressedsln terms of equlvalent chlorpromazlne

' R



‘li‘ S . ~
_ dosage level based on a table of equlvalents (Holllster,
A 1970) Of the }z psychlatrlc controls 27 had nbt taken any
| *antlpsychotlc medlcatlon for OVer six weeks prlor to the :
tlme of tesUlng.- One psychlatrlc control had not taken any}'y
antlpsychotlc medlcatlon for one week. ror the remalnlng 4
psychlatrlc controls medlcatlon‘was as follows'. 2 had léss'
thah 200 mg average dally dose for 1 to 4-days w1th 3 days
: allowed for recovery, 2 had from 200 to 500 g average‘l
dally doe\\for 1 day w1th 2 to 5 days allowed for re-~
;_ covery. - Of the 32 schlzophrenlc patlents 18 were on small |
doses of”a mlnor tranqulllzer (dlazepam) and/or sedatlves‘
prlor to the t1me of testlng.. Only 6 schlzophrenlc patlents".
had taken a. sedat;ye the nlght before testlng. Of the 32
'psychlatrlc qpntrols 18 were on small doses of a mlnor »
tranqulllzer (dlaZepam or chlordlazepox1de) and/or sedatlves sl}-"
prlor to the tlme of testlng. Only 6 psychlatrlc confrols '.-;“;i

<

~ had taken a. sedatlve the nlght before test;ng.‘fl

\ o el ':m-_ CoET )

None of the psych1atr1% controls were on antldepres- .
xnsant medlcatlon or. lathlum carbonate at the tlme of testlng.fﬁg?_
:1Two schlephrenlc patlents and three psychlatrlc controls |

had a history of halluc1nogenlc or amphetamlne drug abuse.'w*ll
1 None of these subjects Were under the 1nf1uence of these {-?
“ﬂdrqgs at the t1me of . testlng._ The low rate of patlents who '
ueiwere g1Ven any antlpsychotlc medlcatlon.at admlSSlon Was
,hfmade possible by requesting the psychlatrlsts to delay the fk{

',i‘commencement %f drug therapy for a tew days untll testing e



-

'fhad been~comp1eted,

o

Dlagnostlc 1nformat10n.‘ The' schlzophrenlc patlents had )

all been glven a- carefully con51dered d1agnos1s by a psy—. ~i
’chlatrlst or 1n seven cases a psychlatrlcally tralned

-phy31c1an. After experlmental testlng was. completed the

jvdlagnost1c1an completed a symptom check 1lst (see Appendlx Ah

rschlzophrenla was as follows-7 Simple,;3;:paranoidhv13{ n

AR

4

“ics, 2 reactlve,‘and l undec1dea.""M11d" and moderately ;'

dlslntegrated" were the most commonly checked categorles

lntegrated"’category Break%down~fqr»cla531ca1»type,of B

Y

,_catatonlc, 3 hebephrenlc, 2--undifferehtiated,-ll For' _

*

the 32 schlzophrenlc patlents 28 were Judged to have at o

: least one p051t1ve Schnelderlan symptom.‘ Table 4 glves

"the frequency dlstrlbutlon of nember\of Schnelaerlan symp--:'

_atoms present for the 32 schlfSEEEEELF patlents. Table 5

jfischrzOphrenlc patlents reported to ‘have each of the symp-r

=f:psychot1c process. ">’ff; X ?17-;u1_.x ”fg,-“‘a: | ’-aeifﬂfi;rjﬂv'”

'.llsts the elght Schnelderlan symptoms and the number of

e

b 5
that the majorltyipf ﬁ“f“

toms. It 1s clear from these da'
: 5 ? i

“'the schlzophrenlc patlents were ac Vely experzenclng the.*‘~

' On a cllnlcal bas;s 29 were Judged to be process schlzophren—‘

"w1th only 51x schlzophrenlcs placed in the ”severely dis- o

ki

108
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' Table 4

Qe

Frequency Dlstrlbutlon of Number of
Schneiderian Symptoms Present for the
: Schlzoﬁhrenlc Patlenfs‘ | :

/ .

Number.oflschneidérian
Symptomns

_ Number of
Schlephrenlc Patlentsa

0

.4_"

g

’-aeTbtal n’

32.

B

109



Table 5 - .

Numher of Schlzopnrenlc Patlents
Lxhibiting Each of Schneider's : -
Symptoms of the First Rank

h | ) .
' 4 Number of . |°
- R | Schizophrenic | -
Symptom o o © | Patients 4
.Thought echo or- thoughts spoken aloud ”‘.;'@klZd
.Hallucxnatory v01ces speaklng about o1l
‘patlents 1n the thlrd person,_ ) za _ v
S Halluc1natory voices 1n the form of 7
‘/d:runnlng conmentary on the Datlent C
'hvBodlly hallucxnatlons experlenced as { .9
sensatlons proauced by an external :
:agent . v
Thought w&thdrawal, thougnt insertion| _l3
or other lniluehce on thought S ’ ' ‘
i_Thought broadcastlng .f~ e fh~'é T
'Delusional‘perceptlon - ,d’..e_ »“_r 18
'Pa331v1ty eXperlence in- feellng, __",~; _.j112'_.'_ .
derlves or volltlon S e ‘

[

a;qu'eech symptom‘the-maXimum'possible g;was-3z;

fr/_

Of the 32 schlzoPhrenlcs 30 were Judged to have atleast&

110

}gone of Bleuler s four fundamental SLgns (Bleuler, 1950) (see'“

L

':VTable 6) Table 7 shows the number of schlzophrenlc pa- o
y ‘ .

-f tlents Judged to have each of Bleuler s four fundamental h‘?;

R

”,sxgns of schlzophrenla.h As seen from Table 7, dlsorder

T



.

LV

of assoclatlon (formal thought dlsorder) and dlsordor of

‘,.

“affect were the two most commonly reported srgns. ,Flat

'-'and/or rncongruent affect'Were’the-moet commonlyuchecked L h

.51gns under the drsorder of affect category The number of

) . ’

¢

, schlzophrenlcs found to have the. other fundamental symptoms.

LY

“on the check lrst were as. follows.' 16 dlsorder of atten—‘

tlon,

i

15 dlsorder of w1ll 10, ego dlSlntegratlon;;Q,

_fschlzophrenrc dementla, 28 'ﬁrsorders of actlvrty and be- -

hav1or;"Under disorders

' of 1“,t1at1ve

of act1v1ty and behav10rv"lack

(19 patlents) and 1ncomprehensrble behavror

<

| “_(18 patrents) were the most frequently checked subcate-

ugorres.

a2

t

TaﬂeGAvﬁﬂ

~

, o Frequency Drstrlbutlon of Number of o
. 2/; . Bleguler's F

our Fundamental Signs -

R

for the Schlzophrenlg Patlents :
‘ Number\_Of“the Four. Number of a
~ Fundamental Signs: . fSchrzophrenlc Patrents
y 0 | »h”f 2.
s 3 | T l@l:"

o

111

ég.



o ‘ _/;/) . v -
‘_‘ s : ":Table»7 B

o l*‘ " Nuniber of Séhizophrenic

Patients

Exhibiting Each of Bleuler's Four

' Fundanental Srius of Schlzopﬂ!enla "/’;

e

"Sign

‘ Sch130phrenlc Patlentsa

1

Number of.

'Disorder of association
Disorder of éffectr

" ™| Ambivalence

20
30
": lsdl

14

.Autism

a . . SR oa L
For each sign the maxinum §osslble n was 32.

T

For the schlzophrenlc patlents premorbld adjustment K

~

fwas measured usrng the Ullmann-Glovannonl (1964) self— - L

report scale (see Appendlx B). ThlS scale contalns 24

' true false 1tems deallng w1th past and present soc1al adjust—;‘

¢
o~

ment The schlzophre patlents hadra mean score of 13, 22
SD = 4 62 : 051ng the commo ly employed cutoff p01nts of 0

' to lg poor premorbld adjus ent ("pr0cess" schizophrenla)

';ang 13 to 24 good premorbld adjustment ("reactlve"sschlzoj//

o phrenla), 14 schlzophrenlcs would be classxfled as- hav1ng

f‘p°°r and 18 ‘as’ haV1ngqgood premorbrd adjustment.. Held and

_Cromwell (¥968) found that schlzophrenlcs -answers to the

°

‘Ullmann~Glovannon1 (U-G) 1tem “I have been' or Stlll am e

O

marrled" predlcted scores pn the Phllllps premorb&d ratlng

_ : AN
' dscahe better than the total U-G score.

P

U51ng thls ltem,

.o

‘;only, 18 schlzophrenlcs were classrfled as hav1ng poor and

. !

<
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J

14 as having good premorbidradjustment.

i

tAPatients with organictor'toxiq disorders, senile
}tt"~deﬁentias,-severe and~recent drngabuse, and the mentally
;ﬁﬂtggetarded were not 1ncluded as psychlatrlc controls for thls_f
, study. Of the 32 psychlatrlc controls 11 hau a prlmary u
zﬁaﬁdiagnosls of uepreSSlOH (s endoqenous depre551on, 4"w
reactlve depresslon, 2 chronlc depre551on), 3 had a prl—ﬁ'
vmary dlagn051s of manlc pnase, manlu—depresslve psych031s,
J-l hypomanla, 1 paran01d psychosls 13 had ‘a dlagn051s of
.personallty dlsoraer or 1nadequate personallty (8‘w1th
’ a secondary‘dlagno31s of anxliety state or depresSion);‘3'

hadaaﬁprimary diagnosisdogtanxiety"State or ang;ety.neUrosis.
‘tFive schiéopnrenic patients were originally seleoted
h%og-inQIQSion.in_the Studyvbét were either.too;thought dis;'t
" ofdered or tooidisintegrated‘to understand the instructionsa
_and testlng had to be dlscontlnued.. Ten schlzophrenlc pa-
'_tlents and ‘one psycnlatrlc control refused to take tne tests
:’fonce 1n»the exper;mental room.'blntmost ofbthese’casesv |
veither”an>eXplioittdeLuSionaltsystgm'wasioperating'ottthe_
patlent was too amblvalent to take any kln £ deoisiVe~?
actlon.‘ None of the above subjects were 1ﬂbludeq in the two
'groups of 32 SChlZOphrenlC patlents and 32 psychlatrlc con--u
ﬁitrols tested for thlS flnal study._ Testlng was completed

l

ffor all of the sub)ects ln the flnal study.
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(¥:>\(:><>_ ‘The dependent varlables ‘used were the number of correct

- responses on each of the two experlmental tasks._ L%&h

‘subject_recelved both perceptual-tdbks. " The selectlve _

attentlon task requlred the subject "to selectlvely recog—

‘nize whlch of‘two target letters, “T" or "F" was . present ylz

. in a dlSplay of consonants brlefly exposed in a tachrsto—

‘) ( .

‘scope. The span of apprehen51on task requlred the subject

to percelve and renember as many consonants he could and

then choose witich of two letters that appeared afterwards

'was the 1ttter present 1n the v1sual dlsplay he had Just

'seen. These two tasks prov1ded two different measures of‘ o,

. perceptual functlonlng expressable in the same units. of

' measurement and w1th equlvalent chance levels of perfor-A

mance. Thus, quantltatlve comparlsons couid be dlrectly

-made between performance scores on the two tasks. Thes

" design- of the experlment was mlxed factorlal w1th the S

'three-lntersubject.factors:_ dlagnostlc group, 1nterval

of temporal uncertalnty (ITU) of the tlme of stlmulus .

"onset,_order of the two perceptual tasks,‘and w1th one

‘*,1ntrasub3ect factor - the two perceptual tasks. TQ f

‘ summarlze, the mlxed factorlal de31gn was' 3 (DlagnostiCl

'~.9r0up) x 4 (1T0) x 2 (oraer) x 2 (Task}, (theffitst*threéf .

*_factor8~between subjects,.the last gactorfwithinqsubjects);,
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hlthln each dlagnostlc group, four subjects were randomly '

.ea351gned to each of the ITU x rder cont1ngenc1es.7” Lach.

'subJect recelved the two p ceptual tasks und er the same

\\

ITU condition. B e :'_' o . :J.

‘dApparatus

°'The‘Stimulus-displays consisted'of-arrays of COnSOnf

,"ants whlch were constructed as follows Upper case con-

.sonants were typed on a white, unllned 3x5 in.’ 1ndex card-
u51ng an IBM Selectrlc typewrlter w1th a. number 10 Onator

element.. Lards were nounted on 12 8 X 24 3 cm Masonlte :
oy
boards for 1nsertlon and w1thdrawal from the tachlstoscope._

)

'In order to w1den the v1sual fleld, strlps of the same

ﬁlndex card materlal were flxed to the masonlte boards and

I

: : 7For each of the two patlent groups the subjects were
: randomly a551gned to the eight possible ITU x Order con-
- tingencies by sampllngvthe allotments with replacement for
" each subject. . This procedure made it equally likely that. o

oa patient would. be a551gned to any of the- contingéncies

independent ‘of the allotments of patients already tested .
and hence prevented the experimenter from havxng any pro-
bablllstlc knowledge as to which treatment a patient would -
- receive when he was re rultlng the" patlent After approx-;
imately two thirds of e patients in each group had . been -
*  tested the procedure was ‘shifted such that the remaining .
. subjects: were given a random selection without replaCement,-'
- of the allotments needed to;fill up each gell. The shift . v
-[_took place due. to:the scarc1t¥_oﬁ_pat1ents and -t the. pgssl.___—_—-/—~
‘bility that with- the earlier ‘procedure too many extra sub-- '

»ijects would have to be tested and then randomly. rejected

in order that all of the'cells would be filled. The use -
" of the initial randomization procedure resulted in two -
extra schlzophrenlcs being run. and no extra. pSYChlatrlC
 controls.  For. the students. allotmehts were randomly
sampled w1thout replaqement.u-a\\ :



'were fltted perfectly to the s1des of the 3x5 in. cards. -
‘~:Two sets of cards were constructed one set for each of the‘
",:”two perceptual tasks. Each set consrsted of léApractlce |
F'trlals and 64 test trlals. For the selectlve attentlon
vtask letters were: allocated after the manner of Neale et al
_(1969).f An 1mag1nary 4x4 matrlx of 16 letter spaces was
'located ln'the center»of each card Eacn array.contalned
one and only one of the two target letters, a T or an F, .
‘jpihs seven dlstractor consonants, foF the 64 test trlals
'each of the two target letters appeared twlce 1n each of
'the 16 pObSlble matrlx locatlons yleldlng a total of 32
test-trlal cards Wlth Ehe letter T and 16 test—trlal cards o
w1th the letter F.; The 16 practlce trlal cards conta;ned\\¥bjf
“'8 cards w1th the letter T and 8 cards w1th the letter F.
_The locatlon of the target letters was 1ndependently al—'
| ‘1located for each of the 16 practlce trlal cards w1thout any
'i,restrlctlons.v For each of the stlmulus cards seven’ non~‘v
c,target dlstractor consonants were randOmly drawn w1thout fi
;replacement from the remalnlng i9 consonants of the alphabet'f‘
(1nclud1ng the letter Y) They ‘were . then randomly allocatedrl
‘to seven of the posrtlons remalnlng 1n the 1magrnary 4x4

’,*-matrlx.,. S

«—’—»~f*””—F6r the span of apprehen51on task letters were alloca~y
ed after the manner of Cash, Neale and Cromwell (1972) '

‘ An 1mag1nary 4x4 matrlx of 16 1etter spaces was located Ain.

k
B

the centre of each card For each of the stlmulus cards,fﬂ



.‘.

eight consonants were randomlw-drawn:without:replacement
from the 21 consonants of the alphabet (1nclud1ng the,_. ‘-Q
letter Y) _ They were then randomly allocated to elght of
the: p051tlons in the lmag;nary 4x4 matrlx.' Then for each;
of the dlsplays one of the consonants was randomlyrselected
for 1ncluslon as one member of the palr of post- stlmulus ;

alternatlves for that dlsplay.‘ The second of the post-_

stlmulus alternatlves was randomly selected from the 13 )A

o consonants whrch were not 1ncludeﬂ on the stlmulus card,

The only restrlctlon was that the correct post stlmulus .
alternatlve appear four trmes in each of the 16 lobatlons [
in the 1mag1nary 4x4 matrlx of letter spaces over the 64"

’ test trlals There was -no. restrlctlon‘on the locatlon of

: the correct post stlmulus alternatlve for the 16 practlce—,

| tr1a1 cards. One new random permutatlon of each of the o
two sets of test~tr1a1 cards was, performed after the cards
were typed The same two permutatlons of practlce and. .

