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IKTRODUCTION

Clinieal experience with braln damasged patients ine
dicates that defective memory, eapecially for resent eventsa,
is a very common symptom, However, very few cobjlective studles
concerning the status of memory have been reported in the
litersture,

Most atudies doms teo date have been concernsd with
differentiating heterogeneous groups of braln damsged petients
from other diagnostie categorles on the baals of global mem=-
ory impsirment, A few have focused attention on the effect
of different types of brain injury or dlsease on memory ablle
1ty., utherasa nhave asttempted to relate memory impalrment te
the emount of cerebral damage, while ethers have been con-
cerned with leeallsing memory funetion within the brain,

With the sdvent of factor analyels, it hes been pos-
aible to compose a battery of memory tests, esoh measuring
sams specific funetion of memwory, in order te analyse memory
in terma of fac¢tor concepts, The use of factorlal date may
be helpful in preoviding mere sccurate and meaningful assess-
mont of memory losses in brain damaged patients,

This report 1is concerned with the nature of recent
memory impalrment, enalyzed in terms of factor consepts, in

dominant temporsl lobe brain damaged patlents as opposed to
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those sulfering damage Iin non-temporsl areas,

The firat portion of the thesis is concerned with e
review of the literature on the various appreaches used in
studying memory defect in bralsn damaged individusls., Bmphas
ising quantitative studies, this review shows few previous
attempts at assessing the nature of memory impalirmens, This
is followsd by the fermulatien of the hypotheses,

A depeription of the experimental design of the proe
Jeot 1is presented, emphasising the nature of the teats usil~
ized and the eriteria for selesting the sample population.
It deagribes the ma jor sharac¢teriaties of the brain damaged
sample and the stabtigtienl operations smployed,

The results obtained in this anelysis ¢f memory abile
ity are then presented and discussed, Thias diseuassion evrl~-
uates the intergroup and intartest differences in memory
impairment in terms of the exiazting sonventional theories of
brain funetioning. A less dichotomoua theory is then pre-
sented in whieh an hierarchical model of brain functioning
is pestulated,

Pinally, the summary and conclusiona of the investe
igasion are presented along with suggestions for further

rasosren,



CHAPTER I
REVIEW OF THE LITERATURE

This chapter presents a review ¢f the literature on
the studiea of memory diascrders in braln damaged individualas,
Histerioally, studies on memory defesct in organic brain
danmaged persons can be divided into two basic approaches,
the gualitative and quantitative studiean, 4 briel review of
the qualitative atudies ia presented, followed by a review
of the qunntitaéZ;ﬁyatudias outlining the major trends of
researah, A thiréd section will introduce a multidimensional
sppreach te the study of memory defscta in brain damaged In.
dividusls in whieh Guilfordts Strueture of the Intellect
Theory will be presented, Finally, the last section will
present a swimary and the ptatement of the hypothases to dbe
tested,

1, QUALITATIVE APPROACH IN JTUDYING MEMORY DEFECT3

Typleally, the qualitative approzech to the study of
momory defeots utiliged direct observation of a aingle in-
dividusl, or a group of individuals, and any impalrment was
noted, The most cobvious or gross impairments were then tabe

ulated and desoribed as coherently as possible,
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€linignl observatiocon of brain demaged individuals ine
dieates that defeetive memory, espeeially for recent events,
is a common symptom., Cameron, in obaserving c¢ases with a
permanent, progressive type of damage states:
« o frequently the firast aign of organielity is inereas-

ing forgetfulness, The patlent cannot remember whers

he hag loft or hldden persomal belengings, he does
not reecall having met regent asguaintances before,
and he forgets engagements whether Uhese &re recrsat-

lonal or in the lins of duty. He tends to repeat

himsell, often telling the same thing over sand over

with the same detell to the same person, He falls to

retaln new things that others tell him, hs cannot

learn new procedures, and he becomes easily confused

in & new enviremmens,l
Camercn's observatiens were based on iandividuals showing
goneralized deteriorstion of the brain, however, muech infor-
maticn has been obtained sbout wemory funetioning resulting
from damage %o specifie or loealizsd regions ef the brain,
In the majority of studiss, two reglons of the dbrain seem
primavily and most frequently studied, Theae are ths frontal
and temporal areas,

KlebaneffZ, in his review of the payenhologieal shenges

in brain demage, notes that it was generally agreed that the

1 torman Cameron, The FPaychol of Behaviour m%%»
orders, a Blosceial Interpretation, Bosten, Houghton Hifflin,
iﬁKi. P %c

2 8,G, Klebaneff, "Psychelogieal shanges in organic
brain lesions and ablations”, in the Psysholegieal Bulletin,
vol. 42, ¥We. 9, 1945, p. 585-623,
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mental aymptoms which occour from frontal and temporal lobe
damage are generally the same, The majority of studiss dea~
eribe such aymptoms as distractibility of attention, luss of
spoataneity, general intellestual deterioration, changes in
mood and psychomotor tempo, aAnd msmory losa, These symptoms,
however, are not found in cases of parietsl and ceecipital
brain damage, In the former, defects are primarily psychoe
physical while in the latter they &re visual,

¥ith reapest.te memory loas with frental gertex dam-
age, Klebanoff3 noted that out:of 39 studies between 1870~
1941 that he reviewsd, only eight cbserved an impalrment in
recent memory ability, Three cother authors found that memory
dafect wes & gensralized one affecting both recent and remote
mewory funetiona, One author found that remcte memory re-
nained .intaet, while resent memory was mariedly lmpalred,
The remaining studlies falled %o note the existence of any
memory defect whatever, The gonfusion and disagreement with
reference to the exlistence and nature of the memory loss can
probably be attributed to the sbsence of any test teshniques
for At's more objestive evaluation,

Much the asams situatiocn was observed with reference

to memoyy loss in temporal lobe cases, however, thers

3 Idem.; iBid,, p. 588-389,
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appeared to be nore agreement among investigators as to the
existense of a definlte memory defect,.

Kolodnyh obaerved a definite memory loss in 19 of the
38 cases of temporal lobe tumors thad he studisd, The mem-
ory defect involved both recent and remote events and ap~
peared to be more svident in cases of left.sided tumor than
right-aided tumor,

3imilarily, ¥insk1S studied a number of left.alded
Semporal tumor esses and observed that resent memory was in-
itially affeated, but im the later stages of ftumor growth,
remote memory alaoc besame involved and impairment appearsd
to be more generalized, Minski believed this to be character-
istiec of the typlcal wemory loss in organie brsin dlsease,

Keschner 53.5;§ studied 110 cases with tumers in the
temperal lobeas and found that fifty percent showed some type
of memory disturbanece, ZExplering the nature of the defect
from a different peint of view, they found that the defects

it S0,

4L 4. Koledny, "The aymptomatolegy of tumors of the
temporal lobe", in Brpain, Vol, S1, ¥Wo. L, 1928, p. 385-417,

S L. Minski, "The mental symptoms assoeiated with
58 cases of cerebral tumor®, in the Journal of Neurologieal
Psychopsatholo ¥y Vol, 13, 1933! P 336"%30

6 M, Kesochner, M,B3, Basnder and I, Strauss, "Mental
symptoms in cases of tumor in the temporal lobe", im the
Archives 4 ology and Payshiatry, Chisage, Vel, 35,

’Pn g SR,
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were primarily in the spheres of retention ané recollection
while recognition wes found to be least alfected,

More recently, Fenfleld and Rasmussen?, on the basia
of electrienl gtimulation of the exﬁoasd gcortex, attributed
the role of peraervation of memory trasces to the temporal
lobe as a whole, By stimulating the exposed temporal cortex
they could elicit a varisty*et memories of past experience
from the conscious patient, They consluded that the temporal
lobe is concerned with memory funetions and with judgments
and assessments of current sxperlence based on memery,

Altheugh the qualitative observations -concerning the
nature of memory defect is vague and confused, there is
general agreemsnt ameng investigatora that the temporal lobes
ere lnvelved, in some sapaeldy, with memory functioning. It
is obviocus that only gross estimstes of memory losza could de
evaluated on the basis of qualitative atudies. In erder to
sdequately evaluate the nature of memory deficit, strict cone
trols and testing techniques ars requirsd, The following
ssction will review the studies utilizing such guantitative
technliques,

7 W, Penfield and T, Rasmuasen, The Cerebral Cortex

of Man, & Cliniecal 3tudy of Locslizatlion of PURCLAON, Hew
York, ﬁhemiiian, 1950, xv-248 p.
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2, QUARTITATIVE APPROACH IN STUDYING MEMORY DEPECTS

Very foew atudies uaing quantitative techniques have
attempted %o evaluate the nature of memory defiecit in brain
damaged individuals, The studles done to date follow cne or
more of five diatinet trends, The first are studisa utiliz-
ing glebal testing teshnigques to indireetly contribute inow-
ledge on memory lmpairment, The seeond asre studles concern
ed with differsntiating heterogensoeus groups of organie
patients from those of other diagnostic ocategories using
memory-type teata, The third are studies evaluating the ef-
fects of different types of brain damage on memory tests,

The fourth are astudles attempting to relate ths amount or exe
tent of brain damsge to impairment of memory abllity, The
fifth are studles relating the effeet of temporal lobe damage
and memory dysfunetion, BHach of these trends will be
revieved,

1. Studies Utilizlng Glob-l Techniques - Although
most giobal testing techniques, such as the Weshsler Adult

Intellizence ﬂeslua, are heavily welghted with referensce to

test itema of memory functioning, relatively lew investigat
ions of a systematlioc nature have evaluated memory impeirment

per se in osses of cortiocsl damage, Most of the sbudies

8 David Weshsler, The Measurement and Appraimal of

Adult Intelligence, Baltimore, williams and wilkins, 1068,
Ko Pe
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have been soncernsd with two basic problema., ¥First, in eval~
uating general intsllecturl deterioration and second, in
searching for z pattern of responses which would differentiate
erganie patients from thoase of other diagnostic groups, Ex-
tensive sritieal reviews of both these major problems are
given by Klubanaftg, Klebanoff 23‘5;}@, Waahalarll, and
Mayamla.

Desplite the controversy centered around the tepies of
general intellestual deterioration in organics and the pre-
sence or absense of a pattern of differentiating responses,
most investigators.are in agreement that the aubtests of
immediate memery abllity are usually affected, to some degree,
by cortieal damage,

Because the Digit Spen subtest is usually affected by
brain damege and because this subtest 1ls generelly regarded

9 8.G. Klebanoff, "Paychologlical changes in organie
brain lesiocns and ablations", in the Psyechologleal Bulletin,
an. uzp EQ. 9’ 19’-.'5’ P 585"'623.

