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‘Abstract - R -

Differences in auditory detection perfbrmance between schizophrenics
- and normals were examined in terms of the attentional processes involved,
Each of 40 §§ (20 schizophrenics categorized‘along the dimensions of

paranoia, premofbidity, and acufeness; and 20 hospital technical staff)

were presented with 30 50=-trial blocks of a tbne detection task using 6

auditory ensembles consisting of 2 tones apiece separated by varying

frequency bands. Tones were-masked by white hoise and presented ih é
free-running trial manner.‘ The commonly found decremeni in detection :
performance with normal subjeots’;s the tones in the ensembles become
more widely separated was replicated, But the differing frequency se-
parations between the tones in the ensembles also yielded performance
»differences within the various schizophrenic subclasses (except the

chronic/acute subclass), as well as between schizophrenics and normals,

These differences can be attributed to thé attentional mechanisms of
scanning and beam width as there were no cognitive components involved -

in the éxperimentalbtask.‘




- Schizophrenics have composed a small but definite subset of society
ever since the beginning of recorded history. They have been noted for

their bizarre behavior in diverse sources, from the linear B script left

‘by ancient Minoans (Edmonson, 1962), to records left by Medieval monks

(Powell, 1963). However, the first efforts to categorize mental problems
did not come until the middle of the 19th century when Rousseau described
a particular condition characterized by its early onset and progressive

deterioration., He called this condition dementia praecox (McGhie, 1969).

Caadrae 4

Bleuler's classic 1911 work (English translation, 1950) changed the classifi-

, cafory_emphasis from the outcome- of disorders to the principal symptoms of .

eachs and it was from his work‘that the earlier term, dementia praecox,

came to be reﬁlaced by the term schizophrenia, Bleuler observed that pro-

. gressive mental deterioration was not inevitable in all cases, and .

therefore that schizophrenia —- meaning literally "g, splitting off of
psychic functions" -~ better described what he felt to be the basic
disease process in this type of mental disturbance, Althoqgh'schizo-
phrenia has been subdivided-and resubdivided into differential classifi-
cations from Bleuler's time to our own, hié generic title has stayed with
us, maiﬁly for want of a better overall term descriptive of the phenomenon

of this particular genre of mental illness.,

Not all of the earl& ps&chiatrists and psychologists spent their
research hours in an attempt to classify types of mental problems,
Many of these researchers were actively engaged in discovering what each
hoped to be the cause of schizophrenia, All of these early theories
tended first to look at the overall symptomvpattern preéented by each
patient, and then to try tq pull these symptoms together within a single

unifying theoretical system, thereby elucidating causatory factors
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‘contributing to the schizophrenid\syndrome. Holistic theories of this

nature ranged from Alzheimer's (in Dastur,»l959) notion that schizophrenia

was characterized by "severe cerebral cortex changes, with disorganiza-

‘tion of ganglion cells and extensive glial reactions", to the futuriStic,

as yet unsubstantiated, hope that a "schizococcus", acting as a psycho-
toxic agent, would one day be discovered (Mandell, Segal, Kuczenski, &

Knapp, 1972). Other, broader-based holistic theories have seen

ted both somatié and psychogenic factdrs within their frameworks (Bellak,

1949; Freedman, 1958);1

These and many other holistic theories have created}nothing.bui
dissention within_schizophrenio research because of their failure to
discéver the one or two unifying causes of this disorder. Sclare (1956)
probably comes dlosest to summing up the reason for the failu;g of holis-
ticbtheories inAhis statement: "No singie school of thought is capable
of producing a complete answer to the problem [pf schizophrenié]. It

ﬁould appear that a modern, global concept of schizophrenia depends upon

. acecepting a principle of muliiple causality marked by the interaction of

various factors,"

Along the lines suggested by Sclare, a more promising approach.to
take in discovering reasons for the behavior manifested by schizophrenics
would appear to lie in dividing the schizophrenic's actions into both
cbgnitive and noncognitive processes; and then looking at the specific
deficits he demonstrates in each area. This multiple causation approach

involves examining several inter-related areas in which schizophrenic

deficit may be found, Memory, motivation, learﬁing and attention are
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only a few of the possibilities, °

Attention appears to be an important component of all basic psycho-

logical processes because it is the seléctive agpect of perception and

"response. . Therefore, it provides the foundation for relationships both

with other people and with the world in general, If schizophrenic defi-

cits can be shown to exist in attention, it will strengthen the hypothesis.

that more specific pathological processes are active in schizophrenia than

Three basic theorieé of selective attention can be found in the
current literature, Broadbent's'originalﬂtheory (in Moray, 1969a) is per-
haps the best known and is schematized in Figure 1., He hypothesizes
that "iﬁf&rmétion.enters the [ human peﬁceptuaﬂ system through a ﬁuﬁBer
of differvent parallel input lines [vision, hearing, and somaesthesié}".
These~inpﬁ£'iiheé»have a distinct néurai.rebfésentation in thé‘ﬁi;i;,
allowing messages to be selected on the Eaéis of characteristics such |
as loudnéss, pitch and épafial position, A limited capacity channel ié
found later in the perceptual system'which_is capable of héndlinguonly
avsmall:amount of sensory'input. Between this limited'capacity.éhannel

aﬁdlthe initial sensory input lines, Broadbent postulates the existence

of a filter with the ability to select sensory information serially ‘

from the input lines, This serialized input is then passéd on to the
limitéd capacity chammel., Input not selected by the filter for immediate
attention is held in short term memory where it undergoes rapid decay.
The filter is believed to switch from one input line to another upon
arrival of new signals on an unoccupied line, upon arrival of contex-

tually highly probable signals, or upon arrival of input crucial to




homeostasis or survival, Switchlng time from one 1nput line to another

is thought to be roughly 0.25 seconds (Moray, l969b)
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Fig. 1: Broadbent's Attentional Model

Treisman's (1964a) model of attention is:based on Broadbent's work,

. but is more expliéit as to the precise functioning of the filter, She

. believes that the filter not only selectis sensory inpui, but that it

analyzes this input for its crude physical properties, and, on the basis of
this aﬁalysis, selects messages and passes them 6ﬁ to the cerebral or
motor cortex. Messages not selécted in this way are then attenuated.
Treisman has also developed the idea of a pattern recognition network
(wifhin the cortex) made up of units with varying stimulation thresholds, |
Thus, the stronger a message is the greater chance it has of firing a

unit in the pattern recoghition network thus initiating a response,
Biological and emotional units have low thresholds, while most éensory

and iﬁtellectual units have thresholds that can vary depending on the

task éngaging the individual, Deutsch and Deutsch (1963) felt Treisman's
theory was redundant, as the filter and pattern recognition network performed
similar tasks, so they developed their own theory which, in essence,

is Treisman's theory without the initial filter,
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Seen in terms of schiszhfenicbdeficit, breakdown in attentional
'processes is postulated to occur at the filter level in Broadbent's and
Treisman's theories and within the pattern recognition network in Deutsch
and Deutsch's hypothesis, In his review article Shakow (1962) states most

A definitely that séhizophrenic deficit is ndt evident in reflex latencies
or sénsory thresholds. Thus it would seem the‘schizophrenic is not dis-

turbed by a malfunction at Broadbent's initial sensory input level., Shakow

ggggggngtgésaygthatgsghizophrenicsfaregn
relevant for optimal situational responses and that schizophreﬁics are
veiy susceptible to peripheral influences ﬁhich keep them from attending to
the task at hand, This deficit would appear to indicate some abnormalities
within the,atﬁentional filtef postulated by both Broadbent and Treisman,

- Apparently this filter’in some way loses its capacity to sort relevant

.riisensory input from that which is irrelevant,

.Silverman's research (1964) led him to split attention into exten-
sive and selective factoré., Extensiveness (also termed scamning) refers
$0 the degree to which stimuli are sampled from the environment, while
gelectiveness (also termed focuss;ng) involves division of the stimulus

‘field into "salient and irrelevant cues", From his studies Silverman
concludes that extremes of the extensive attentional dimension and diffi-
culty in selecting relevant cues "“characterize the attention-response
disposition of most schizophrenics", Responsibility for these extreme
forms'of scanning and cue selection probably can be traced to the schizo-

phrenic's over or under active sensory filtering mechanism,

Along the same lines, Wachtel (1967) has defined attention as a

"gelectivity in perception and cognition", He notes that both the

o
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~pattern and the degree of organiiétion of attentional scanning are very
important in pathology — which suggests that different classes of

schizophrenics might be typified by a certain type of scanning or lack

_ ‘of it, Wachtel also postulates that the perceptual field is restricted

to a certain range of incoming stimuli at any one time, He represents
attention as a beam of light, the width of which can illuminate only a

limited field at any given moment, The width of this beam is synonymous

‘to the information transmitting capacity of Bﬁoadbent's‘filter;and
1ihited capacity channel, However, the beam is mobile and movement of

- this limited~width Beam around the pereéptual field is termed scanning.
All three thebrists (Shakow, Silverman, and Wachtel), despite slight de~

finitional discrepancies, appear to view the schizophrenic's attentional

- deficit as arising from some malfunction within both the hypothetical

sensory filter postulated by Broadbent, and the schizophrenic‘s'attenn

tional scanning mechanism,

Despite the apparent promise of both the atténtional filter theory
and the scanning deficit theory, it became apparent sevéral years ago
that perceptually oriented schizophrenic research, which did not differen-
tiate among the different subclasses of the disorder, yielded widely
varying results at best (McGhie, 1969; Silverman, 1964). Cromwell and
Dokecki (1968) have suggested that more coherent results are.obtained
when the performance of certain subclasses of schizophrenics jg exa~
mined separately. Shakow (1962) has suggested éeveral overlapping dicho-
tomies for describing these subciasses. His dichotomieé.include'five

major dimensions along which schizophrenic disorders can vary, These
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include typical/atypical, dementia praecox/schizophrenié, good premorbid/
poor premorbid, chronic/acute, and paranoid/nonparanoid. Research has
shown that the latter three dichotomies are marked by striking attentional

differences within each,

Paranoid schizophrenia is characterized by delusions of persecution,
omnipotence or grandeur, ideas of reference (believing onegelf a topic of

strangers' discussions), a hostile or agressive attitude, excessive reli-

glosity, and a systematized‘hyydchondriacal state (Shakow, 1962). Of course,
not every patient manifesfs all of the fore-going symptoms, For the purposes
of the present study, patients nét evidencing a delusional symptom pattein

are classified as nonparanoid,

The paranoid-nonparanoid attentional comparisons (McGhie, 1969; Payne,

- 19613 Silverman, 1964) suggest that nonparanoid schizophrenics underscan

" the perceptual field., - This hyposcanning leads to a lessened stimulus input |
which contributes to a breakdown in relevant contact and communication

with others. On the other hand, the paranoid schizophrenic}s highly
systematized delusional system causes him to overscan the environment in a
flurried search for threatening people or events. This heightened sensi-—
tivity leads to the ihput of more stimuli than could possibly be integrated,
thus céusing confusion and an even greater sense of impending threat (Silver~
man, 1964). It would appear that in his efforts to protect himself from

the environment, the paranoid schizophrenic is actually adding to the

cause -of his own fears (Shakow, 1962), His perceptual filtei seems to be

working "overtime" in scanning from one input line to another,

"A second distinction has been made between chronic and acute schizo-

phrenics (McGhie, 1969; Shakow, 19623 Silverman, 1964).' This dichotomy

(I
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is based on the actual amount of ‘time spent in a ﬁental hospital, Patients

with less than two years hospitalization are considered acuté, while those

with more than six years are considered chronic., It has been hypothe-

"sized that the chronic patient becomes less sensitive to his environment

as the years pass (McGhie, 1969). TField séanning}and utilization of
relevant cues are considerably lessened in paranoids and nonparanoids
alike as a result of lengthy (e.g. more than two years) hospitalization

(Silverman, 1964), These perceptual changes appear to axi

chronic patient's gradually acquired reductions in initial high scanning

A

rate, reductions reinforced by lessened anxiety and confusion (Cromwell

& Dokecki, 1968).