'j test trlals for the selectmve attentlon and span of appre-l

hen81on sets were glven to. all of the subjects.l

I “d , The 1maglnary 4x4 matrix covered an- area Whlch subtended

| :a v1sual angle l 46’ ( 0308 rad) wxde by 2° 5"( 0363 rad)

117

hlgh. Each letter subtended a v1sual angle 8' 28" ( 0025 {ipdi:-

rad) wrde by 16' 55" (. 0050 rad) hlgh ‘ There was a border

~\xto border 23' 5" ( 0068 rad) horlzontal and 19' 2"‘( 0055

'l»irad) vertlcal separatlon between the characters 1n the 1mag~'*

R

1nary 4x4 array qf letter spaces. In other wordsrthese are

: ot gt PR o‘. Ry ... - R . e o



~ the minlmum'inter—consonant separation distance3‘possible,'

,for.anylgiVen(array.' Flgure 1 ln the pllot experlment

.‘sectlon glves an example of an array of consonants

For both perceptual tasks the dlSplays were presented :

»_ln a Sc1ent1f1c Prototype Model 800E two- channel tachls-
: toscope The center of the pre post strmulus flxatlon
| fleld contalned a small black dot.. The dot subtended
_'a v1sual angle of 4! 14" ( 0012 rad) | The subject v1ewed
the fl#atlon fleld and::tlmulus arrays through a rubberX§

_face rest v1ewer w1th hls head covered byka black opaque

”soft cloth whlch was attached to the v1ewer. -The~st1mu11

L*and flxatlon dot were at a respect1Vely real and apparant _

. dlstance of 81.3 cm from the subject.’ Both the stlmulus d} o

} and flxatlon flelds con51sted of a rectangle 8% 1llum1na-3

.‘<t10n framed by a completely dark surround The framed

';:'v1sual fleld covered an area whlch subtended a v1sual angle

. - 5° 38" (. 0983 rad) w1de by 4° 57' ( 0863 rad) hlgh. : All

: f'v1ew1ng ‘was blnocular.r The flxatlon fleld had a lumlnance

v_gfof l 5 ftl.,and the exposure fleld had a lumlnance of 6 0

'Tftl;f All test and practlce-trlal stlmull were exposed for

L ;a duratlon of bO mseca- Kodak Wratten neutral den31ty gela—f‘”f

{v-f‘

f;:tln fllters proVLded a reductlon of lumlnance w1th the flner; ,f;i S

h;"adjustments belng made w1th the lamp controls on the tach~"'*

lzlstoscope. The use of fllters avorded the pOSSiblllty of

l

:7'3fllcker that mlght’Occur durlng stlmulus offset w1th a _jf]flf

:_any fllcker that mlght occur durlng stlmulus onset or *-'*’

© 118
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partlally 1gn1ted bulb at the low Settlng necessary for ff -

fllter free attalnment of the lumlnance values de51red

For the three ITU condltlons the sequence gf operatlons ‘

- was as follows- After the card was 1nserted 1nto the tachls—

toscope the experlmenter 1n1t1ated the trlal sequence after "
’the subject 1nd1cated that he was ready 1n retponse to the |
:experlmenter s 1nd1cat10n that he, the experlmenter, was

| iready.» The experlmenter triggered a Hunter Model lll—C

: Serles D Decade Interval tlmer. This tlmer controlled the

’vf?duratlon of a 4 sec warnlng tone of 2 5 kHz, at 65 db

\?adelivered by a’ Sonalert tone dev1ce hldden under the tach— |

elstoscope. Warnlng tone offset 1n1t1ated the preparatory \”.
| 1nterva1 preset for each trlal The preparatory 1nterval

o

;was controlled by a Westemn Bio-research Model 500 Preset f,»“

'“Tfstlmer.‘ When the preparatory interval had elapsed the tach-

1stoscope was automatlcally trlggered and tne onset of

:the 1etter-dasp1ay exposure was instantaneously 1n1t1ated

“J

' l‘ThlS ends the Serres of events for the selectlve attentlon SRR

'*V_N’task. For the span of apprehen51on task the offset of the ;V

1;[f50 msec stlmulus exposure trlggered a small relay packed in ;fff:”

”fﬁfa box Wlth insulatlng material to mlnlmlze any,sound._ This :

el

.relay trlggered tlmers which controlled a 3 5 sec delay

."ffor the onset of the post-stlmulus alternat;ves and the 5 0 E

"j«sec exposure of the post—stlmulus alternatives. Two Western }.',]ﬁ'l

.e~falo-research Model DT203 Indicating Pre et tlmers controlledﬁﬂfl'

,':“fthese tlme intervals, They were regulated by a Western Bro-*ﬁ»fl‘4f{

. }‘. .
R AT
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research Model DT!Ol clockL The post stlmulus alternatlves _(
were presented V1a llghts arranged 1n51de the tachlstoscope

"dlrectly 1n front of and below the flrst of two framlng X

funlts in the stlmulus channel There-were three rows of

lseven consonants each arranged in alphabetloal order.' Con-

sonants were upper case bold opaque black letters embossed |

' on . small seml transparent llght covers. Each c1rcle ‘of.
'l,llght subtended a v15ual angle of l° 9' (- 0202 rad) and Tjagw’t
had a lumlnance of 1 5 ftl Each letter subtended a v1sua1 sf»
;\angle of 29' 5“ ( 0085 rad) square._ The total array of

;_21 llghts subtended an area l3°. ; ( 2414 rad) w1de by ’°

( 0946 rad) hlgh. At the'eeglnnlng of each trlal the’~

d‘two post stlmulus alternat1Ves were preSet by the experxmen-rjs

:iter, usrng a sw1tch board, and llt up 3 5 sec after stlmulus
ﬂifoffset The llght fllters in between the stlmulus dxsplay
Thand the.bank of postjstlmulus llghts preventéd any 41lum- iu‘
"plnatlon of the stlmulus materlals when the two post-stimuluse{‘
)llghts were,on.; For both perceptual tasks the self-lnltlateh .
‘pcondltlon led to the same sequence of events already des—'
Hcﬂcrlbed except that the subject pressed a button whlch p
"'~:d1rectly trlggered the Western Blo*research Model 500 h lfirr;n -
:5fPreset tlmer, wh;ch 1n turn trlggered the onset of the stlm-fi.:"A
f;pulus dlsplay and the subsequent sequence of events "The |

’ntlmer was set at l sec whlch 1n effect caused the stlmulus a*f:d

"delsplay to appear 3ust as the subJect had completed hlS

Q_

;tsqueeze of the button, There was no warnlng tone for the f??::'”

”~se1fn1n1t1ate condltlon.v The barely audlbie relay Cllck

S
oy



hwhlch followed stlmulus offset for the span of apprehen—
sxon was also trlggered durlng the selectlve attentlon -
‘task. in order to match these two tasks on every p0551b1e
:1h»var1able.- The barely audlble cl\cks generated by the post-»
Astlmulus control tlmers Were also 1eft on durlng the L |
t'selectlve attentlon task although the stlmulus llghts for?'
' .the post stlmulus alternatlves ‘were, “of course, turned off..
:In an” attempt to match the 1nter trlal fhterval for the two
:‘tasks, the experlmenter d1d not begln the next trlal of the
Jselectlve attentlon task untll the span of apprehen51on"f

\tlmers had tlmed out.‘.

Each subject was. glven both the,span of apprehen310n-

task and the selectlve attentlon task under the same ITU

"vgcondltlon or self—lnltlate condltlon he had been a551gned

'to;; For the - 0 ITU condltlon the preparatory lnterval (PI)
-f~was held constant at 3 0 sec for all practlce and test

v'ttrrals. For the 2 and 5 ITU condltlons pOSSlble PI values L

;tfgwere graded Ln .l sec 1ntervals ranglng from Z 0 to 4 O

o sec for the 2 ITU condltlon and 0 3 to 5 5 sec for the 7_“’

“,;5 ITU condltlon.. PI was measured as the tlme lnterval

/.‘(

V:ifbetween the offset of the warnlng tone and the onset of the

dlSO msec exposure of the stlmulus dlsplay. Each subject,

'\., ¢

ﬂ;,reCELVGd a dlfferent set of randomlzad PI values for the ;f*i flfe[':

"hhtest trlals under the 2 ITU and 5 ITU cond;tlons and a dlf-
."f'ferent set for each of the two perceptual tasks.4 For the

';'12 and 5 ITU condztlons PIs were randomly sampled w1th re-

~

PO R



”‘E:;ten prlor to each of the two perceptual tasks._ In the gener- o

"quences were selected to provxde a w1de range of PI values )

‘~fand were held constant.

'Procedure

5 f,pe and the nature of the dxsplays was described and shown

“":,fusing displays of all of the consonants in the alphabet

._?;acenent'for-eachTOfAthel64-testatrlals and each of the 16

,.§fpractice'trials/for-each task. \A'computer generated a quasi-*

random sequence of PIs for each subject and each task.T For

‘each of. the 2 ITU and $'ITU condltlons 250 PI sequences were
N}‘generatedwv Then out of these 250 for each ITU value, 74
of the most rectangularly dlstrlbuted séouences wi;e selec-

Itéd These two groups of 74 sequences also net the re-.

strlctlon that the mean PI for a sequence not dev1ate by

.'more than-+_.2 sec from the mean»PI»value of.3 0 sec-ahd.

._Pthat‘the mlnlmum and maxxmum possrble ITU value each occur

TN

| at least once 1n>the sequence PI sequences were then taken

..,\ “’

'lthjjust descrlbed A dlfferent set of PI sequences was gener-
‘~ated for the four sets of 16 practlce trlals glven by the_v
- two ITU condltlons (2 ITU and 5 ITU) and the two tasks

.(selectlve attentlon and span of apprehen81on) These-se-'

The two perceptual tasks were glven after the subgect

":1had completed the tap-cllck tlming task andéhad a short rest;ﬂ

vThe same general %tlmulus orientatlonllnstructions were glv--f

.

"hal lnstructlons the subject was oriented to the tachistosco-.ff

Fﬂy;ggt
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[}at random for each subject from the flnal stock of sequenceS‘r.\;7
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which were recited to the subject and a dlsplay of. the five
l'vowels wthh would never appear during the task : The com—'
plete set of 1nstructions is given 1n Appendix C. half of

the subjects then received the selective attention task

first and the other half received ‘the span of apprehensron -
task first For the selective attentlon task subjects were

'1 told that one and only one of the eight 1etters that appearedv o
in each display would be either a T or -an E The subject B

was told that he was tdﬁdiscover which‘ék these two target
letters, T or F, was present in each display he saw. A d |

: selective-attention set was further reinforced by the follow—=y
j1ng statement, "We are not 1nterested 1n how well you can i'

see the other irrelevant letters that atcompany the T or F. _

L

A &4

Simply focus your attentlon on. whether a T or an F is pre—=
| sent 1n the letter display., Then, tell me your answer. -
The equal random probability of the two target letters and
the randomne s of thgir location dn the screen was. emphasrzed.'r_ o
Two training trials at each of a 5 sec,; 5 sec, and 50 msec |
ﬂ.exposure duration, in ascending order, were given w1th v15ual 'f
feedback as to- the correctness of the subject s responses for‘.

g

each trial., Then the ITU condition or self-initiate condi- o
tion the subgect had been assigned to was explained and de-l_”:
‘.l monstrated.v The relationship between the warning tone and

the flash oﬂ,the letter display was demonstrated as well as

| the range of péBSible onset times for the stimulus after ‘the ffghlf}..

tone., For subjects in the self initiate condition, the but~7*"ku\"”ﬁ

ton press‘triggering of stimulus onset was practiced and it L



'”gvbreak, at the 50 msec exposure duratlon.' Then 64 test
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-r,was emphasxzedvto hlm that he, wouid be the person who 1n1-
s
u_tlated the flash of letters. The entire procedure was . then
o practlceb twlce. vFor -the ITU condltlons, the experlmenter f
said that he was ready at the beglnnlng of each trial. &he..~
",experlmenter trlggered the sequence of events after the sub- o
'Ject Lndlcated that he was ready For’the self—;nitlate
' condition, the subject trlggered the exposure of the stlmu-
‘lus dlsplay and sequence of events whenever he felt ready
iy ther the experlmenter lndlcated that he was ready Slxteen
v pracéace trlals were then glven, rollowed-by a flve mlnute
'ftrlals wqu glven at the 50 msec exposure duration.’ A flve
mlnute break was. glven at the end of each block or lb test
h'trlals w1th a ten mlnute break at the end of the flrst 32

L

' test trlals.' The 1ntertr1a1 1nterva1 varled thh the 1nd1-

w‘,v1dua.l. 5J' é’sponse rate, - but on the aVerage a latency'

to 15 sec between the end of one trlal
f of the next was malntalned. Subjects weref'

jld a flxatlon on the dot from tne tlme of

WS

L theirjreadt gnal untll the dlsplay of letters had dls- p Dl

B appeared. }rder to use substltute cards for trials on 1idtf”

o

ewhlch b11n curred, the follow1ng 1nstruction was glven..fﬁ'

.ffIffthevle’ .dxsplay falls to appear, please let me know:“ ;uqfx'"

For the span of apprehen31on task, the 1nstruct10ns
f{ffwere the same as for the Selectlve attentlon task with a

':jfew exceptions/as follows.‘ After the general instructions




A
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subjects were told that when edach letter dlsplay appeared f_""

; they were to try to see. and remember as many of the letters

e
s

//as they could They were told that*after each dlsplay of

letters had dlsappeared from the screen, two letters would

t appear below the screen The post stlmdﬁus llghts were

‘_ demonstrated to the subject as he was lnstructedg WAfter each

dlsplay of letters dlsappears from the screen you are to
choose whlch of the tonletters that appears below ‘the’ h'}gdb‘.
screen is the letter that was present 1n the letter dlsplay';
you saw on the screen.‘ Then, tell me your answer;"liAﬁd
large demonstratlon card was then shown toéthe subject the
experlmenter explalnlng and show1ng how one and only one of
the palr of post-stlmulus chplces for each trlal had been,

present in the letter dlsplay the Subject had Just seen.,'

He was told that the more letters he could see and remember'

from the stlmulus dlsplay the ea31er it would be for hlm to.fi-r'

(

. recognlze whlch of the two post stlmulus alternatlves had

been 1ncluded 1n the letters on the screen., It was empha-
s1zed that there was no way he could tell untll the dlSplay

had dlsappeared what the post stlmulus alternatlves would be

at

for each tr1a1 Tralnlng lth the span of apprehen51on ':fl*5f<

technlque as well as the 1ntroductlon of the ITU condltlon

followed the same pattern as described for the selectlve ‘i';‘u"

attentlon task | The same numBer of practlce and test trlals

s as well as breaks were glven as lS descrlbed for the selec-;/f;

txve attentlon task.5 The 1nter~tr1al lnterval was the same

as that descrlbed for the selectlve attentlon task. “,H‘"

."