10 3.4, Klebaneff, J,L., 3Jinger and H, Wilensky,
"Paychological consequences of braln lesions and gblations®,

in the Faychologieal Bulletin, Vol, 51, No. 1, 1984, p. 1-41,

1)l David weehsler, "Changes in intelligence consequent
to Brain damage"”, in David Wechsler, The Meagurement end

Appraisal of Adult Intelligenss, 1958, p. clh-225,

12 ¥, Meyer, "Psychological effeots of brain damage",
in H.,J. Eysenqk, Ed., Eandbook of Abnormsl Fayshology, YNew
York, Basie Books, 1961, p, 520565,
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as a tesat of immediate memory spanll it has found 1t's way
into many of the speciallzed test batteries of memory ability,
Studies utilizing these teshnigues will be reviewed in the
follewing sections,

2. Memory in Hetverogeneous Organie Groups - Although

numerous studies have been concerned with memory functionlng
in heterogensous groups of organic patients, few have been
concerned with the evaluation of the nsture of memory defect
that has been evident, ¥ost investigstions have been caprried
out in the attempt to differentiate these groups of brain
damaged patients from those of other dlagnostic categories,
on the basis eof tests primarily measuring memory ability,
Huntll devised the Hunt-Minnesots Test for Organie

Brain Damsge to differentiate braln damaged patlents from

non-brain damaged Individuala using tests in which the sube
Jeet must learn palrs of geometrieal designy and pairs of
words s0 that when he 1s presented with the desizn or word of
one palr he can resall the corresponding design or word, The

socres achieved on these were then compared to a vocsbulary

13 David Wechsler, "A standardized memory scale for
elinical use®, in the Journsl of Psyehology, Vol. 15, Pirst
h&lf, 19’45’ Po 87"‘950

14 2,P. Hunt, "4 prastical slinicel test of organie

brein damsge”, in the Journal eof Applisd Psyshelo Vol, 27
¥e, 5, 1943, I;a 375388, r B3 ’
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score and expreased in terma of a "T.score”, Hunt tested a
heterogeneoua group of 33 organic patients and a control
group of il neurotises, payohotics and normals. The results
indicated that the organie patients scored algnificantly low-
er than the normal greup on all trials of reocall for designs
and worda, Organie patients consiastently showed "T-acores”
greater than 66 while the control group seorsd sonsistently
below 65, Hunt used this score to differsntiate between
organic patlients and those of other diagnostlic groups. Unw
fortunately, most other inveastigators falled to confimm
Hunt's findings,

Yhtesl5, in reviewing the literature on the validisy
of some psychological tests of brain damuge, found that of
the five studles he reviewed which utilised the Hunt-Miune-

ao%&, not one confirmed Hunt's findings, However, most of
these studles were primarily aoncernsd with differentiating
between groups on the basis of the "T-score" and did net
evaluate the signifismnge of the differences on the memory

for designs and memory for words pairs,

15 Aubrey J. Yates, "The valldity of some psychological
tests of bruin damege”, in the Psyeholoplieal Bulletin, Vol.
51, Bo. L, 1954, p. 359-379,
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Rappaportlé adminiastered the Word ifaira I and II from

the Hunt-Minneaota, slong wilth a Digit Span test, two recall

of short stories tezts, a memory for designa test, and other
tests of general intelligence to 4,2 brain damaged and 85
sehigophrenic patienta., He found that the schizophrenie
group ‘scored significantly higher on all the memory tests ex-
cept the memory for designa test, fThe organie group showed
significantly higher scores on this test, The results from
this investigation cannot be considered as consluasive, since
there 1s some question of whether the groups were adequately
matched for ege, In part, the results seom to confirm Hunt's
findings as well as other studies on memory dysfunction,

Armibngal7 administered & teat of memory for short
stories to a heterogeneous group of organic patienta and a
econtrol group of pormal and neurotis subjects, The test re-
quired the retention of dates, times, distances, directions,
names, and other information, He found thet the:brain dame-
aged group scored significantly lower than the sontrols, This
finding was confirmed in Happeportts study,

16 3,i, BRappeport, "Intellectusl defleit in organics
end schizophrenics™, in the Journal of Consulting Fsy-hology,
Vol. 17, ¥o. S, 1953, p. 389355,

17 $.G, Armitage, "in analysis of certain psychologlesal
tests used for the evaluation of brain damage”, in tha

Pazcholgg;eﬁl’Menoﬁgaghgg Vol, 60, whole Yo, 277, 1946,
Po -, M
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With regeard to the memory for designs test, Bentonld

developed the Visual Retention Test, composed of saven geo-

retrical desizns arranged in increasing order of complexity,
to differentiste between organic and non-orgsnic patients,

He tested a group of 78 persons of which 22 percent were nor-
mal aubjects, 27 percent neurotics, 26 percent psyechopathie
perascnalities, 13 percont mental defectives, 9 percent
epileptiecs and related states and 3 percent concussion and
head injury cases, He found thet the organiecs generslly
completed less than three designa correctly, while the non-
orgenics had no difficulty in completing three or more dee
signs correetly, This finding waa not evident in happaport's
study, however, there were 8 number of serious flaws in this
investigation which invalidate the results, Flrst, there

wes no statistienl analysis of the data, 3econd, the -ample
could hardly be considersd represgentative of the brain dame
aged populsticn, Third, variables such as age and intel-
ligence were left unecontrolled, In any event, later studles

seemed to confirm Benton's findings,

18 Arthur L. Benton, A Visual Retentien 'fest for
Cliniecal Use, Yew Yerk, Pasyvebologlcal Corporation, 54 p.
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Graham end Kendalll? devised a memory for designs test
composed of fifteen designs and administered these to &
heterogeneous group of brain damaged patients and & control
group of psychotie, neurotie and normsl medical patlients,
They found that the test could differentiate fifty percent of
the organie group quite clearly, Some lmpalrment in memory
for designs was evident in most of tho brain damaged group.
However, the authors falled to analyze their results statist-
10a8lly making thelr conclusions difficult to evaluate,

In a more comprehensive study, Knott et g;?g cevised

8 short battery of memory teszts mads up of the Benton Visual

Retention Test, three teats of recall of pictures in which

the subjeet must recall s series of pleturesz after various
time intervals, a completion of matrices test in which the
gub ject must remember the steps involved in completing the
patrices, a symbol recall test in whieh the sub ject must draw
symbols in an order presented previocusly, and a digits for-
ward test, This battery was adm'-1atered to a heterogeneous

group of 102 hospitsl patients made up of neuroties,

19 Praneis X, Graham ané Barbars S, Kendall, "Fer-
formance of brain damaged patients on a memory for designs
test”, in the Journal of Abnormal and Social FPsychology,

vol, 41, No., 3, 1940, p. 303=31L,

20 J.R., Knott, J,P, Umberger and I.,M, Bilodeau, "The
applicstion ef an experimental memory battery in the psyche
istrie clinie”, in the Journal of Clinical Fsyshology, Vel,

8, ¥o. h, 1952, p. 355-361,
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payohotics, personallity and beshaviour disorders, and organlc
psychotiecs, A control group of 50 freshmen nurses was i3ed,
The rssults indicated that the organiec patients scored sign-
ifiecantly lower on four of the tests: ricture Recsll A and B
{both involved short time intervals), Matrices, and the

Benton Visual BRetention Test., In addition, the sechaler

Memory Scale wes administered to 48 patlents. A positive

corralation of 0,72 was cbtained between the Wechsler Memory

Seale and the four differentlating tests, However, 1t 1s
nct eclear from wbhish of the groups the 48 patisnts were sels
ected for this part of the investigation, The authors mlso
failed to supply data on the eontrelled variables, such as
sex, age, education and intelligence, making the results 4dif-
fioult to avaluate objectively.

Other lnvestigators have utilized the wWechslsr Memory

Seale in attempting to differentiate brain demaged patients
from other dlagnostic categoriesa,

Cohen®l administered the “~chsler Memory Seale to &

heterogensous group of 1lhli broin damaged patients and a cone
trol group of lijly neurotic and paychotiec patienta, The re-

sults indioated no signifiecant differences between the organie,

21 J, Cohean, "Wechsler memory scale performence of
payuhuneugotic. orgnnia and aahizaphranig group;“, ig the
Journal of Censulting Psychology, Vol, 1k, ¥o. 1950
BT~§7Tr§75- » ’ ’ )
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neurotie, and psychotie groups on any of the memory items.

fHoward?? administered the Weghsler Memory Sezle to a

group of k43 brain damagsd patients and a control group of 43
psyehotic patients., Irn sddition, the scale was administered
to & group of 35 parsetics and a group of 35 psychotlc con-
trols matched for age, edusation, occupational level, and
lenzth of hospitalization, %The results irdleated thast there
were no significant differences between the heterogeneous
group of organics ana the group ol pasychotics., This finding
esonfirmed Cohen's results, However, ths soale daifferentiated
between the paretics and thelr matohed controls on Tests I
{personal and current infermetion), II (orientation), III
{mental control), and VI (memory for designs) at the .01
level of eonfidensce and Teats IV (recall of logzleal material)
and V (memory span) at the ,05 level, There was nc signl.
Ticant difference on Pest VII (msscelate lesrning) of the
scals, This finding points to the possibillity that d4if-
ferent homogensous types of brain injury or disease roy show
merory defects while other types do not, A few Investigators

have explored this possibilivy.

22 Alvin R, Howard, "Disgnostic value of the Wechsler
memory agale with selscted groups of institutlionalized "
patlenta”, in the Journal of Consulting Psyshology, Vol. 1,
ﬁec 5' 1950’ ?0 37m0
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3, Memory in Differeunt Types of Broin Damaze - Some

investigators have shown interest in studylng memory de "icit
resulting from different types of brain Injury or disease.
Most have attempted to evaluate irpalrment from generalized
demage toc the brain as opposed to focal damage,

Zangw11123 atudled nmemory defleit in different ca:es
of neuropsyshiatric patients with verbal memory tasks, His
battery included a Digit Span test, two rote learning tasks,
and a substanoe recall taak made up of two short stories. He
I'sund that cases of generalized brain damage dlaplayed intact
verbal memory span but grossly impaired verbal learning,
Substance recsll #es alsoc defective in thease cases, (ases
showing foeal lesions -~ the speech areas showed impalrment
of memory span and severe difficulties in rote learning,

The results, however, are not conclusive sinece the dats was
not subjected to statistical analysis,

Simiiarily, w1nrieldzh stucied three groups of epilep~-
tic conditions and a control zr. - of normal sub jests,

Among other testa of general intellsctual functioning, he

admninistered the associate learning tasks from the wechsler

23 0,L. Zangwill, "%ome gqualitative observations on
verbal memory in cases of cerebral lesion', in the Britiah
Journal of Paychelogy, Vel., 37, Part 1, 19ﬁ6, p. 8-18,

2 DL, Winfleld, "Intellestual performance ¢f oryp-
togenic eplleptica, symptomatiec eplleptica and post-traumatie
encephalopaths”, in the Journel of Abnormsl and Soeial Psyeh~

ology, Veol. L6, Ko, 3, 1581, p. 336-3L3,
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Memory Scale, !le found that only those patlents showlng

locelized lesions were impaired con tlie amssoclate learni: 7
tagks, 7The remaining patients were not significantly differ=
ent from the control group.

On the other hand, Sharp25 found that general paretics
and senile patlents showed poor performance on & wemory for
visual designs test, However, the suthor used ar 84 point
secrins scale made up of many items of grephle anslysls zo
that the nature of tne memory deficit was hard to evaluate,

One of the main eriticlams tec bs dlrectsd tcrard
studies cn different types of brain damsge and memory impair-
ment is that little attention was prid to the amount nf dame
age sach group suffere:. It 13 possible that memory differ-
ences could sppear between groups simply because esch sufe
fered a different amount of damage.

h. Memory and Extent of Brain Demape -~ The poss-

1bility that the amount of damage .uffered cculd influerce
teat performance was explored by “1ta and his co~worker326.
Alte et al studled groups of orgeanle patients showing

a combination of focal and diffuse brain injury divided on

2 4.,A, Tharp, "The dlagnostic slignifieance of a visual
memory drawing test", in the Journal of Abnormal and Soeial
Psyehology, Vol. Lk, No. L, 1949, p. B17-C27.

