
INFORMATION TO USERS

The most advanced technology has been used to photograph and 
reproduce this manuscript from the microfilm master. UMI films the 
text directly from the original or copy submitted. Thus, some thesis and 
dissertation copies are in typewriter face, while others may be from any 
type of computer printer.

The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 
illustrations and photographs, print bleedthrough, substandard margins, 
and improper alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a complete 
manuscript and there are missing pages, these will be noted. Also, if 
unauthorized copyright material had to be removed, a note will indicate 
the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by 
sectioning the original, beginning at the upper left-hand corner and 
continuing from left to right in equal sections with small overlaps. Each 
original is also photographed in one exposure and is included in 
reduced form at the back of the book.

Photographs included in the original manuscript have been reproduced 
xerographically in this copy. Higher quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 
appearing in this copy for an additional charge. Contact UMI directly 
to order.

University Microfilms In te rn a t io n a l  
A Ben & Howell in form ation  C o m p a n y  

3 0 0  N or th  Z e e b  R o a d  Ann Arbor Ml 4 8 1 0 6 - 1 3 4 6  USA 
313 761-4  700  8 0 0  5 2 1 - 0 6 0 0

r



r ~



O rder N um ber 0020784

T he effects of m eaningfulness and  categorization  of nonverbal 
m a te ria l on th e  recognition m em ory perform ance of alcoholic 
K orsakoff p a tien ts

M attis, Vivian Offer, Ph.D.

City University of New York, 1990

Copyright ©1000 by M attis , Vivian Offer. All rights reserved.

UMI
300 N. Zeeb Rd.
Ann Arbor, MI 48106





THE EFFECTS OF MEANINGFULNESS AND CATEGORIZATION 
OF NONVERBAL MATERIAL ON THE RECOGNITION MEMORY 

PERFORMANCE OF ALCOHOLIC KORSAKOFF PATIENTS
by

VIVIAN OFFER MATTIS

A dissertation submitted to the Graduate Faculty in 
Psychology in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy, The City 
University of New York.



i i

COPYRIGHT BY 
VIVIAN OFFER MATTIS 

1 9 9 0



iii

This Manuscript has boon rsad and accsptsd for ths Graduats 
Faculty in Psychology in satisfaction of ths disssrtation 
rsquirsMant for ths dsgrss of Doctor of Philosophy.

data Cha of Examining Cosmittaa

/■
data Exacutiva Officar

Dr. Elkhonon Goldbsrg

Dr. Solomon Stalnar

Dr. Barbara Wilson

Dr. Richard Kovnar
Suparvisory Committaa

Ths City Univarsity of Now York

r



Abstract

THE EFFECTS OF HEANINGFULNES5 AND CATEGORIZATION 
OF NONVERBAL MATERIAL ON THE RECOGNITION MEMORY 

PERFORMANCE OF ALCOHOLIC KORSAKOFF PATIENTS
by

Vivian Offar Mattia 

Advisor: Professor Louis Garstaan

Fiva nonvarbal racognition saaory taaka, using facas 
(aaaningful) and coaputar-ganaratad randoa shapas 
(nonaaaningful), wara praaantad to alcoholic Korsakoff 
patients and noraal controls. Tha rasults show that 
whan targat and distractor itaas caaa froa diffarant 
categories, noraals showad facilitation in parforaanca whil 
Korsakoffs axhibitad incraasing disruption in parforaanca 
ovar thraa racognition probas. On tasks utilizing "aixed" 
stiauli as targats and distractors, Korsakoff parforaanca, 
although poor, was abova chanca and rasaablad noraal 
pattarns. This hald trua for both aaaningful and 
nonaaaningful aatarial. Tha thaory that tha activation of 
pra-axisting natwork of spacific aaaory raprasantations is 
sufficiant to axplain Korsakoff racognition aaaory is 
discussad and an altarnativa "coapatitiva prising" 
hypothaais is proposad.
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Background and Rational*

In ita aarly yaara, nauropaychological rasaarch daalt 
primarily with diacovaring tha affact on bahavior of 
localizad brain lasiona. Within a clinical aatting, tha 
gama of "whara'a tha lasion" (tha pairing of anatomical 
brain locua with apacific bahavior or daficits in bahavioral 
abilltiaa) waa, and atill ia, a praraquiaita to diagnoaia 
and a vital and nacaaaary aapact of appropriata traatmant 
planning. In apita of incraaaing tachnological advancaa in 
radiology, clinical nauropaychological tachniquaa ara highly 
valuad and oftan crucial dua to tha noninvaaiva natura of 
tha axaaination and tha incraaaing accuracy and aanaitlvlty 
of tha procaduraa.

Nora racantly, howavar, traatmant and rahabi1itat ion 
hava bacoma critical laauaa (Varfaallia and Carmak, in 
praaa). Raaaarch In nauropaychology haa mirrorad thia 
trand, influancad aa wall by davalopaanta in cognitiva 
paychology. Syataaa, rathar than anatomical foci, hava 
bacoma tha targata of invaatigation. Phyaiological ayatama, 
both nauropharmacological and atructural, ara now aaan to ba
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raflsctad in aystaas of bahavior, such as rnasory and 
arousal. By studying ths disruption in psrformancs of 
patisnts with nsurological disordsrs, ths cognitivs 
psychologist gains a uniqus glimpas of ths undsrlying 
dssands of diffsrsnt tasks on aspscts and lavala of 
lnforaation procsssing. Furthsr, by analyzing ths intact 
abilitiss of nsurologically ispairsd individuals, ths 
cognitivs psychologist can bsgin to approach an 
undsrstanding of ths way in which ths diffsrsnt undsrlying 
procsssing cosponsnts contributs to ths ovsrall bshavioral 
systsa. Nsuropsychologists havs also shiftsd thsir focus 
soHswhat, fro* which abilitiss ars ispairsd to which 
capacitiss ars intact in spscific nsurological populations. 
No longsr is it sufficisnt to ask what bahavior is disruptsd 
by a spscific brain lssion, ths crucial qusstion now is: 
"What can this patisnt do?" and "Why is hs doing it in such 
a uniqus way?"