In—between the two perceptual tasks a- long break of at
least 15 mlnutes was glven Before the commencement of theh
second task (the Span of apprehen51on or the selectlve
attentlon task) instructlons were glven to the effect that
»{'although the second task would be srmllar to the flrst task .

~in many ways it would be'Very dlfferent in other ways.; The
'5sub]ect was told to forget about ‘the prevrous task and‘that
'the experlmenter would start over from the very beglnnlng
"just as if the flrSt task had never been glven. ‘ '

2

):
. , S . L
- The measure of the dependent varlable was. the number '

+

'_gof correct target letter recognltlons for the selectlve

o,
=

-attentlon task and the number of correct post stlmulus .;55

fch01ces for the span of apprehen51on task. The two dependent ”

"measures Were comparable both in terms of the range of the

'féscores possrble and the expected value of the score f‘r.

pchance level performance._l A 4 (3 ITU condltlons and='elf-

e

o Inrtlate) X 3 (Dlagnostlc Group) X 2 (Order of the Two' Tasks)fa
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viimlxed factprlal de51gn analysis of varlance was’ performed l Qﬁ .

7}thh all factors belng between subjects except for the com—

parlson between the two tasks whlch was w1th1n sﬁbjects..(seejf

9

zl'Appendlx D). Four subjec{s in each group were randomly as-

‘51gned to each cell of the factorlal arrangement of betweenrf

, uisubjects factors. 6 SLgnlficant maln effect @as present for

/

4*the dlagnostlc group factor, F (2 72) » 39 59, E < 001.f,
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Ly
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J

A 31gn1ficant main effect was also present for the selectlve
.attentlon Vs span of apprehen51on task factor, F (l, 72) =
"244'48A p < .001. None of the osher main effects and none -
: of the lnteractlons were statlstlcally 51gn1f1cant The data

was converted to prOportlons and the transformatlon ﬂ
arcsin P was performed as suggested by Wlner (1962 p. 2%49
An analy51s of Varlance was performed (see Appendlx E) The -
»conclu51ons and s}gnlflcancellevels‘were,the same as’ for
those of the‘anaLYSaS*using rawfdata:with'the exceptioh;of'ff.
a:Significant ITU‘X Order x Task interacgfon With'the
-transforme.di da‘ta;'A 'FV (3, 72) = 2.9, p_é 05, - This inter-
actlon was in the dlrectlon of *a hlghér performance for the )
selectlve attentlon task when it was given flrst except for'
% the 5 ITU. condltlon where‘tnls 1s’reversed. This' same . lnter—
Jf relatlonshlp only sllghtly obtalned for the span of . appre-

[

hen31on task.;.
_ . _ :

The results 1nd1cate no owerall effect of the temporal
".uncertalnty of stlmulus onset on. elther selectlve attentlon_,j
hor ‘span- of apprehen81on performance as manlpulated w1th the ;
ITU.: There Was no ev1dence for a dlfferentlal effegt of ITU h
‘for the dlfferent dlagnostlc groups on elther selectlve i“'
attentlon or span of apprehensxon.v The results show that
\;subjects had hlgh performance scores for the select1Ve
“ftattent1on task as compared fo the span of apprehen51on task.,h
Tnés difference remalns constant for each of the three groupsf}iad

e

B of'subjects.ﬂ Newman~Keuls tests were carrledsout for the



maln effect of subject group w1th tne same results u51n§ o
'both the transformed and raw data. All palred comparlsons
'were statlstlcally 31gn1f1cant at the p < 01 level For .
'both tasks students performed srgnlflcantly hlgher than ‘the
clpsychlatrlc controls who in- turn performed élgnlflcantly
higher than the SChlZOphrenlCS‘l Flgure 4'snows_the_contra5t
. between performance on the selective attention taskdasfcoﬁ;:

pared to the Span of apprehen81on task, expressed as the

prOportlon correct out of 64 test trlals, for the three

L

su ) ject groups. All of the means sxgnlflcantly exceeded the ”
rSO nce level of respOndlng (E 01, one- talled) he"
means and standard dev1atlons for the attentlon and span data f;.

are presented 1n'Append1x F
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'MEAN - el

PROPORTION . " [ . , _

OF RESPONSES S

' CORRECT - = .| \ _ STUDENTS
»65 1 PSYCHIATRIC
CONTROLS .
B . SCHIZOPHRENICS |
I S
ATTLNTION . . SPAN

v - TASK
'.Fidure 4, Mean proportlon of responses correct as a
-~ function of task for the three subject

groups.,‘ : . o

o
. .

In order to. compare th% scores on the flrst and the

! i

'{;second half of the 64 test trlals, t tests for correlated
tmeans were carrled out for each of the two perceptual tasks'
:w1th1n each of the three subJect groups.. None of these t
i‘tests ‘were statrstlcally s1gn1f1cant. Thus, there was, no
h}ev1dence for elther a practlce46r a fatlgue effect across.t
'the test trlals for elther of the tasks withln any of the*'“
l“subject groups.' Pearson product-moment correlatlon co~“1$
vveff1c1ents were calculated for each of age and educatxon

- q
,_w1th performance on each of the two tasks witth each sub-*
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ject group.

Substitute
. able bllnk
" had failed
ttrlals per

' SD = 1. 17

.;?students, M=
of substltute cards happened7by_cnance.to_have more FTP-than
© “F* cards amohg’the;first foﬁr:cérdéhf ‘ » '
‘jvalue of 32, T stlmulus cards for the 64 trlals was varled
“ The meah nsmbers of T stlmulus cards for the subject grOups,'
'taklng substltutlon trlals 1nto account, were.‘
vphren;cs,,g

© 32.28, SD = 0.

These coefficients-are~giden'ln‘Table'8..
trlals were used when subjects revealed a prob-“
lnterference by saylng that the letter dlsplay |
to appear. ~The nean numbervof such “bllnk"k_g’:}
subﬁect.was as;follows' schlzophrenLCS, M e .72,
psychlatrlc controls M = 94 SD-— 2 29,

+09, SD 0.30. The flxed random sequence

schlzo-
32 47 SD = 0 84, psychlatrlc controls, M=

-'Table=8
Correlatlons Between Age, " Educatlon ,
Attention and: ‘Span Performance for

Schlzoehrenlcs, Psychlatrlc Controls and Students

As a‘reSult the 50% o

|span mask | age

| Education :

AttentionfTask.ﬂ

Schlzophrenlcs -
Psychlatrlc Controé#_,

‘f/ + L44x f”ej;zif‘:.pkff+ﬂ
+4ax | e 22

.25 |
o416 |

B Students-;_;,:, (O] sare |- sem | o

o7 |
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, Response blas on the selectlve attentlon task was ex-

amlned . The dependent varlable was the number of "T“ re—'

~

'sponses, calculated for. each subject _ The means and stan-’

‘7]_‘dard dev1at10ns of thlS measure was calculated for each of

-.the subject Groups across the experlmental condltlons (see

¢
Tmﬂe9) i
o Table 9 o |
. L . 6.
_ Means and Standard Dev1atlons for - \ -
the Number of "p". Responses for Lach of '
the. Subject GrOups .

_ 1 _Subjéct{Gropp.a‘L ) ',._Meanf'e ;, SD
 Schizophrenics | - 35.28 | si08 |
,Psychlatrlc Controls 1 34 16‘_ 1 a.s0|

'i'Students ST 33 47“_‘ 7 3.51 |

E‘=;32_for,each‘grdup@nlxhv \

-e,A one-way randomlzed groups analys;s of varlance was carrled

lﬂout. There was no sxgnlﬁlcant dlfference between the three

“x_subject groups on the mean number of T responses, F (2 93)

r:;l 18, p =" Thls result 1nd1cates no signlflcant d1f~'

7_'ference Ln’response—spec1flc response bias for the three

refgroups. All of the means 1n Table 9 51gn1flcantly exceed
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schlzophrenlcs and psychlatrlc controls ‘ However, these -

. 51gn1f1cant dev1at10ns are very small and could not have .

“fvdetracted much from the prec151on of the number of correct 3

responses as a measure of selectlve attentlon eff1c1ency.
T,The between—subjects varlances for each of the three groups‘
o in the number of T responses prov1des a measure of response-“‘
'-nonspeciflc response blas w1th1n each group. 031ng both the
fCochran and Hartley tests the varlances were found to be
"'51gnifxcantly heterogeneous, p < 05 for both tests. Thef
'f;schlzophrenlcs 1ndlcate the hlghest response—nonspec1f1c |
| vresponse blas as a group followed by qhe psychlatrlc con-Vs-:i
nnptrols and students 1n that order.‘ It was dec1ded not to :ff
'ftperform the correctlons for re5ponse blas, suggested by
'F51gnal—detection theory (Green and Swets, 1966), whlch
"assume that a recexver operatlng characterlstlc (ROC) curve
v:“descrlbes the plot of h1t rate (e g. probablllty of a T
'tfresponse glven a T target) agalnst false alarm rate (e g »
'-1probab111ty of a T response glven an F target) The assumed
VT?(ROC curve 1s a 11near functxon w1th a 45 slope and sym—7‘t
‘tdmetrlcal about“the negatxve dlagonal when the hlt-and false—'}:h"
ih;alarm rate aXes are glven.as Z score COOrdznates. There '
1113 no evxdence as to the shape of the Roc curve for the pre-t?hr

ﬁffsent task.¢ Authors such as Neale et al (1966) have made

fffstatements implic1tlvi1nhsupport of_an ROC based corrected;ii'




r;formatlons of Neale et al (1969).were dlscussed in the )
lﬁlntroductlon. Secondly,.for the levels of response bras
'found here and the performance scores of our sub]ects an =
| ROC " based correctlon would not have changed the raw. scores
.(number of correct responses) by more than one pornt "
',(roughly 02 unlts lf the proportlon correct 1s used) for a
3all but a few subjects where the change mrght have been .
'ias great as two or three p01nts.; Consrderlng the varlances
. and. dlfferences between the means of the subject groups,

7’such a 1abor10us and questlonable correctlon procedure

'would not have notlceably affected the results.> Lo

: Usrng the data for only those sub]ects tested under the'

7§5 ITU condltlon, the effect 9; preparatory 1nterval on
tfdselectlve attentlon and span of apprehensxon performance
,bwas determlned W;thln each subJect the preparatory lntere

R TN

itvals were grouped rnto three equal class 1ntervals as
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'fonows. 0.5 to 1 4 seci 1. 5 to. 2.4 sec; _,2 5. t0 3.4 sec o

L{f3 5 to 4.4 sec, 4 5 to 5 5 sec.ﬁ The dependent varlable was_ff

e

- fthe proportlon of correct responses for each sub]ect wzthlnrf‘“f'

'_Ieach preparatory 1nterva1 class for each of the two percep-ff

'7tual tasks.; A 3 (Dlagnostlc Group) x 2 (Select1Ve Attentxonjtd;f~.f

_7.ﬁVS. Span of Apprehehs;on Task) x'5f Preparatory-Interval

:f_Class) analysis;

77f@group belng the only tetwee{ subieits”factor. There were

each of'the dlagnostlc groups'

'I'hé’ same

fi?fexght subject_ §

'_variance was carried out W1th diagnostlc Y7f"



.‘ﬁflbed earller whlch used ‘all of the data.w A‘statlstlcally'gh.”5‘

© ekt et TR U A L LR, 4 Iy R o

the two tasks emerged as were found 1n the analy51s des— .

szgnlflcant dlagnostlc group x task x preparatory 1nterval

/ |
~.1nteract10n was. found. F (8 84) = 2. lS, B <: 05. Thls
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h 1nteract10n was. not statlstlcally sxgnlflcant when the con—.* |

;servatlve number of degrees(of freedom were. used The-lnter-;i

';actlon was 1n the dlrectlom of each of the two patlent groups ",,”s

we"(schlzophrenlcs and psychlatrlc controls) show1ng a unlform ’

'”performance level on the selectlve attentlon task except for"

‘\

a drop ln the mean score at the 3. 5 to 4 4 sec preparatory

‘p_lnterval range w1th the students showxng the reversal 1 e."

P

\_.

*h_On the span of apprbhen51on task the two patlent groups

.tshowed an 1ncrease 1n the mean score at the l 5 to 4 4 sec

:range whlle the students had an isolated peak at the 1 5

'to 2 4 sec range_, These curlous results are not caused by

. /

'5ethe equlpment, such as the tlmers, malfunctlons etc.L The

‘*(fexperzmenter remalned quxet and relaxed durlng the pre—5~'

| jfparatory xntervals.t These peaks and valley_}may reflect o

7leome klnd of OSClllathn of vnglance w1th elther drOPS or.

'_compensatory 1ncreases after the suhject has waxted for four

flan lncrease 1n the mean score at the 3 5 to 1, 4 sec range.,'“,r-
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SR ¢ o ' : ‘
,hen51on-performance was examlned Wlthln each subject these
'deferences were calculated and then grouped lnto three

‘class 1ntervals as follows.'t- 5 0 sec to. - l 7 sec,,-:l;6

sec to +. ‘1. 6 sec, + l 7 sec to + 5, 0 sec. A pos1t1Ve d1f~ »

ffference 1nd1cates that the precedlng preparatory lnterval
;was larger than the presen%gpreparatory 1nterval for a glven
”f_trlal and a negatlve dlfference lndlcates the reverse. 5A .
;l;3 (Dlagnostlc Group) x 2 (Selectlve Attentlon vs. Span of0
‘oprprehen51on Task) x 3 )Preparatory-Interval-leference
Class) analysrs of Variance was carrled out. The dlagnostlc
lgroup factor was the only between—subjects factor, w;th elghtt
gnhsubjects 1n each group. The dependent varlable was the pro-».
};hportlon of correct responses w1th1n each class 1nterva1 forjs'
l;heach subject for each of the two perceptual tasks. For the }M°.=“h"”
{jmaln effect of the dszerence between the precedlng pre--
fparatory lnterval mmnus the present preparatory 1nterva1 asiihf,ﬁ-':
liwell as. all of the lnteractlons thh thls factor, there were?;
;ilno/§tatlst1cally sxgnlfacant dlfferences, the F rat;os were f;fr o

. B

;}fall less than unlty

For the schlephrenlc patlents, Pearson product moment'u ;%dff

h‘correlatlons were calculated between scores on the Ullmann-ﬁl,;Vrff

Q

/ ‘
*‘Glovannonl (UwG) premorbld adjustmenhkscale and attentlon

f,and span scores.. The correlatlon be,heen premorbld adjnst-ﬂikv"""'
e : Gk S N T
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that better premorbld ad]ustment was assoc1ated w1th a

| hlgher span of apprehens1on.,f*=

't}Summary of Results for the Perceptual Experlment v
| :‘ The maln flndlng was that all three of the sub]ect b
ihgroups (schlzophrenlcs, psychlatr c controls and’ students)w.
5show the same lncrease in performthe on- the selectlve .
attentlon task when compared to the span of apprehen31on
ltask. SchlZOphrenlcs ev1dence the same drop 1n performance'
“°on both perceptuaL tasks when compared to the psychlatrlc
pcontrols who 1n turn had lower scores on both tasks than
‘dld the students.’ These results argue agalnst the presence
-of an attentlon—speclflc deflcxt 1n sch1z0phren1a.5 Slnce ~h-fo’
hf}the two patxent groups sxgnlflcantly dlffered on mean age, .
itthe lower performance by the schlzophrenlcs on the percep~‘{‘;
'ftual tasks &s compared to the pi‘fhlatrrc controls may be
v ;attrlbutable to the signrflcantly hlgher age of the schxzo-ﬁtb
v}phrenlc group.e Although not statlstxcally slgnlflqant,z_ffi”"
7f'there wasoa negatlve correlatlon between age and attentxon :hh;'fp;f
'.ascores wrthln both patient groups.f There was a negatlve | e

"ﬂ*correlatlon between age and span scores w1th1n the psychla-%f"




'Iowered due to. restrlctlons on the range of age and percep—
'H;tual scores w1th1n the groups.» However,.the range oftthe

-fages for the sch120phren1c group includes withln it the

\fentlre range of age for the other two groups wrth the

' exceptlon of two students who were one<year younger than :

the youn est schlzophL'\ic§' of course. restn&ctlonszLth—,

fln groups on the ran e of the perceptual task scores. would”g‘v,
A falso lower the est1ma~ of the correlatloh between age and"
-perceptual performance. However, lt was dec1ded not to .

pool the groups in order to performfhorrelatlons 51nce'

s

J‘;,a\{: e

'vpotentlally real 1ntergroup dlfferences on perceptual per-~

formance would glve an 1nflated estlmate of the correlatlons :.gh
'Abetween age and attentlon and Span, due to the confoundlng,' .
j of age thh the subject-groups factor.' The absence of an
;_:effect of the teégoral predlctablllty.of stlmulus onset A' 7';;
~;}XITU) for any of the three subJect groups offers no evx-ﬁ” S
.:ldence that perceptual set synchronlzatxon 1s a cr1t1ca1
fhﬁfactor 1n the selective perceptlon of V1sual ﬂlsplays as;f'f

'isuggested by pllOt experlment l._ The present experlment] L-';.--

ujgylelded no evzdencefln Support of”a perceptual synchron'g:
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: the dlfference between the precedlng preparatory 1nterva1 |

yminnsftne prese}"*ﬁ.-ﬁaratory 1nterval for any of the three
~diagnostic groy ?{ to the absence of minor set

ninterferenCe‘ff_ _fhe.groups.,

AP-CLICK TIMING EXPERIMENT

% Method . T,
'y Jects

o The same}

"*were;emplpyed ; §;he present tap cllck tlmlng experlment.