The third distinction has hbeen made between good pfemorbid and péor
premorbid schizophrenics. Good premorbids are those who showed adequate
sexual and social adjustment prior to hospitalization, while poor pre-
morbids are those who showed inadequate sexual and social adjustment,
Generally, poor premorbids tend to underscap while good premorbids show
extensive scanning. Several reviewers (Cromwell & Dokecki, 19683 Shakow,
19623 Silvérman, 1964) have indicated that good premorbids are highly
anxious individuals, This anxiety, precipitated by the schizophrenic's
confusion and uncgrtainty at the sudden onset of his symptoms, leads to
hyperscanning the perceptual field. Both premorbid groups show defi-
ciencies in attentional focussing and are thus unable to separate rele-
vant ;rom irrelevant cues (Shakow, 1962). However, the poor premorbid
focusses on too few cues, causing him to perform in a field dependent

manner; while the good premorbid attends to all possiblé cues, without

differentiating relevant field dimensions from irrelevant ones (Silverman,

]
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1964).' It can be seen, at least in attentional processes, that schizo~

phrenics differ greatly from each other, and that different éxtremes

of the same category often differ in opposite directions from normal con~

4rol subjects.

Research in support of the differential characterizations of atten~
tional functioning within the subclasses of schizophrenia has been based

mostly upon subject tasks invoiving fairly complex cognitive processes

feamérvn;‘i§39f'6hapman & Taylor, 1957; Payne & Caird, 1967; Weckowicz,

19605 Weckowicz & Whitney, 1960). ‘As an example, Chapman and Taylor

. X I
(1957) presented subjects with four stimulus cards, each with figures on

the four cornefs, and with a pack of'response cards again with a figure
on each corner., Instructions were to sort the response cards on to the

categories indicated by one corner picture of each stimulus card, Pic-

- tures in the other three corners were irrelevant, Thus, it was neces-

sary to retain the concept of which corner contained the "cue® picture 

as well as_fo be able to visually match one form to another. When con-

fronted with:this task, schizophrenics made significantly more card-

.. sorting errors than normals.

In another study, Weckowicz & Whitney (1960) demonstrated an increase

of the illusory effect in the Muller-Lyer optical illusion using schizo-

phrenics as subjects, Théir'results indicate that schizophrenics evi-
dence a reduction in both size and distance constancy. Weckowicz (1960)
also found that schizophrenics performed poorly on an embedded figures
task, Both the Miller-Lyer illusion and the embedded figures test
require that subjects not only visually perceive objects, but also that

they demonstrate a perceptual sélectivity based on an understanding of
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the concepts underlying the task.' -

Recently the strategy of evaluating attentional processes using

stimnli with lesser cognitive context has appeared. Via this stragegy,

it should be possible to eliminate cognitive factors, such as concept

retention, which could easily contaminafe studiés designed to measure

attentional processes,

As an example of this techhique, Neale, McIntyre, Fox & Cromwell

SRR | R SRR

(1969) found that schizophrenics were clearly unable to pick relevant

visual cues out of a tachistoscopic display as accurately as their matched
. | : . .
normal controls when the cue stimulus ~- one specific letter —— was em-

bedded in a display of letters, However, when only one letter at a time was

flashed on the screen, schizophreniecs were just as capable as coatrols

at deciding whether the letter was or was not the cue stimulus. This
' experiment indicatesvthat schizophrenioc deficit is found not in the
schizophrenic's ability to perceive visual stimuli, but in his ability

to scan the perceptual field rapidly and focus his attention on relevant

cues. These results indicate promise for future research that uses
psychophysical methodology to assess attentional processes and defi-

ciencies,

It has been fairly well established that séhizophrenics evidence‘
attentional deficiencies in visual processes. However sensory input
is prbcessed through other than visual chanhels and it would greatly
strengthen attentional deficit theories of schizophrenia if evidence
for schizophrenic deficit could be supported by reseafch in other per-
ceptual areas, Audition is also important in contributing to one's

impressions of one's surroundings. Thus if an auditory deficit could
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be shown to exist in schizophrenia -analgous to.the visual deficit already

~postulated, the theory that attentional deficit is an explanatory factor

in schizophrenia would be considerably strengthened,

Based on the visual research alluded to above, it is assumed that

the schizophrenic's ability to perceive auditory stimuli is comparable

to that of normals, Thus, it is principally within auditory focussing

and scanning mechanisms that deficits would be expected to exist.
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As in vision, two principal attentional components may be considered

active in audition, scanning and focussingj(or beam width). Several
. i

investigators have hypothesized that subjects, when listening for a cue

tone, are sensitive to only those tones (other than the cue tone) which

fall within a symmetrical band centered about the cue tone (Greenberg &

- Larkin, 1968; Greenwood, 1961; Swets, Shipley; McKey & Green, 1959
" Veniar, 1958a), Beyond this band the probability of tone detection

- drops off sharply. Thus, a critical band could be roughly equated to

auditory attentional beam width. ' Auditory scanning could then involve
sweeping the critical band across ranges of frequencies (Greenberg &
Larkin, 1968; Greenwood, 1961;-Veniar, 1958a)., Veniar (1958a) has indi-
cated that a subject must pass through all intervening frequencies, in
shifting his attention from one tone to another, This shiffing process
requires a measurable amount of time, Thus a£ any one moment, a subject
can only be sensitive to those frequencies within a certain limited
auditory iange.’ This model implies, in essence, that the "ormal® sube
Ject continually sweeps the auditory field for cues with a beam of‘limited
widfh. |
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Using this approach as the mddel, the present study is an attempt

- to examine differences in auditory detection performance between various

subclasses of schizophrenics and normals, Subjects will be asked to

‘detect a tone masked by white noise in a free running trial task (Rappapl

port, Silverman, Hopkins & Hall, 1971). In any one block of trials the
tone to be detected will be one of two possible frequencies. The dis-

tance between these frequencies will'vary from one block to another,

from being close enough to be enclosed within a single nermal critical

Sk AR AL -

band to being widely separated. Differences in detection as a‘function

- of frequency difference will then be expeofed to vary with the category

of subject, Keeping in mind attentional characteristics of the various
schizophrenic subclasses mentioned previously, the following hypotheses

were generated:

_,Hypothesis I: Patients falling into the acute, good premorbid and para-

noid classifications will perform better than normal controls, due to their

vide beam attentional focussing mechanisms and high scanning rate.

Hypothesis II:j The enhanced performance of the acute/good premorbid/

~ paranoid group will be most evident when the two tones in a given en-

semble‘are far apart.

Hypothesis III: DPatients falling into the chronic, poor premorbid and

‘nonparanoid classifications will pexrform at a poorer level than normals

due to their minimal scanning pattern and rarrow beam attentional

focussing mechanisms,

- Hypothesis IV: The decreased performance of the chronic/poor premorbid/

nonparanoid group will be most evident when the two tones in a given

ensemble are far apart.
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Gipson, Hause & Janke (1971)fpursued pilot work on this research
model using good premorbid paranoid and poof premorbid nonparanoid
schizophrenics, and normals as subjects, In that study, the data showed
mean differences in favor of the patients regardless of their classifi-
cation, Aﬁy differences in the_study are tentative as they did not reach
statistical significahce due to'a large error variance, Both the present

design and new equipment will reduce this vafiance considerably. The

FICTRLH 1 o

fact that the patients did perform better in the 1971 study indicates
that a probable difference exists in auwditory attentional mechanisms

between schizophrenics and normals,

HMethod

" Subjects

- §§ were 20 patients diagnosed as schizophrenic from Stockton State

Mental Hospital located in Stockton, California. Ten were good premorbid

"and ten poor premorbid as ascertained from their scores oh Part I,

items A-F of the Phillips!' scale (1953). This prognostic instrument
covérs areas of recent sexual and social maturity, If some items on
the Phillips' scale could not be answered adequately because of a lack

of sufficient case history material, the remaining items were rated and

-an average. was compubted using only the number of items contributing to

' the total score,

Fach of the premorbid groups was selected in such a way that fiQe
were paranoid and five nonparanoid. Paranoid or nonparanoid status was

determined from the latest psychiatric code diagnosis for each patient,
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as well as from descriptive casé history material., This information waé
‘obtained from the hospital's medical records., It waé also nofed whether
each patient fell into the chronic or acute category; chronics being those
with six years or more of continuous hospitalization and acutes being

those with two years or less of continuous hospitalization. There were {en
acutes and ten chronics, The t&pe and quantity of medication being taken by

each patient was also noted,

(TR Y
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In an effort to secure moximum co-operation and performance, patients
received $1 at the conclusion of each hour session, as well as candy,

_ 1 .
soda pop, and cigarettes during each session, Because physical presence at

the mental hospital in many wayé infiuences behavior, 20 hospital tech—

nical staff were used as controls., The staff also received candy, soda pop,

 and cigarettes as incentive motivation during sessions, Staff and patients

“were equated for age and education level. All Ss were male,

Apparatus
The experiment was rﬁn in a small, soundproof, carpeted room, Illumina-

tion was from the ceiling and was muted, giving the room a semi-darkened
appéarance. Each § wore a pair of TDH-39 hea&phones and.wés geated in
a.cémfortable chair with an LVE Human Response Console in front of him,

A red light indicated the start of each trial, a green light was illup
minated while each trial was in progress (e.g. for the duration of the

white noise), and a white light signaled the end of each trial, § also
hadbtwo cumulative counters in his display which told him how many trials

he had completed and how many he had done correctly.