26 J,A, Alta, S.0G. Armitege, R,M. Relitan end A,
Rabinowitz, "The use of certain psychological tes s in the
evaluation of brain injury", in the Journal of General Payoch~
ology, Vol, 37, Firast half, 1947, p. 2L~Ll.
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the basis of mild, moderate, or severe damsge, The rrsults
indiocated no significsnt differences between any of the yroups

on a digit span test, The Hunt-Minnesota could only differ-

entiate those cases showing severe dsmage, Unfortunately,
differentistion was made on the basis of the "T-score” and
little attentlion was paid to memory impairment on specifice
items of the test,

Studies evaluating the effects of extent of injury . on
test performance have been critieized for dlsrexarding areas
ci the brain important for certain psycholegloal fu -etiona,
Deficits in memeory may appear in any one group, nct only be-
cause they suffer more damage, but merely because a certain
area of the brain ias dc-eged., Prom qualisative studles, 1t
wa3 gensrally agreed that the temporal lobe iz important te
memory funectioning.

S. Mamory in Temporal Lobe “rganig Patlents - Many

investigators have attempted %o evaluste the effects whieh
damage at various foel of the bre'n may have on certalin
saycholozical funntionsa7. A number of thess have attempted
to study the aeffects of temporal lobe damage on memory

ability,

27 V. Heyer, "Psychologieal effeets of brain damage”,
in H.J. Eysenck, %d,, Handbook of Abnormal Psychology, New
Yark. Basic Boekﬂ, 6& , Pe mg.
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Milner2d studied the intellesctusl funotions of 25
temporal lobe organic patients, 13 with damege to the r.gat
lobe and 12 with damage to the left, and a control group of
13 frontal and paristal lobe injuries on a battery of six~
teen tests, She found that there were no signifleant dif-
ferenceg betwsen the temperal lcbe groups and the control

group on the Benton Visual Retentlon Test, but that the temp-

eral lobe groups showed greater impalrment on other visual
tasks,

Meyer and Yates®® studied a group of 18 tem oral lobe
brain damaged patients, divided inteo two equal groupgs on the
basis of dominant and‘men-dominant lcbe injuriesa, on the
ability to retain new sords and the abllity to remsmber word
associetions, Theéey found that the group with dominant lobe
injuries showed severe impalirment on both tests, Purther-
more, this disabllity was present a year after thelr oper-
ationa for temporal lobe epilepsy -nd appeared to be of a

permanent nature,

28 Brenda Mllner, “Payshologieal functions of the
temporal lobe"”, in the Psyshologisal Bulletin, Vol. 51, Neo,

1, 1954, p. k2-62,

29 V. Meyesr and A,J, Yates, "Intellectual changes
following temporal lobectomy for psychomotor epilapsy, pre-
liminary communisation”, in the Journal of Neuroiogy and

W, Vol. 13, u@. 1, 1?55' ?: m:gﬁo
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<uadfasel and Fruyser3Q studied a group of epileptics
with psychomotor selzures and IEG snterior temporal lob.
spike focl, & group of epileptics exhibitinz "Grand “al®
selzures and generalized UEG abnormalities and a agroup of
normal controls on a battery of cognitive tests, The temp=-
oral lobe group produced a memory deficit on test items ine
volving verbal material presented auditorily, but no such
deficit was present on non-verbal items requiring the visual
modality, The group with generalized abnormalities 4ild not
differ significantly from the normel controlas, The authors,
hodever, falled to control for dominance of injury.

Yeyer>l administered a battery of memory tests to a
group of 25 temporal lobe organic patients matched for age,
age of onset of 1llness, duratiocn of 1llnsas, extent of dam~
agze, and dominance, The battery included a word lesrning
test and tests of Audltory«Verbal-Recall, Auditory-verbal-
Receognition, Visual-Verbal-Recognitlien, Visual-Dosigne
Recognition, Visual-Deaign-Kecall, and Teotile-Demign-Reeall,
The group was teated pre-~ and post-operatively. The results

indieated that patients wlth non-dominant injuries shosed no

30 AP, quadfesel and P, Pruyser, "Cognitive deficis
in patients with psyehomotor epilepsy”, Epilepsis, Vol, kL,
neo ﬂo;’ 1955’ P 0=90,

31 V. ¥eyer, "Cognitive changee following temporal
lobsctomy ;o; the relief of temporal lobe epil¢p¢y“,ain the
Arehives o nuxelogx and Psyshiatry, Chicsgo, Vel., 51, no
go., my Pe 24953049,
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slgnificent ohange, pre- and post-operatively, on any of the
tests, while those with dominant lobe Injuries showed si ;nifw
lsant impalirment on testa of Auditory-Verbal-decall and lie-
cognition, The viaual and tmetual modalities were relatives
ly unchanged, HNo relationship was found between extent of
damage and performance on any of the tests, Unfortunately,
the author was mainly interested in the effects of the oper-
ation and did not compare those cases with dominant lobe ine
Jurlies to those with non-dominant lobe damage,

Most of the investlgations studying memory Ceficlt in
temporal lobe brain damaged patienta can be oritlclized on one
or more points, Firat, many have faliled to control for the
degree of damage in ti~lr greoups. %econd, some have faliled
to control for domirance of injuries, 281 “Curw

Prom the foresgeing review of the litersture, it was
evident thet most studlies suffsered from several defects whieh
undermine the value of the conclusiona which can be draun
with reapeet to the nature of memory deficits in brain dame
aged individusls, Aside from the various defects in design
Mmich have been mentioned, moat studlesz employed tests of a
complex nature measuring many functiona at one Lime, hen
teat performance depends upon a number of different funcitlons,
any lesion may lesd to a algnificant test Impalirment through
disturbance of any of the funotlons Involved 1ln a test and

for different reasons,
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To adequately analyze memory impalrment in any mean=
ingful manner a battery of memory tests, eaoh of which moage
ure some specific aspeot of memory, is needed, with the ade
vent of factor analysis it has been possible to deseribe more
fully the funotions whigh tests measure. The next sesction
will introduce Gullford's theory of the strusture of the ine
tellect in whieh he proposed the use of factorial data in
providing more accurate and meaningful assessment of intel-
lectual loasses in patheologiocal groupa, Particular attention
will be paid to the matrix of memory factors whieh he proposed,

3. OGUILPORD'S THEORY OF THZ STRUCYURE OF THE INTZLLECT

Ia 1956 Guilford published an article in whieh he
proposed his hlerarchieal theory of the structurs of the ine
telleet, He aststed that "It is the purpose of thia report
to describe a developing pleture of the strugture of the
human adult intelleet, as seen in terms of factora"32, Later
publications33:34 showed that by means of factor analysis, L6
faetors of the intellect had been identifled., These fastors

32 J.P, Gullford, "The structure of intellect”, in
the Psyecholegical Bulletin, Vel, 53, No. L, 1956, p, 267-293.

33 evomeewe~, "A revised structure of intellesct”, in
the Heports from the Psychologleal Laboratory, University of
Southern Californie, Ko. 19, gﬁg?, of P

3l w=wem--~, Persenslity, Toronto, MeGraw Hill, 1959,
xii 1*562 P
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were divided into two broad categories, memory and thinking
abilities, Within the greup of thinking factors, a three-
fold divislon is made into segments called cognitive faoctors,
productive factors and evaluative factora, (ne further sub-
division was made with respect to the productive fsctors,

It was separated into two classes of thinking abllities
labelled convergent and divergent thinking abillties, The
memory abilities were nct broken down inte further divisions,
Figure 1 is 8 schematiec representation of the main categories
of intellectual abilities,

Within each of the five main categorlies of abilities
there were two prineiples for glassifying the facters, oOne
prineiple subdivided them aceording te the kind of product
involved, Thus in memory, the kind of thing remembered; in
cognition, the kind of thing known; in preoduction, the kind
of thing preduced; and in evaluation, the kind of decisien
reached, A second principle of clagsification cut seross the
first, It had to do with the kinds of materlal or content
upen whiceh the funetions of memory and thinking operate,
There «are three clasges of content known to apply in this
ways figural, symbolie, and semantis,

Figural content way be in vigusl form, the units of
whioh have shape, color, aslze, and sc on as properties,
There are alao figures in auditory form, such as melody,
raythm, and spesch sounds, Symbolie content is best
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Intelleot

N

Msmory Thinking

Qognition Yvalustion

Produstion

@amverg{;t giiaggent

Figure 1, General plan of the relationahips aaang the maln
categories of intellectual ability.®

a J. P, Guliford, Fersonality, Toronto, MeGraw Hill,
1959' P 360.
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represanted by such elements as letters or digits and such
units as syllables, words, and sentences, where meaning does
not matter, Semantic content is in the form of meanings or
sbatract ideas, tested by means of meaningful meterial, On
the basis of these prineiplez, Guilford drew up a matrix of
faetors for each of the five malr categorles of intellectual
ability,

The teats from whigh the memory factors had been disg-
covered usually involved giving the examinee soms material
that he was to inspect or scme msterial composed of palred
units that he w#was to learn, All examiness were glven the
same amount of time for learning. There was usually a fairly
prompt testing of how much was retained, whiech involved re-
production or recognition of the material by the examinee or
recall of one member of a palr of units in response to the
presentation of the other member, Thus thess factors repre-
sent the ability to memorisze, ability to retaln, or abllisy
to use learned materisl in reenll and recognition, or any
combination of these ablilitlies, The known memory factors
are prasented in Table I,

The rows repregent the kind of thing remembersd by
the subject and the cclumns lndleate the kind of content
wWwith which the aubjeot must work, Thers are three general
kinds of things remembered; substances or consrete things,

assoelations or relations and systems or units in the form
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Table I, - Matrix of Memory Faectors,®

R R e S o

Eind of Thing - Kind of Content _
Remembered Figural Symbolie Semantlc
Substance Visusl and Momery Mamory for

Auvditory 3pan Ideas
Memory
Assoeciations Rote Meaningful
Hemory Memory
Systems 3patisl Temporal
Order Order

& J,P, Guilford, Ferscnality, Toronte, MoGraw Hill,

1959, p. 362,
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of order, 7The thres kinds of content are figural, symbolla,
and semantic, as defined earlier,

wilthin the filgural-aubstance cell there are two known
memory abilitlies, Firat is viausl memory which is defined
a3 the ability to rscall, recoznlrze, or reprcduce material
pressented visually., Second is auditory memory which 1s de-
fined as ths ability %o recall ¢r reccgnizs patterns in per-
celved sequences of auditory stimuld,

The symbolic~subatance cell contains memory span whiech
is defined as the abllity to recall immediately & serles of
symbolie elements in correet order after a asingle exposure,

The semantic-substance cell contains memory for ideas
which is defined a&s the abllity to reproduse previously pre-
sented idesas, not verbatim,

There are no known figural-azsociative memory abllities
as yst aince this type of test has not been fully analyzed,
in the symbollic-asscciative cell there isg rote m~rmory which
is defined rs the abllity to remember units of material in
naturally meaningless oonnections,

The semantic-asscciative cell contains meaningful mem-
ory which is defined aas the abllity to remember meaningful
connections between units of material,

There are two fastors of memory for systems, In the
il-ural esll there 13 memory for spatial order whieh 13 dew

fined as the ability to remember loecations of objects, There
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are no known symbolio-system memory abllitles, The semantic-
aystem cell contains memory for temporal order whigh is de-
fined as the ability to remember the order in whigh events
ocourred,

Guilford made some speculationas regarding the effect
of patheolegy on hia factors, He atated:

There are many poraible relaticnshipas of the
intellectual factors to pathology, Defects in mem-
ory and thinking are common occurrences in conneot-
ion with the intellecturl losses that are assceclated
with organic and functional pabthologies. If we find
by observation and experimental study that defeets
tend to be along the linea of inbtellectual factors,
we have another source of evidence for the validity
of the factoras es functional unities, In practise,
the use of measurss of the faectors meay be helpful
in providing more accurate and mesningful assessment
of intelleetual losses, Lossss deseribed in terms
of factor concepts may help in underatanding the
typeg of pathelogy, and in prﬁviéing better defin-
itions and dlasgnostic criteria,.’”