: iinetpresentAex:*f;ment was glven flrst and took about 10
i | S
o Subjects equlred to tap a key ln tlme wrth three ;'
5;:regular Serxes of cllcks.. Cl;cks were presented 1n three e
“f:trlal blocks in ascendlng order at the th:ee resPectrve |

l

; vlnterﬁ?1°k intervals Qf 1, 2 and 3 sec._ Thus one of the

i

fftlndependent varxables was the intercllck interVal, a thh;n-3:f5fi;'“

fejfsubjects manxpﬁlation:' Th" Second w1th1n~sub)ects varaable




'and dlscrepancy of the sub]ects tap onset relatlve to the

'.cllck onset and a measure of the 1ntertr1al varlablllty

(3

' Lw1th1n each subject for the flrst measure

tAgparatus |
B ClleS were‘generated by a. Guardlan Serles 200 relay

‘encased ln a metal sound box near the key the subject
'tapped. The tamlng of the serles of ClleS was controlled h_
‘by a Hunter Model 1245 Interval tlmer.' Settlngs -on . the

'\tlmer were callbrated such that the tlmer generated the

h’exact 1nterc11ck ;ntervals reported in thls study | Each
click had a duratlon of 60 msec and a- sound level of 68 db i
_as measured from the p051tlon of the subject.' The subject R
htapped a flnger 51ze key whlch ‘was flxed to the table 43 cm_
'from the table edge.‘ The key was actually a relay w1th a

:i?k leé%r attached to lt. The black plastlc sectlon of thei.tvr

;fykey whlch the subject tapped was egg*shaped w1th dlmen—' |

éSlons of 19 mm wxde by 395:' 1ong Taps and °1lcks were»,

\

-lautomatlcally recorded on a Brush Recorder Mark II at a

paper speed of zs“mm/SQC-;_yfj,g;f= : \g ”?"f,;fifﬁf,”g.; j,fff

\

L~

g Thls task was patterned after that of Klng (1962) O

:f?fAll subjectsﬁ"fre"1Ven a standard set of 1nstructxons (seef



. =

: durlng ‘the task he would hear a- serres of regular cllcks

rand that hlS task was to tap the key SO that hls taps corn— :

fcrded -as closely as possrble wrth the Cllcks.g The exper-
A_lmenter demonstrated w1th a‘.5 sec 1+tercllck 1nterva1

-

The subject was told to llsten to. the beat as long as he.'ﬁ

"W1shed and ‘then once he had the feel of the tempo to. begln

Sy

toatap 1n tlme w1th the cllcks untll he was asked to stop

-_He was: told to try to synchronrze hlS taps w1th the cllcks. _

;.The subject then practrced tapprng at .5 sec 1nterc11ck

-lntervals. Then three serles of 16 cllcks each were glven -

\to the subject in. ascendlng order. Each serres was at a
j_frxed 1nterc11ck rntervahzvalue.i The three serres g&venv
were - l sec, 2 sec, and 3 sec 1ntercllck lntervals ln that
e?order.‘ At the beglnnlng of each serres the subject was

f told that 1n thlS new serles the clrcks would beat at a
hsomewhat slower tempo.».he was told that he was dorng flne
vfat the beglnnrng of each of the serles of clrcks. :
?ff@Resuits3_hhi;f

e S PRRNLY
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The dependent measure was the posltlveiy and nega—e”hﬁ‘yfggf*ifv

~]_t1vely s;gned error score whlch was measured by calculatlng T

»w]the d1fference between the onset time of the clxcﬁ“and th%;;



L _ . . S
c0n51dered to beé practlce trlals and were not scored. The
.next ten trlals were scored as the test trlals An addl—

: ftional three trlals'were'grwen‘after the ten test trials
‘in order to hold the number df trlals constant for each
'subject whlle allow;ng for the few mlstrlals whlch sometlmes
occurred 1n whlch elther the subject failed to respond or-
.the pen sklpped. Thus, for‘each of the three.successrwe
"h‘and escendlng 1ntercllck 1ntervai trlal blocks the dev1—
'atlon scores for the ten test trlals vere tabulated |
mDev1at10ns were scored in a negatlve dlrectlon when the
.subject s tap. preceded the Cllck and in. a p051t1ve d1rec--‘}
"tlon when 1t followed the Cllck. A 3 (Subject Group) x 3
':(Intercllak Interval).x 10 (Trlals) analy31s of varlance -
';’was carrled out for the dev1at10n scores for each trlal

'(see Appendlx G) hll factors were. varled w1th1n subjects

’,3except for. the subjeet—group factor. ~mhere were 32 sub-

'\

'g]ects in each'of the subJect groups.g The analysis revealed o
S a. statlstlcally srgnlflcant main effect for subject group,l,n
.;F (2, 93) 10 40, E < .001. There was a statlstlcally edé (\,v-
:51gn1f1cant subject group X 1ntercllck 1nterVa1 lnter- ' f:’\k;
actlon, F (2, 93) =4, 65, E“ .05 conservatrve test. Thefflb' B
h'_trrals main effect was hot.statxstlcally s19n1f1cant using

'°'the conservatLVe test (Gelsser and Greénhouse, 19581

‘;f'F (l, 93) = 2 52, B =,.25 conservatlve test. gpw _er,

o . p
'fthls effect was statxstically signxﬁicant us1ng

_'f"‘number of degrees of freedom, F. (9, 837) = 2.52, g < OOl.f".
PR 8 T
: The interclxck interva? x trlals 1ﬂteractlon was net

. ,.,_' ., Lot e . o o .. e e
e ) o CIE , R . R T
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o"

statlstlcally sxgnlflcant usxng the conservatlve test,:

‘.F (l, 93) = 1. 66, B = .25 conservatlve test. However,

hthls effect was statlstlcally 51gn1f1cant uSLng the full
'number of degrees of freedom, F (18, 1674) = 1. 66 R < 05._‘
None .of the remalnlng main effects or lnteraétlons were o
'statlstlcally s1gn1f1cant for elther the conservatlve or
»nonconservatlve tests. The marglnal trlals maln effect
;‘1nd1cates a tendency for the deVLatlon scores to oscxllate =
phasically and sllghtly 1ncrease g01ng from earller to -
C_later trléls._ The marglnal trlals x 1ntercllck 1nterval

I
a -/

nlnteractlon 1na1cates that thls tendency 1s more marked the
:flonger the lntercllck lnterval w1th only(a pha51c componeng\g\'g
and no overall 1ncrease under the 2 sec lntercllck 1nterva1 E
,;condltlon. Newman—heuls tests were carrled outtfor they“
| dlfferences between the three subject\broups at each of
,the lntercllck lnterVal condltlons.. None of the/dxfferences
Tk between the groups were statlstlcally sxgnlflcant for the
‘1. sec lntercllck lnterval condltlon.; For both the 2 sec and°

'3 sec. lntercllck 1nterva1 condit;ons the sch)fophrenlcs

tfhad 81gn1flcant1y more pOSlthe dev;atlon scores than dlt;Qgﬂ
f_elther the psychlatrlc controls or the students (B < .01)

IiThe psychlatrxc controls aia- not 51gn1f1cantly dlffer from jnj
tfthe students for elther the 2 sec or 3 sec lnterclick ";fLV5f

1nterval condltxons.; For the ahove Newman-Keuls tests the R




SN
R

‘ conservative number of deg}ees of freedom; df = 93, was

'V

-fused for the tests.‘ Newman Keuls tests were ai}o:carried'

out for the effect of 1ntercllck 1nterva1 for each of the el

ﬁ three subjecﬁ'groups-using the 1nterc11ck 1nterval by

subjects wlthin groups error term. btatlstlcally sig-,

'nlflcant dlfferences between 1nterc11ck lnterval condl-‘

;standard dev1at10n9 for tne tap-cllck s1gned errorJdeVia-':

) tlon scores are glven in Appendlx H.:

Figure b. “Mean’ signed error score as 'a function o inter-i,pfﬁ7-;
_ olick 1nterva1 fox the threexsubject grrfps.-u-.=

y;tlons emerged only for the schlzophrenlc group. bcores~'

ﬁwere 51gn1f1cant1y more posxtlve (B < .01) tor the 3 sec

I

‘1ntercllck 1nterva1 condltlon as compared to the z sec f
and 1 sec condltlons withln the schizophrenic group only. :

. Tnese flndlngs are plotted in Flgure b.' ‘The meané and

] .

SRR T 0 AR |
Cowman T ry,pv--oscnxzoanEuxcs
T OIGHED - . A——4&PSYCHIATRIC ~
© 'ERROR E o B CONTROLS
. SCORE .

'“:ai;f?f INTERCLICK INTERVAL IN szconns

143



L 144

'The overall result of the analy51s reported thus far LS

,that schlzophrenlcs show a response pattern in the.dlrec;f
".tlon of tapplng after eéch Cllck whereas the two non-.~
.'1schlzophrenlc groups show a resnonse pattern in the dlrec-i
tlon of tapplng sllghtly before each cllck ThlS effect

. .1s most marked when the 1nterc11ck 1nterva1 1s long, } sec,_
f.and 1s not statlstrcally 51gn1f1c:§t when the 1ntercllck |
'.1nterva1 is very Short, 1 sec... The SChlZOphrenlcs showed

'na consxstently more p051t1ve mean 51gned dev1atlon error ‘ ]
Lscore as compared to. the twL nonschrzoPhrenic groups for ';'eti
each of the ten test trlals wrthln the 2 sec and 3 sec f»;".
flntercllck 1nterva1 condltlons.: Furthermore, the pOSlthe f;
?:error score for the scnizophrenlc group is far rarger than |
' the negatlve error scoresagor the two nonschlzophrenlc |
"groups at the 3 sec 1nterc11ck 1nterva1 cond;tlon and the
smalr negatlve and pos:Ltive error scores for the student

; land psychiatric control group, respectz.vely, at the 2 sec

.», 4
a

,;1ntero11ck 1nterva1 condit;on.;ib”:*’

T : : PR T 2 S T SRR -

bariable error scores were measured by computlng the

;{standard devration over the ten‘testﬁtr1als Withln each

}fsubject for each of the three Lnterclick 1nterva1 condl-' ;f

"Ttlons., Using these standard dev1at10ns<as the‘dependent

f5measure a 3 (Subject Group) flv _fnterclfck.Interval)
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¢"

o analy31s ylelded a statlstlcally 51gn1flcant maln effect

'-'due to the 1nterc11ck 1nterval F (l, 93) = 95 16 E < 001

; conservatlve test. The subject group main effeé@ was not
_\statlstlcally SLgnlflcant. The subject group x 1nterc11ck
1nterval 1nteractlon was’ not statlstlcally szgnlflcant
f'uSLng elther the conservatlve or noﬁbonservatlve tests.;
(Newman—Keuls tests were performed for the 1nterc11ck 1nter-
. val maln effect u51ng the lntercllck 1nterva1 x subjects |
. ;Wlthln groups error term and the conservatlve number of
| fdegrees of freedom, df 93. All of the dlfferences for :
‘the three means were statlstically s;gnlflcant (p <= 01)
.fThese means are plotted in, Flgure 6.; The data lndlcate
f_a signlflcant 1ncrease 1n the varlable error score for
‘)feach lncreaSe 1n the length of the Lntercllck 1nterva1.
The means and standard devzatloms for the tap—click .

variable error scores are presented in Appendix J-"; -

e
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for the correlatzons of age and educatlon w1th error
'roscores on: the tap-cllck tlmlng task for each lntercllck
.rlnterval condltlon w1th1n each of the three subject |
j_groups. The error scores used were varlable error, mean o'eﬂ;e'.
_SLgned error. devxatlon scores (constant error), and the :
" abamlute value of the constant error scores. 'These
.'_correlatxons are‘presented xn Appendlx K.: None of the A";\'
{*correlatlons:werevstatxstlcally sxgnlflcant. They;were{j
;_low and near zero on the average.'V' o ' S

-

efSummary of Results for the Tap-Cllck Tlmlng Experlment.
The maxn flndlng was that schlzophrenlcs ev1dence Fﬂ*f»n7*7

ffa strong response blas in the dlrectlon of followxng regular




,4 LR Ty 2

'.eVLdence for a deflcit 1n the malntenance of sensory—motor»  o
h R

set 1n schlepﬁrenlcs as compared to controls.” Schlzo--o
'f-phrenlcs do not show the opt1mal ant1c1patory pattern of i'”
'frespondxng found 1n psychiatrlc controls and students.

3

"Intercorrelatlons Between the Perceptual Tasks and the o
,'Tap-cl;ck Tlmlng Er:pf'ScoreS" S '

_ PearsOn product moment correlatlon CO&fflClentS Werev t‘thvf‘
;’calculated for the correlatlons of selectlve attentlon and: {7'
.i;span of apprehens;on scores thh the three error scores’

t§f°r the tap'°11Ck timlng task for each 1nterc11ck lntervalftjf
iﬁcondit1°n wmthln each subject group (see Appendlx L) S

epThe only sxgniflcant correlatlons were negative correla—f-f'v

fltxons _etween the magnitude of varzable erroi scores, at 1

~f[sec n _rclickﬁlntervals, and span °f;aPPrehen51on per-"'”““
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“scores and performance on the selectlve attention task,,
fv r (30) =~-_.32, p <. 05.‘ The reversal of the sign of thls
wfcorrelatxon when the absolute value of the constant error
.;.score was used 1nstead,‘1nd1ca§es that students who tapped
'ph na more extremely antlc;patory way (prestlmulgg re- fT-”'*
};spondlng) tended to have higher performance scores onv
;?Jthe select;ve attentlon task.: In general the results of f;f’"
'-pthese xntercorrelatlons show wlrtually no’ relatlon!hip . '
ﬁfbetween sensory—motor txmlng performance and perceptualijrjﬂj~ i
,iwperformance on selecrxve attentlon and span of - appre-:>3"
”ffhen31on tasks._ On those lntercllck lnterval condxtlonsﬁ,f*‘}*‘
"(2 sec and 3 sec) which showed the greatest differences;”llielnf'
fhfbetween the schizophrenlcs and psychiatrxc controls. lnr;;ieff

.e~

';g terms of means, very low 1nsxgn1f1cant correlatlons were 5f-‘:”‘
S ;. X
{lfound between perceptuak'performance score varxables and

'°o:p-cl ck error scores. This is understandable f:hef"ﬂh



- CHAPTER IV -

’-f{;;_ﬁf e stcussxom

E)

The results of the perceptual experlment of the

RN

iijmaln study do not support the hypothesxs of an attentlona

:~;especif1c deflclt 1n schlzophrenlc patlents for select1Ve-_5

'.{v1sua1 recognltlon w1th dlstractlon.. Schxzophrenlcs

4f}.showed the same amount of decrement 1n the eff1c1ency off

virePerformance (as measured by the p;oportxen of correct yb{.ﬂ L

varesponses), when comparéd to psychiatric controls and
'*“students. on the span of apprehenﬁlon:taSk, gslng the

}kisame type of stlmu“ s materxa!s"as they‘dld'on the
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['selectlve attentlonal nature of the target~1etter recog~ ' '

rnltlon task The results of the pero\btual experxment l }‘ﬁﬁ -
.1nd1cated no effect on selectlve attentlon or span of - fe_jf

'-apprehen51on of the manlpulatlon of the temporal pre- ‘

T m .