Aanaala rssaarch today raflacta this convsrgsncs of 
nouropsychological and cognitivs psychological thsoriss. 
Hssory is trsatad as a systsa of ongoing procsssing 
cosponsnts that vary dspsnding upon tha satsrial, ths task 
and ths tasting situation. Asnssia, than, is a disruption 
in inforsation procsssing along any ona or sors of a number 
of diffsrsnt dissnsions.

Ths alcoholic Korsakoff patisnt has bssn studisd as ths 
classical sxaspls of ths axial asnsstic syndross (Barbizst,
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1970). Produced by bilateral damage to the liebic system, 
specifically the sanillary bodies and aedialis dorsalis of 
the thalaaus (Victor, Adams and Collins, 1971), this 
syndrome results in a dramatic short-term memory deficit in 
the presence of otherwise relatively Intact cognitive 
functioning. While alcoholic Korsakoff patients are 
sometimes disoriented for time and place and severely 
defective in the acquisition of new information, their 
abstract ability, digit span (immediate memory), general 
fund of information (long-term memory), drawing and WAIS 
Verbal and Performance I.Q.s are generally within normal 
limits. This has made the alcoholic Korsakoff patient an 
ideal subject for inveetigating the nature of the defect or 
defects causal to organic short-term memory impairment and 
thereby the structure and mechanisms of human memory and 
learning.

Warrington and Weiskrsntz (1970), using psrtial 
information as cues, showed the amnesic syndrome to be a 
failure of retrieval, rather than consolidation, due to 
proactive interference. In subsequent etudies, Warrington 
and Weiskrantz (1974; 1978) demonstrated that this 
interference can inhibit the acquieition of new material as 
well (List 1 items intruding in the recall of List 2). 
Further, they found it to be remarkably robuat: the 
proactive interference generated by the learning of a first 
list did not dissipate over four subsequent learning trials



of a aacond list. Many atudiaa by Buttara, Caraak, and 
collaaguaa (Buttara and Caraak, 1974; Buttara, Lawla, Caraak 
and Goodglaaa, 1973; Caraak and Buttara, 1972) alao 
highlight tha alcoholic Koraakoff patiant'a auacaptibility 
to proactiva intarfaranca and go furthar to iaplicata an 
iapairaant in aaaantic ancoding undarlying thia aanaitivity 
to intarfaranca affacta. Caraak, Uhly and Raala (19B0) uaad 
an ancoding-apacificity procadura davalopad by Thoaaon and 
Tulving (1970) and daaonatratad alcoholic Koraakoff 
patianta' aanaitization to atrong aaaociataa. Tha 
rapraaantation of an itaa alraady in aaaantic aaaory can ba 
atrangthanad without tha patianta awaranaaa, tharaby 
altaring tha aaaantic hiararchy taaporarily. Thia haa baan 
callad tha “out of tha blua“ phanoaanon by Gardnar, Bollar, 
Norainaa and Buttara (1973) and waa raplicatad by Graf, 
Shiaaaura and Squira (1985).

Jacoby and Witharapoon (1982) found that aanaaica could 
ba biaaad by prior axpoaura to a atiaulua avan whan unabla 
to daaonatrata racognition of that aatarial on daaand.
Intact aaaory without awaranaaa aa oppoaad to iapairad 
aaaory with awaranaaa (Jacoby, 1984) la ona of aavaral 
contaaporary thaoratical diatinctiona in aanaaia raaaarch. 
Awaranaaa va. unawaranaaa can in turn ba aubauaad undar tha 
broadar haading of apiaodic aaaory. Thia ia part of anothar 
thaoratical diatinction, that of apiaodic va. aaaantic 
aaaory (Tulving, 1983). It haa baan auggaatad that tha
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••■antic ■•■ory of alcoholic Koraakoff patianta May ba 
intact (Kinabourna and Wood, 1975), although thair aasa of 
a c c u a  to ita coaponant faaturaa aay ba affact«d (Caraak, 
Raala and Bakar, 1978). It ia apiaodic aaaory, that aaaory 
of avanta and itaas that ia paraonally axpariancad by tha 
patiant, that ia iapairad in aanaaia. Mora apacifically, it 
ia conacioua, apiaodic aaaory that ia iapairad in aanaaia.