70 the present, only one study has been done applying
Guilford's Theory of the 3tructure of Intellect to pathologm
ical groups. $perazzo36 studled convergent thinking abil-
ivies in schlzophrenic and normal subjects, iHe found that
schizophrenics showed a marked generalized impairment on all

these «»ilitles,

35 J.P, Guilford, "the astructure of intellect”, in
the Paychologiecsl Bulletin, Vel, 53, No. 4, 1956, p. 290.

36 G, Sperazzo, (onvergent Thinking in Sohizophrenics,
o0, ublished Doctoral thesls presented to the 3echool of
Psychology and Edueceticn of the Unlversity of Ottawa, Ontariog,
l@éo,wu-woaf.
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o SUMMARY AND BAZI . HYPOTHESI3

Numerous clinlcal studiea on memory ability in brain
damaged individualas have been reviewed, ¥Xone of these have
adequately dealt with the nature of memory loss in organie
brain damaged patients, Most have been concerned with dife.
ferentiating heterogenecus groups of brain dameged patlents
from other diagnostic categories on the basliz of global
menmory impairment, A few have focuszsed attention on the eof-
fect of different types of brain injury or disesse on memory
ability., Others have attempted to relate the amount of cere-
bral demage to memory impairment, while others have been con-
esrned with loealizing memory function within the brain, It
iz now gensrally agreed that damage to tho temporal lobe re-
sults in memory loss for recent events, but the nature of
thila loas has rarely been explored, The question of whather
there is a general loss of recent memory ability following
temporal lobs damage or whether thils loss involvea only cerw
tein types of recent memory abllity has never been resolved,
This i3 mainly due to the complexity of the teats that have
been used, When test performance depends upon a number of
different funetions, any leslon may lesd to azignifiecant test
impairment through disturbances of any of the funetions in-

volved in & tesnt,



RUVIEW OF TdE LITLRATURE 29

To provide more sacecurate and meaningful asseasments
of memory loss in brein dsmaged patients, a multlidimensional
theory of memory funotions in terms of factor concepts was
then presented slong with the spplieability of such concepts
in the study of pathological losses,

This investigation attempted to analyze memory act-
ivity in dominant temporal lobs organic patients in terms of
factor concepts, The writer sought to find an answer to two
specific questions, Firat, do dominant temporal lobe orzanie
patients show a greater loass of recent memory abllity than
non-temporal lobe organic patienta and second, what is the
nature of this loss, that is, do temporal lobe organics per-
form better on certain types of memory tests than on cthers?
3tated in null form, the hypetheses will read: Plrst, there
are no significant differences between the performanse of
the dominant temporal lobe organlc and non-temporal lobs or-
ganic patients on any of the memory teata., 3Seocond, there
are no significant differences in the performance bdetwesn any
two teats in the dominant temporal lobe organic patientsa,

The following chapter presents the sexperimental deasign

employed to test the hypotheses,



CHAPTER 11
EXPERIMBNTAL DH3IGN

The experimental deaign begins with a description of
the memory tests used, aleng with a deseription of the faet-
ors which they represent, This 1s followed by a desoription
of the method of adminigtretion., The sample population is
then dessribed, with emphasis given to the eriteria of sel
ecting each subjeet, Finally, the statistieal procedurs for
handling the data is presented,

1. TOULS QF TH: CXPURIMEEY

Bight tests, sach measuring a "pure” memory asbility
in accordance with Guilfeord's matrix of memory faatarsl, wore
used in this investigation, All the memory tests involved
giving the examinee some materlal that ha was to inspect,
either visually or suditorily, or some materisl composed of
paired units that he was to learn to associate, All the ex-
aminees woere given the same amount of time for learning,
There w#as always a prompt testing of how mueh was retained,
which involved reprodustion or recognition of the material
by the examinee or recall of one member of a psalr of units

in response to the presentation of the other member, Here

1 J.P, Guilford, Perscnality, Toronto, Melraw Hill,
1959, p. 361-365.
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is 8 brief description of the bteat ) used,

l, Reproduction of Visual Dusignaa - The examinese,
after seeoing an outline geometric design, had te reproduce
the design by drawing, Ten designs, arranged in inereasing
order of diffioculty, wers inecluded in the test, A dlsplay
time of five sesconds was allowed for esch design with ample
time for reproduction, Haeh correct design received two
points, and one point for ssech design with only minor deviat-
ions from the correct design, This test loaded heavlily on
visual memory, which was defined as the ability tec resall,
resognize, or reproduge materisl preasented visuelly,

2, Sentense Completion Tost3 « In this test the exw

aminee had te learn a group of unrelated sentences so that
when presented with & sentence with one word omitted he csould
reproduee the missing word, When studying the asentence, the
examinee did not know which word would be omitted, There
were forty sentences included in the teast, with the sentences
arranged in random order in the performance psrt, A study
time of four minutes was allowed with ample time for compe
leting mll the sentences during reeall, The totel score was
the number of sentenses completed correctly, Thia test

2 H, Paul Kelley, "A fastor analysils of memory ability”,
in the Ressarch Bulletin, Pringeton, Fducationsl Testing
3ervice, issue of April 1954, x111-187 p.

3 I%m. » ibld,
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loaded heavily on meaningful memory, whioch was definsd ss the
ability to remember meaningful connections between units of
materisl,

3, Number Span Test IN - The exeminee, after hearing

& sequence of digits, had to reproduece the sequence. The
sequences ranged in length frex three to eleven digits,
There were two sequences of each length, making eighteen
sequences in all, Approximately one gecond per digit reading
time was &llowed with approximately one minute for recording
each sequence of digits, The total acore was the number of
saquences completely correct, This test losded heavily on
memory span, which was defined as the abllity to resall ime.
mediately & series of symbolin elements in ecorreot order
after a single exposurs,

4. Pieture Hegall I° - The cxsminee was required to

learn the detalls of a sketoh reprezenting a Venetisn scene
8o that when he was presented with a sketeh of sanother sime
ilar Venetian scene he could enswer true~false gQuestiocns
about the similarities and differences of the two pictures,
Thirty such true-false ltems were inciuded in the test, A
study time of five minutes was allowed to inspeot the first
pleture and approximately five minutes was allowed to lnapect

the second piecture and answer the true-false items, The

4 Idem., ibid,
5 Idem,, ibid.
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sotal score was the number of true-false items ansWered core
reetly, This test losded heavily on memory for ideas, whigh
was defined as the ability to reproduce previcusly presented
ideas, not verbatir,

5. _Femory for Numbers 7688 - The examines was re-

quired to lsarn paira ef words and nusbers so that when he
was presented with the word of a palr he could reproduce the
number, Two parts, admipnistered conasscutively, made up this
teat with twelve word-number pairs 1n saeh part, A study
time of cne minute was allowsd for eagh part sith sufficlent
time to complete each pair in besting, The total score was
ths number of correct pairs, This teat loaded heavily on
rote memory, whioch was defined as the ability to remsmber
units of meterisl im naturally meaningless cennections,

6. Tonal Memory Test! - The examinee, after hearing

a short aeries of musical tones, indicated in & second sim-
1lar short series which one tone had besn changed, The Lest
was made up of thirty tonal tasks., The second serlea Jas
prasented lwmediately after the [lirst with approximately five
seconds allowed for recording the correet responss, 8ince

the normative sample acores were pro-rabted to a posalble

6 Idem,, ibld.

T J.5. Karlin, "A faetorial study of suditory funet-
ien", in the Fasychometrika, Vol, 7, Ho. 4, 1942, p, 251-279,
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acore of 100, the total ssore was the number of correct res-
ponses multiplied by Sen-thirds, This test loaded heavily on
anditory memory, which was defined as the ability to recall,
or recognire, patternsa in peroeived sequences of auditory
stimull,

7. Position Reeall Ixﬁ - The examinee was prsosgented

with four pages, eseh containing twelve drawings, The draw-
ings were arranged on esch page in four rows with three draw=-
ings in esach rew, He waa later shown the same pletures, in
random order, and assked %t¢ recall on whish of the origlaoal
study pages they were located, Thirty-six of the forty-sight
pictures were used in testing, iIxaetly one and one-nalf min-
utes was ellowed %o atudy each page, The total score was the
number of pistures correstly loecated, This teat loaded hsav-
ily on memory for temporsl eorder, which waa defined as the
ability to remexber the order in which events ocssurred,

8, Space Memory Test? - The examinee was presented

with five squares, esgh of whioch had been divided into five
speces containing & symbol, The examinee was reguired to
learn the loecation of sach symbol in each apace of each

square, A llst of symbola was supplied durlng teasting seo

8 Reymond [, Christel, "“Faetor analyblic study of
visusl memory”, in the Psyeholegical Monograph, Vel. 72, XNe,
13, 1958, p. 1-24.

9 Idem., 1ibid,
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that the examinee merely indlezted whiech symbol belonged in
sach space, A llst of twenty-seven symbols was ziven of whieh
only twenty-five were the correct aymbols, A4 study time of
five minutes was allowed to inapect the flve squares witn
gnple time sllowed for testing, The total score waz the nume
ber of symbols correctly located, This test loaded heavily
or memory for spatial position, whioh was defined as the
abillty $o remember lccatlions of objects,

The Tonal Hemory test was a sopywrited test and was
purchased from the publisher, Tesgtecoples and permiszsion te
uss and reproduce coples of the remaining seven tests were

secured Ifrom the original test constructors.
2, MUTHGD OF ADMININTRATION

All the testing in this investigation wans conducted by
the writer, 3inece all the patlientaz of the Lwo hespitals
utilized in this study were unde: joing tests to determine re-
nabilitation and resocisligzatlion procedures, esach examinee
wes told that the testing was part of thils overall ;pregran,
It was heped that this ztatement at the ocutset of teating
would provide sufficient motivation for each subject tov per-
form a3 well &8 posalble,

41l the memory teats used in this investigstion were
administered aa group tosts, ‘“.aen group contéined [live exe

aminees; &t times two from ths experdimentel group and three
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from the centrel group and at other times, three from the ex-
pPerimental and two from the control group. Once assigned to
a group, the examinee remained in that group for the entire
test situation., 8ix groups were tested, The order of teste
ing was identiocal for each group.