The relay panel which automatically programmed each trial was set

up as indicated in Figure 2. Briefly, the random event generators

|
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were both set st 50%, the first determining if there was to be a tone
and the second determining which tone was to be heard, Thus, on any‘one

trial S had an equal probability of hearing only white noise or white

‘noise and one of two tones, Tones of varying frequencies were equated

- for perceived loudness given a constant background of.white Gauvssian

noise,

i
1

‘Procedure

L
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Price (1968) noted three hecessary factors that must be considered

in work comparing schizoﬁhrenicé with normal Ss to insure that perfor-
{ . :

mance differences are due to differences in the attentional process and

not to extraneous factors, These are: 1) the patient must understand

task instructions, 2) the patient must be able to discriminate the dimen-

- sional properties of the stimuli used, and 3) the patient must be able

" 40 retain information relevant to the stimuli used, It is hoped that in

giving each patient detailed‘instructions and extensive training with
the auditory apparatus, that 1, 2, and 3'were controlled for, Such
pretraining also served fo make the patients more comfortable with both
the apparatus and experimenter, raising their level of self-confidence

and contributingAto their interest in doing well at the task,

In an attempt'to maximize performance, all trials were conducted in

a free~running manner, as opposed to a forced choice procedure (Rappaport

et al, 1971). Each trial consisted of one second of warning light (red),

two seconds of white noise (during which a green light was on) with .2
seconds of tone centered within the white noise interval, and two seconds

of trial end light (white),
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Six ensembles of two tones each served as stimuli. These ensembles

consisted of the following pairs of pure tones:

Ensemble I: 900~950 ecps : Engemble IV: . 1100-1500 cps
Ensemble IT: 900-1000 cps Ensemble Vi . 600-1700 cps
Ensemble III: 1100-1300 cps ' Ensemble VI: 500-~1900 ¢ps

As can be seen, the range between tones varied from 50 to 1400 cycles

per second.
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sound pressure level of the high and low
fones and white noise, gll attenuafors were set to O db., and tﬁe A scale
of}a General Radio sound pressure level méter was used to adjust the tone
and white noise genefators until é level of 72 db. was achieved for both

the tones and the white noise,

To equalize perceived loudness of the different tones, the white

noise attenvator was set at 3 db, dovn from 72 db. and the low tone

- attemuator was set at 15 db, down from 72 db., as it had been determined

dgring pretraining sessions with the Ss that this sound tq hoise ratio
yielded tone detections at a rate greater than 60%, but less than 75%.
Another person listened through the earphones while'g adjusted the‘high
tone attenuator so that the two tones in each ensemble sounded equallj
loud, Settings for the high tone attenuator obtained by this procedure
were 17 db, down from 72 db, for Ensembles I~III,18 db, down from 72 db,

for Ensembles IV and V, and 19 db. down from 72 db; for Ensemble VI,

Initially each patient was read the following material:

"Good morning/afternoon (£i11 in patient's name), How are

you today? My name is Ann and I'd like it very much if you could help

me with a project I'm working on, Dr, Gipson who is a doctor here
" at the hospital is helping me, and we are trying to find out more
about basic causes of the problems most paitents have,




;,:-”Thecreason we are working on this project is to try to support

the idea that one of the causes of patients'! problems is the way
in which they hear things., Now, I don't think your hearing is any
better or any worse than mine, only that the way in which you hear
a radio or a television or a person falking may be somewhat dif-
ferent from the way I hear that same radio or television or person,
If this idea works out, we will know a little more.about patlents'
problems and how to treat them,

[N}
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"You are one of a small group of people we would like to have help

us with this project. We'll pay you $1 for each time you come here.
You're very important because if a new and better treatment pro-
gram is started on account of this prbject and others like it, you
will have heiped to make that new and better program happens I
really hope you'll be able to help us make this project a success,

. Moday your hearing will be tested to be sure you are able to.do

your best for us, and you will have your first practice session,
Within the next week, you will have two more practice sessions with

the equipment so that you will be familiar with it, Over the next

" month you will have five more sessions that last about an hour

apiece, All you will have to do fgr both the practice and the
regular sessions is to listen through these earphones (indicate)

for a tone like this one (present a tone for S to listen £0)%.

You will also hear static through the earphones just like the static
on a radio, and your Job will be to let me know whenever you hear
both the tone and the static. I'm sure you'll be able to do very
well at this task. |




"Now I'm going to test your'héaring. It11l oﬁiy take a couple of
minutes. Do you have any questions about vhat we are doing be=-
fore your hearing test?"

Initially all control Ss were individually briefed on the project.
Just prior to their first pretraining se531on, all control Ss were read»
the following material:

Mour co-operation in participating in’this experiment is greatly
appreciated., I am attempting to support the theory that schizo-

phrenics eviderice concentration problems in their use of hearing,
I realize you have had to take time off your ward to help me, and

L I |
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1 thank you very much for doing this, Today your hearing will be
tested, and you will have your first pre-training session with the
apparatus."

\

-

Each Ss hearing was tested with an audiometer to insure that he was
capable of perceiving all stimuli used, More than a 20 db, deficit at
500, 1000, or 2000 hz was taken as evidence that the S's hearing was not

adequate for the purposes of this experiment,

‘Then all Ss were exposed to three hour~long pretraining se831ons, ‘
the first one occurlng on the same day as the hearing test. Two of
the six stimulus combinations were used for the first pretraining session, -
thrée stimulus combinations for the second, and four stimulus combinations
fo: the third. 3By the end of the third session, each S had been exposed
to ail six stimulus combinations once, and to three of the stimulus
combinations twice., The order of presentation of the initial six sti-
mulus combinations was randomized separately for each S, It was then
randomly determined for each § which three of the six ensembles he
would be exposed to twice, Prior tb fhe first pretraining session each
patient was instructed:.

"This will be your first training session with this equipment, Now

I want you to listen very carefully to what I tell you and be sure
to ask me questions if there's something you don't understand,




"See this button here on your right (point to it)., Touch that
button for me, OK. Now, at the beginning of each trial, that
button (point to it again) will turn red, That's the signal for
you to get ready. When that same button turns green, you will
hear static through the headphones (point to them) for about two
seconds, Now put on the headphones and listen so you'll know what
the static sounds like (sound static for S). OK, take off the
earphones, Did you hear it? Good. Now, sometimes when you hear
the static you will also hear a tone like this one (have S put on

- earphones again, sound tone) played at the same time as the static,
Not every trial will have a tone., When you hear a tone like that
your job is to press the button you touched a few minutes ago. Do
you remember which button it 1s? Touch it for me again. Good.
You must remember to only press the button once, After two seconds,

e Vase

light. This will mean that the trial is over. You can press the
button when either the green light or the white light is on,

the static will go away and the green lightwill turn—intoa white

"Bach trial will last about five seconds. That might not seem like
very long, but don't worry, you'll have plenty of time, You will
get to rest after 50 trials., These two counters (indicate) are to
help you keep count of the trials so you can see where you are, The
upper one (point) tells you how many trials you've completed and
the lower one (point) tells you how many trials you've completed
correctly. Now which counter tells you how many trials you've done?
Good, And which one tells you how many you have right? Good,

"See the button on your left (point to it)? That butiton is not to
touch, But whenever you make a correct cholce that button will
flash green, That way you won't have to watch the counters all the
time, Hemember, since there isn't a tone for every trial there are
two ways you can make a correct choice, by pressing the button on
a trial that has a tone with the static, and by not pressing the

" button on a trial that has Jjust static. When 50 trials are over that
button on your left (point to it again) will turn white, and that
means you get a three minute rest.. Before each set of 50 trials
starts, the tones you are to listen for will be played for you.

"T think we're ready for a trial run. Are you ready? Do you have
any questions? OK, put on the headphones and begin. (Go through
ten trials, tell S when he makes a correct choice.) Well now,
that was really good for the first time, We'll run through the
procedure one more time and then you can start on your practice
session. Now, point to the button that you press. Good. When
do you press that button? Very good. Remember to only press it
once when either the green or the white light is on. And how can
you keep track of your trials? Good, I think you'll do really well
at this., Now we'll start for real., Remember not to talk except
during rest periods and try as hard as you can to hear the tone,
We'll rest after you've done 50. OK, put on the headphones (hand
them to him if he doesn't reach for them) and then we'll begin,

5
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"ou did very well. Here's that dollar I.promised you, Would you - , i
like candy or a cigarette and a coke while we're on our way back to z
your cottage?" :

Prior to the first pretraining session, all staff were instructed:

. "You 4id very well on the hearing test., Trials for your first
pretraining session will begin when you are ready. When the button
on your right (point) lights uwp red, it will signal the start of
each trial, When it lights up green, you will hear static from the
headphones, Sometimes you will also hear a tone, but not every trial :
will have a tone., When you hear a tone, press the button (point to it —
again). Be sure to only press the button once. The button may be : T

- pressed during either the green or the white light., The trial is over g
wirernr this same button (point again) turns white, The other button,
the one on your left (point) will flash green whenever you have made S
a correct choice, Trials will continue automatically at the rate of CO
one every five seconds whether or not you press the button. Remember,
there are two ways you can be right, by pressing the button on trials
with a tone and by not pressing the button on trials that have only
static, After every 50 trials, the left hand button will turn
white and you will have three minutes to rest, These numbers (indi-
cate) will tell you how many trials you have completed and how many
were correct. Before you start each set of trials, the tones you
are to listen for will be sounded for you. Do you have any ques-
tions?"

Each § was then given five test sessions, Each.session consisted
of six blocks containing 50 trials each, with a three minute rest between

blocks, Each block utilized a different stimulus ensemble, and every

- block began with its component tones sounded for § with a reduced noise

e

background, Thus, in'the context of»the five test sessions, each § was

|

o
|

-exposed to all six ensembles five times, The order of the ensembles was

T

|

randomized independently for each S.