Still anothar, parhapa avan broadar, diatinction ia 
that of procedural va. daclarativa aaaory (Cohan and Squira, 
1980). Aanaaic patianta aaaa to ba abla to laarn how to do 
a variety of taaka (procedural aaaory) but ara uaually 
iapairad whan raquirad to raport what aatarial they hava 
laarnad (daclarativa aaaory). Procedural aaaory "concarna 
ratantion of tha procaaa involved in parforaing a taek 
rathar than tha apacific aatarial laarnad,'* wharaaa 
daclarativa aaaory “involvaa taaka in which tha patiant auat 
daaonatrata that ha knows that a particular atiaulua haa 
baan praaantad for learning'* (Varfaallia and Caraak, in 
praaa). Racall and racognition ara taata of daclarativa 
aaaory, whila procadural aaaory aay ba tappad by such 
•xpariaanta aa airror-raading and airror-writing. Anothar 
wall-known axaapla of procadural aaaory ia tha Towar of 
Hanoi task (Cohan, 1984). Tha apiaodic va. aaaantic aaaory 
diatinction aay ba viawad as a subdivision of daclarativa 
aaaory (Caraak, 198S and Tulving, 1985). To siaplify: 
aanaaic patianta hava daficita in awara, apiaodic.
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daclarativa aaaory whila unewara, apiaodic, daclarativa 
aaaory and aaaantic, daclarativa aaaory and procadural 
aaaory aaaa to ba ralativaly aparad.

Huppart and Piarcy (1976; 1976) uaing picturaa and 
worda with alcoholic Koraakoff patianta, auggaatad a dafact 
in contaxtual aaaory for both typaa of aatarial rathar than 
in aaaory for itaaa. Tha incraaaad auacaptibility of 
alcoholic Koraakoff patianta to proactiva intarfaranca can 
alao ba viawad aa conaiatant with a thaory of daficiant 
ancoding of contaxtual inforaation.

Graf and Schactar (1983) aaka yat anothar diatinction 
batwaan forma of mamory: thay utiliza tha concapt of
axplicit mamory va. implicit mamory. Explicit mamory ia 
that which ia aaaaaaad by convantional taata of ahort-tara 
aaaory, auch aa racall, cuad racall, and racognition. 
Implicit mamory, on tha othar hand, ia that which ia 
axaainad by priming taaka and doaa not dapand on tha diract 
racall of apacific aatarial to ba laarnad. Implicit aaaory 
ia inataad maaaurad by anhancaaant of parforaanca and can ba 
axaainad without tha aubjacta awaranaaa. Ona can aay that 
priming taaka raflact apiaodic mamory without awaranaaa. 
Diract priming, alao known aa rapatition priming, rafara to 
tha facilitation in parforaanca aaan on aubaaquant 
rapatition of tha aama itam. Not only hava aanaaic patianta 
axhibitad intact priming affacta, but tha magnituda of tha 
priming affact haa alao baan found to ba coaparabla to that
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of noraal controls (Graf, Squira, and Handlar, 1964; 
Warrington and Waiskrantz, 1974).

Tha aachaniaa or aachaniaaa undsrlying thia praaarvad 
priming in aanaaic patianta ia aa yat unclaar. Soaa hava 
aaintainad that it ia attributabla to tha activation of pra- 
axlating aaaory rapraaantationa (a.g. Graf, Squira and 
Handlar, 1984), whila othara baliava it to ba an apiaodic 
phanoaanon (Jacoby, 1983). Schactar and Graf (1986b) 
propoaa two typaa of priaing which vary in affact with 
aavarity of aanaaia: “prising affacta attributabla to tha
activation of prsaxiating atructuraa aay dacay rapidly 
within an hour or two, wharaas priming that ia attributabla 
to a nawly craatad rapraaantation aay, undar aoaa 
conditions, paraist ovar ralativaly long taaporal intarvals" 
(Schactar and Graf, 1986b). Tha foraar typa of priaing is 
praaarvad in most aanaaic subjacts, whila tha lattar 
raquiraa alaborativa procaaaing and aaaaa to ba praaarvad in 
only “mildly** aanaaic patianta.

Nattia, Kovnar and Goldaaiar (1978) invaatigatad fraa 
racall and racognition aaaory for varbal aatarial, varying 
maaningfulnaaa and catagorization. Thay found a diatinctiva 
pattarn in tha racognition aaaory parforaanca of alcoholic 
Koraakoff patianta that claarly diatinguiahaa thaa, not only 
from noraal controls, but from othar aanaaic groups of 
diffaring atiology. Thia pattarn was of prograssivaly 
poorar (ovar thraa trials) racognition aaaory for
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danotativaly catagorizad word lists and aiailar to norsal 
racognition mamory for novel, ssaninglsss (i.a. nonsense 
hexagrais and Persian words) verbal lists. Thasa findings 
wara saan to caution against a unitary causal dafact modal 
of amnasia. In a subsaquant study, Kovnar, Mattis,
Goldaaiar and Davis (1981) found that proactiva intarfaranca 
davalopad only with danotativaly catagorizad word lists, not 
with connotativa lists, and was tharafora discardad by tha 
authors as a primarily causal dafact in tha ovarall mamory 
disordar. Tha samantic ancoding daficit, howavar, appaarad 
across samantic list organizations and was ratainad aa a 
ganaral factor in amnasia. A saparata ratriaval factor was 
notad as wsa an indapandant causal dafact of aalactiva 
attantion, manifastad in an inability to appraciata and 
utiliza concaptual dichotomias.

If a daficit in samantic ancoding is s ganaral causal 
dafact in amnasia and alcoholic Korsakoff syndroms raflacts 
bilataral pathology, than tha quastion arisas as to how 
parforaanca is affactad on tasts of nonvarbal mamory.