Tach sxamines was conpletely tested ln a single days
there Jere two testing seaslons, cne in the morning and one
in the efterncon, In the merning sesslon, the Reproduction
of Visual veslgns test was administered firast, Following a
t@wo to three minute break, the Sentence Completion test was
adninistered, A ten minute break, during which bhe examlipees
were illosed to leave the room, was siven, After the break,
they were adminiastared the Memery 3psn Test I, followed by
another tse to three minute break, The Iicture 2eeall I test
wa3 then sdministered; following whieh, the axaminees were
allowed to return teo thelr wards for lunch, Similarily, she
afterncon session began with the administration of the Vemory
for Xumbers Test, followed by the Tonal Memory, losition Re
eall II, and Space Memory tests,

Aa 2 direct messurement of rellabillty, each groyy
was retested on the entire memory battery on the third day
after the initial testing, The test procedure on this day
was ldentieal in svery respect to the imitisl %esting seasion,
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3¢  CAVPLYE POPULAMION

The populetion used in this investigation was composed
of thirty hospiltalized patients, both male and female, from
the two Manltoba frovinieal Hospltsls for Mental Diseases,
Two eriteria were employad in the selection of the population.
Pirat, esgch subject had to be disgnosed as organie brain dame
aged or dlseased in the usual hospltal diagnostie esonferences,
In sueh case eenferences, the staff of Medlesl Direstor,
Clinleal Uirector, pasychiatrista, psychologlisbta, and sccial
workers use all means avaible to arrive at an accurate disge
nesis in whieh the ma jority of the staff members must agree,
If sgresment sannot be reached, dlagnesis 1s pesiponed until
more information 1s avalble or until sueh time a3 unanimous
agreement cen be reached., Sscond, esch subject had to show
the same loecalized lesion on the two latest electroencephalo~
graphie records, The earliest of the two EXG records had to
be within one and one-hall years of the final [H4G reecord,

The final record had %o be within & six month psriod prior to
testing, Those subjects whe 41d not have the latest record
within this period were given elestroencsphsalographic exam-
inetions prior to being selected for this Iinvestigstion,

The selseted subjects were then divided into two groups, an
experimental and a eontrel group on the basia ef the location

of mag’ .
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In selecting the experimental group, fifteen subjects
of the twe provinieal hoapibals mesting the adbove two eriteris
and snowing SHG-localized lesions in the dominant temporal

lobe, were given the Weehsler Adult Intellipence 2081610

Voeabulary subtest to eatimate their level of intellsectual
funoticning, The Vocabulary subtest was chosen for three
reasons, Flret, it shows a high correlation +ith the Full
Scale I,q, Second, it has besn well satablished that organ-
fcity shows little or no interferenee with performance on
this subtest, Third, the subtest 1s relatively free from any
recent memory factors, .als subtest was administersed indlv-
f{dually to cagh subjeet, The age, to the closest birthdsy,
of each subjeat was precorded, as well as the type and amount
of medigation sach subject was recelving., Dominance was
eveluated on the basis of right or left handedness, Ideally,
sush a mssaure of deminance ls admittedly very crude singe
lobe dominanca is not neceassarily identlieal with hand domine
anece, Theoretically, & masasure of memory ammlnance would be
needoed for this lnvestigation, bub due to pracstical conslder-
ations a lessor mensure wag felt to be sulfliclient, All the
dominant temporal lobe organlcs in the 7o hospltals who
eould read and write were ineluded in the expsrimental group.

fhus, in effect, the universe of such caseas in Manitoba

10 David veshsler, The Measurement and isporalsal of
Adult Intelligence, Balwimav@, Wilillams 8nd wiikina, 1958,

F. blellily,
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Hental Hospitals was ineluded,

In selecting the centrol group, all the patients of
the two hospitals meeting the two criteria mentioned earliisyr
and showing HiG-locallized leslons in any srea but the domine
ant temporal lebs were given the WAIS Voecabulary subtest,
Ages, to the closest birthday, were recorded as well as the
type and amount of medication each aubject was recelving. 4
control group of fifteen subjeets was then seleoted to match
the experimental group in terms of eatimated I1.4., age and
arount of medieation, The groups were not controlled for
sex, although eaeh group conteined apyroximately the same
number of males and females,

All tBlrty subjects wers on anti-sonvulsive medleation,
that is, Liphenylhydantein (Dilantin) and/er Phenebsrbital,
The amcunt ef msdication taken By any one subject was never
more than one and one-bhalfl gralns three times a day, fThe
average dossge of the two groups «as fairly equsl, Come sube
jeotn were on atarsctic drugs, such as Trifluoperazine (3tel-
asine) and Chlorpromasine (Largaotil), but these were only
given periodiecally and in minimum dosages and should have ne
direct bearing on tuos results of this lavestigatien,

The frequeney distribution of eastimmted lntelligence
in aesled score units for both groups la presented in
Tables 1II.
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Takle II, - Frequeney Diastribution of Estimeted Intelligence
in Sesled 3eure Units for the Zxperimental
and Control Groups,

Estimated Experimental Control
Intelligence Group Group
{3caled Scores) ¥ =15 N =1%
15 0 1l
1 i 0
13 1 0
12 1 2
11 1 1
10 1 1
9 2 3
8 b 3
7 0 ]
6 3 2
|4 7] 1
b 1 1l
Mean 8.8 8,8
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The estimated intelligence of the examinses ranged
from §} to 1l sesled score units in the experimental group and
from I to 15 in the comtrel group, with a mean of 8.8 scaled
score units in doth groups, This mean was slightly below the
averege mean of 10 sealed secre units for the universe, Ihe
standard dsviation for the expsrimental and control groupe
were 2,71 and 2,81, respectively, There was no significant
differenge between the mean sstimated intelligence of both
groups (t=0),

The ages of the examineea ranged from 17 to 57 yesras
in the experimentel group and from 1é to 56 years in the con-
trol group, The msean &ge of the experimental group wes
38.53 years and of the econbtrol group 38,06 years, fThe stand-
ard deviations were 12.87 and 12,46, respestively, There
weare no ignifieant differences between %he ages of both
groups (%=0,098). The frequeney dlstributlen of ages of the
twe grewps is presented in Table III,

Although the degree of brain damege in each sudject
vas difficult to eveliuate, there were & number of resscnsz to
aasume that the groups were relatively squal in the amount of
demaged suffered, Flrst, all the zubjacta were ambulatory.
Becond, eaoh subject bad been, or could be, oub of nospital
for short periods of time and had been able to control his
bebaviour adequately, Third, the amount snd kind of nmedie-
stion given te beth groups was relatively egual., Pourth, all
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Table III, - Frequeney Distribution of Age for the
Experimental and Control Groups,

Bxperimental Contreol

Age aroup Group

Group ¥ =1% ¥ =18
56 - 60 1 1
81 - 55 3 3
L& - SO 1 1
- 2 2
36 - o 2 2
31 -35 2 2
26 - 30 1 1
21 - 25 1 1
15 « 20 2 2
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EXG records contained adjeotives, sush as slizht or groas
damage, to partlally describe the amount of damage evident,
Such adjectives were fairly well divided among the two Zroups,
Tables IX and X in Appendix 1 present astimates of the de-
gree of damage in bdoth groups.

There are a number of reasons to sugzest t..at the
sample population selected for this investigation 4ere re-
presentative of the universe of people with lbcailzed lesions,

- 3

First, since the universe, or the majority of the ﬁniverso,
;} both groups in Manitoba hospitals were test:d it ¢zu be
assumed t.:at these groups would also bs representative of

the general ;apulation of “anitoba's ZiG-locallized organis
patitnta not in héspihals. Second, Fagitoba hosplitals admit
relaéively the same Séreentage of organiec patlenta as hoap=-
itales - nywhere else in Cenade, Third, Manitoba offers trcoate
ment norvico;[that ars ocomparable to any other hospital in
canada, +sith the possible exception of the Neuﬁglogical
Clinie in Méncrenl. However, a few of the subjects in the
aample population had recelved surglcal treatment from this
irstitution, Pourth, the population in Manitoba hoapitala
originate from all _arts of Canada, In the sample population
tezted, subjeects originated from points as far west as

British Columbia and ;; far east as Nova Scotla,
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Lo OTATISTICAL ThoOC:. URA

All the sight memory tests were seored twice in both
the initisl test and in the reteat; any disecrepaney in score
wes eliminated by & third scoring of that test, 4ll scoring
wss done by the writer uaing the secoring methods e¢allsd for
by each teat,

To provide somparable mernsures ¢f eseh individual's
performance on the elght memory tests, the raw scorez wers
transfoermed Iinto standard scores with reference to the dis-
tribution of scores obtained by the origlnasl standardlization
sample of eagh memeory btest, In erder to rule ocut many of
the negative values of the sample population scores, & mean
of five and a standard deviation of two wes arbitsrily chesen
to represent the traensformed mean and standard deviation of
the normstive asmple. 3ush transformed scores make 1t pos-
gible to indicate the individusl's relative stending in the
normetive gempls and thus permit an eveluation of his per-
formance in reference to a "normsl® population, This was
done by auvbatituting the normative sample means &nd standard
devistions of each memory test into the following Tormulall:

11 Quinn Volewar, Faychologlcal Sketisties, Hew York,
wiley and Sons, 1955, p. 39
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)
[

S0 -8 sk

the tranaformed mcore,

desired standsrd deviation; that is, 2,
standard devistion of normative sample,
raw score of eaeh individual in the
saxp le pepulation,

mean score of the normative sample,
desired mean scorse, that 1a, 5,

PR O
knan
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To estimate the rellisbility of each memory test, &
test-ratest reliabllity ccefficient was computed using the
Pearson Product Moment Coefflelent of Correlation of raw

scoreslly

XY - 215 %
/522 o (s2)2 [Hs¥® - (2Y)2

rw

whers »r = goafficlent of sorrelation,
¥ = pumber of individusls,
X = raw score on one test,
Y = rew seore on another test,

To test the hypothenses outlined in the preceding
chapter, the data weas submitied to an analysls of variansce
using 2 mixed model, with & paeudo three~way alasairication13:

(Xygg = X) = ay + Dg + Oy + (DG)gy + By ye

where (Xyg¢ - ¥) = an individusl's score Ra a
deviation from the Sotal mean,
84 = individual difference effects,
Dg = group effact,
( ’@t = test eﬁta:h.ﬁ ins " froot
ba = group by test interaction effeet,
haﬁﬁ = pemainder offeat,
igt = subseripts denoting individual,
group, and test scores,

12 m" ,1,biﬁw; P 118,
13 Idem., ibid., . 332-335,
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Using this model, estimates of differences betwWeen Iindivid-
Lals, betwoen groups, and bebieen tests may be achieved,
The group by tesat intersction indlcetes differences among
the profiles for the two groups. The remalnder eastimete is
an indication of error variange,

In order to determine on whieh of tac el;ht menmery
vests the groups differ, a & test of slgnificance wes caleul-

ated between the means of sach test of the two groups:

Op

where Ky -« My = difference between the two means,
Op = standard error of the difference
batweeon two aorrelated means,
The standard errer of the difference betwesen two correlated
means was calgulated since the two groups were mstched for

age and esztimated Intelllgencesg

On = [2{error virlance)
D n (1 - R§.23)

where error variance = remsinder varianss estimate from
analysia of varliance,
n = number of subjecte in each greup,
Ry 23 = multiple correlatlon coefficlent
between test score, estimated
intelligence and age.

|

The multiple eorrelation cceflficient was computed by eals
eulating the Pearscn Frodust Moment Coefffoclent of Cor-
relation between age and eatimated intellligence; teat score
and estimeted intelligence; and test sgore and age and
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substituting these vslums into the following formulall:

2, + p
2 I + - 21 r r
Ry 23 12~ 13 12 "13
1= r%B

where ro = coaffiolent of correlation betwesn
test score and estimated intelligence,
T = goefficlent of correlation bestween
13
test soore and age,
r23 = goefficient of ecorrelstion between
estimated intellipgence and age,

In order to determine on whieh tests the experimental
group showed the greatest loss, 2 L test of significence was
calenlasted between the meana of ossch teat, 3Since tne sams
individuals were measured on esch teat, tha standard error
of the differencs between two correlsted mesans was celgulated
in whioch the FPesrson Froduct Homent Coeffleient of Correlation

was computed between scores of each test:

On = {error variance)
b= fElerrer, (1 - r2,)

where ”%2 = gquared correlation coeffisient
between ons best and another,

The following chapter will prssant tne results of

this investigstion along with a diseusslion of their impllew

ations,

1 Lawrence-T, Dayhaw, Manuel de itstlstique, Utbtaua,
faitions de 1'Université d'Ottava, 1958; p. 235,
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PRESENTATION OF Ru3ULTS

This chapter presents the results of this investigation
in four sections, The first deals with the test-retest ree
liability of the memory battery, Ihe second is a presentation
of the lntergroup and intratest differences in memory abillity.
The third secticn 1z conecernsd with the effects of age and
estimated intelligence on memory ability., Finelly, the fourth

section presents a discussion of the rsaults,
1, RELIABILITY OF TH. MEMORY BATVsRY

In order to teat the reliebllity of each of the eight
memory tests utiliszed in the battery, a test-retest reliabll-
ity coefficient was eatablished by the Pearson Produet Moment
Coefficlent of Correlastion of rew scores, The relisbility
cosfficients for both groups on each of the elght memory tests
are presented in Table 1V,

The reliabiliity cceffieclenta for both groups renge
from 0,60 te 0,54, statistieslly significant correlations at
P=,05 and at P=,01 being o.51 and 0,6, rsespectively. Aile
though the test-retest coefficlent velues are relatively low,
greater meaning can be attributed to theass wvalues ginece the
tests making up the battery wers relatively “pure” measures

of memory. Ideally, a pure test 1s an univocal one, having
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Table IV, - Test-Hetest Reliabllity Coefficlents on Eight
Memory Tests for Experimentsl and Control Groups,

Experimental Control

Memory Teat B=1% E=15
1, Reproduction of Designs 0.63 0.7k
2. %Sentense Completion 0.8%5 0.94
3, Number Span I 0.60 0.80
h. Pisture Reoall I 0.64 0.62
S. Memory for Wumbers 0.65 0.69
6. Tonal Memory 0.61 0,92
7. Positien Reecell II 0.90 0.73
8. Spsce Memory 0,72 0.68
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only ons common factor, Correlations between such measurss
are leas anbigucus than between tests measuring 3 complexity
of fastors where the ocefflicients sould be raised by any one
or a combination ef fastors, TFurthermors, Gullfordl stated
that a high rellability coefficlient can sometimes give the
teat user a falase sense of seourity es;ealally 4hen the pro-
portion of varlsnce in the feactor one +ishes te meazure is
very lew,

T™e reliability coefficlents found in this investiga-
tion +4sre in agreement with these of other inveatigators,
Christal? reported split-half reliability coefficients of
0,80 for the Poaltion Reeall II, 0.92 for the Space Memory,
and 0,85 for the ¥Wemory for Kumbers tests. Karlin3 obtained
& communality of 0,50 for the Tonal Memory test on nermal
sub jeets, while Larson obtained a split-half coelficisnt of

0.92 for thia same tsat on & group of 1248 normal subjeets.

1l J,P, Gullrord, Payshometrias Methods, Torento, MeGraw
Hi1l, 1954, p. 368,

2 Raymond E, Christal, 'Factor analytic astudy of visual
memory”, in the Paychologiesl Meonograph, Vol, 72, Mo, 13,
19589 Pe 1*2k.

3 J.,B, Kerlin, "A factorial study of asuditory function”,
in the Payshometrika, Vol, 7, Ne. 4, 1942, p. 251-279,

I, Ruth Crewdson Larson, "Studies on Seeshore's nmesasures
of musical talent®, in the University of Towa Studies, Series
on Aims and Progrmsss Research, The Lniveraity, lowk, VoL, 2,
ko, 6;-1536; Ba - »
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Kolloy5 obtained communalitlies of 0.51 for the “emory for
Tumbera tent, 0.58 for the %entence Cempletion teat, 0,56
for the Wumber Span I test, 0,52 for the Reproduetion of
Visual Dssigns test, and 0,2l for the ¥iecture Recall I te.t.
From these ocommunalities, to which speeific varlanece should
be sdded, one ean estimate the square of the rellasbllity

coefficient,
2, INTERGROUP AND INTERTEST DIFPERERCES IN MIMORY ABILILY

Two hypotheses were presented In Chapter I, These
were: Firast, there ares no algnificant differences between
the performance of the dominant temporal lobe orgsnie and
non-temporsl lebe organic patients on any of the sight men-
ory tests. %seond, there sre no significsnt differences in
the performance bebwesn any %wo tests in the dominant tem-
porasl lobe organic patients, In order te test these hypol-
heses, the dada was submitted to en snalysis of varianse in
s mixed medel +ith 2 pseudo three-way clsasification using
the transformed secores of all elght memery tests for both
grours, In this model, e¢stimates of differences between
individualas, between groups and belween teats welre ashieved,

The group by test interaction indleated differences among

5 H, Paul Kelley, "A factor analysis of memory
ability", in the Researech Bulletin, Frinceten, Iduscational
Testing Service, 195, xiii~1B7 P.




PRESENTATION OF RUSULTS 52

the profiles for each group. The remainder estlmate was an
indlcation of the error varianse to be used for testing the
signiflicanee of the test and group by teat components, The
results are presented in Tabhle V,

From the table, 1t can be ssen that the three F ratlos
are algnificant, two at the ,001 level of confidence and ene
at the ,01 level, AR F ratio of 27,24 was cobtained as sn
estimate of differences in teat performance between the two
groups, thus the first hypothesis, that there sre no signif-
leant differences betueen the performance of the deminant
temporal lobe organic and non-temporsl lobe organiec patients
on any of the sight memory beats, is re jeated, However, this
meraly points to a signifieant difference between the two
groups on tesd performance and does not indleate whieh group
scored significantly higher and on whieh tests they differed,

In erder to determine on whiech of the eight memory
teats the groups differed, & § test of significance was cal-
eulated between the transformed mean seores of sach group

for each test, The regults are prosented in Teble VI,
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Table V. ~ Sumsary of inalysils of Varlanee for Hight Memory
3% Tests Ameng the Experimental and Combrol
Subjeats 1n a Pseudo Threo-imy Medel.

. Sum of Variance
Source Squares ar Batimate r P
Individuals 199,91 28 73
Groups 194 .19 194 .49 27.24  .001
Tests 869';3 1 12‘4‘025 u» 57 301
group by Test 70. T 10.13 . .01
Remainder 508,90 196 2.59
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Table VI, - Statisticsl Differences Between Groups
on Dight Memory Tests,

?‘ 3‘5 St&‘h LY » 011 . Diff '3 O_Da ﬁ ?
Repreduation X 1.78 3.01 1.23 .53 2.32 .08
of Dealgns o 1.92 1,95
5@11“1280 H *5.16 1.89 2.05 OSB 3087 .61
Completien o 1.99 2,34
Memory M 347 3.7 0,24 BT 042 -
pan 1 g 1.7% 1,75
Plsture M «2,7% «0,64 2.1} .55 3.8 .01
Rﬁcall i Q’ l-hé 24?5
Memory for M 1.19 2.00 0.81 .36 145 -
Bumbers o 0.7Th 1.00
Hemory o 00?3 2125
Posltion M 3.08 5.33 2,25 5§ L.,17 .00
Recall II o 1.86 1,46
3Spsce M 2,56 L.01 145 .55 2.6 02

o 0.95 1.80

a where Op = [Z{errer variance) (1 2
B - R

1.23)
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Significant differences of test performance between
the two groups were evident on all but tvo of the memory
testa, Performanee on the Memory 3pan I &nd the Mewory for
Fumbers tests were not signifisantly different between the
tdo groups (t=0,42 and 1,45, respectively). iowever, the
differences on the Tonal Memory and Posltion tecerll IT tests
were slgnificant at the ,001 level, while the diffsrences on
the Pleture Reeall I and Sentense Cempletion tests were sigw
nifieant at the .0l level of eonfidence, The difference be-
tween the two groups on the Space Hemory test was signifiecant
at the ,02 level, and et the ,05 level on the Reproduction of
Visual Designs test,

The experimental group seored lower than the control
group on 8ll of the eight memery tests, The scores on the
Tonal Memory teat were most outstanding, The experimsntal
group recelved a mean transformed soore of 2,31, standard
deviation of 0,93, &nd the sontrol group reeeived a mean trane-
aformed score of 1,95, standard deviation of 2,25, making &
menn differsnce of L.26. The P ratic bebween the tvo stand-
ard deviations is 2.2 shloh is not asignificant at the ,05
leyel of confidence, indiecatling that the varlability in the
ene group was not significantly differsnt from the variability
in the other group, The least amount of difference between
the twe groups oseurred on the Hemory Ipan I and Memeory for

Humbeps tests, .Although %he sontrol group asored higher on
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thease tests than the experimentsl group, the differences were
not significant,

The daifference between the two groups on the Tonal
Memory teat conflrmed the fincings of other inv.stigations
using different tests of auditory memory. Meyeré found that
dominant temporal lobe crganles showed a significant loss on
teats of Aunditery-Verbal-lecall and Auditory-~Verbal-Recoge
nition after lobsotomy while such losses wers not evident in
non-dominant cases. BSimilarily, Quadfasel and Iruyser?!
found that temporal lobe organics showed & significant de-
Liclt on test items involving verbal material presented
auditorily. .