‘:ifdlctablllty of the stlmulus dlsplay onset as measured -

‘,~the somewhat marglnal evxdence for an empxrxcal relJL

: by the 1nterval of temporal uncertalnty for any of the B o
three subject groups (schlzophrenlcs, psychxatric con-ﬂ'

.trols and students) : Thls result ls'not consistent W1th i

7°ftlonshlp between ITU and performance on the selectlve aff
: ?

’5Qattent10n task which was found on stuaent Subjects 1n

'~vfpllot experlment 1. The lack of ev1dence for any effect
ifof stimulus dxsplay predxctablllty, for all three groups,'
ﬂ::makes it 1mposs1b1eﬁto‘draw any conclusxons about the |

’1;fnature g@ presence of a schizophren1c~specif1c deflcit

—

i'im the synchronization of select;:e*perceptual sets with




B “_

_that schlzophrenlcs perf h worse when glven control over:lj

a task whereas controls perform better. Analyses of the

"egfects of the length of preparatory 1nterval as well as

:*precedlng preparatory rnterval mrnus preparatory lnterval_h

:}'d;fferences ylelded no theoretlcally relevant results 1n '

H

Tt

”"gfterms of the emphasrs of the paper. ,In general, all
RIS ‘\ o

Iff'manlpulatlons and analySes havmng to do w1th the temporal;

"*}81on that these temporal parameters had no effect on ]1}1

ﬂ;fThe manrpulatzon of the temporal predlctablllty of the

{ﬁ stzmulus array mlght have been more effectlve 1f a. longeryﬂ

*;?parameters of strmulus dlSplay onset led the conclu-f‘“

"y?;gerceptual performance for any group 1n the maln study.-’

152

Jreparatory 1nterval m1dpornt as well as 1onger 1ntervalsyf,l .,

oﬁ temporal uncertainty had been employed.; Selectlve ,f;f_é”

‘.?I.perceptuai.‘sets may be voluntanly and conta.nuously

5} maintarned by subjects for a’ sufficxent length of txme do
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asuggests that the nonspec1f1c perceptual def1c1t found 1n i
the ma1n study was not due to: a p0551bly defectlve actlveff'
-fverbal memory in schlzophrenla. If schxzophrenlcs had o
a- lower capa01ty for storage 1nto or retrleved from actlve
.’.verbal memory than dld controls, then the gggater memory
.'load placed by the span taSR should have produced more
; of: a drop ln Span scores relatlve to selectlve attentxon
_H;scores for the schizophrenlc group as compared to the tf‘

Lo T

"controls.~v

| The results of the}perceptual experlment support the
”concluSLQns of Dav1dson and Neale (1974) that although
l'the target-letter detectlon task (selectxve attention

'htask) employed here does 1nvolve the selectlve process1ng
.;pof anut, dlfference% between the scores on thlS task 1}tfi; "
,tfor schlzophrenl patlents as compared to controls | t”:/54-~:‘
Qlare not a functzon of the selectlve attentzonal aspectv o

fiof the task.‘ In agreement,w1th the hypotheses of DaVLdson ffosj‘

fand Neale";974) and a: recent study by Saccuzzo, HJ.x:t:,-_'j

) the pnesent fzndzngs are c0n81stent

-*3and Spencep 419:l
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7of 1nformatlon from sensory memory ln schrzoghren;a was -
"put forwards by Yates (1966) and stlllaremalns as a: srmple

and plau51ble explanatron of lmpalred perceptual functlon—
. Q, r
"llng in. schlzophrenla.' Saccuzzo,_let, and Spencer (1974)
Co —" ”\' {.‘ o -
vlzophrenlc patrents to psychlatric ' ’

'fcompared chr'

| rcontrols and students 1n an experlment whlch utxllzed a‘\'"
backward masklng procedure wrth a hlgh energy pattern ,A ];\%
| mask to measure the rate of delay of 1nformat10n 1n =?‘.

| lconlc memory._ The task employed was a varlant of the
target—letter recognrtion task (selectrve attentlon taskf}d
used 1n the ma:h study of thrs paper.: For both the re- »
eognrt;oh of target letters wrth and wrthout dlstractor .
letters, the results showed that tne control groups had e'_j_' '513
sprocessed all of the 1nformat10n at a, post-stlmulus e'";a;r‘Qtagﬁfﬁ

»ﬁ offsetndeany of 200 msec. Both ﬁaran01d and nonpatanoxd ﬁfﬁ'

schrzoghrenacs‘were strll process;ng 1nformation from then”

1con at the longest delayumeaSured 300 msec., These f7“§;.1 B




o~

duplicate icon which masks'information in the'first'icon}

~:Desp1te all of the possrbllltres dlscussed above 1tpls

also coécelvable that the results of the present study

[uxd

are 1nd1cat1ve of a general performance deflClt in schi-

_zophrenra.'

‘._n e S . X . . ‘

mhe results of the tap- c11ck tlmlng experlment gave

!

' 1_clear ev1dence for an lmpalrment of the ablllty to syn—
v
chqonlze motor»reSponses wrth temporally predlctable and

. regular sequences«offstlmull 1n schlzophrenlc patlents.
The dlfference was if . the dlrectlon of schlzophrenlcs

‘ havrng relatrvely large and p081t1ve constant error

'scgres and both control groups hawlng 1n general rela— N

-

‘tlvely small and negatlve constant error scores. Schl- '

zophrenrcs responded in the dlrectlon of tapplng aﬁter o

“each Clle by a relatlvely long latency whereas the
uf-controls responded in the dlrection of tapplng sllghtly
before each cllck thereby approachlng synchronlzatlon of

:;responses wlth stlmull.‘ The schlzophélnlcs shbwed a

-'larger post-stlmulus constant error for successrvely

’longer 1nterc11ck 1ntervals whereas the controls showed

;fs'no 51gn1f19ant change in thelr generally pre stlmulus
K @ 2 .

.‘~constant errpr for succes31ve1y longer interclrck 1nter- E

'vals., These re: ults polnt to the relatlvely successful

\M-attempt on the part of psychlatrlc»COntrols and students

¢ - [

oA =

)'fto antlcipate or pro;ect the time of occurrence gf the ’

[sensory events and to respond in accordance w1th these 7)

155
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temporal pr03ect10ns and therebv synchronlze the ‘'sensory
“and motor’ events. On the other hand the schlzophren-

1cs are 1ess successful in thls attempt 1f lt is made’“’
at all. _The postfstlmulus constant error oflthe»schlzoé_>

t

~phrenic’group could resdlt from-less of an gbility«to

succeed 1n the attempt to: synchronlze responses with

< W > Y ©
“

stimuli. Another possxhllxty is_ that _the 5chlzo—7%4J;H,#;ﬁ

phrenrcs did not attempt the synchronlzatloneand 1nstead
h treated the task as a reactlon time task. The 51ze of
A the mean constant error scores (less than 150 msec) f’
for SChlZODhrenlCS 1n the present study was far below
h the 51mple audltory RTsﬁof schlzophrenlcs for regular}
| preparatory 1ntervals of three seconds (mean RT was over.
300 msec), and below the mean RT for normal controls at
'regular preparatory lntervals‘of.three seconds (meaanT |
'was. approx1mately 175 msec) as reported by Huston.
Shakow, and nggs (1937) | ThlS compa{lson would argue&
- ;zagalnst the hypothesls that, in the present study,.
-r‘ schlzophrenlcsadld not attempt a sensory-motor syn; |
chronizatlon set.i Less than one thlrd of the schlzo-?'
| phrenlcs showed unlformly post stlmulus responses foru'
:‘ ﬂ(gll trlals under the two second lntercllck 1nterval
e cond;tlon and less than half under the three second

condztlon. ,These are the two condltlons on whzch

/yf_ schlzophrenlcs sxgnlflcantly dlffer from controls.:_"

é
[

156;
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The flndlng that all three groupipshow the same— \

1ncrease in varlablllty of responses around thelr con— P
. \ .

ffstant error means w1th longer 1nterc11ck lntervals and.

€he flndlng that the three groups do not differ’ on var—h
_ ST
: 1able error at\any f the 1ntercllck 1nterval condltion

~
poxnts to the absence of a dlfference between SChl-

o : B

*'.zophrenics and controls in. the iﬁgularlty of response

{behav10£ The three groups have responses whlch are

a«!k »

Tequally ‘time- locked to the stlmulus. The group dlf--
ferences lle in the extent to whlch thls relatlvely

.thlme—locked behavxor 1s 1n synchrony w1th the stlmull as

well as the dlrectlonallty of the extent of lack of

: The statlstlcal analyS1s revealed no dlf--
'-ferences between the groups in. the change of constant
'“error across stlmulus trlals w1th1n each 1nterc11ck | (ﬁlf
'Anterval condltron.! There was only a marglnally more
~pos1t1ve constant error Shlft w1th succe551ve trlals '
| whrch was equal for all three groups.. Thus, there 1s no
b ev1dence for schlzophrenlcs to show an’ effect of a |

*

fSucce551vely longer post—strmulus latency of response

° v

~rwhen compared to controls.i There was llttle ev1dence

| for such an effect in any of the sub]ect groups.

‘J::.' .
a

There are a number of possxble explanatlons for the
‘1nab111ty of sch;zophrenics“to successfully synchron-

'1ze motor reSponses w1th regular serles of stxmulus N

b H



a

eVents. Klng (1962), whose study the present experlment
‘was patterned after, speculated that the synchronxza-:.:il
tion 1mpa1rment is due to'the general slowness of psy-'
chomotor responsxveness 1n sy hlzophrenlc pat;ents (see
also the reactlon tlme studies rev1ewed in Chapter I)s
A slower response rate wouldrlead to progressxvely more
'p0$1t1ve (post-stlmulus) and larger constant'error scores“
'.movrng from early to late trlals on the type of task
--lused here._ Extremely slow response rates would requlre
a. reset ‘of response locatlon ln trme after a glven number
of trlals in order for the sub]ect to e11c1t one response'
lpea/stlmulus. The results of thls study show that the ;'J‘.
marglnal trlal effect found, was equal for all three
'groups. Hence, the hypotheSLS that a synchronlzatlon:y
'rmpairment 1n schlsOphrenla ls due to psychomotor re-‘ e
R tardatxon lS not supported by the present S?de'. \/ - o
'lhKlng (1962) falled to perform the trlal analy51s that
:would have allowed hlm to test hls retardatlon hypo--’r

" thesis. Another p0581b111ty is that a’ competatory ‘re- .

”sponse inhloltloh bUlldS up as the schlzophrenlc pro-

““;"gressively lntenSLfles over the 1nterst1mulus lnterval

'_thls voluntary response ellc1tation ‘readxness.‘ Thls

reSpqnse lnhlbltlon could 1nterfere w1th the voluntary

rh‘performance of the re3ponse at a correctly antlclpated

”'tlme of stimulus occurrence. If the xnhlbltxon drs—'

fffsxpated after each response was performed, a slowery75:"

.‘.J

Ly
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rate of respondlng would not result. 'A response
'~.1nh1b1tlon explanatlon of the sensory motor synchron- 28

'1zat10n 1mpa1rment in schlephrenla for reactlon tlme

' »tasks at regular preparatory 1ntervals was proposed by

4Steffy and Galbralth (1974) They have suggested that

[N

«

protectlve 1nh1b1t10n may be greater when schlzophrenlcs‘;'
~can predlct the tlme of stlmulus onSet than when they
cannot. Protectlve 1nh1b1tlon could lead not only to

Aan 1nh1b1tlon of central feSpon51veness to a stlmulus,A

but also to the lnhlbltlon of ant1c1patory readlness

‘,o, &

for an. overt response 51nce reSponse readlness may 1tself
'fnbe excltatily~ A sensory—motor synchronlzatlon mealr—;“
.ment mlght alsoabe due to an lnablllty to malntaln a
'major set (1n thls case an accurate temporal sensory-

5_motor set) in schlzophrenla as proposed by Shakow (1962

. 1963) | Shakow hypothe512ed that the steeper lncrease

o ln reactlon tlme, as regular preparatory 1ntervals got

‘,longer, for schlephrenlcs as compared to controls was '_u
‘due to the greater 1ntrusxon of lrrelevant mlnor sets
,for schlzophrenrcs over the duratron of the longer pre—

- 'paratory lntervals.: In the present tap-cllck tlmlng

experlment, a greater past-stlmulus constqnt error scbre

-=_fwith longer intertr1a1 1ntervals was found for schxzo—;i:

, ‘phrenrcs but not for the controls._ M;nor—set lntrusron
=for schlzophrenlcs mlght be more pronounced for the

longer intertr1a1 1ntervals resultxng in a poorer marn-ii”

-
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'itenance of the major synchronlzatlon set at these N _:,w”

' longer lntertrlal lntervals and hence a longer p05t~ .
f‘)

-

' stlmulus constant error score for long\r lntertrlal

1ntervals.’

' Examlnatlon of the correlatlons between scores oni
.the tap-cllck trmlng task w1th selectlve attentlon and
'1span/of apprehensxon scores showed, in" general, no pre-ih“'b
-?;dlctlve relatlonshlp between sensory-motor tlmlng be—‘
.~hav1or and percéﬁtual performance. There was no ev1dence'b
" for. the notlon that a. d1mensxon of the ablllty to |
"*ma1nta1n~a major set underlles 1n01v1dual dlfferences ln

¢
’iboth the selectLVe recognrtlon of . v1sual targets and the
synchronlzatlon of motor responses to predlcable regular
'serles of audltory strmulr. The srgnlflcant negatlvé
.'tihcorrelatlbn between span of apprehensron performance
'{hand varlable error scOres for one second lnterclick
M:intervals on- the tap—cllck tlmlng task, for both Schl— ~'
'd'zophrenlc and nonschxzophrenlc psychratrlc patxents, 'ﬁi
'"slmay reflect‘?tperceptual motor retardatlon factor whlchhi

s nfluences these two measures.-‘*§,~j[ \;g,:ﬂ. g‘-.;jﬁl R B

The results of the maln study have not conﬁrlbuted “‘f*f-f

o as much to a better understandlng of perceptual func-f

i S
tronlng 1n sch;zoPhrenla as the author would have llked.f'
The fxnding of the absence of an attentxon—speciflc atifyfifgn;fg[f?

deficxt for schizophrenxc patlents 1n thetarea of visual'@rdgnlwfsfi




-P/_ ,

'jlnvestlgatlon of pre~attentrve processes and storage,

in schlzophrenla of a perceptual-cognltlve 1mpa1rnent ,.'2

'u.whlch underlles def1c1ts' 1n both selectlve and non—

TIOR8 ot L ) s
v

o
- A}

drecognrtlon la 1n keeplng wrth recent research flndlngs

byﬁauthors such as Saccuzzo, Hrrt, and Spencer (1974)

~‘and Davrdson and Neale (1974) These recent flndlngs,
. in agreement w1th the present study, pornt to the prlmacy
’selectlve v1sual 1nformat10n processrng.d The future

.-as well as factors 1nfluenc1ng tpe rate or eff1c1ency

~fof the v18ua1 encodlng process, w1ll hopefully lead to

3

?a more complete scxentlflc understandlng of ‘the altera-f.:

) tlon of perceptual and cognltlve functlonlng and

4exper1ence 1n schlephrenlc and nonschlzophrenic psy—*“'

L patlents o

v

-echlatrrc patlents, espec1a]1y when eXperlmental per—e:‘”

,ceptual research and theorlzlng 1s lntegrated w1th

1

ifneurOphy51olog1cal research on qentral nervous system S

| *jcorrelates of. psYchologlcal functlonlng in psychlatrlc T
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APPENDIX A.