[ERE SRS

Prior to the second and third pretraining sessions and all test

gessions, patients were instructed:

“Hello, I'm glad to see you again (patient's name). You did
80 well last time, I hope you do just as well today., Now remember
what we do? Which button do you press? Good., When do you press
the button? How many times per trial? Good., What is this button
on the left for? Very good, you have a really good memory., And
what do these counters tell you? Very good. I guess we're ready



to start., Are you sure you don't have any questions? OK, we can
begin, Remember not to talk to me except during rest periods., You
can rest after 50, 0K? (If S cannot answer any of the above questions,
he will be reminded of the functioning of the various parts of the -
apparatus,)

"You did very well, would you like a cigarette and a coke? Here's your’
dollar for helping me. Let's go back to your cottage now."

‘For the second and third pretraining sessions and all test sessions,

staff were reread their initial instructions as to when the lights come

on and which button to press..

For all pretraining and test sessions a preliminary block:of trials
wéé run using either Eﬁsemble I or Ensemble II., After the initial tomes
were sounded with réduced noise background, the blocklbégan with a tone
sounded every.trial. This continued until S got eight'in a row correct.
Then the apparatué was switched to 50% probability. This initial procedure
insured that § was attending and reSPOnding as desired (Rappapoxrt et ak, \
_ 1971). This first block of trials was not inciuded in the anal&sis, as

it deviated from the standardized form of the other blocks,

- Stress was placed on personalizing all verbal instructions to all Ss
- by speaking directly to them rather than reading from a printed sheet,
It is hoped that the ﬁore personal\approach added incentive to the Ss!

desire to perform well,

Sessions lasted for an hour, At the completion of each session,
each S was assured he was performing well and thanked for his co-~operation.,

In the case of patients, E walked (or drove) them back to their cottage.

L
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> Results

The principal dependent measure used in the analyses of variance was

_d', D' is a measure which is used to indicate gignal detection efficiency.

Via d', it is possible to "make inferences regarding the sensitivity of
peripheral and central sensory mechanisms for detecting and responding
to stimuli, independ ntly of such factors as the set, motivation and

attitude of S" (Rappaport et al., 1971).

[Ny IMHIH [T R B I

DY values for.all five trials over each ensemble were obfained from
published tables by using'béth the conditional probability of responding
vhen signal and noise were preseﬁt (number of hits/total number of trials
Vith tones), and the conditional probability of responding when noise alone

vas presenf (number of false positive responses/total number of trials

‘without tones). Other dependent measures were hits (correct detections

of a-tone), false negatives (indicating that thers was no tone when,
in fact, there was one), correct negatives (correct detection of noise
alone), and false positives.(indicatingvthat there was a tone when,

in fact, there was none). ,

Analyses of Variance With One Between-Subject Variable

The original set of 15 split plot analyses of variance were arranged
in such a way that there were two within~subject variables, ensembles
and the five test sessions nested within each ensemble; and one between-

subject variable, subject psychiatric categorization,

With d' as the dependent measure, the subject variable of psychiatric

categorization was significant only for the paranoid/nonparanoid/normal group

comparison (F(2, 37)=3.55, p<.05). Multiple comparisons via Tukey's HSD

test (Kirk, 1968, pp. 88-90, 306), corrected for unequal-n, indicated
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that paranoids differed from both ‘nonparanoids (p< .01) and normals {p< .05),
but that there were no significant differences between nonparancid performance

and normal performance,

The ensemble variable was significant at the .0l level for all three
subject dimensions (F(5, 185)=20.41 for the paranoid/nonparanoid/normal
group comparison, 20.98 for the good premorbid/poor premorbid/normal

group comparison, and 20,14 for the chronic/acute/normal group comparison).

N\
*

ee Figure 3.) Tukey's HSD test over each subject dimension indicated
that significant pairwise-differences existed between all six ensem-

bles at the .05 level of signifiéance, with the exception that no diffe-

‘rences were found between Ensemble V and Ensemble VI over the good

premorbid/poor premorbid/normal subject dimension.

- The test session variable was also found to be significant atifhe .Oi
level across all.three'subjecf dimensions (F(4, 148)=4,98 for the paranoid/
nonpéranoid/normal groupAoompariéon, SfOi for the good premorbid/poo:
premorbid/normalvgroup comparison, and 5.05 for the chronic/acute/normal
gioﬁp comparison). (See Figure 4.) Tukey's HSD test indicated dif-
ferences existed at fhe .05 level between test sessions 1 and 2, 2 and 3,

2 aﬁd 4, 3 and 4, and 4 and 5 for the paranoid/nonparanoid/normal groﬁp
comparison and for the good premorbid/poor premorbid/normal group com;
parison.. These two subject dimensions alsoc yielded diffefences at the 01

level between test sessions 1 and 4, 1 and 5,v2 and 5, and 3 and 5., The

chronic/acute/normal group comparison differed only slightly, showing

no significant difference between test sessions 2 and 3, and a difference
at the ,05 level betweeﬁ test sessions 3 and 5, Otherwise results from

Tukey's test were identical to the results obtained for the other two
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subject dimensions,

The only significant interaction with d' as the dependent measure
was the Ensemble X Test Session interaction (F(20, 740)=1.93, p { .0l for
fhe paranoid/nonparanoid/normal group comparison; F=1,90, p<.05 for
both the good premorbid/poor premorbid/normal group comparison and the
chronic/acute/mnormal group comparison), The error rate was determined per

hypothesis. (See Figure 5. The graph is identical for all three subject

i || rh\lum. [T ]

A

dimension comparisons.) Simple main effects tests for the paranoid/nonpara—
noid/normal group comparison indicated that the test session variable was
significant at the .05 level for Ensemble I (¥(4, 888)=2.49), Ensemble

II (F=2.68), Ensemble ITI (F=3.,28), Ensemble IV (F=2.72), and Ensemble

_V (F=3.33), The ensemble variable was significant for test session 3
- (®(5, 925)=2.98, p <.05), test session 4 (¥=3.36, p {.01), and test

- gession 5 (F=2.77, p <.05). For the good premorbid/poor premorbid/

normal group comparison, the test session variable was significant

at the .05 level for Ensemble I (F(4, 888)=2,37), Ensemble II (F=2.89),

Ensemble III (F=2.69), and Ensemble IV (F=2.71); while the ensemble variable

was significant at the ,05 level for test session 2 (F(5, 925)=2.54),
test session 3 (F=2.44), and test session 4 (F=2.26). Significance was
bbtained at the ,01 level'for.fest session 5 (F=3.41), For the chronic/
acute/normal‘group compariéon, thé test session variable was significant
at the .05 level for Ensemble I (F(4, 888)=2.39), Ensemble II (F=2,66),
Ensemble IIT (F=2.47), and Ensemble V (¥=2,70); while the ensemble
variable was significant at the .05 lévelifor test session 3 (F(5, 925)=
2,98), and test session 4 (F=2.63), and at the .01 level for test session

5 (F=3.04).
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With hits as the dependent measure, the subject variable was sige
nificant only for the paranoid/nonparanoid/normal group comparison (F(2, 37)=

3.734 P (.05). Multiple comparisons via Tukey!s HSD test corrected for

‘unequal n indicated that differences existed between paranoids and both

nonparanoids and normals at the .05 level of significance, No other‘sig-
nificant differences were obtained. The ensemble variable was signifi-

cant at the .0l level over all three subject dimensions (¥(5, 185)=65,60

[T} HI! 1 O O

for the paranoid/nonparancid/normal group comparison, 65783‘for the good
premorbid/poor premorbid/normal group comparison, and 60,89 for the
chronic/acute/normal group comparison), (See Figure 6.) Tukey's HSD
test indicated that significant differences existed at the .05 level bé-
tween all ensemble pairs over all three subject dimensions with the éx;
ception of no significant differences between Ensemble I and Ensemble II
foxr the,chronic/acute/normal group comparison,Aand between Ensemble V and

Engemble VI for both the-chronic/acute/normal group comparison and the good

premorbid/pobr premorbid/normal group comparison, The test session variable

vas significant only for the paranoid/nonparanoid/normal group‘comparif
son (P(4, 148)=2.57, p< .05), and for the good premorbid/poor premorbid/
normal group éomparison.(F=2.53, p< .05). (See Figure 7.) For the

former group, Tukey's HSD test indicated (at the ,05 level of signifi— ,‘
cance) that differences existed between test sessions 1 and 2, 1 and 5;v

3 and 5, and‘4 and 5 only. Yor the latter group, differences at the ,05
level wéfe found between test sessidﬂél and 2, 1 and 5, 2 and 4, 3 aﬁd 4,
and 4 and 5. | |

The Subject X Test Session interaction (See Figure 7) was significant

‘for the paranoid/nonparanoid/normal subject dimension (F(8, 148)=2.06,
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p ¢.05) and for the good premorbid/poor premorbid/normal subject dimen—

gion (F;2.28, P ¢€.05). Simple main effects tests for the former group indi-

" cated that the paranoid dimehsion was significant at the .05 level for

test session 2 (P(1, 185)=3.98), test session 4 (F=4.61), and test session 5
(F=4,01); the nonparanoid dimension was significant at the .05 level
for test session 1 (F=3.72), and test session 2 (F=4.77). The normal

dimension was not significant for any test session, The test session variable

bl

e

was significant at the ,05 level for the paranoid group (F(4, 148)=3,33)
and the nonparanoid group (F=2.48). Simple main effects tests for the -
good premorbid/poor premorbid /normal group coﬁparison indicated that the »
good premorbid dimensioﬁ was significant at the .05 level for test session

2 (F(1, 185)=4.01), test session 3 (F=4.21), test session 4 (F=4.50),

" and test session 5 (F=4.37); the poor premorbid dimension was significant

at the ,05 level for test session 4 (F(1, 185)=3.92), and test session 5
7(?;5,96).. The normal dimension was not significanf.for any test session.
The test session variable was‘significant at the .0l levei for the good
premorbid group (F(4, 148)=3.51),'and at the .05 ievel for the'poorv

premorbid group (F=3.41).

The Ensemble X Test Session interaction was significant over all’
tbreé subject dimensions (F(20, 740):2.12, p <.01 for the good premorbid/
poor premorbid/normal group comparison; F=l.9b, p< .05 for the chronic/ |
acute/normai groﬁp comparisdn, and F=2,10 p < .01 for the paranoid/non—

paranoid/normal group comparison). (See Figure 8. The graph is iden-

tical for all three subject dimenSidn comparisons.) For the paranoid/

nonparanoid/normal group comparison, simple main effects tests indicated

~ that ensembles were significant at the .05 level for test session 2

\\.