L'haraitta (1972) obsarvad diffarancas batwaan 
alcoholic Korsakoff subjects and poat-Hsrpas ancaphalitics 
in pattarns of parforaanca on nonvarbal mamory tasks. Poat- 
Harpas subjects parformad battar on tasks raquiring 
knowladga of taaporal ordar than on a task which raquirad 
spatial location of picturas. Korsakoff patianta, on tha 
othar hand, failad saquantial tasts but could stora spatial



location. Buttara, Lawia, Caraak and Goodglaaa <1973) 
axaainad alcoholic Koraakoff patianta' parforaanca on varbal 
and nonvarbal aaaory taaka in tha viaual, auditory, and 
tactila aodalitiaa. All nonvarbal atiauli wara 
nonaaaningful (coaputar-ganaratad randoa ahapaa in tha 
viaual aodality, aaquancaa of fiva piano notaa in tha 
auditory aodality, four-lina unfaailiar raiaad flguraa in 
tha tactila aodality) and all varbal atiauli wara conaonant 
trigraaa with a 25k or laaa aaaociation valua or aingla 
raiaad lattara (in tha tactila aodality). Oral-varbal 
intarfaranca waa uaad in tha Brown-Pataraon tachniqua with 
all taaka. Tha raaulta indicata a aatarial-apacific affact 
auch that parforaanca on varbal taaka waa aignificantly 
poorar than noraala acroaa aodalitiaa whila nonvarbal 
parforaanca waa not. Thia waa intarpratad to confira tha 
dafactiva aaaantic ancoding hypothaaia. Huppart and Piarcy 
(1978), on tha othar hand, found that tha daficiancy of 
alcoholic Koraakoff patianta' racognition parforaanca 
ralativa to noraala did not diffar batwaan picturaa, high 
fraquancy worda, and low fraquancy worda. Strauaa and 
Butlar (1978) found iapairad racognition parforaanca by 
alcoholic Koraakoff patianta on haptic taaka with both 
nonvarbal and varbal aatarial and point to data froa 
coaaiaurotoay patianta to aupport tha hypothaaia that 
diffarant aachaniaaa ara involvad in nonvarbal and varbal 
aaaory procaaaaa. Thay auggaat that ona of tha raaaona that
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Buttara at al. (1973) found no iapairaant of alcoholic 
Koraakoff parforaanca ralativa to noraala on nonvarbal 
aaaory taata waa that thay did not uaa aatarial-apacific 
intarfaranca taaka. Warrington (1974) haa alao auggaatad 
that aaaory for nonvarbal aatarial, apaciflcally facaa, ia 
iapairad in alcoholic Koraakoff patianta.

Tha praaant atudy waa daaignad to lnvaatigata cognltiva 
factora cauaal to tha ahort-tara aaaory dafact for nonvarbal 
aatarial in alcoholic Koraakoff ayndroaa. Nattia and 
collaaguaa (Nattia, Kovnar and Goldaaiar, 1978] Kovnar, 
Nattia, Goldaaiar and Davla, 1981) wara auccaaaful in 
aaploying tha variablaa of aaanlngfulnaaa and catagorization 
in dataralning aoaa coaponanta of a aultifactor axplanation 
of aanaaia. Thaaa variablaa aay ba utilizad in tha atudy of 
nonvarbal aaaory procaaaaa aa wall. Facaa hava baan ahown 
to ba aaaningful nonvarbal atiauli, whila coaputar-ganaratad 
randoa ahapaa of low aaaoclatlon valua and faailiarity ara 
ralativaly nonaaaningful.

Facaa ara racognlzad by noraal subjects aora accurataly 
than invartad facaa (Hochbarg and Galpar, 1967; Yin, 1989) 
or photographa of facaa praaantad in photographic nagativa 
(Galpar, 1970). Tha axtant of diaruption of recognition 
parforaanca cauaad by invaralon of facaa ia dlaproportionate 
to that aaan with invaraion of other comaon objects, such as 
houses (Yin, 1989), and iapliaa that upright huaan faces ara 
aaaningful and therefore processed differently than are
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pattarn* of identical geometrical complexity <Calpar and 
Hochberg, 1971). Using tachiatoscopic prasantation, Ellis 
and Shepherd (1973) showad a laft visual fiald supsriority 
for racognition of both upright and invartad facas by normal 
subjects. Yin (1970) found a material-specific daficit of 
face racognition in patients with right postarior cerebral 
damage that could not ba accounted for by a ganaral 
impairment in mamory or discrimination of visual objects. 
Tzavaras, Hacaan, and La Bras (1970) also found impaired 
racognition of faces, presented either as photographs or as 
simple designs, in patients with unilateral right cortical 
lesions and hypothesized disordered human facial recognition 
to be an autonomous defect.

Advances in technology have introduced computer- 
generated random shapes for use in research as nonmeaningful 
nonverbal stimuli. Vanderplas and Garvin (1959) have 
determined the association value of computer-generated 
random shapes of varying complexity (complexity determined 
by the number of points from which the shape was generated) 
and have described the interactive effects of complexity, 
association value, and practice on normal recognition 
following paired-associates training. In a study of normal 
human perception and memory using tachistoscopic 
presentation. Dee and Fontenot (1973) found a left visual 
field superiority for computer-generated random shapes which 
seemed attributable to hemispheric differences in memory
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rathsr than parcaptual procasMi. Tha authors pointad out 
that tha shapsa uaad wara high In coaplaxity and low In 
ratad association valua but also low in fsailiarity and 
aaaningfulnass.

Both facas and coaputar-ganaratad random shapas hava 
baan raportsd to axhibit a loft visual fiold supariority and 
ara tharafora inforrad to bo procassod mors afficiantly by 
right hamisphars functions. In this study, tha 
catogorization of both aaaningful (mala vs. famala facas) 
and nonaaaningful (high vs. low coaplaxity shapas) stimuli 
is variod in an attaapt to furthar olucidato a aultifactor 
modal of antarogrado amnasia and spacifically addross 
nonvarbal aaaory, and tharaby right haaisphara procsssing, 
in alcoholic Korsakoff syndroao.