3tudies oconducted independently by the above authors
and by uilner® indicated no significant losses eor differences
on vigual memory tests whioh contradict the findings of the
present investigation, However, eash of these studles con-
tained serious flaws which undermine the value of thelir con~

clusions, Mayer wes interested only in changzes resulting

6 V. Meyer, "CGognitive changes following temporal
lobectomy for the relief of temporal lebe epilepsy®, in the
Arohives of Heurology and Psyehlatry, Chlsago, Vel. 81, no
LTI 1‘793?. Po @99

T 4.7, anﬁtan;l and P, iguysaﬁ, ;Gagnitiva dafloit
in patients with payshomoter epllepay”, in Hpillepsia, Vol,
;_" Lo ﬁ@., 1?55’ FO &g“ggl

8 Brends Milner, "Payehelegical functions of the
temporal lebe”, in the Psypnelogieal Bullesin, Vel. 51,
Bo, 1‘ 1?5&-, 2?— "620
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from lobeatomy snd failed to compare domlpant and nen~domine
ant cuses with esch other, Wuadfasel and Fruyser neglecied
to sentrel for dominense and the extent of damege, BSimilar-
1ly, Mlliner failed %o control for the sxtent of demage in
eschegroup, Sinece the difference Lietwessn the two groups for
the Reproduction of Visusl Designs test in the present in-
vestigation was cnly gignificant st the .05 level, furthey
rosearch is indigated to validate this finding,

.3 Heyer and Yates? found significant differences bet-
ween dominent and non-dominant Semperal lobe pases om a word
assosiation test buk this type of test, although measuring
a sivilar function, was not identical to the Memery leor
Fumbers test used in the present inveatigation, The remain-~
ing tests in bthe present study had not been utilized in pre-
vieus studies desling with temporsl lebe damage,

An P retio of 47.97 was obtained as an estimate of
difference in test performencs among the sight memoery tests
for both groupe, Thus the second hypothesis, that there are

no significant differences between the performancs on any

two memory teats im the btempersl lobe group, iz also rejected,

However, this merely indicated that both greups perform &ifl-
ferently but dees not Iindieste on whish btests they do so,

9 V.Meyer and A,J, Yates, "Intellectunl chenges fol-
lowing temporal lobestomy for psyshomcbor epllepsy, prelim.
inery eommunigation”, in the Journal of Yeurology and Yayehw
i‘tgz; Val. l@; Ho. 1’ 3»955! Pe LQipmDme
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In order to determine on whiok teats the experimsntal
group showed the grostest loss and on which tests the least
loass, & & test of algnificance was caleulated bebtwesn the
moan transformed ssores of essh test, The results are pre-
sented in Teble VII,

The lowest acores for the experimental group were
obtained on the Floture Resall I (M= 2,75, 0 =1.,46), Tonal
Hemory (M= 2,31, 0 =0,93) and Zentence Completion (M= ~0.16,
¢ =0,92) tests, From Table VII, it can be seen that the
mesn seore on the Pleture Recall I test does not differ
significantly ;rom.thn Tonal Msmory Qzan acocre (=0,73).
However, both are significantly lower than the Sentence Conme
pletion test (t=4,.39 and 3,64, raapceﬁivelyff Similarily,
the 3Sentence Completion mean secore is uigaitiaantiy lover
than the remaining test scores (t ranges from 2,33 %o 6,.72).
The fourth lowest scers wias obtained on the Nemery for Hum-
bers teat (M=1.19, 0 =0,74) which differs significantly
frem all other tests (& ranges from 2.33 te 7.03) except the
Reprodustion eof Visual Designs test (t=1,29). The Reprodust~
ien of Visuel Designs test (M=Ll,78, 0" =1,92) is significantly
lower than the Memeory Span I Hest {$=3,13) but is net sige
nificantly different from the remaining tests (i ranges from
1.29 to 1.37). The three higheat scores were cbtained on

the Memory Span I, Pesition Reeall 1I, and Zpaes Memory tests,
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Table VII, ~ Tests of Sigriflecent Lifferences, ixpresaed
in t-values, Among Sight Memory Tests
in the sSxperimental Group®.

¥Memory Test

. Humb, tonal rosit, Jpace

Tests Jent, opan  rict
Rep.Designs 3.3 3,13 7.8
Sentence 6.72 U39
Span 11011
Pisture
Kumber
Tonsl
Position

& where $=2,15 &t /' gc,

1,29 7.86 2,50 1,37
2,33 3.64 5.90 k.61
3.93 10.32 .72 1.8,
7.03  0.73 10.41 9.65
7.00 3,20 3.6

10,78 9.36

1.00

2.95 at P o1 L.l at P oor



PRESENTATION OF RuUSULTS &0

The experimsntal group, thersfore, scored lowest on
the Pietwrs Resall X, Tonal Vemory and “entence Completion
tests, féalawad by the Mamory for Numbers test, The de-
gree of memory deficlt on specifie wemory tests had not
been axplored in previcus studies of memory funetioning in
patients with temporal lobe damsgs, thersfore, no compari-
sens are possible,

The Group by Test Interaction in the anslysis of
varisnee indicated a signifieant difference amwong the pro-
files for the two groups at the ,01 level of confidence
(Px 3,50), However, this does not indieate whether the
difference is one of degree or one of a different pattern
of responses to the memory battery. Mgure 2, a graphle
repreaentstion of the mean transformed seores for both groups
indleates that the pattern of responses was aimilar for both
grovps, A Rhe of 0,91 was obteined betwsen the rank order
of mesan seoves for esch tesat for both groups indloabing that
the eontrel group. scored lowest {(or highest) on the same
tests a2y the experimental group. Thua the difference among
the profiles for the twe groups is one of degree and net one

of a different pattern of memory deflelt,



&.0..

5.51
5.0
4.51
L.0]
3.57
3.0]
2.57

2,070

Mean Transformed Scores

-1.51

“'2.0 T

-205 i
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Centrol
Experimental

P

*3&0

Pigure 2,

ﬁc;. Soﬁz. Span Plet, Rote Tonal Posit, ﬁﬁgae
Memory Teat

Hean Irspalforsesd Soores of the Experlmental and
Control Groups,
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3. IEPLUBNCR OF AGE AND INTRLLIGYIRCE O WMEMORY ABILITY

To evaluate the influense of sge and intelligence on
memory ability in brain demaged individuals, a multiple
sorrelation soefficient wes cbtained between performance con
eagh test and age and sstimated I.4. 7The Pearszon Frodust
Moment Cerrelation Coefficlent of rsw scores was obbained
between test performanse and age, best performance and
satimsted 1,.8., and bebtwesn sge and estimabed 1,4., for
both groups combined, The results ars presented in Tabls
VIiI.

The multiple correlation coeffiolents bebtwoen bGest
performante and age end sstimsted 1,3, for sll eight tests
are very small, ranging from 0.078 bto 0.406., oOnly two
memory tests, Reprodustion of Desligns and 3euntence Comple~
tion, show significant correlations with sge and estimated
I.4. 8% the .05 level of confidence., B3imilarily, the Pearson
Product ¥Moment Correlation socelficlents bebtween test perflorme
ance and eatimated 1... are very amall ranging from 0.093 to
0.422, Only %he Reprodustion of Designs and Sentence Uomplew
tion tests show significent correalations at the 0% level,
Correlations hetwesn Lest perflormanse and age range from
~0.313 to 0,077, however, none sre significantly different
from sere at the ,05 level of confidence, The corrvelatlon
betwesn age and estimated I,4. 18 0,006 snd, of ecurse, is
not sigaificantly differvent from zere,
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Table VIII, ~ Coefficlents of Correlaiion Betwasen Test
Fepformance, Age and Hstimated I,., and Multiple
Correlstion for Combined Groups.

Coafriclient of Correlation?

Test ™2 ™3 Tagy ®1.23
Rep, Designs «390 -.10% 006 403
Sentence em N 422 -y 135 .9‘36 .Mé
Memory Spen 132 -.125 006 182
Pleture Regall .9 3 -y 313 » OQ& - 337
Memory Nucbers 245 -4159 006 <291
Tonal Memory 006 OT7 006 078
Position Reezll 229 - 266 006 352

3page Memory +203 o281 006 33

a where subaeript 1 denotes test performance, 2
denotes eatimated I... and 3 denotes age,
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The eritioliam, formulated by Eysensk and Ealauaadio,
that the practise of testing memory by the ususl clinieal
tests was unsoumd, and that most tests messured intelligence
rather than memory, was net upheld in this investigation,
however, intelligence was asszessed on the basis of a Vooab-
ulary score in the present inveasigation and Meyer+l mnd
Meyer and Yatesl2 compel cautlon in drawing conclusions if
assessment was reatricted te a single measure of intellige
ence, HMore intenslve studies on the effeet of intelligence
on mexory ebility is indloated before definite conclusions
could be drawn,

The same recommendation could be appliled to the var-
iable eof age. Although the majority of investigations con-
trol for the Cactor of age, the effeet of this variable on
memery abllity in eases of temporal or other loeslized brain
Gamanged groups has rarely been explored, The preasent investe-
igation pointed to the possiblility that sge does not inflwence

10 ¥.J. Eysenck and B,A, Halatead, "The memory funsc-
tion, I, a ractorial study of fiftesn elinical tests™, in
the American Journal of Psyehiatry, Vel., 102, 1945, p. 174-180.

11 vV, Meyer, "Cogmnitive shanges followimg temporael
lebeatomy for the relief of temporal lobe epilepay®, in the
Arebives of NHeurology and Psyehiastry, Chieage, p. 299-309.

12 V. Meyer and A,J, Yates, "Intellectual changes fol~
lowing temporal lobestomy for psychomoter epilepsy, prelimin.
ary communication”, in the Journsl of Neurology and Payeh-

1&%1'2 s Po hh-‘“gz »




PRuSENTATION OF RESULTS (1

memory abllity, however, this finding should be subjscted to
verification in larger groups of patients, with greater nume
bers in essch age group,

The following seetion presents s dlgoussion of the

results and the significance of their implicationa,
L. DISCUZSIOR OF RIJULITS

Three important findings have smerged from the results
of this imvestigation. The first was that there wers sign.
ifleant differencas bet~een dominant temporsl lobe and none
temporal lobs brain damaged patients on all but twe of the
memory testa., Second, there wers algnifieant differsences
between memory testa in the temperal lobe brain damsged group
lo that esrtain memory abllities were more affested by brain
damage than other menmory abilities, Third, thers were sign-
ificant differences between the two groups in degree of mexn
ory losa, but net in the type of memory whish was impalred,

Thess findings imply that the degree of immediate wmem-
ory loss i dependent upon the locus of damage in the brein,
but that the type of memory whieh 1a impaired is not related
to any specific region of the brain, The three conventional
theoriss on braLnArunatieningl3 cannct adequately explain

thege resulis,

13 V. Heyer, "Faychological effects of brain damage®,
in H.J. Eysenek, Bditor, Haudbook of Abnormsl Payenclogy, in

gxgerimsnﬁal Approsch, Wew York, Basie Books, 1961, p, 529
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The Assocletionism or Anstomissl theery of brain funoe
tioning slaimed thet certain parts of the cerebral cortex are
ssscciated with speeific types of funetion and thet speeific
cells have ths preperty of receiving only specific impresse
iona., This theory ocould well explein the finding that cere
tain types of memory were more impairsd thsn others, however,
it cannct explain the finding tnat this type of loss was
similar in both groups. Furthermore, it ernnot aceount /or
the degree of loss evident in the temporesl lobe group,

The Pleld theory or the Theeory of Equipotentiality
claimed that the entire braim is responalble for all fung-
tions and any losz of funetion would depend upon the extent
of damage to the brain, This theery could only explain jart
of the results of the present investigation., 8inee both
groups wers mabohed for extent of damage %o the brsin, thls
theory could only sxplain why certain typas of memory abllity
were impaired in both groups alike, hewewer, it cannot ex-
plain why one group showed a greater degree of memory loss
thar the o.1er group,

The theory of FReglonal Hquipetentlallsy or Functiomsl
Kguivalence claimed that sersain functlons are dependent upen
certvain struetural aress of the braln and damage %0 any glven
area would result in loss of funetiom that 13 dependsnt upen
that area. This theory could adeguately explain the differ-
encen in éagr@u@af memory loss in both groups, but it eould
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not explalin wony certain types of memory wers more impalred
thsn ethers in beth groups alike,

In order to explain the results of this investigstlon,
a lezs dichotomous view of brain functioning is necosssry,
Guilferd;h prezented evidence bassd on fastorial anslysis
suppeorting an hlerarshical view of eognitive and persenality
faetera, It is plausible to postulate then that the fune-
tioning of the brain is also srrangsd in an hierarcniesl
way, This view waa supported by results, presented by Tueber
and ﬁcin;telnlE. whleh presented an hierarchiesl finding for
viaual perfornsnece in the brain, They found that lesions
which produced foeal changes within the vieuel systex also
affected cortain functions throughout thils system, and the
latter alterations were asccoempaniecd by more general dafiecits
which occurrsd irregpective of the locus of Ainjury.