1 ny

!
I

AR R

n

iy



-33m i
& ‘ %
B
20 s
é,r,___——o' i
? -<. -— S T -—;/-:-—a ) %f
15 —4 ? ~F— e — - —o . 8
S hm o mm—— ﬂ.__“~ L, 5 s
Hits : gi. -~ g---—---8 :
. ; .
) A— B ! | K . o /.‘é p
—— AT _:3‘_—‘_ damnild —A/ . g
Ensemble I P9 o S
o Ensemble IT (@~——— -0 : .
10 i Ensenmble TII o e 8 e i
* Ensemble IV (@-------u
E Ensemble V e e A
Ensemble VI By = —mm =A
Test Sessions’ . .

Fig., 8t Mean number of coi'rect tone detections for each ensemble across

test sessions,




-3l

(F(5, 925)=2.96), test session 3 (F=2.43), test session 4 (F=2.73), and
test session 5 (F=2,60); while test sessions were significant for Ensemble
I (P(4, 888)=2.41, p <.05), Ensemble IT (F=3.34, p <.0l), Ensemble IV
(F=3.14, p €.05), and Ensemble V (F=3.03, p <,05); For the good premorbid/

poor premorbid/normal group comparison, simple main effects tests indicated

" that ensembles were significant at the ,05 level for test session 3 |

(P(5, 925)=3.01), test session 4 (F=2.83), and tést session 5 (F=2,68); while

TSN TOWLA 1| T

'V (F=2.81, p <.05). For the chrnoic/acute/normal group comparison,

gimple main effects tests indicated that ensembles were significant at
the .05 level for test session 3 (F(5, 925)=2.29), test session 4 (F=2,52),
and test session 5 (F=2.31); while test sessions were significant at the

J05 level for Ensemble I (F(4, 888)=2,50), Ensemble II (F=2,39), and

‘Ensemble IV (¥=2.60). ,_."”

With false negatives as the dependent meaéure, thé subject variable

was not significant. The ensemble variable was significant at the .01

‘level over all three subject dimensions (®(5, 185)=33.54 for the paranoid/

nonparanoid/normal grbup.compérison, 26,40 for the good premorbid/pqqr
premorbid/normal group comparison, and 34,91 for the chronic/acute/normal
group comparison). (See Figure 9.) Tukey's HSD test indicated that
pairwise differences existed at the .05 level between allvensembles eX=
cept Ensemble I and Ensemble II, Ensemble IV and Ensemble V, and Ensemble
V and Ensemble VI for the chronic/acute/normal group comparison. The

test session variable was significant only for the paranoid/nonparanoid/

~ normal group comparison (F(4, 148)=2.43, p <.05). (See Figure 10.)

N
\.
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Fig. 9: Mean number of false negative responses across ensembles for

each subject categdrization.z o
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Tukey's HSD test indicated that differences existed 2t the ,05 level

between test sessions 1 and 5, and 3 and 5.

The Subject X Test Session interaction was significant for the paranoid/
nonparanoid/normal group comparison (F(8, 148)=2.18, p £.05), and for
the good premorbid/poor premorbid/ndrmallgroup comparison (F=2,29, p{ ,05).
(See Figure 10,) For the former group, simple main effects tests iﬁdi—

cated that the subject dimension was significant'at the ,05 level for

il

test session 3 (F(2, 185):4.11§, test session 4 (F=4.63), and test session
5 (F=4.67). The test session variable was significant at the .05 level
for the paranoid groupi(F(4, 148)=3.39) and the nonparanoid group (F=2.94).
Results for the simple main effects tests over the good premorbid/poor,
premorbid/normal group comparison yielded a subject dimension signifiéant
at the .05 level for test session' 1 (P(2, 185)=4,03), test session 2
(F=4.31), and test session 3 (F=3.98), The test session variable was
significant at the .05 level for the good premorbid group (F(4, 148)z

>

2,14) and the poor premorbid group (F=2.56).

The Ensemble X Test Session inte?actibn was significant for the péranoid/
ndnpara.noid/nom_é,l group odmpa_rison (»(20, 740):2.12, p < .0l), for the
good premorbld/noor premorbld/normal group comparison (F—2 02, p <.O5),
and for the chronlc/acute/normal group comparison (F=2, 03, p <.05).
(See Figure 11, The graph is identical for all three subject dimension
comparisons,) Simple main effects for the paranoid/nonparancid/normal
group comparison yielded test sessions significant for Ensemble I (»(4, 888)—

2.96, P <.05), Ensemble II (F—B 48, p <.01), Ensemble III (F=2.70, p< .05),
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and Ensemble V (F=2.41, p¢ .05). Ensembles were found to be significant
at the .05 level for test session 3 (F(5, 925)=2.98), test session 4 (F=
2.64), and test session 5 (F=2,96)., Simple main effects tests for the

good premorbid/poor'premorbid/normal group comparison yielded test sessions

significant at the .01 level for Ensemble I (F(4, 888)=3.51) and Ensemble

II (P=3.77), and at the .05 level for Ensemble III (F=2.62) and Ensemble : ii

V (F=2.43). EnsemblesguereffonndgtggheAaigniiicanifat*th 05 lavel

for test session 3 (F(5, 925)=2.30), test session 4 (F=2,71), and test o
session 5 (F=2.85). Simple main effects tests for the chronlc/acute/normal

group comparlson yielded 51m11ar results with test sessions 31gn1flcant at the
.05 level for Ensemble I (F(4, 888) 3. 30) and Ensemble II (F=3,16). -~

Ensembles were found fo be significant ‘at the .05 level for test session

4:(P(5, 925)=2,97) and test session 5 (F=2.81).

Neither correct negatives nor false positives yielded any significant o o

differences for main effects or interactions, o , - Sl

In an effort to explore further possibilities, the 15 analyses were ‘ .
reanalyred reducing the subject variable to two levels -~ pathology
and non-pathology. No new main effects or interactions of any interest

eventuated from these analyses,

Analyses of Variance With Two Between-Subject Variables . o ) —

An optimal arrangement to utilize for data analysis in this ei—
" periment would have been tripartite, with three between-subject variabless
paranoia, premorbidity, and acuteness, However, due to a small patient

| population at Stockton State Hospital, evén a bipartite arrangement, with
g . ‘ AY
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Fig, 11: Mean number of false negative responses for each ensemble
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subjects categorized over two dimensions, was difficult to obtain, ne-

‘cegsitating a loss of some subjects,

A bipartite analysis was achieved in the following way: Premorbi-
dity was divided into paranoid and-nonparanoidAlevels, paranoia was divie
ded into acute and chronic levels, and premorbidity was also divided into
acute and ch:onic levels, These three new groupings were examined over

the ensemble variable only. Unfortunately, the test session variable had

[ENE N ‘“‘"‘H.Ill“' ||

to be ccllapsed within the ensemble variable for lack of an appropriate-

'computer program, All S8 were retained in the premorbidity/paranoia anélyses.

Howéver,'due to ncn—proportionai, unequal n's for the paranoia/acuteness

.and for the premorbidity/acuteﬁess analyses, four subjects were randomly

dropped from each to achieve a situation where all levels of n were equal _'

to four, Two significant Subject X Ensemble interactions (one for a

and one for false negative responses) were found via this procedure,

The significant Subject X Eﬁéemble interaction for d' was founa _
within the context of a premorbidity/acuteness analysis (F(5, 60)=2.60,
p<.05). (See Figure 12,) Simple main effects tests indicated that the
good premorbid dimension was significant a% the .05 level for En-
semble III (F(1, 96)=4.01), Ensemble IV (F=4.33),fEnsemb1e V (F=3.97),
and Ensemble VI (F=4.52); and that the poor premorbid dimension was sig-
nificant at the .05 level for Ensemble I (F=6.11), Ensemble IT (F=4.19),
Ensemble III (F=4,06), and Ensemble VI (F=5,39). ‘Ensembles were signi-

ficant at the .05 level for the good premorbid group (F(5, 80)=3.01), and

. at the .01 level for the poor premorbid group (F=4.86).

The significant Subject X Ensemble interaction for false negativés

wags found within the context of a premorbidity/paranoia analysis (F(5, 80)=

B



Fig.‘ 12: Mean signal detection efficiency scores across ensembles for
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2448, P J05). (See Figure 13.) Simple main effects tests indicated

that the good pfemorbid dimension was significant at the .05 level for

 Ensemble II (F(1, 96)=4.04) and Ensemble ITI (F=4,17); and that the poor

premorbid dimension was significant at the .05 level for Ensemble II
(F=5.14), Ensemble III (F=6,11), and Ensemble V (F=5.30), and Ensemble VI
(F=4.41)., Ensembles were significant at the .05 level for the good premorbid

group (F(5, 80)=3.81) and at the ,01 level for the poor premorbid group

IR || e

(F=2,46).,

Multiple Regression Analyses

For the last set of analyses performed on the data, 4' values for

each subject were used in the following way: As the Subject X Ensemble

‘interaction was of principal theoretical interest, a ‘slope value indi--
cating the relaetive change in d' from Ensemble I to Ensemble VI was cal~

culated for each subject. This slope value was then the dependent mea- T

gure used in a muliiple regression analysis which was run on the data,

A multiple regression analysis'was chosen in order to ascertain the
magnitude of a possible relationship of the derivéd slope values with
the independent variables used in this exp;riment. In addition to pre-
morbidity, paranoia, and acuteness;_age, educatioﬁ level, and most par-'
ticularaly, amount of phenothiazines, stimuiants; and depressahts served

as the independent variables for this analysis (Rappaport et al,, 1971),

These independent variables were coded in the following way for the

| analysiss Premorbidity was measured via the Phillips' scale with scores

“from 0 - B'indicating good premorbid adjustment and scores from 4 - 6

indicating poor premorbid adjustment. The paranoid dimension received -

H.IH‘
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a numerical value of 2, while the nonparanoid dimensibn received a value

- of 1, Acuteness was measured in terms of months spent in the hospital,

Patients with scores from O - 24 (months) were considered acute, while
those with scores from 25 on up were considered chronic. The age variable

simply represented each subject's age in years, just as the education

level represented the number of years of school completed, The three

médication variables represented the amount of that particular type of

Lo e

medication, measured in mg, taken by each subject each day of the experiment. -

This analysis was performed using the Burroughs Assist computer pfbgrmn

package, In_addition to a product moment multiple correlationv(multiple

E) of d' with thé‘independent variables, the program also yielded a ;

© ngorrected® R based on expected shrinkage in R should the analysis be

run again with the same sample size, an F test for significance of re-

gression, a partial corfelation between the dependent variable and each

- of the independent variables, and a breakdown of explained Versus un=

-explained variance within the dependent variable,

The Assist analysis was run twice, once using all 40 subjects and once

using patients only., T \

Where data from all 40 subjects was utilized, the multiple R was
+52, with the corrected R equal to .23, The ¥ test for significénce

of regression failed to reach the p< .05 level (¥(8, 31)=1.41, p¢ .25).'