If daficlta in nonvarbal procsssing parallal varbal 
procosaing daficita (Mattis, Kovnar and Goldaaiar, 1978), 
ona would axpact that alcoholic Korsakoff patianta' 
racognition aaaory parforaanca as coaparad with normals 
would ba aost dlaruptad by catagorizad aaaningful aatarial 
and laast iapairad with uncatagorizad nonaaaningful stimuli.
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Hathoda

Subiacta

Tha axpariaantal group consisted of flva aala alcoholic 
Koraakoff patianta, thraa raaidant at tha Vatarana 
Adainiatration Hoapital in Hontroaa, Naw York, and two froa 
tha Boaton Vatarana Adainiatration Hoapital. Tha aaan aga 
of tha patianta waa 57.4 yaara (S.D. » 7.58). Aa aaaaaaad 
by tha Wachalar Adult Intalliganca Scala (Wachalar, 1955), 
tha alcoholic Koraakoff patianta all had Avaraga ganaral 
intallactual functioning (aaan I.Q. * 102.4j S.D. * 8.77) 
and did not ahow any aigna of diffuaa organicity on 
acraaning with tha Nattia Organic Mantal Statua Scraaning 
Examination - H0H33E (Lazak, 1978). Each of tha patianta 
axhibitad a danaa clinical aanaaia, manifaatad in an 
inability to raliably racall day to day and currant avanta, 
occaaional diaorlantation to tiaa and placa, and variabla 
ratrograda aanaaia. Tha alcoholic Koraakoff patianta' aaan 
Wachalar Haaory Scala (Wachalar & Stona, 1945) M.Q. waa 75.8 
(S.D.* 7.55).

A noraal control group waa racruitad froa tha 
aaintananca ataff and Voluntaar Dapartaant of Nontafiora 
Hoapital and Nodical Cantar, Naw York. Savan adult mala
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subjects war* matchad as closaly as possibls with ths 
Korsakoff group for ag* ( M a n  ag* * 56 yaars; S.D. * 2.83), 
Full Seals I.Q. (iaan I.Q. ■ 109.7; S.D. ■ 6.41), and 
sociosconosic background. Tha Wschslar Haaory Seals was 
adsinistarad to aach control subjact to rula out tha 
possibility of any, as yat undatactad, aaaory problaa. All 
scoras wars within normal limits.



Design

Tha procedure used in this study was a furthsr 
modification of ths Buschke 11st-learning task: twslvs free 
recall trials of a twenty word list with selective reminding 
(Buschke, 1973). A variant of this task was first devised 
by Mattis, Kovner and Goldmeier (1978). Recognition memory 
probes were inserted after recall on the fourth, eighth, and 
twelfth trials, but before selective reminding. A 
recognition memory measure was computed for each probe using 
the statistic d ' (Banks, 1970).

This design was modified further in order to accomodate 
visually presented non-verbal material. Each "list** 
consisted of twenty pictures arranged in a 4 x 5 matrix 
(target sheet). The subject was given twenty pictures 
(target cards) and asked to match them one at a time to the 
identical picture on the target sheet. This was repeated 
for a total of twelve matching trials to ensure adequate 
exposure to each target item. The order of presentation of 
target cards was random (by shuffling) on each trial. After 
the fourth, eighth and twelfth trials, recognition memory 
probes were inserted. These consisted of forty picture 
cards (twenty target items, twenty distractor items) 
presented one at a time to the subject with the question:
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"Is this a facs (shaps) you havs bssn matching?" Tha random 
order of prsssntation of targst and distractor itsas was 
diffsrsnt on sach probs but ths saaa across tssts. On both 
matching and racognition, ths subjects received immsdiats 
fssdback as to correctness of response. Each matching trial 
was timsd and errors noted (as corrsctsd spontansously or by 
tha examiner) and rscognition <4/) scorss wars obtainad for 
aach proba. Tha sama fiva tasts wara givan to aach subject 
(in a diffarant random ordar) with a minimum of one hour 
fraa batwaan tasts and a maximum of two tasts par day.
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Materials

Meaningfulnata and categorization of aatarlal wara 
variad in fiva taata utilizing tha abova procadura. In Teat 
1, mala and famala facaa wara usad aa target itema and male 
and female facea as diatractor itema (Mixed Meaningful).
Teat 2 consisted of male facea as targat and diatractor 
itame (Catsgorizad Haaningful). Taat 3 containad mala facaa 
as targat itama and famala facaa aa diatractor itams 
(Catagory Contrast Maaningful). In Taat 4, computar- 
ganaratad random shapaa (Vanderplas, J.H. and Garvin E.A., 
1959) of squal complaxity (6 and 8 points) wars used aa 
target and diatractor items (Mixed Nonmaaningful). Taat 5 
was composed of coaputar-ganaratad random shapes of high 
complaxity (24 points) as targat itams, shapes of lower 
complaxity (12 points) as distractor itams (Categorized 
Nonmaaningful). All computar-ganaratad random shapes usad 
had known association and content values. Tha faces wara 
chosen from a Catholic High School yearbook. Within tasts, 
they wara all carefully balanced for degree of smile, three- 
quarter or full face view, length of hair, position of side 
part, and prasanca or absence of bangs. Clothing was only 
visible around tha nack area and was identical within Males 
and Females but different between Hales and Females, i.e.
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tha diacriaination of mala from famala facaa could ba mada 
on tha baaia of clothing cuaa alona.