. SYMPTOM AND'SIGN CHECK LIST
FOR SCHIZOPHRENIC PATIENTS
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m . 17._3. |

DESCRIPTION - = °

‘ Thls check llSt is de51gned for use W1th patlents you have‘f
~ already dlagnosed as schlzophrenlc or ‘where you are in the
' 'process of con51der1ng a dlagn031s of schlzophrenla.;.,,w A

#

vIt is hoped that the 1nformat10n tabulated from these o
check lists will help to provide a summary clinical de- ..
'_scrlptlon of those patients’ dlagnosed as schizophrenic who
are included in the present study on selective perception -
“in schizophrenia. Items on the: check list follow the.
schemes of K. Schnelder and E. Bleuler as outllned ¢

It is not the purpose of thls check list to dlrect or.
structure your cllnlcal ]udgement.. It is- ‘not- the purpose-
of this check 1list to arrlve at a numerlcal scale for
schlzophrenla. o : :

Al

. Your time -and cooperation are much appreciated.

S e Sincerely,

- Lawrence F. Spreng " '

w L
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Confldentlal

Patlent's name
'_Dlagnostlclan B
Date patlent was 1nterv1ewed

' Date check llst completed

I

CoII.

III..

All Informatlon Requested gelow W1ll Be Kept Completely

o

"%Q

Type of schlzophrenli;(please check one)

‘.51mple
hebephrenlc

»_.catatonlc.~~ T

ThlS patlent manifests (please check one)

process schlephrenla

”ﬂ,;.‘ reactlve schlzophrenia

cannot dec1de in. thls case

I would Judge thls‘patlent to be (please check one) _)?

mlldly dis;ntegrated

____;; severely dlsinteqrated

moderately d181ntegrated

Paran01d

" Undxfferentiated R

EX

\ﬁ' v “»“p




e ";ﬁ,,‘p'i 'PART' ONE -

}jxﬁf SCHNEIDER'S SYMPTOMS OF THE FIRST RANK ';;'

‘flgh,Heare,th own thoughts spoken aloud (echo de la L
_‘pensee) (Gedankenlautwerdan). : R o &

f2,~oHears halluc1natory V01ces in the form of
- statement .and reply so- ‘that he hears v01ces»"'
speaklng about him 1n the thlrd person. '

\

3. Hears halluc1natory v01ces in. the form of a
runnlng commentary : o :

44.:9Has bodlly ha11u01natory experlenced as bodlly
- -'sensations’ which he knows are belng produced by S
-;external agenc1es. ) ; . o -

L ) .

53“Experiences thought w1thdrawa1, thought 1nser-" .
- ;*tlon and other 1nfluences on thought. : e
;‘6¢_4ExpériénceshthOQght?bioadoaeting;}
R BT 7“'“,‘f o _'"‘. o SR
1. _Experlences delu31onal perceptlon (perceptual

_ : apophaTIY) . : ‘ o

'JJ

i

f8:h;Has experlences of. 1nfluence (pass;v;ty) 1n the’”;
L spheres of feellng, drives, or volitlon. R



uE..aBLEULER?S FUNDAMENTAL'SYMPTCMS Anb:SIGNS

"PART TWO

LR 4

"Please check the major headlngs you belleve apply to thls;ﬁﬂl

patient, .
-Please follow addltlonal 1nstruct10ns under the headlngs

you check'-‘

o

_vBleulét‘sfsimple“Funqtidns{~_7

e —————

tDisor&ér.of Asstiétion'f;FOrmal‘Thought_DiSbrder‘

ﬁ:-‘, L

- Please glve a brlef descrlptlon of those‘formal ff
- characteristics of ‘thought (as ‘expressed “in the‘

- patient's 'speech) - which led you to check this

.category,; e.qg. "thought: not directed", "exces—-

>3‘*51ve ‘blocking", "dearth of ideas", . SYmb°1lsm"

Sl

:-'(A 11st of descrlptxons commonly assoc1ated w1th3j>i“
. formal thought disorder is provxded for you at e
~_the end of ige inventory

N
X .

_ neoléglsms" clang a55001at10ns"; knlght mov~ ;
.":esll . . : o . o

176 -
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. PART TWO “(Com't.)

_B. Disorder of Affect

'[Pleaee‘CheCk“tﬁoéé=that apply:

flattened affect o "-1ncongruent af-,j-
S - fect »
~1nd1fference ﬂ_ . . basic mood un-
. a related to and
funaffected by
'external events

4
o , ;1mperv1ous to paln maffect lags be4' |
T and dlscomfort o . hind 1deas L
L4

oversen51t1v1ty but‘i' B rapld altera-

ilack of depth .. . :tion of expres—;»
o S DI 31on .

vlack of affectlve S R
-adaptablllty u'\:,,.t_'t, o

A
d.
K3

;H;Please check those that aPPly. ;,« .

| o affectlve amblvalence .'
N Lo '
‘ amblvalence of W1ll (ambltendency)

tfl 1ntellectual amblvalence (counterthlnklng)
,tﬂBleuler s QQmpound Functions -W;ldﬁfiﬁ;

LdTE;R.Disorder of Attention 'dfdf,cft;,fl;?"zcg il

'ﬁti,Please check those“that apply.;._Zdij'dfg-eﬁg;Tf;eif}ﬁi,ff'

’ﬁ actlve attentlon5lackin 7*‘Ed
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~ PART THO (Con't.) .

1

F;j'Dlsorder of Will - Weakness or’ Loss of Volltlon,
,qLack of Tena01ty and Unlty of Volltlon.

G- ‘A SéliftingHOf“Disintegnation“of the-Seif ofﬁﬁgo; .

'_ﬁ._ Presence of Schlzophrenlc Dementla -,55“

[;‘Here Bleuler refers not to the gatlent necessar-

... ily being generally demented, -He refers also

. to dementia with regard to certain periods,
‘certaln constellatlons, and certaln complexes.

'flad_Dmsorders of Act1v1ty and Behav1our as outllned
g .,below.’ . A

Check those that apply.w~" | |

lack of 1nterest, initiative or definite -

goals O L i

'no capac1ty for varlatlon in’ work
fchanges JObS and qccupatlons frequently

Tlrrltablllty, stubborness, moody onngﬁ_

A

.aVOldS work ff *'iﬁfj:f egjdﬁn o

fgoals not compatlble Wlth abifitles 0
cmental predlsp031tions

,1ncomprehen51ble behav1or

————vap———

. :
P t——————
Y

.

-, B
- .
. A %
AR . DR
G R

jacts as though g?hers dldn't\exlst




Coar9

" PART THREE
Please glve any other symptoms or ‘signs. not covered in the N

prev1ous sections which you consider relevant to or. dedl—
sive of your dlagn051s of schlzophrenla for thls patlent

R4



',_'f“I o ISOV’

LIST OF DESCRIPTORS COMMONLY ASSOCIATED WITH THE

CONCEPT OF: FORMAL THOUGHT DISORDER

\From"Bleulerf

RN

Thlnklng not dlrected (absence of central determlnlng

&
e 1dea)%k | o
'f{: Loss of contlnulty of assoc1at10ns'f~:
?’Assoc1at10ns tend to proceed along new 11nes
Ii.Blocklng v‘f ';_' fd,'I.' -'~W _f/{.t'
ICOHfUSth sui gene51s:"_l’-.jl .

“Co densatlon (Ideas are Lumped together regardless of

logic. 'In word condensation we mlght
have "chahle".e chalr + table )

"Dlsplacement (An a55001ated 1dea 1s used in place of

the rlght one )

- . Symbollsm (Mlsuse of s olsjusgally;in agcahcfétedj’"
?&; f'QCiang assoc1at10ns o
R -IStereotyped a590c1at10ns ;F"w. SRR ‘
B Censuras or: sudﬁen leaps 1n thlnklng ("knlght moves"1
iDearth of ldeas 4'._ o ; R .
| ,Pressure of thoughts: R . ;Q," .
',-'.‘Cflings to one 1dea . /

”7Ij2Nam1ng ;feo?fff7ff?,gf ‘II.;;,5?€sj7" '
SO;“Completlon'of phrases that don't fit _ | f
'TiSTwo ldeas fortultously encountered are comhined*” -.V’i

fhongh e o . i & ‘ f;: .

:ifmAssocla ions_formed by habit, 51milar1ty, subordinating
'Vcausali Yoo : : h_,' L .
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From OhhervSon;cesti
:Cameron -

‘Asyndetlc Ehlnklng (lacx of- gennlne causal llnks)

N ;e tonyms = |
'Interpenetratlon of thenes
-i0ver1nclus;venees-v -

.r Goldsteln -,.. | |

Concrete thlnklng” jf,f - 'A'fyli ;hug§ f_

C Schnelder —3=v“.ﬁ”

,“;;jFu51on (heterogenous elements of apeech are . -
.lfiblended together 1n a senseless uﬁity )

‘Derallmen (soeecn proceeds along a ¢ glven oath
_"but then suddenly sllps lnto a new olrectlon )

‘ ‘OﬂloSlOﬂ (part of a thought 1n the maln stream
~Zdroos out.. ). j“ e R AT E R

;';Drlvelllng (sequences of thought falrly well

. forced and: organlzed are- mlxed up togetler 1n

*”confu51on ) N T AT A ;L Pt

xleist -if:fff""'

':;nIncoaerence
| ‘fParalogla 1;e ﬂhf/
““';Alog;a s

?hVeologlsms

FlSh —‘J;gjirf j_.:hf-"fj*f;li.;-S;'&T] L T

Vegatlve fo:mai thought disorder‘h;hflf';“gi?‘:‘ﬂghl;o:en;

*1hﬁfiﬂf_.} 9031t1ve formal tggughgjalsorder,'j'"'*

Other Sourceé -_j,jﬁ_f~*};ffhf;fgfff"5°“'w

'Vorbeireden

n5”houghtxdiffusion

Pe_Sev:ration t.jff,fgﬂllﬁff : e '
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'APPRENDIX B

W

R THE ULLMANN AﬁD "IOVAVNONI : B
‘@ SELF REPORT SCALu OF REMORBID ADJUSTMENT ‘e




v . o A o [ ,
ULLMANN AND QIOVANZ‘JONI SELF-REPORT SCALE
. » ‘\ ‘
- For each of tle statements presented below answer "True" if
. you agree with the statement if it describes you. Answer
"False" if you do not agree w1th the statehent 1f;it does

not descrlbe you.
‘ Al
Y 2 JEs

1. When I leaye the hospital, I will live -with

my w1fe . - ggf T F
2. I am marrled now. - " g F
3. I have fathered chlldren\ T (F
4. 1 have been marrled Lo 1 L ’ T F
5. Before I was seve teen 1 had left the home I
'~ was raised in and never went back except for
‘VlSltS C , . L. T F
6. When.I deave the hospital, I will live with one . ,
' -or ‘both . of my parents. - L T . F
7.* As a c1V1llan T have worked steadlly at one .
‘;:jOb or for,oae employer for over two years _ T  F
8. I flnlshed at least one year of.education I
- “after .high school - trade. apprentlceshlo, "
bus1ness school college, etc : T F
9. Adding up all the money I earned for the last
. three years, it comes to less than $700,} . .
T before deductions . ' T F
. lO. In my teens I ‘was-a member( f a group or :
frlends who did thlngs tog her. » T F

41, !

hyuse. after .school - or on weekends." I F
12. ‘Nh n I was in school I dldn t llke Phy51ca1 - .
' 'Educatlon classes. . . _ .. T F
13. Alcohol ‘has nothlng to do w1th my dlfflcultles. Tk'v -F
vf4. I have pald regularly to buy a house _ _ T F
»'13‘_‘% re than once in the last year I have stayed
after some’ group meeting and talked with ,”‘r
.some other menbers about somethlng that went .

' on.

hardly ever went over to another kid's l,;' o s

183



18,

19,

20,

22,

23.

24.

‘yegr-at fulltime civilian work. i

Shortly before 1 came "to the hospital there -
was some major change }n my life - such as -
marriage, birtQ of a baby, death, injury,,

loss of job, etc. ' : e

I:havejbéen.deéply.in”ler with someQne and

told them about it. _ _
. ) . N |

In the kinds okabrk I do,"it is'expeétéd
that pPeople will §tayffor at:least‘a.year.-

—

: . ) D . . . .
My top wage in the lawt five years was less
than $1.25 ap hour.. . : R

I have earned myuliving'for'longér'than-a ‘

\ ]

T have had,to_stay in a mental hospital for
- more than One year at a time. R
. o : _ ‘7“f‘f“‘*__”"“f .
Within the last five*yéa:s'I have spent
- Wore than half of the time in a mental

hcspital.«r ,ﬂ

Or organization that had a grown-up who

.came to mgetindS.f’(ScoUts; gthool club,
“4H, church youth club, etec.) ' . s B
. , ) dg ) :

, | 1 o v T
In ™Y teens there wag more than one girl
- with whom I hag more than two dates. a

———— .
. ] i

Note: . The kéy.is‘indicated by’theiundeflined
- _ responses. A higher score means a
better Premorbid adjustment. e

Y

o

=] [+3
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=

=

=
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'\ APPENDIX C

COMPLETE INSTRUCTIONS FQR ALL TASKS
S Iu _THE MAIN STUDY

f
,‘%A.
o
“ a e
o
o
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v bl

GENERAL ORIENTATION';; . B e

THIS IS A STUDY OF PERCLPTION A STUD&XOF THE WAYS IN _H =% |
WHICH WE EXPERIE‘\ICF THE WORLD OF SHAPES AND SOUNDS AROUND |
US{, THROUGHOUT THE STUDY I WILL Q&PLAIV EVERYTHIJG YOU ARE

| TO DO - EACH TASK WILL BE DESCRIB“D FULLY. YOU WILL BE ABLE, .gi
TO PRACLICE MOST Qr THE TASKS YOU WILL Bn ABLE TO ASN

QUESTIONS ABOU WHAT‘YOU ARE’TO DO WE WILL TALE REST

e

‘.BREAKS D?BTNG THE;SESSION SO THAT gou.WON T GET TIRED. :

o . « . .
| . L ,
o o

FIRST }I WOULD LIKE TO CHECK YOUR VISION.

L

9

'*,ask ifAthey;havevtheir glasses or. contacts*
o Y e

~* Eye Test* -"f_ - e '; H'lﬁb. o



LooN
TAP-CLICK TIMING TASK

. THIS*IS THE FIRST TASK'; YOU
‘TREGULAR CLICAS LIKE THIS (example
cllck lnterval) ,»YOUR TASK IS %%

and tap response to subject) SO TH

‘AS CLOSELY Ao POSSIBLE WITH THE CLICKS

]

WILL HEAR A SERIES OF
.on at 5 sec. 1nter—
TAP THIS KuY (show key

AT YOUR TAPS COINCIDE

i

;r

’FIRSTJI%LLASHOW'YOU', (use gﬂsec. 1nterg§10k 1nter-

_val).. JusT LISTEN TO THE BEAT AS

YOU HAVE THE FEEL OF THE TEMPO BEG

LONG AS YOU. WISH . OVCE o

IN TO TAP N TIME WITH THE

-}CLICKS UNTIL I ASK VOQ TO uTOP TRY TO SYNCHRONIZE YOUR

TAPS WITH THEACLICKS  NOwW YOU TRY

e

EDo YOU_HAVETANY QUESS}ONS?_ﬂ,’

!