Out of a total variance of 41,31 in the dependent variable, 11.04 repre-

sénts expiained variation. Thus roughly 1/4 of the variance in the de~
pendent variable was accounted for by the various independent measures

used in this analysis, .




The partial correlations between slope and the independent variables
were strongest for premorbid adjustment (-.3319), acuteness (.2915),
amount of phenothiazine medication (.3433), and amount of depressant

nedication (-.2183),

As the majority of slope scores in this experiment were negative,
this instance shall be considered first. The closer to zero a slope

value is, the less tilt there is to the line, Hence, a low slope value

Ll

y gl
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indicates fairly even performance'across ensembles with little deteriora~
tion as the tones in the ensembles draw f;rther apart. Thﬁs, a higher -
slope value in a négative direction is indicative of performance that
drops off_more rapidly as the tones in the ensembles draw farther apart,
A positive correlation between negative slope vélues and any one of the.
independent_variables would indicate that the higher the score for the
independent measﬁre, the higher the slope value and the more deterioration
is evidenced in performance across ensembles, A negative cor:elatioﬁ
between negative slope scoreé and any one of the independent variables
ﬁould ihdiéate that the higher the score for the indepehdent meésﬁie;lle
the lower the slope value and fhe more evenlthe performance across

ensembles,

"All but seven subjects (five patients and two staff) evidenced
negative slope values ranging from -,06 to ~3,38, with 60% of these

values greater than -l,5. For the patiénts with positive slope valunes,

. the range was from ,03 to .32. This latter group arranged itself in such-

a way that three were good premorbid, two were poor premorbid, two were
paranoid, three were nonparanoid, two were acute, and three were chronic,

The values for the two staff members with positive slope scores were

\-
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.18 and 0350

For the seven-subjects whose slope values were positive: The higher
the slope value, the greater the increase in performance over ensembles,
As can be seen, none of the positive slope scores approach the magni-
tude of the negative slope scores., A positive correlation between posi-
tive slope va1ues and any one of the independent variables would indicate

that the higher the score for the independent measure, the higher the

oy ol

~ slope value and the more increase evidenced in performance across ensembles,

A negative correlation between positive slope values and any one of the
independent variables would indicate that the higher the score for the
independent measure, the lower the slope value and the more even the

performance across ensembles.,

The Assist program retained information regarding the sign of the

-glope value for each subject. Hence, the partial correlations are overw—

‘all, taking into consideration the relationéhip between each independent

variable and the positive or negative slope value paired with it.

The negative partial correlation between slope and premorbid adjustment
indicates that the higher the score for premorbid adjustment, the higher
the slope value was in a negative direction (and the poorer the perfor- .

mance across ensembles). As premorbid adjustment was derived from the

»Phillips‘ scale (previously mentioned), it appears that decreasing per-

formance acrogs ensembles is correlated with a poor premorbid history.

Likewise, the negative partial correlation between amount of depressant

- medication and slope indicates that the higher the amount of depressant

medication takén, the more a subject's performance deteriorated across

ensembles,
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The,positivé correlation between acuteness and slope indicates that
as time spent in the hospital increaseé, the subject's slope value also
increases in a positive directioh,vindicating more even performénce
across ensembles with increasing chronicity. The positive corielation '
between amount of phenothiazines énd slope indicates that as phenothia-
zine ddsage increases, slope also increases in a positive direction, indi-

cating more even task performance across ensembles with increased pheno-

thiazine dosage.

For the Assist analysis using only the data for the patieﬁts, the -
multiple R value was .71, with the correcﬁed.ﬁ equal to .37, Although
. these correlafion‘ coefficients were considerably_higher than when all
§s'wére~inoluded in the analysis,. the §:tést for significance of regres-
sion still failed (F(8, 11)=1,37, p ».25) to reach signifiéance at the
05 level of probébility. Cut of a total variance of 25,95 in the de-
pendent variable, 12,93 or roﬁghly %+ was explained, or acgounted for,
by the various independent measures used in the analysis, This is roughly

25% more variance than was accounted for in the first Assist. analysis,

Thé.partial correlations were highest'again for premorbidify'(-;4684),
~acuteness (.3051), amount of phehothiazines (.2517), .and amount of
depressants other than phenothiazines (~+2359),  As can be seen, these
partial coifelations aré all somewhat stronger than those found when all
subjects were‘included in the analysis. Once again negative correlations
were found between slbpe and premorbidity aﬁd between slope and amount
of depressants; - Positive correlations were also found again between

slope and acuteness, and between slope and amount of phenothiazines, Thus

the interpretétions of these correlations previously mentioned rémained

. \..
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atable for both sets of analyses,

Discussion

Alithough the four hypotheses forwarded in the introduction were not

totally substantiated by fhe.data, reasong for their failure appear to

lie more with procedural and design difficulties than with deficiencies .

(T I 1/ 12§ T S

. formance of the nonparanoid, poor premorbld and chronic patients would

in the attentional theories underlying the study., Hypothesis I (i.e. that = .

paranoid, good premorbid, and acute patients should perform better than.

their normal controls due to wide beam attentional focussihg mechanisms -
and a high scanning rate) and Hypothesis III (i.e.'that nonparanoid, poor
premorbid, and chronic patients.should perform at-a poorer level than “
their normél controls due to a minimal scanning pattern and a narrow.beam

attentional focussing mechanism) receive some support, as can be seen from =

the text and references to graphs which follow; however, Hypothesis II
(i.e. that the enhanced performance of the parancid, good premorbid,
and acute patiénts would be most evident when the tones in an auditory

ensemble were far apart) and Hypothegls IV (i.e. that the decreased per—

be most evident when the tones in an auditory ensemble were far apart)

o

remain unsupported with the analytic techniques employed. | :

rom
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Analyses of Variance With One Between~Subject Variable

1
|

For the original set of 15 analyses, when the subject variable was

significant, the dimension involved was the paranoid/nonparancid/normal
subject comparison, This indicates that classification along the paranoid/

nonparanocid dimension differentiated patients from one another and k
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from normals more effectively than classification along either of the
other two subject dimensions used in this study. The fact that this
paranoid/nonparanocid/normal split was significant when d' was the de-
pendent variable is especially important, as d!' is a function 6f all

four other dependent variables (i.e, hits, false negatives, correct
negatives,'and_false positives), and has important psychological signifi-

cance,

ATRTIEL )

The multiple comparison tests indicated that the significance in

the subject variable was due principally to differences between para-

noids and the other two subject groups, indicating that the paranoid
group consistently maintained a higher proportion of corréct to incorw

rect responses than either the nonparanoid or the normal group., As can

 be seen from Figures 3 and 6, nonparanoid and normal performance re=

main quite close together across ensembles. This finding would appear
to support the hypothesis of a diffefential mode of attentional func-

tioning for paranoids as opposed to nonparanoids and normals, Paranoids

-appear to scan the perceptual field moie rapidly and/or with a wider

attentional beam width than either honparanoids or normals, resulting

in consistently better performance without regard to the ensemble variable.

The other two subject dimension comparisons (e.g. the chronic/acute/
normal and the good,premorbid/poor premorbid/normal) failed to reach

significance regardless of the dependent measure or analytic proce-

- dure used., As there:could be no question of accuracy of categorization

in the acute/chronic/normal group comparison =~ patients hospitalized

less than two years continuously were acute, while those hospitalized

more than six'years continuously were chronic —=- the apparent conclusion

“\‘
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is that splitting patients along this subject dimension does not yield

differences in either. attentional beam width or scanning rate,

Categorization for the good premorbid/poor premorbid/normal split
is not so clear~cut., As data for premorbid adjustment classification
was taken from hospital charts which offered sketchy information at

best, it is conceivable that patients were incorrectly classified as to

e

author's disposal, Assuming, however, fhat theApatients were classified

11 T .

premorbidity. " The Phillips' scale, used to ascertain premorbid adjust- R
ment (See Appendix A), required fairly detailed information regarding
friends, associates and sexual patterns prior to hospitalization, and

often the necessary information was unavailable from sources at the

correctly as to bremorbid adjustment, the data indicates no existing
differences in scanning rate or attentional beam width between good

premorbids, poor premorbids and normals.,

The ensemble variablé was.oonsistently significant at the .01 1e;e1
over all three subject>dimensions; As was predicted, there is a general
decline in performance across ensembles whén dat and<hits are dependent
measures (Figures 3 and 6), As can be seen from Figure 9, there is also
a rise in the number of false ﬁegative responseé (or errors) as detec~

tion difficulty increased across ensembles, This was also predicted.

The multiple comparison tests indicated significant differences

between all ensemble pairs on all dependent measures, except between
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_Fnsemble I and Ensemble II for the chronic/acute/normal group comparison

with hits and false negatives as dependent measures; and between Ensemble
V and Ensemble VI for the good premorbid/poor premorbid/normal group
comparison (with d' and hits as dependent measures), and for tﬁe chronic/
acuté/normal group comparison (with hits and false negatives as de-

pendent measures),

The lack of a significant difference between Ensemble I and Ensemble

IT indicates that apparently the jump from a 50 cps difference in tones

- to a 100 cps difference had no effect upon performance, As a "normal" -

critical band width is thought to be in the neighborhood of 80 cps, this
lack of g difference in some instances between Ensemble I and Fnsemble II

might be expected (Greenberg & Larkin, 1968).

The lack of a difference between Fnsemble V and Ensemble VI might
also be expected as the tonal separation for both ensembles (e.ge. 1100
cps’for Ensemble V and 1400 cps for Ensemble VI) wag so great that -
despite differences in critical band width and scamning rate - perfor-
mance deterioration may have :eached.asymptote for the subject groups in-
volved, Alfhough this theory cannofﬂbe strongly supported without more

data points, if performance is at asymptote, this may indicate that the

- scanning stragegy has heen dropped in favor of a single tone listening

strategy. Were subjects to use this single tone strategy, their atten~

tional mechanism would be fixated on only one of the two tones possible for each

»tfial, rather than continualiy scanning the perceptual field,

With d4' as the dependent measure, the test smsion variable was
gignificant at the ,0Ll level across all three subject dimensions, When

hits were the dependent measure, the test session variable was significant

RN
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for the paranoid/nonparanoid/no:mal group comparison and for the good
premorbid/poor premorbid/normal group éomparison. With false negatives
as the dependent measure, test sessions were significant only for the
paranoid/nonparanoid/normal group comparison. The significancé of the
test session variable presents evidence of a change in performance over
test sessions., In other words, repeated exposure to each auditory en-

semble led to differential performance from one test session to the next,

The direction of this differential performance was dependent upon the

auditory ensemble involved..