Tha taat atiaull appaar In Appandix I.
Tha ordar of atlaulua praaantation amployad for aach of 

tha thraa racognition probaa ia includad in Appandix II.



Figuraa 1 through 5 praaant tha aaan d ' acoraa of 
alcoholic Koraakoff and Normal aubjacta on aach racognition 
proba praaantad during tha matching paradigm for aach taat 
condition. On aach figura, tha lina croaaing at d' “ 0.8 
dafinaa a confidanca limit abova which any d ' rapraaanta 
battar than chanca diacriaination batwaan targat and 
diatractor itama at tha .05 laval (Haraacuilo, 1970).

Figuraa 1 through 5

Koraakoff acoraa do not uniformly fall balow chanca 
axpactancy but rathar vary aa a function of tha taat 
condition, aa do thoaa of tha Normal controla.

Tha Hann-Whitnay U taat waa uaad to coapara tha d/ 
acoraa of tha two groupa on aach racognition proba for aach 
taat and to coapara tha dagraa of gain (tha d' acora on tha 
third racognition proba mlnua tha d/ acora on tha firat 
racognition proba) for aach group in aach taat condition. 
Sinca pradiction of parformanca waa mada poaaibla by 
application of tha findinga of Mattia, Kovnar and Goldmaiar 
(1978) with varbal matarial, ona-tailad p valuaa wara uaad.

Tablaa 1 and 2
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Tflbl« 1

Mann VJhitnav U Taat

T>lt____________________ Pr<?b» ;_____ Proba 2________Proba
________________________ y B________U d__________ U p

Mixad Maaningful 7 0.043* 6.5 0.036* 6.5 0.

Catagorizad 8 0.061 5 0.019* 5 0.
Maaningful

Category Contrast 5 0.018* 0 <0.001* 0.5 0.
Maaningful

Mlxad Nonmaaningful 9 0.083 4 0.014* 7 0.

Catagorizad 10 0.112 8 0.061 4 0.
Nonmaaningful

• Significant at p < .05

2.

036

02*

002

044

014
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Tabla 2 

Hann-Whxtnty U Taat

Gain <d' Proba 3 - &' Proba 1)
U B.

Mixad Maaningful 11 0.144

Catagorizad Maaningful 13.5 0.257

Catagory Contraat Maaningful 7 0.041*

Hixad Nonaaaningful 16 0.404

Catagorizad Nonmaaningful 7 0.044*

Significant at p < .05
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Alcoholic Korsakoff and control subjects differed 
significantly in their ability to discriminate target from 
diatractor items on the Nixed Meaningful test (figure 1). 
While significantly above chance, d/ scores of the alcoholic 
Korsakoff patients were significantly poorer than those of 
the controls on each of the three recognition probes (Probe 
1, U ■ 7, p * 0.0427; Probes 2 and 3, U * 6.3, p » 0.0335).

On the Categorized Meaningful task (figure 2>,
alcoholic Korsakoff patients also obtained d ' scores 
significantly above chance on all three recognition probes. 
The Korsakoff group, however, performed significantly mors 
poorly than normals on two of the three recognition probes
(Probe 2, U ■ 5, p * 0.0192; Probe 3, U » 3, p * 0.01995).

While the d' scores of alcoholic Korsakoff patients in 
the Category Contrast Meaningful condition (figure 3) were 
again significantly above chance, they differed 
significantly from the control subjects on each of the three 
recognition probes (Probe 1, U * 5, p * 0.0175; Probe 2, U * 
0, p * 0.00075; Probe 3, U * 0.3, p ■ 0.00155).

The recognition memory of alcoholic Korsakoff patients 
for the Mixed Nonmeaningful material (figure 4) was likewise 
significantly above chance. Mean d/ scores for alcoholic 
Korsakoff and normal subjects differed significantly on two 
of the three recognition probes (Probe 2, U * 4, p ■
0.01405; Probe 3, U = 7, p * 0.0441).



28

Only on tha Catagorizad Nonmaaningful taat (figura S) 
did tha Korsakoff acoraa ganarally fall balow chanca 
laval. Tha two groups diffarad significantly on tha last 
racognition proba (Proba 3, U * 4, p * 0.01403).

A comparison of tha gain acoraa (tha d ' acora on tha 
third racognition proba minus tha d/ acora on tha first 
racognition proba) for aach taat ravaalad a significant 
diffaranca batwaan alcoholic Koraakoff and normal aubjacts 
in tha Catagory Contrast Ksaningful and Catagorizad 
Nonmaaningful conditions only (U ■ 7, p * 0.0413 and U ■ 7, 
p “ 0.0441, roapactivaly). Whila tha pattarn (aaa figuras 1 
through 5) of racognition mamory parformanca of tha two 
groups waa similar in aach of tha othar tasks, in thasa two 
conditions tha Korsakoff racognition mamory manifastad on 
tha third proba as comparad with tha first proba was 
significantly worsa than normal.