IT. o
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One secondiﬁntervals —1 o S SRR

| YOU'RE DOING FINE. NOwW EBT 'S TRY IT AGAIN TdIS TIME
ThE CLICKS WILL BEAT AT A SOMEWHAL SLOWER TEAPO JUST‘
LISTEV TO THE BEAT UNTIL YOU EAVE THE FEEL OF ?HE TEMPO
. THEN TAP THE KEY IN TI%L WITH THE CLICKS UNTIL T ASK YOU

1Ve subject test at l sec. 1ntérc11ck 1nterval )

-

10 STOP. -

Two second ihﬁérvals'—

A

YOU RE DOING FINE. NOW LET'S TR& ANOIHER oERIEo OF

CLICKS | THI TIME THE BLAT WILL BE EVEN SLOWEP JUST LIS—

| TEN TO THE BEAT UNTIL YOU HAVE THE FE&§ OF THE TEMPO...THEN; .

TAP THE KEY IN TIME WITH TH" CLICKS UNTIL I ASK YOU TO STOP
L a
(lee subject test at 2 sec. lntercllck 1nterVal ) '

Vot

3
. i
c

N Thrée-second iﬁteryals-é;'z' o C. e

a

_ | YOU RE DOING FINE NOW LET'S TRY ANOTHER SERIES OF
'Ki CLICKS THIS TIME THE BEAT WILL Bﬁ EVEN SLOWER THAN BEFORE :_ :
N JusT LISTEN T0. THE- BEA” UNTIL YOU HAVE THE FEEL oF THE .
- j:TEMPO THEN TAP THE' KEY. m TIME WITH‘THE CLICKS UNTIL I
ASK YOU TO STOP. (lee sub;/;% test at 3 sec. 1ntercf1ck |

'77-1nterval )

e T e e e e
' WE HAVE NOW FINISHED THIS TASK. —.a..27 . .» o

.‘_‘;.': K‘:i..;‘-( I  iiI;?{,;:2iTT,;¥



»

 GENERAL. IVSTRUCTIONS FOR BOTH SELECTIVE ATTEWTION
-ILAND SPAN OF APPREHENSION TASKS ‘

Y

) DURIVG THIS TASK DLﬁPLAYS OF LETTERS WILL APPEAR

- BRIEFLY OV THE SCREEN IN FRONT OF YOU EACH-DISPLAY.WILL‘

-~ -

HAVE 8 LETTERS . THE CROSSES-SHOW’(GD 1) THE PLACES WHERE

5

4THE 8 LEITERS'CAN APPEAR - YOU WON ' T BE ABLE TO TELL WHICHV
. p :

| .OF THESE PLACES THE 8 LETTERS WILL APPEAR IN BEFOREHAND

BUT LETTERS WILL NEVER APPEAR BESIDES oOME OF THE PLACES

¥

WHERE YOU: SEE THE CROSSES ‘ THE FIVE VOWELS (GD 2) A E I O
'AND U WILL NEVER APPEAR DURING THE TASK. LETTERS WILL BE >

-:SELECTED FROM FOLLOWING LETTERS (GD 3) B C D F G H J K L M

~ A
N.p Q R S T AND (GD 4) V W X Y AND Z SO EA%H DISPLAY WILL

BE MADE UP OF 8 DIFFERENT LETTERS SELECTED FROM THE LETTERS :

ROF‘THE ALPHABET OTHER THAN THE VOWELS A E I0 AND U

-

: LE”'S RLVIEW WHAT I VE JUST SAID ’

-

,{'{ DISPLAYS OF 8 DIFFERENT LETTERS WILL APPEAR BRIEFLY

‘ON THE SCREEN IN FROVT OF YOU

"--YOU WON T BE ABLE TO TELL EAACTLY WHERE THESE 8
)

’,LETTERS WILL APPEAR

e

el

e

.ﬁ;YQU;WQN T BE ABLE 0 TELL WHICH 8 LETTERS,WILL APPEAR '



“» 2 .

DET“CTIOV I

IN THIS LASKEONL AND ONLY ONE OF THE 8 LLTTERS THAT

2

'['APPEAR IN EACH DI PLAY WILL BE EITHER A T (DD l) OR AW F /“,‘

(DD 2) - WHEN EACH DICPLAY OF LETTERS APPEARS ON THE
- SCREEN I WANT YOU TO DISCO/ER WdICH OF THE TWO TARGET
LETTERS T OR F, IS PRESENT IN THAT LELTER DISPLAY. WE ARE
'ANOT IVTLRESTED IN JOW WELL YOU CAN SEE THE OTHER IRRELEVANT
LETTERS THAT ACCOMDANY Tﬁn T OR E.w SIMPLY POCUS YOUR AT—

",',ngTIov oN WHETHER A QR F s PRESENT IV THE LETTER DIS-
1TPLAY THEN,,TELL ME YouR ANSWER.," o :
| HALF OF THE TIME THE LETTER DISPLAY WILL CONTAIN AT, N

'HALF OF THE TIME THE LETTER DIDPLAY WILL CONTAIN AN F

ﬁanERE IS VO WAY you CAN TELL BFFORE YOoU SEE 'EACH LETTER
'_)DLspLAY WHETHER A T OR AN F. BE PRESENT N TﬂAT DISPLAY..,f
. 23 . -

"!fw}Y WHEN EACH LETTER DISﬁLAY APPEARS THE T "OR F MAY APPEAR

.IN AVY OE THE POSSIBLE POSITIONS ON THE SCREEN* j, _?;’}»ﬁ

f T TR

© 190
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b';NOT INCLUDED

.Vh]~, LET S SEE HOW THIS“WILL WORK. A DISPLAY OF 8 LELTERS

-HWILL APPLAR .ON THE SCREEN FOCUS YOUR ATTENTION OV WHETHER

AT OR AN F 1S PRESENT IN THE- DlspﬁAY 3 THEN, TELL ME YOUR

VCHOICE AS SOON AS THE DISDLAY OF LETTERS HAS DISAPPEARED

IF YOU RE NOT SURE GIVE YOUR BEST GUESS
Q,f ' R ' o :
. i ) . . . N i ‘ .

READY (DD 11 5 sec.)’ [;V THE EXAMPLE YOU SAW F WAS

THE COR RECT CHOICE (dloplay on) AS YOU SEE F WAS PRESENT .

P e

Do b : S
: IN THE LETTER DISP vY WHILE T WAS NOT IVCLUDED : *{‘ ;

o

LET S TRY IT AG IN READY (DD 12 5 sec. ) ' IN THE

*EXAMPLE -YOU SAW T WAS THE CORRECT CHOICE (dlsplay oq) AS‘.J n

A

- YOUu SEE T WAS PRESENT IV THE LETTER DISPLAY WHILE;F WAS o

191
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T»EXAMPLE YOU SAW F WAS THE CORRECT CHOICE (dlsplay on)

INCLUDED : .,-‘ .~~.,-~.

-jTHE EXAMPLE YOU SAW F. wAs THE CORRECT .CHOICE (dlsplay on;;

IN FRONT OF YOU UNTII«, THE LETTER DISPLAY APPI..ARS b' THE\I

Clw |
: THE CORRECT CHOICE (dlSplay Qn) AS. VOU SEE T WAs RESENT'.I

"IIN THE LETTER DISPLAY WHILE F. WAS NOT INCLUDED

g
/

- Give! to'rvié—co'ntrno} instructions here. = .

192

¢
{

LET" s TRY A£OTRER TIME _TEIS”TIME THE DISPLAY OF LET-

'TER S WON T -APPEAR AS LONG REAEY'(DD 3, '5»sec') Id THE

-y

AS

 YOU'SEE'F WAS PRESENT N ‘THE LETTER DISPLAY. WHILE T WAS NOT

I'd

HERE'S-ANOTHER EXAMPLE READY;(DD 4 15 sec. ).

g'AS YOU SEE F WAS PRLSENT IN THE LE%{ER DISPLAY WHILE T WAS o

;NOT INCLUDED - e e

"I.'

FOR THE REST OF, THIS TASK THE LETTER DISPLAYS WILL

: APPEAR VERY BRIEFL! WHEN I SAY "READY"'FOCUS ‘ON THE DOT .

.FOCUS YOUR ATTENTIOV ON WHELHER A T OR AN F IS PRESENE IN

- THE DISPLAY AND TELL ML YOUR CHOICE

. "x_' N

L

READY (DD 15 50 sec. ) IN THE EXAMPLE YOU SAW T WAS'7

3

‘.

HERE g ANOTHER EXAMPLE READY {DD 16 50 sec ) - IN

PjTHE EXAMPLE YOU SAW F' WAS THE CORRECT CHOICE (dlsplay onf -*@;j’

)AS YOU SEE F WAS PRESENT IN THE LETTER DISPJAY WHILE T WAS

NOT INCLUDED “‘”‘;,y;'.'“

A

A -



SUMMARY: - - s _.:: o Af
' PLEASE FOCUS ON THE DOT NHEN YOU SAY YOU'RE READY

,CONTINUE TO POCUS‘EV THL DOT UNTIL .LHE LETTER DISR}AY

"APPEARS WHEV THE LETTER DISPLAY APPEARS SIMPLY FOCUS
x,

"YOUR ATTEVTION ON WHETHER a T(OR AN F IS PRESENT IN THE

';LETTER DISPLAY AND TELL ME YOUR ANSWER JIF YOU RE NOT SURE

v

'PLEASE GIVE YOUR BEST GUESS.

LET'S TRY OUTATHEfPRopEDURE fuse DD 17). (use DD 18)

(give no feedback) (2 ITU use PI 3.8 and 2.2) (5 ITU use

PI‘l;6vand'4.6Y.. )
- NOW WE WILL GO THROUGH SOME PRACTICE WARM- UP TRIALS.

! o

YOU WILL NOT BE TOLD - IN ANY OF THE PRACTICE OR TE%T TRAILS ;-

‘AS TO WHETHER YOUR CHOICES ARE CORRECT OR NOT ~ DO YOU HAVE"

e P

ANY QUESTIONS?

0.K. LET‘SSBEUINJTHE‘PRACTICE TRIALS. PLEASE TRY TO. -

‘DO YOUR BEST. IF THE LETTER ‘DISPLAY FAILS TO APPEAR PLEASE

" LET ME KNOW. . - . .. P

“* After 16 practice trials * - = = -,

* 'NOW WE'LL DO THE TEST TRIALS.

,,_9



,SPAN.OE APPREHENSIONlTASK o S S

i . . . ‘\ ) . \i

'NOW LET' S LOOK AT AN EhAMPLE OF A DISPLAY OF LELTERS

(FD A) (5 sec._)ﬁ.

. SPAN 'f R e T ‘”_ -
WHEN, EACH DISPLA OF LETTERS APPEARS I WANT YOU TQ TRY
'TO-SEE_AND REMEMBER-AS.MANY QF THE LETTERSMAS YOU CAY
T S R U o Pt -
' N ‘ . ST . : _ ] o
'poST STIMULUS RVCOGNITION e o R ey
r S . 1?2‘ Ny

AFTER EACH DIbPLAY OF DETTERS HAS DISAPPEARED‘ TWO
'T.l LLTTLRS WILL APPEAR BELON THE SCRLEN LIKE THIS (Z AND P »
o manual On) } AFTER EACH DISPLAY Or LETTPRS UISAPPEARS FROM
»THE SCPEEN YOU ARE TO CHOOSE WHICH OF THE "THWO LETTERS THAT
- APPEARS BELOW- THE SCREEN IS TdE LETTER THAT WA° PRESENT IN
HE LETTER DISPLAY YOU SAW OW THE SCREEN THEN TELL ME

YOUR ANSWER. -

oHAPING

[l

LET s SEE HOW THIS WILL WORK. 'FIRST'A DISPLAY 0E78

LETTERS WILL APPEAR oN THE SCREEN TRY Q. SEE AND REMEMBER
.AS MANY OF THE 8 LETTERS as. You cnp THEN A FEW SECO\IDS B

’,.LATER, TWO LETTERS WILL APPEAR BELOW THE SCREEN., SELECT

fWHICS OF THESE TWO LETTERS HAS PRESENT . THE 8 LETTERS YOU |
'_SAW oN THE SCREEN | TELL ME YOUR ANSWER IF YOU RE NOT o

. kY . . - ‘. . i e

SURE GIVE YOUR BEST GUBSS.;. T_.-‘:'-



DR READY'(FDlI- S'sec alt. X ahd J).
A \

' SAW X WAS IHE CORRLCT CHOICE (dlsolay on, c

<

.

_/

hOIces on) . AS

S YOU SED THE LLTTERS P H KXWG vy AND L WERE PRLSENT IN THE T

LETTER DISPLAY 'X WAS THE CORRECT CHOICE S

SENT IN THE LETTER DISPLAYS}WHILE J”ﬁ@S NOI

~

. LET' S TRY IT AGAIN. RLADY(,rD 2, 5lse
'4.Nj;A IN THE EXAMPLE YOU SAW W WAS THE CORRE
*.play,on chOICesvon)'g as YOU SEE “THE LETTEF
| AND D WERE PRESENT.IN THE LETTER DISPLAY.
//CHOICE SINCE W WAS PRESLVT I Tj? LETTER DI

WAS NOT INCLUDED‘ -

M ) r

@ET S TRY ANOTHER TIME .'THIS TIME THE

LETTERS WON'T AEPEAR ASaLONG s\READY (FD 3,

.WE and R) IN THE EXAMPLE YOU SAW P WAS gﬁ
(dIsplay on, chOIces on) AS YOU SEE‘THE L

C AND G WERE PRESENT IV THE LETTER DIS°LAY

INCE X WAS’PRE-.
IVCLUDED REEE
C*, alt W and

CT CHOICE (dls—'

R J X PG W F L

UrWAS THL CORRECT o

"

SPLAY NHILE N ’

DISPLAY oé

5 sec.; alt N
) CORRECT CdOICE
ETTERS LK F P X ‘3

P WAS THE

Q?» CORRECT CHOICE SINCE P WAS PRESENT IN THE LETTER DISPLAY -

WHILE R WAS NOT INCLUDED

s R_IIT- HERL S ANOTHER EXAMPLE READY (PD 4

',;/( and 7). IN THE EXAMPLE YOU SAw v WAS THE, c

# 0
K J ANDV WERu PRESENT IN THE LETTER DIoPLAY

o CORRECT CHOICE SINCE v WAs PRESENT INﬁTHE LE

.

5 sec., alt V
ORRECT CHOICE

o

WAS THE

ETTER DISPLAY SR

L WHILE T‘WAs NOT INCLUDED. 5.;' [REE

é .

5 : :
FOR THE REST OF TE%E\TASK THE LETTER D

APPEAR VERY BRIEFLY WHEN I SAY "READY" FO

ESPLAYS WILL o

cUs" ON. THE DOT- . .

IN THE ~XAMPLE YOUV )

(dlsplay On,‘ChOlces on) As YOU SEE THE LETTERS PW SNL -\;.‘
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.. e . L. w .

IN FRONT OF YOU UNTIL THE LEHTER.DISPLAY APPEARS. THEN TRY - \

TO SEE AND REMEMBER AS MANY LETTERS AS YOU CAN, SELECT
'WHICH OF THE TWO ALTERNATIVES THAT APPZARS AFTERWARDS WAS

PRESENT IN THE/LETTER DISPLAQ'AND TELL ME "YOUR CHOICE.