As was expected,  the Ensemble‘X Test Session interaction was'signifi-

cant over all three subject dimensions., The fact that this interaction

is significant indicates that performanceAunderwent change at differen-

tial rates acrogs test sessions for each ensemble, In other words, some
engembles showed more of a performance increase (or decrease) from one

test ‘session to the next than others,

With'd' as the dependent measure, the overall increase from test
session 1 to test session 5 (indicated by the simple main effects tests).
for Ensembles I-IV is explained by fhe "practice effect" phenomenon.
The.lack of an increase over test sessions for Ensemble V and Ensemble VI
could be explained by the fact that tones in these ensembles were espe-
cially difficult for all subjects to defect‘dué to their wide separation.
This detection difficulty may have led to the adoption of a single tone
listening strategy which would not yield improvement over test sessions
comparable to the improvement given a scamning strategy., The reason for
this lack of improvement is that a single téne liétening strategy is

essentially sélf-limiting in that there is always only a 50% probability

. \.\




of listening for the correct tone,

With hits as the dependent variable, the Ensemble X Test Session
interaction is illustrated in Figure 8. Simple main effects tests
showed overall diffeiences tended to be in a slightly upward direction
from one test session to the next, with the exception of the significant
drop in Ensemble V from test segsion 1 to test session 2, It is significant

that differences between test session 4 and test session 5 are all in an

APSTEIEL 11T

upward direction, and that ensembles wéré again significant over test
sessions 3, 4 and 5., This can be taken as evidence that the practice
effect evidenced in the d' analyses also has relevance when hits are

the dependent measure,

Simple main effects tests alSovindicated that test sessions were sig-
nificant for Ensembles I, II, IV, and V over all three subject dimensions.
Performance for Ensemble IITI and Ensemble VI remained stable across’
test éessidns. The lack of significance for Ensemble IIT is not overly
damaging to the practice effect theory, as fhe d! analysis showed signi;‘
ficance for Ensemble ITI, Again, w§re the number of test séssions ine

creased, it is assumed that performance would show an overall improvement,

The Ensemble X Test Session interaction when false negatives are the
dependent measure is illustrated by Figuré 11, Simple main effects
tests showed that trends over test sessions tended to be in a downward

direction for Ensemble I - Ensemble IV which is expected, as one would

" tend to make fewer false negative responses (or errors) with more prac-

tice, The lack of a significant downward trend for Ensemble V and Ensemble
VI possibly indicates, again, lack of sufficient exposure for a practice

effect to show.




It is interesting to note that the multiple comparisons for the
test session variable invariably yielded a significant pairwise compari-
son between test session 1 and test session 5, This difference is always
- in the direction predicted by the practice effect hypothesis.postulated

as a result of the significant Ensemble X Test Session interaction,

It must not be forgotten that subjects also had exposure to the

engembles within the context of their practice sessions. The apparent

conclusion is that the practice sessions were not continﬁed long enough

to yield a stablebrate of performance across each ensemble. However,

as their purpose was principally to familiarize subjects with the apparatus
and its functioping, the obtaihed significénce of the tesf session variable

as well:as of the Ensemble X Test Session interaction was. expected,

+A significant Subject X Test Session interaction was obtained when
hits and false negatives were dependent measures for the paranoid/non-
paranoid/normal group comparison and the good.premorbid/poor premorbid/‘
nermal group comparison. Caution should be exercised in interpreting-
this interactioh'ih terms of atteﬁtional scanning, beam width and accuracy
as the Subject X Test Session interaction ﬁid not even come close to
‘significance for any of the threé'subject dimensions in the 4! analyses

(F» .25 in all three instances).

The interactioh is presented in Figureé 7 and 10, Looking first
at the case where hits are the dependent variable (Figure 7): Simple
main effeéts‘tests indicate that paranoid performanée remained consige.
tently higher than'nonparanoid performance o?er test sessions, .The‘only

salient statistical differences obtained from the simple main effects
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tests are found in the fact that paranoid performance increases steadily
from test session 1 to test session 5, while nonparanoid and normal per-

formance remain at roughly the same level from test session 1 to test

- session 5 == with the exception of a drop in nonparanoid performance for

test session 2. Interestingly, poor premorbid performance begins at a
higher rate than that of the good premorbid group on test session 1, and

retains its lead until test session 5. However, it can be seen that. poor

|
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premorbid performance‘declines slowly over test sessions, while good pre-

morbid performance rises steadily.

These data inply that the nonparanoid and poor premorbid groups

benefit little {rom repeated exposure to the auditory ensembles, while.

~ the paranoid and good premorbid groups are able to use the extra prac-

tice to their advantage in impro#ing their performance. This might be
attributed to the narrow'beam, slow scanning attentional mode postulated
for nonpéranoids and poor premorbids., If these two subject classifications
scan the perceptual field slowly, with a narrow attentional beam, it |
would be very difficult for them to>develop the accuracy and consistency

which lead to performance improvement, !

The normal group fdilows the poor premorbid/nonparanocid trend,
showing né improvement over test sessions. This finding (which refutes

the original hypotheses) could be due to disinterest on the part of the

control subjects. This possibility will be dealt with at length later.:

Figure 10 presents evidence for much the same phenomenon when false
negatives were thebdependent measure. Paranoids and good premorbids
were apparently able to take advantage of the practice given over the

five test sessions to reduce their error ratej while nonparanoids, poor
. * '\l ‘

I
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premorbids and normals were not.

In terms of attentional processes, this interaction indicates an
ability on the part of paranoids énd good premorbids to improve the
accuracy with which fhey could pick relevant cues out of an‘array; As
has been noted, this should be accepted only tentatively as a salient

attentional trait of the two subject groups involved. Nonparanoids, poor

R

premorbids and the normal subjects used in this experiment apparently

lacked this ability.

This latter finding regarding the normal subjects illustrates one
of the major problems encountered throughout this experiment —- that
of recalcitrance on the paxt of the control‘subjeCts. For the most part, ‘

they indicated exceptional boredom with the task and no real interest in

‘performing well. Most were anxious to returnvto their units, as Stock-

ton State Hospital has been very short of staff due to uncertainty as to

vhether the hospital will remain open. Incentive measures such as cigarettes,
sweets and soda pop which greatly interested the patients had little or

no effect on the staff and the author experienced a general lack of

- co=~operation from all but two control subjects (who were personaliy

known prior to the onset of the experiment). Perhaps paying the control
subjects for their participation would have allieviated this difficulty

to some .extent,

Analyses of Variance With Two Between-Subject Variables

Two‘significant.Subject»X Ensemble interactions were obtained via
the bipartite analyses; one of them for a 4' analyses, aﬁd-one for'a
false negative analysis. In both instances, it was the premorbidity

subject dimension which interacted significantly with the ensemble -

1w
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variable., When d' was the dependeﬁt measure, it can be seen from
Figure 12 that poor premorbid performance declined steadily and rather
steeply over ensembles -~ starting at a much higher level than the -
good premorbid group for Ensemble I and dropping far below it ﬁpon
reaching Ensemble VI, Good premorbid pérformance, despite erratic
performancé on Ensembles IIT, IV, and V, can be seen to remain at a

fairly constant’level over ensembles, These findings support the pre-

diction that poor premorbid perfofmance should decline much more rapid-
ly than that of the good premorbids due to the former groups' narrow

beam, slower attentional scamming mechanism,

The poor premoxbid group as a whole were extremely anxious to
please the experimenter and were continuoﬁsly concerned with their per

formance - desiring continual reassurance, Conversely, good premorbids

. rarely were curious as o how they were performing ~- most were anxious

for the sessions to end., It is significant, :and supportive of the pre-
dictions, that despite their efforts and interest, the poor premorbid
group could not maintain their performénce at a significantly higher

level than the good premorbid grquplwheq the auditory ensembles became

‘move difficult,

Figure 13 presents evidence for much the same phenomenon when false
negatives are.the dependent measure, Poor premorbids make fewer false

negative responses (oxr errors) until Ensemble VI when the good premorbid

" groups' error rate becomes 1ess.» Also, the error rate for the poor

premorbid group rises steadily across ensembles, while the error rate

for thé good premorbid.group tends to be mudh more stable. Again the

| hypothesis of a more rapid performance breakdown for the poor premorbid

Lo
\~
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group appears to be substantiated.

As can be seen from Pigures 3 and 6, the statistical trend indicated by
the simple main effects tests for poor premorbid performance to surpass
good premorbid perfoimance until Ensemble VI when the relationship is
reversed, is also found when hits and d' are the dependent measures.
Although it is more pronounced for the 4' analysis, the statistical ten-

dency for poor premorbid performance to decline at a fairly constant rate

across ensembles, while good premorbid performance remains more stable,
is also illustrated by these graphs. Thus, results for the bipartite

interactions are supported elsewhere in the analyses of variance,

Summary of Analyses of Variance Results

The major problems in the experiment which may have affected the
results adverseiy'have aiready been mentionéd. Recapitulating: A more
accurate method (ox élternatively, more accurate patient history records)
should be used to assess premorbid adjustment. The auditory ensembles
should be chosen so that tonal separatioh is more gradual and constant |
from ensemble tb ensemble, And, somé'method should be arri#ed at to
boost controel subject interest and co-oﬁefétion — possibly.paymeht for

participation could achieve this end,

The obtained significance of the Subject X Ensemble interaction
for the bipartite analyses leads to the postulation that, could the obtained
data be analeed via a tripartite analysis (e.g. premorbidity, paranoia,

and acuteness as between-subject variables) with both ensembles and
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test sescions as within-subjeet variables, a greater number of significant
Subject X Ensemble interactions would be obtained. It must also be
.remembered that significant performance differences were evidenced
between paranoids and both nonparanoids and normals. This provides
further evidence of differential modes of attentional functioning., Thus,
the resulis from the analyses which were performed lend support to the

| hypothesis that a mode of attentional functioning exists which enhances

tones more readily at some separations than at others,

Multivariate Regression Analyses
The Assist analysis was performed to explore, in greater depth,
-the relationships of the slope scores with the various independent varige

bles used in this experiment. Slope scores were derived from the dt

- “values for each subject, and repreSent re1ative change in performance

from Ensemble T o Ensemble VI, Both analyses (using patients and staff
and then patients alone) indicated that factors other than the inde~ -
pendent measures of premorbidity, paranoia, écuteness, age, e&ucation, and
drug dosage contributed significantly to thé change in performance
dver.ensembles for each subject, In other words, cﬁange (or léck of

* change) in performance must aléo be attributed to éxtianeous variables

which were not controlled for in the context of the expeiiment.