Discussion

Signal dstsctlon thaory prsdlcts that ths most 
difficult task will bs ths ons in which thsrs is ths moat 
similarity bstwssn stimuli (targst and distractor items), 
making for a small signal to noise ratio. In this case, ons 
would prsdict tha Catagorizad and Mixed facas tasks to ba of 
equal difficulty (mala targets vs. mala distractors and mala 
* famala targets vs. mala * famala distractors seam to bo 
squally similar). The discrimination raquirad by tha 
Catagory Contrast facas tost should ba much easier, since 
mala targets are quits different from female distractors.
One would make tha same prediction for tha Nonmaaningful 
tasks: computer-generated random shapes of equivalent 
complexity as targets and distractors are vary similar and 
therefore should be more difficult to discriminste than high 
complexity targets vs. low complexity distractors.
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If on* makes a dir*ct coapariaon of av*rag* <2_' l*v*la 
b*tw**n tests, th* pattern of tost difficulty for aach 
subject group is readily seen. For the Meaningful tests the 
patterns in increasing order of difficulty are aa follows: 
Normals - Category Contrast, Categorized, Mixed 
Korsakoffs - Mixed, Categorized, Category Contrast.
The following patterns, also in increasing order of 
difficulty, are apparent when the Nonmeaningful tasks are 
compared: Normals - Categorized, Mixed

Korsakoffs - Mixed, Categorized.
Clearly, the pattern of teat difficulty for Normals is that 
predicted by signal detection theory whereas for alcoholic 
Korsakoff patients it is precisely the reverse. Increasing 
categorization, and therefore decreasing similarity of 
target and diatractor items, made the task easier for 
Normals but actually made it more difficult for alcoholic 
Korsakoff patients.

The results of this study confirm the presence of a 
short-term memory disorder for nonverbal material in 
alcoholic Korsakoff syndrome and argue against a material- 
specific effect (Butters, Lewis, Cermak and Goodglass,
1973). Moreover, this study replicates the findings of 
Mattis, Kovner and Goldmeier (1978) and Kovner, Mattis, 
Goldmeier and Davis (1981) and extends them to nonverbal 
stimuli. Mattis, Kovner and colleagues observed a 
distinctive pattern in the recognition memory performance of
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alcoholic Korsakoff patisnts that clearly distinguish** thas 
fro* othar amnesic groups: "whan prior familiarity is aqual
for both groups, tha Korsakoff patisnts dsmonstrats a 
ralativa dacraasa in d ' as coaparad to controls as tha 
intrinsic saiantic organization of tha word list incraasas" 
(Mattis at al., 1978). This was saan to support tha 
hypothasis of Buttars and collaaguas that a sanantic 
ancoding daficit was contributory to tha alcoholic Korsakoff 
memory disorder. Mattis at al. (1978) also postulated a
"trace strength" theory to explain tha negative slope 
phenomenon with denotatively catagorizad word lists: 
stimulation of a targat item also stimulates its strong 
associates (i.e. increased trace strength of both target and 
associates) such that, with repeated presentations, tha just 
noticeable difference between target and diatractor itams in 
a categorized task falls below that level necessary for 
discrimination. This theory, unfortunately, works well with 
verbal stimuli but does not appear to explain the phenomenon 
of recognition memory decline across probes with nonverbal 
material for which, although faces per ae are meaningful, 
there is no prior familiarity with the particular items used 
and therefore can be no associates to stimulate.

Kovner, Mattis, Goldmeier and Davis (1981) went on to 
describe the inability of alcoholic Korsakoff patients to 
reliably utilize category distinctions as a deficiency of 
"selective attention." This, however, may be an
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oversimpllfication of the obtarvad findings sines ths 
category distinctions did not provs usslsss to alcoholic 
Korsakoff patisnts but rathsr wars incrsasingly dlsruptivs 
to thsir rscognition performance.

Ths disruptivs effsct (on rscognition msaory 
psrformancs) of distractor itams taksn from a catsgory 
differsnt from that of ths targsts may bs attnbutabls 
instsad to ths intactnsss of priming sffscts that has bssn 
demonstratsd in alcoholic Korsakoff syndroms (Cohsn, 1964; 
Squire, 1988). Convsntional msmory tssts sxamins sxplicit 
memory. Priming tasks, which do not dspsnd upon ths 
retrieval of any spscific learning experience, assess 
implicit msmory (Graf and Schactsr, 1965; Schacter and Graf, 
1986a; Schacter, 1987a). Priming effects are manifested by 
an enhancement in psrformancs and can ba examined without 
the subject's awareness.

Cermak (1985) ana Warrington and Weiskrantz (1982) 
maintain the viewpoint that priming effects in amnesia 
reflect an activation of a pre-existing semantic 
representation rather than new learning. In support of this 
hypothesis, Cermak, Talbot, Chandler and Wolbarst (1985) 
found that alcoholic Korsakoff patients did not exhibit 
priming effects when pseudowords were presented on a 
perceptual identification task, while normal subjects did. 
However, just as Mattis and colleagues' trace strength 
hypothesis was not viable in the context of the present
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study, so too is ths concspt of a pre-existing ■•■antic 
rsprossntation unproductive in an attempt to understand the 
alcoholic Korsakoff patient's performance on tests of 
nonverbsl memory for which there is no pre-existing network 
of specific memory representations waiting to be activated.

It has been suggested by Schacter and Graf (1966b) 
that there are two types of priming which vary in effect 
with severity of amnesia. Using word-completion tests with 
amnesic subjects, they were able to demonstrate implicit 
memory for new associations (i.e. associations that had no 
pre-existing representation in memory). They subsequently 
found the priming effect for new associations only following 
a study task that required elaborative processing (the 
generation of a sentence that linked each member of an 
unrelated word pair in a meaningful way); there was no 
implicit memory demonstrated following the non-elaborative 
task (the comparison of the number of vowels in each member 
of the unrelated word pair). Schacter and Graf conclude 
that the priming effect which is preserved in most amnesic 
subjects is that priming which can be attributed to the 
activation of pre-existing memory representations. There is 
another priming which requires elaborative processing and 
which seems to be preserved in only "mildly" amnesic 
patients. (The authors acknowledge the difficulty in 
clearly defining the severity of amnesia; they grouped 
amnesics, with each group of mixed etiologies, according to