READT (FD 5, 50 msec., alt. B and D). 1IN TﬁE'EXAMpLEL_
You(gAw B WAS IHE CORRECT CHOICE (dlsplay on, ‘choices on).

‘as. YOU SEE THE LETTERS B M i P F VW AND R WERE PRESENT IN
‘THE LETTER DISPLAX. B WAS' THE CORRECT CHOICE SINCE B WAS

PRESENT IN;THE LETTER_DISPLAY‘WHILE D WAS 1!NOT INCLUDED.

HERE'S ANOTHER EXAM#QE 'READY (FD 6, 50 msec'“ alt.

:, IN THE EXAMPLE YOU SAW Z WAS THE CORRECT CHOICE
(display on, ch01ces on). AS YOU SE THE LETTERS P H C Z-
: ’ ¢ )

T V K AND F WERE PRESENT IN THE LETTER DISPLAY Z WAS THE\"

'vand N

'-CORRECT CHOICE SINCE Z WAS PRESENT IN THE LETTER DISPLAY

-
1

fWHILL N WAS NOT INCLUDED

Giveltoﬁe-cOntrol.instructions-herég

fowm . . A



. SUMMARY: . - .
| S } S R
PLEASE FOCUS ON THE DOT WHEN' (ITU - YOU SAY YoU' RE

READY) * (SELF-INITIATE - I SAY“REEDY) CdNTINUt- FOCUS
MWHEN THE LET-

MANY'OF.THE_

\\\_

'.ON THE DOT UNTIL TdE LETTER DISPLAY APPEARS
RTER DISPLAY APDEARS TRY TO SEE AND REMEMBER A_
'LETTERS AS YOU CAN ' THEN SELECT WdICH OF THE TWO LETTERS

N

M)

THAT APPEARS AETERWARDS BELOW. THE SCREEN, WAS
LPRESENT IN THE LETTER DISPLAY AND TELL YOUR ANSHWER.
wPLEASE KEEP‘LOOKING AT;THE-SQREEN,UNTIL“THE Two.EETTERs'f. X
YOU 'ARE TO SEEECT FROM APPEAE BELOW THE SCREEE‘ IF YOU'RE_:
NOT SURE wHICETEs THE CORRECT LETTER PLEASE GIVE YOUR BESL

| < "
'VGUESS S

LET'S TRY OUT THE PROCEDURE (use FD 7, alt. R and C)

- (dse FD 8, alt. F and Y) (ine no feedback) ”(2-fITU hse PI

3.8 and 2.0) "(5 ITU use PI 2.6 and 5.2). g
NOW WE WILL“éo THEOUGH'SOME'ﬁRACTIcE-WARM-UP'TRIALS

1 WILL NOT BE ABLE TO TELL YOU IN. ANY OF THE PRACTICE OR -

TEXT TRIALS AS TO WHETHER YOUR CHOICES ARE CORRECT OR NOT
\I '

<

| DO YOU HAVE ANY QUBSTIOVS? o

O K. LET S BEGIN THE PRACTICE TRIALS PLEASE TRY-TO DO
YOUR BEST IF TFE LETTER DISPLAY FAILS TO APPEAR P, ASE

‘;:LET ME KNOW.
* After-16 practice trials * -

" NOW WE'LL DO THE TEST TRIALS. . . - e



RN

0 ITU - THE LETTER DISPLAY WILL APPEAR A SHORT TIME AFTER -

‘ ] .

“TONE—CONTROL INSTH@CTIONS'

8

_ BEFORE You SEE ‘EAC LETTER DISPLAY I'LL SAY "READY“
. Va
‘THEN YOU TELL ME ﬁHEN vou" RE “READY. . YOU WILL THEV HEAR A

SHORT TONE (demonstrate) WhICH IS ThE SIGNAL FOR THE APPEAR—

ANCE OR THE LETTER DISPLAY.

1

A

THE‘TONE- THE»LETTER DISPLAY-WILL ALWAYS APPEAﬁ;-
.

198 -

PIEXACTLV THE SAME AMOUNT OF TIME AFTER ThE TONE I”LL —

'snow YOu. (gemonstrate tw1ce, use DD l6 ) 50 YOu' -
TLL BE ABLE TO TELL WHEN TO Expvcl THE APPEARAHCE OF

"THE’LETTER_DISPLAY RIIER THE.TONE SOUNDS..

o)

. T I | |
2 ITU THE LETTER DISPLAY WILL APDEAR ANYTIME BETWWEN THIS

'V.LONG-AFTER'THErTONE (2.0 sec. ) AND mHIS LOVG AFTER

THE TONE‘(4 0 sec7) ' (denonstrate tw1ce, use DD 16)

& (Say oy ll show*you agaln" for the second demonstra-"

»tlon ) SO YOU LL BE ABLE TO TELL WHEV TO EXPECT THE

‘APPEARANCE OF THE LETTER DISPLAY AS APPEARING SOME—

1

TIME WITHIN ThE LIMITS It VE SHOWV YOU. _ R

*

fs.THE LETTER DISPLAY WILL APPEAR ANYTIME BETNEEN THIS

E'LOVG AETER THE TONE (0 5 Sec ) AND THIS LONG ArTER

4THE TONE (5 5 sec. ) (demonstrate tw1ce, use D% 16);

Atlon ) SO YOU LL BE ABLE TO TELL WHEN TO. EXPECT

N

"”HE APPEARANCE OF THE LETTER DISPLAY As APPEARING

CISOMETIME WITHIR THE LLMITS I! VE SHowu YOU

',‘s;r.j”_THE LETTER]DISPLAY WILLIAPPEAR WHEN;YOQ‘PRESS,THEWI

'F.(Say "I ll show you agaln" for the second demonstra-'

©

&
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"

Y

T SOV WhO INITIATES THE FLASH OF LETT

: BUTTON PRLSS LHE BUTTON WdENEV“R YOU FEEL READY
* MAKV SURE TO RVLEASE THE BUTTON AFTER YOU PRESS IT
; LET S TRY IT LET S TRY'IT AGAIN. (demonstrate

‘tw;ce, use. DD 16) AS YOU CAN SEE YOU' LL BE THE PER— )

?

v(set timer

. at 0 1 sec. )
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L.

‘-‘BE\quN TASK INSTRUCTIONS ,i .
~ Now WE RE GOING TO DO THE NEAT TASK - ALTAOUGA'THE )
NEXT TASK WILL BE SIMILAR TO THE‘PREVIOUS ONE - N SOME'WAIS,'
IT WILL BE VERY DIFFERENT I MANY OTHER WAYo, "I WANT YOU
."JUST TO FORGET ABOUT WHAT WE DID IN THE PREVIOUS TAS"A FOR
THIS NEXT TASK WE'LL START OVbR AAOM ?H£~BEGINNING EXPLAIN—'
,ING WHAT YOU ARE TO DO Jusg.as IF YOU NEVER DID THE LAST"
.iﬁTASK.V S0 ﬁIaTEN CAREFULLY AND DON' T EXDECF EVERYTHING Tb

BL THE SAME AS IT NAS BE FORE EVEN THROUGﬂ SOME OF THE IN—"

. :STRUCTIONS WILL BE. VERV SIMILAR
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. ANALYSIS OF VARIANCE FOR THE PERCEPTUAL EXPERIMENT

~ APPENDIX D

e

A

- OF THE MAIN STUDY USING THE NUMBER OF RESPONSES “CORRECT

. Source ,:

at

LT

‘Between'Subjecgs

v BxC

 Total

" A (Subject Group)

‘B, (ITU and. Self—In.itlate)
C (Order) - °-

A xB '

AXxC

AxBxC .
~Subjects Wlthln Groups

~J

N wNno W

O
w

- 3888.76.

'35.69
44.08.

258,41

155.39

'348.96"

.418.19

3536.00

a9.11

1944.38

©11.90

44,08
43.07
77.70

116.32

© 8685.48 .

39 59%
- 0.24

0.90 .

©0.88"
- 1.58-

2,37
1.42

-3

. Wi»thi'n"sub'jé'cts S

; D (Attentlon vs. Span)
A X Da -

MK KK

._..C‘

POoOAwWO OO

govyge |

'c>myvnm
WOXEK X ONRIKK
G’*

._g;f.
_;"..éi

J

g

Wlthln Group@.

SN AWN O HWRN

lo-
)

4941.02

28.33.

40.44 -
-’ 110,09

131.58

- 142.70°

1 34.65

©1455.00 -
6847.00 -

4941.02
14.17

13.48

©10.09 ..
21,93 -
31,60

" 47.57
5.78

20021

1 0.70°

 244.48%

' 0.67

0.50
1.09

S 1.56 |

2,35
0 L] 29‘




wmmmE':,fQ"-  \1-
ANEﬁE?IS OF VARIANCE FOR THE -
® bErCEPTURE EXPERIMENT OF ‘THE MAIN STUDY -

‘ USING THE ARCSIN TRANSFORMATION OF THE PH)PORTION (DRRECI‘ “

— . ——

‘Séurée T g -ss .M F

1L

‘ Bemeen SLbJeCtS o N

5.3266  2.6633 . 4. 72**
.0340 . .0113 0.17
C " (Order) .0804 . .0804 . '1.23

2
"B (ITU and Self—Imtlate) I{
AxB - ¢+ o [7e - .38 . .0614 -  0.94
R 2
3
6
2

" A (Subject Group) §
L

AXC R R .2767 - . .1384 2.12
BxC AL
 AXxXBxC - :
; Subjects Wlthm Gmups 7

.5365 . ,1788 2.73 |-
7.5783 .0 L0964 - 1.47
4.7086 - - .0654 ..

. Total 1”j._. | es. 119097 -

s

" 7.1026 7. ;;;>§ 344.12%%
| 1,1567n"* .0784. . 2.69
©.0463 - .0154° ' '0.53
S 1.0224 ~;ozz4 077 |
L1991 .0332 1.4 |
:
0

‘Wlt}un Subjects

wodwdbcw

TROM K

tJ.on vs . Span)

A4 .0567 371,95
2584 .0861 - 2.96%
40665 -+ .01l  0.38°
20948 .. .0291

‘oooo, .
x‘jf.- L
U = K ::___

INOAWNRHWN R .

jects mth Groups"'

Vuwﬁwﬁdwwog
MM MK KK KX

6 1070602

18
: }i;




" ABIE OF MEANS AND STANDARD DEVIATIONS
. OF AITENTION TASK AND- SPAN TASK SCORES FOR THE,

 APPENDIX F_

N

i THREE SUBJECT GRIIJPS USING THE- NUMBER OF RE’SPONSES CDRREC'I‘ iR S

«$

students?:

“‘Attention Task

44,28

7.45.

|schizophrenics®| Psychiatric Controls®

: ~"51;os'

7.12

| s.83°

' 55.97

M )

+ 35,19
5:61

40.16

L 512

©4.19

45.53

. RS
SN

a

S

Y R

h = 32 foreachgmup Co

¥
T
o /

Cmembe

’f.A



_APPENDIX Gh'

ANALYSIS 0:08 VARIANCE FOR THE 'mP—CLICK TI.N@G EXPERIMENT
OF THE MAIN ‘STUDY USING THE SIG\IED ERROR DEVIATI(I\I SCORES

-

SR \ : Sou.\rc’fe ] e - S o *‘\

——p——

o Between Sub]ects B _ _
| A (subject Growp) - 2 5.2731  2.6365 10,40*"
- | . Subjects Within Groups - 93 - 23.5834 2536 : .‘

~Total Between . .95 2B.8565 -]

Wlthln Subjeéké o _v _A T | f“‘ E
B (Intercllck Interval) l_- 2(1) L6771 ¢ .3386 . 2.87
AXB . | 4@ 2193 sese o a 65b
'BxSubjectsW1thm : ST e

. Groups . S sy e
ST e i 21-916034%r w1178

(erials) . 9@t .3mi.  .oa2 2,525
XeC oo 18(2) <4071 - 7.0226 - 135 1

3 Groups i ,:,\:‘ ) s e 837(93) , : e vv . -
Lo [ 7013.9805 L0167

L oBxc oY ] mu).%%ﬁ S L0311
4 AaxBxcC . | 36(2) .7532 /. :.0209. ,

. BXCXx Subjects o TR R
. Withln Groups S 1674(93) L R

. ‘ "t © 31.3279 .~ .0187 .

t”;.iqbgalrwithin_ jf 0 |2re 72048

aDegrees of freedcm m parenthes&s are for the conservatlvye test.

24 .005 mnconsexvatlve t&st, B, =< A.05 conservatlve test. g B
P -< .01 nonconservatwe test, -R =, .25 ccnservatlve test. R
2Q<05nonconservatu}e t‘efs,t, B =j:,__-'257 conservative t‘ést,j s

e @



.APPENDIX H - -

' - TABLE OF MEANS AND STANDARD DEVIATICNS
S . OF TAP-CLICK SIGNED ERROR DEVIATION SCORES AT THE
THREE INTERCLICK m CONDI‘I‘IONS FOR THE THREE SUBJEK,'I‘ GHIIPS

v

~ [Interclick Interval | Schizophrenics®. Psychiatric ‘Gontrols® | Studentsd’

;' Dne Second |
CMean, +0003 1 | -lo1es | - 0001 |

‘Mean | w095 | w0080 . | -.0e6 |
s 0286 | .0065. -~ | ..0000 [

Mean o400 -l o208 g w0382
s . | sz | ouoaas | oos2

ar, deviata.ons were qulated usmg the mean SJ.gned error T
devmt;,_ ':_aVeraged °Ver 'Che ten test tnals w:.thm each subgect
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' APPENDIX I

S,

: ANALYSIS OF VARIANCE FOR THE TAP—CLICK TIM]NG -
GP(PERJMENT 10)38 THE‘. MAI'N STUDY USING THE VZ\RIABLE ERROR S(DRES

'Source - ard '_S__S_ _1\15_ S E

BemeenSubjécts T \

A (Subject Group) " 2z .ol .008L 1.48]|

" subjects Withln-Gtcups |93 ~.5047  .0054.

- qptai.aetwéen 2 |es 5208

[

Wlthln Subjects e ,
. B (Intercllck Interval) C201) L7439 3719 . 95.16%
axs . |.4a@ 0089‘5_;‘ 0022  0.57 |

B x Subjects Withln Groups 186 (93). 7270 T .0039 .

© fotal Within. 102 1. 47983-

e~

o aDeg:;ees of freedan J.n parantheses are for 'che oonservatlve test h
B < ..001 omservatlve test R R T

L me
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' APPENDIX J

TABLE OF MEANS AND STANDARD DEVIATIONS ‘
" OF TAP-CLICK VARIABLE ERROR SCORES AT THE '
’IHREE IN‘IER:LICK INTERVAL CONDITIONS . FOR 'I‘HE THREE SUBJECT GR)UPS

Intercllck laterval

. One Second

bban .// g

S,Ci‘lizovphrenié':s‘::11

.0573

.0016

Psychiatric Controlsa

:’})i054§

.0044

. .0002

Stude }_t’ia_

.0353

043

.0035

- 1.1050

o : 0013

.0012

 [Mhree Seconds

Mean .

- .1831
.. .0189

© 21636
0046 .

1714

- o04l |

" = 52 for each grou.

s

i
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APPENDIX_K -

3

CORRELATIONS OF AGE AND’ WDUCATIQV“:

NITH TAP-CLICK ERRQR SCORES
FOR ‘THE ;HRLE SUBJECT GROUPS
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 APPENDIX L°

CORRELATIONS OF ATTENTION SCORES.
- AND SPAN SCORES WITH
TAP CLICK ERROR”SCO“ES FOR THE,

T HREE SUBJECT GROUPS
"
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