-The analysis using all 40'subjects had a greater amount of unex=

. . .plained variation contributing to the change in performance across én—

sembles than did the analysis using only patients (2/3 as opposed to 1/2). -

This might be explained by the fact that the control subjects brought

far more varied backgrounds -~ as a group -- to the experimental

\\
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situation than did the patients, The patients, for the most part,

shared a common 24~hour environment, experiencing similar schedules

_and pressures. Thus they presented a more homogeneousgroup when analyzed

separately than when their data was combined Qith that of the normal
groupPe

The failure of the F test for significance of regression over both

ahalyses further strengthens the theory that things other than the ine-

no il \Iluum [T

4dependent measures contributed significantly to the slope values. The

failure of the F test for the patients' data, when it was analyzed
alone, could additiocnally be due to lessened degrees of freedom for

this analysis,

The most interesting findings yielded by the Assist analyses were

--the partial correlations, The same four independent variables (pre-

~moyrbidity, acuteness, depressant medication, and phenothiazines) ob-

tained the highest partial correlations for both analyses, although
these correlations were congistently higher for the analysis using data -

from the patients only,

. ; ‘ .
Premorbid adjustment yielded a consistent inverse correlation with

the slope values indicéting that poor premorbid patients tended towards

a greater breakdown in performance across ensembles than did good pre=

morbid patients, This finding supports the theory that poor premorbid
prerformance should decrease more markedly across ensembles due to this

group's narrow attentional beam width and minimal scanning patiern,

Acuteness was positively correlated with slope, indicating that

“there was less breakdown in»performanée across ensembles as the patients

o
\\
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became more chronic, This is surprising due to the fact that McGhie

(1969) found chronic patients to be less responsive to all stimuli than

acutes,

- The positive correlation between the amount of phenothiazine medi-
cation taken and slope indicates that the greater the phenothiazine
dosage, the less deterioration evidenced by each patient across ensembles.

As the phenothiazines exert a calming, anti-psychotic effect, it is to

TN || T R

be expected that their overall effect would be to enhance performance
by changing attentional beam width and scanning rate in such a way that

general attentional efficiency and cue utilization are increased,

On the other hand, the Assist program yielded an inverse correla=--
tion between depressant medication and slope, indicating that the higher
the amount of depressantAmedication, the greater the detefioration in
a suvbject's performance across ensembles, This indicates that depres—
sants apparently do have a deleterious effect on scanning rate and

attentional beam width.
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Conclusions

The original hypotheses forwarded in the introduction were con-
structed upon the theory that normal subjects would perform at a level
' between the performarce levels of each of the three patient cafegori~
zations used in this study (e.g, that normals would perform at a level
between paranqid and nonparanoid performance etc.). Due to0 several face

tors previously mentioned,-normal performance remained at vexry low

levels, thus refuting the original piesentation of the hypotheses,

However, several factors in the analyses point to the conclusion
that, within at least two of the three patient classification systems
used (e.g. paranoid/monparanoid and good premorbid/poor pfemorbid)

striking differences do exist in modes of.attentional functioning,

N

g.For‘the baranoid/nonparanoid subject dimension, evidence points
$0 the fact that paranocid performénce both across ensembles and across
trial blocks is substantially different from nonparanoid performance.
Ag indication of this is the fact that.péranoids do perform at a higher
level, in terms of signal detection, than nonparanoids, and that they are
able to profit from the practice afforded by the five tost sessions
“to improve théir accuracy at tonérdétéction, whereas nonparanoids are
not., Given this information, it appearslthat paranoid patients dé.indeed
~ possess a wider~beam, more rapid attentional scamning mechanism than do theii

nonparanoid counterparts.

Likéwise, good premorbids also indicate an ability to improve'
their performance acrosstest sessions as opposed to the poor prémorbid
group, This ﬁrovides some evidence that good premorbids may possess

a more flexible, variable attentional mechanism (e,g. & higher limit

Y




‘widths in open to question,

..-6 3.‘

to séanning rate ) than podr premorbids, As good premorbid performance
in terms of signal detection efficiency was not at a higher level than

that of the poor premorbid group, the hypothesized difference in beam

Thus, a mode of auditory atﬁentional functioning has beeﬁ shown
to exist which enhances the chances that a subject in a certain clas=

sification will detect tones more efficiently at some separations than

could perhapsvbenefit from a program oriented around restructﬁring their

attentional processes,

O T \I! L S

at others. Given the structure of the experiment and the lack of cog-

nitive components in the experimental'task, obtained differences appear ' ;
td be due’ to the attentional mechanisms of either scanning or bean width,
Hence, schizophrenic visual attentional deficit is, at least tentatively,-

paralleled in the auditory field, This indicates that schizophrenics

Future definitive research in this area should be‘cafried‘out in an | L
area with access to a large patient population in order to achieve a |
tripartite subject classification system. Could this end be achieved,
along with the implementatién 6f a more in%erested, co-operétive control
group, further support would probably be foﬁnd for the trends appearing in

this study.
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Cast History Data For PREDICTING OUTCOME OF SHOCK TREATMENT

B e e

I. Pre-Moremp History
A. Recent Scxual Adjustment 4
1. Stable heterosexual relation and marriage ..................

'5. Single, with short ;ngagelnents or relationships with women
which do not appear to have had much emotional depth for

2. Continued heterosexual relauon and marriage but unable to both partners, e, “affairs” ... 4
establish home ....... ... 1 ! 6. (a) Single, has gone out|with a few glrls but without other
3. Continved heterosexual relation and marriage broken by | indications of a continuous interest in women . ... ... . 5
© PEermanent SeParation . ....... ...l eeeeeian e 2 (b) Single, consistent deep interest in male attachments, no
i 4. (a) Continued heterosexual relation and marsiage but with N B interest in WOMEN . .| . ... i 5 .
‘ low sexual drive . ... d e 1 3 7. (a) Single, occasional mai‘c centacts, no interest in women ... 6 :3
P (b) Coniinued heterosexuval relation with deep emotiona L (b) Single, interested in neither men nor women ........... 6 g
: mmmng but emotionaliy unable to develop it into mar- § _ . : =4
FRAZE oot 3 F D. Social Aspects of Recent Sexual Life: Below 30 years of Age }"‘{
L 5. (a) Casual but continued hetcrosexual relations, i. Cy “affairs,” L 1. Married living as family unit, with or without children ... ... 0 .
: but nothing MOTe .. .......ooviui s 4 i 2. (a) Married, with or without children, but unable to estab- oo
i (b) Homosexual contacts with lack of or chronic failure in E lish or maintain a family home . ....... ... ... ... . .. 1 rg
 heterosexual experiences ... 4 L (b) Single but engaged or in a deep heterosexual relationship E
: 6. (a) Occasional casual heterosexual or homosexual cxperlence 4 (presumably leading toward marriage) ............... I -
; with no deep emotional bond .............o e Sremiin 3- Single, has had engagement or deep heterosexual relationship L
(b) Solitary masturbation with no active attﬂmpt at homo- ! } but has emotionaily been u‘nable to carry it through to marriage 2 E
; sexual or heterosexual experiences ... ...... ... .ol 5 . 4. Single, consistent deep interest in male attachments, with re- =
7. No sexual interest in either men or women ..... e 6. . i stricted or lack of interest|in women ...................... 3 ,"_?
g B. Social Aspects of Sexual Lffe During Adolescence and 5. Single, casual male relationships with restrlcted or lack of in- g
i . terest In WOIMEN . ...t i ittt e i 4 O
i ) N i .
Immediately Beyond ” L. with & steady girl SECE A 6. Smglc., h:as gone out with a few girls casually but ‘without g‘
. 1. Always showed a healthy interest in g1r s with a steady g RS A other indications of a cont‘ nuous interest in women . ... ... .. 5 oY
l friend during adolescence . .. R R EEEETY o ! v. (a) Single, never interested in or never associated with either .
i 2. Started taking girls out regularly in adolescence ............ X i . men or women . .. ... PR, SO U I 2
3. Always mixed closely with boys and girls ................. 2 (b) Antisocial .................. RTINSy SR 6 £ .
4. Consistent decp interest in male attachmcnts with restricted or P ] - . w
E. Personal Relations: History ' B
no interest in girls ... .. .l o 3 ‘ ; o ' B
5. (a) Casual male attachments with inadequate attempts at ad- 1. Always has had a number of close friends but did not habit- =4
justment to going out with girls ...... ... .. 4 : ually play a leading role ... I -
(b) Casual contacts with boys and girls ©.................. 44 . 2. From adolescence on had “1 few close friends ........... ... 3 o
. R A% 3. Froni adolescence on had a few casual friends .. ... . ... 3 .‘3’:
6. (a) Casual contacts with boys and with lack of interest in | — : o
gils ... ] 5 i 4 4. From adolescence on stopp‘cd having friends ........... ... 4
(b) Occasional contacts with girls 5 ; 1‘5 \a)\To intimate friends after childhood ........... ... ... 5
; . : irls .. EEETRER T Y G i
; 7. No desire to be with boys and girls; never went out with girls.. 6 S (b) Casual but never any decp intimate mutual friendships. .. 5
¢ .. 6. Never worried abom boys|or girls; no desir€ to be with boys
C. Soczal Aspects of Recent Sexual Life: 30 years of Age and Above . - oo poandgirds oo e, 6
1. Married and has children, living as a family unit .. _..... ... o ' F Recent Premorbid Adjustmen | in Personel Relations '
PR A 3 2 nae lelai;on .
2. Married and has children but un'\ble to establish or maintain i ﬂ
. 2 family home ' ‘ . 2 :—Iabltually mixed with olhps but notaleader ............. I
j - afamilyhome ... M '
o 3. Has been married and had children but pcrmdnentl) separated 2 § 2 *’\h}“'i] on;y “’Sh a clo>£e fﬂ?nd or group of friends .......... 3
4 4. (a) Married but considerable marital discord .. ............. 3. p 3eNoc 05; br “53) $; very ey ‘ riends; had friends but never quite
! . - ) : ; :
(b) Single, but has had engagement or deep heterosexual re- (| ECCOPLed BY TREIM ...y 4
: ' g 4. Quiet; aloof; seclusive; prc,ferred to be by seif .............. 5

lationship but emotionally unable to carry it through to

marrisge ... .., R T e 2
ST T i T T e
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