differences in magnitude of I.Q.-H.Q. splits). Schsctsr and 
Graf found furthsr that prising sffscts for now associations 
wars not affoctod by ths sxpsrissntal manipulation of dogrss 
of slaborativs procsssing roquirod (as was oxplicit mamory), 
nor by axpanmantally inducad intarfarancs (again, as was 
axplicit mamory). This dissociation batwaan implicit and 
explicit memory lad them to propose that “at least soma 
amnesic patients are able to establish the components of a 
memory representation that are produced by relatively low 
degrees of elaboration, and that support implicit memory for 
new associations, even though they are unable to store those 
components of s representstlon thst sre produced by more 
extensive elaborative processing, and that support explicit 
remembering.“

Jacoby and Dallas (1981), extending the conclusions of 
Huppert and Piercy (1976) 1978), have hypothesized that it 
is the ability to retrieve contextual information that is 
impaired in amnesia, while the generation of relative 
perceptual fluency (that which produces a feeling of 
familiarity) remains intact. This perceptual fluency is 
what enables the amnesic patient to exhibit facilitation in 
priming tasks and display a relatively intact recognition 
memory.

In order to explain the results of the present study, 
it may be necessary to postulate the presence of two priming 
effects in competition. Within this "competitive priming"



hypothesis, thsrs would exist two priming sffscts, ons for 
target items and one for diatractor items, with the second 
priming <eg. of different category distractor items) forming 
a competition with the first (target items). While one 
exposure to the second, categorically different stimuli is 
not enough to be disruptive, repeated exposures increase the 
priming effect of the second (distractor) set of stimuli. 
Thus, the degree of competition between the two sets of 
stimuli (between target items and contrasting category 
distractor itams) is incraased with each repetition of the 
second set (distractor items) and recognition memory, as 
measured by d ', is increasingly impaired. When male and 
female faces are presented as target stimuli (Mixed 
condition), the two potentially different categories are 
primed equally with no decrease in d' seen across probes.

This theory is similar in reasoning to the "trace 
strength” hypothesis (Mattis et al., 1978) but utilizss a 
broader cognitive framework and thereby explains equally 
well the performance of alcoholic Korsakoff patients with 
meaningful and nonmeaningful as well as verbal and nonverbal 
material.

It may be of potential therapeutic benefit to explore 
the possibility of manipulating priming effects, and 
limiting the competition of these effects, in alcoholic 
Korsakoff patients' environment in an attempt to maximize
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thair ussful skills and racognition of day to day avanta. 
Glisky, Schactar and Tulving (1986a; 1986b) uaad an approach 
that focuaaad on tha "acquisition of doaain-apacific 
knowladga" and had aoaa auccaaa in uaing a priaing tachniqua 
to taach alcoholic Koraakoff patianta a aaall coaputar 
vocabulary and rudiaantary coaputar akilla.

Tha nonvarbal racognition aaaory taata praaantad in 
thia papar hava a diract clinical uaa in tha diagnosia of 
alcoholic Koraakoff Syndroaa. Furthar rasaarch would ba 
halpful, howavar, to dataraina if thaaa tasts could ba 
ahortanad and atill praaarva tha diatinctiva nagativa alopa 
phanoaanon of alcoholic Korsakoffa' <!' racognition 
parforaanca on catagorizad tasks. Also, coaparativa 
rasaarch naada to bo dona, adainiataring thaaa tasts to 
patianta with diffarant foras of aanaatic diaordara, in 
ordor to conflra that this dacllna of d' across probas on 
only catagorizad tasts is lndaad uniquo to, and thoraforo 
diagnostic of, tha alcoholic Korsakoff aanoaic syndroaa.
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Appandix I: Test Stimuli
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Taat l: 

Targat Itama:

Hixad Maaningful 

Mala and Faaala Facaa
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Teat l: Mixed Meaningful 

Distractor Items: Male and Female Facea





4 2

Teat 2: Categorized Meaningful 

Target Iteas: Male Faces





Teat 2: Categorized Meaningful 

Dietractor Items: Male Faces
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Test 3: Category Contrast Meaningful 

Target Items: Male Faces





Test 3 :  Category Contrast Meaningful 

Distractor Items: Female Faces
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Teat 4: Mixed Nonmeaningful 

Target Items: 6 Point and 8 Point Random Shapes
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Test 4: Mixed Nonmeaningful 

Dutractor Items: 6 Point and 8 Point Random Shapes

N.B. Tha dot danotas tha top of each recognition card, and 
appears on both target and distractor cards.
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Test 5: Categorized Nonmeaningful 

Target Items: 24 Point Random Shapes
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Taat 5: Catagorizad Nonnaanlngful 

Diatractor Itama: 12 Point Randon Shapaa

N.B. Tha dot danotaa tha top of aach racognition card, and 
appaara on both targat and diatractor carda.
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Appendix II: Recognition Probe Test Orders
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Randoa order of praaantation of targat and distractor ltaaa
for aach recognition proba

Prbbt 1 Proba 2 Proba 3
D T D
T D D
D D D
D T T
D T T
T T D
D D D
0 D D
T T T
D T T
D T D
D D T
T D D
T T D
T T T
D T T
D D D
T D D
D T T
T D D
T T T
D D T
D T D
T D D
T T T
T T T
D T D
T D T
D D T
T D D
T T T
T D D
D D D
0 0 D
T T T
T T T
D D O
D D T
T D T
T T T
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