In terma of the present study, an hierarehical visw
of brain functioning with respect Sc memory abllity iz pos-
sible, It would appear that any lesion in the brain pro-
duces s me: ory defielt, however, certain reglons produce a

grester degree of specific defleit than other regioms, Thus

1 J.P, Guilford, Fersenality, Toronto, MeGraw Hill,
1959, xiii-562 p,

1% Hans-Lukas Tueher and 5idney Weinatein, "Cenersl
and specifiec effects of cerebral lesiens", in the American
Psyehologist, Vol, 10, o. 8, 1955, p. koduhoy, ~—
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temporal lobe damage results in a large degres of memory loss
for ideas, auditory stimuli, meaningful material, andé a less-
er degres ©f losa on other memory functions, The faect that
the non-temporal lobe group showed & similar pattern of l9oss,
but to & lesser degree, indiestes that any alterstion in ﬁhe
brain 1s sssompanied by memory defliclts irrespective of the
locus of injury,.

Further investigeation, sxploring the possibility of
i088 1in simllar non-memory functicns in temporal lobe organiea,
should prove frultful and would add greater welght to an
hierarchical model of brain functioning,

A summary of thias investigation and the eoneluslons
drawn are presented in the followlng sesation,



TOMMARY AN CORCLUTORY

This investigetion attempted to analyze mwemory ime
pairment in dominant temporal lobe brain dameged patients
using Ppure” measures of memory ability. The purpcase was
two-fold, The first waa to evaluate the importance of loesle
izatlon of injury on memory impeirment, The second, waa to
evaluate the nature of the memory loss in suoh brain camaged
individuals,

The hypothesis that nmo significant differences sxist-
ed betwesn dominant temporsl lobe and non-temporal lobe
brain damsged pstients on any of the memory tests wes re-
Jected, It was found that dominant temporal lcbe demage
resulted in greater impairment in audibery memory, memory
Tor ideas, meaninugful memory, memory for spatial posision,
memory for temporal order and visual memory, bubk not in mem-
ory span and rote memory,

The zecond hypotheszls that no signifiecant differences
existed betwesn differsnt memory abilitles following dominant
temporal lobe damage wes also re jected, It was found that
damage to the tempersal lobe resulted in greatest impairment
to suditory memory, meaningful memory sand memory for idess.
However, this patbern of memory defleit was simllar in pat.
ienta with damsge to othar areas of the brein and only dif-
fared in the degree of impalrment,
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A theory poatulating thet the functioning of the brsln
is arranged in an hlerarchiscal fashion was presented to ex-
Plain the results of this investigation, It was postulated
that lesions which produse apeeifie ohanges within a senscry
system also affect certain other functions throughout the
entire system, and these alteraticns in turn are sceempanled
by still more general defisits whieh coeur with injury in
any regicn of the brain,

These rindings suggzeat other areas of explorsticn,
Attenmpts should be made to determins 1f other functlons of
the intelleoctual domaln, sush as convergent, divergens,
cognitive, and evaluative éhinking abllities, are also order-
ed in an hierarehicel manner within the brain., Onece this 1s
done, investigations oould be sarried out to determine whethe
er the various intellectual funstlens could be brought into
& single hierarchy, This could be expanded to determine
whether or not an hisrareibiczl medel could apply te other

areas of perscnality,
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APPENDIX 1
CHARACTIRISTICS OF THE SAMPLE POQPULATION

The looalized area and estlmated degree of brain dame
age for eash subjest in the experimental group is presented
in Teble IX. The same information for the sontrel grouwp 1ia
presented in Table X,
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Table IX, - Losalized Ares and Fatimated Degree of
Demage in the Hxperimental Group,

: e e T s e LT e oA TR S

Locallized Area Lgtimated Legreo

Subj. of Damage of Damage
1l Left Temporal Hoderate
2 Left Temporal Milad
3 iLeft Posterior Temporsl Moderate
L Left Temporal Mild
5 Left Temporal Moderate
6 Left Temporal Hoderate
(] Lelft Temporal Severe
8 Right Temporal Moderate
9 Left Temporal Isvere

10 ieft Temporal Moderate
11 ieft Temporal ¥ild
12 Right Temporal Mild
13 Left sosterior Temporal Moderate
i ieft Temporal Modersis
15 Left Temporal Moderate
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Table X, « Losallsed Area spd Zatimated Degree of
Damage in the Control Group.

Localized Area Bgtimated Degree

Subj. of Damage of Damage

1 Left Frontsl 3eavere

2 left Parieto~¥Midline Moderate

3 Right Pronto-~Central Moderate

4 Left Ceooipitel Severe

s Left Parieto-Casipital HMild

6 Laft Parieto-Midline Milaé

7 Right Prontal Moderste

8 Left Inferior Frontal Moderate

9 left Frontal HModerate
10 Left Prental Moderate
11 Right Cerebrum Moderate
12 left Pronbal Severe
13 left Frontal ¥ild
i Left Frontal ¥1ld

1x left Prontal Foderate
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CHARACTERIZITICS OF THL MEMURY BATTERY

The standardization data on the normative sample for
each memory test is pressnted in Table XI. This is followed
by & presentation of the test intercorrelations feor the
experimental group in Teble XII, Pollowing this, esch of
the tests utilized in this investigation are presented,
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Table XI, - Standardization Date on the Normative Sample
for ..ach Memory Test,

Test . | M o Load, L Author

55 ,52° Kelleyd

nep, Lesigns 08
by .53 ,58P  Zelley
23
27

kh2  17.21
Sentence Compl, LL2 19.64
Number Span I Lh2 7.40

L2 23,18

2
é
g ST 56D HKelley
Kemory Numbers LL2 10,60 %. 5
1
5
6

.22 .2&b Kelley

7 53 .51 Kelley
15% 36 .§ob sarlin®
80
60

Picture Reeall

Tonal Memory 200 72,438
rosition Reeall 367 13,50
Spsos Position 3531 11,10

3, .Bo® cnrissalf
Bl .92¢ Chriatal

— h—

& As reported by Ruth Crewdson lLerson, "3tudies on
Seashore's measures of muszical talent™, in the University of
Iows, 3eries on Alma and Progresa of Researeh, The University,
Towa, Vol, 2, Ho. 6, 1530, D. 1=k,

b Communalitlies,
¢ Split-halfl rellability coefficients.

d H, rsul Kelley, "A factor analysis of memory abilisy”®,
in the Heseareh Bulletin, Frinceton, Fducational [esting
Bervice, 195, x111.1867 p.

o J.2. Karlin, "A factorial study of auditery funetion",
in Psy@homcrih' Vol. 7! Ho. u-’ 1924,&', P 251*279.

{ daymond », Christal, "Factor snelytic study of visual
memory”, in tae fsyochologicsl Monograph, Vel, 72, No, 13,
1958’ ? - l*gh‘
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Table XIX, - Test Intsrecorrelationa for Eight Memery
Tastas for the EHxperimental Group.

b e e e e e i e e

HMomory Test

Tests Sent, Oopan Flo%, YNumb, Tonkl rosit, opace
Rap.mﬁlw ".1@ “".36 008 .61- "th—z OQB .1@
30!130!160 - ‘313- . 01 - ‘m Py 03 -e 30 -~ 06
3?&& L] 29 L) 10 - 3& - .07 c@,&
Pleture .28 ggs 29 . 31
Bumbers -.50 LT 19
Tml "QE;G *.&3
Fositicn i3

e T T
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NAME : _
(print) Last First Middle

This book contains 8 tests. The examiner will tell you
when to begin and end each test. During the time allowed
for one test you are to work only on it. Do not turn
back to a test after the time for that test is over.

For all the tests in this book you are to mark your answers
in the spaces provided in the book.

There are several types of tests. TYou will find special
directions for each type. Be sure you understand the
directions before attempting to answer any questions.

Do Not turn this page until you are told to do so.
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REPRODUCTION OF VISUAL DTuSIGNS TEST

This test is intended to measure your abllity to remember
dc.izns, The examiner will hold up a card on which there will
be a simple design. You are to study thils desipgn so that when
it is removed, you can draw a copy of 1t. Tor example, one
design might be like this: '

when the examiner removes the card containing the design, draw
a copy of the design on the answer page. Only one design 1s

to be drawn on each answer page. You may make the drawing any
size you want, but try to reproduce the proportions and parts
of the original design as well as possible, For example, these
would be mood copiles:

X

These ~ould be poor coples:

here -ill be ten designs, After each design has been removed,
draw a copy of 1t. You will be allowed to study each design

for only 5 seconds. It is important that you do not begin
drawing until the examiner has removed the card,

Are theye any questions?
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SENTENCE COMPLETION TEST
This test is a sentence completion memory test. You will be given 4
minutes to study a group of 4O sentences. The sentences will then be
presented to you in a different order with one word left out of each
sentence. Your task is to write in the word which has been omitted.

The following two sentences are examples of the type of sentence you
may expect.

George's barn is red.
The sun causes the trees to grow,
The answer page would look like this:

The causes the trees to grow.

George's barn is .

You would write the word "sun" in the blank space in the first sentence
and the word "red" in the blank in the second sentence,

DO NOT TRUN THIS PAGE UNTIL TOLD TO DO SO.
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Study the following sentences.

The farm was all but deserted.

In spite of the darkness the progress continued.
All the blouses on sale were silk.

In increasing one's education one benefits.

A flood had prevented their arrival.

Much training is required to be a musician.
The maroon sedan crashed into the school bus.
Every week there is a change.

The lawyer's dog has brown spots.

The invasion was far from welcome.

The rumor was heginning to grow.

Lbst buttons must be found,

The new car is ready to be delivered.

The library is the coolest place in town.
Wealthy people have plenty of spare clothes.
The perfume left him feeling dizzy.

Spme outstanding engineers make large salaries.
The failure was very expensive.

In making a costume, one‘must be careful.

The round vase was placed on the table.

GO ON TO THE NEXT PAGE.
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The fire last night burned the hospital.

He was pleased when his hat was returned.
The little lambs had just been born,

The key was found on the sidewalk.

This book on fishing is very good.

The crime was not an important one.

After the game they all went to the zoo,.

The aluminum ring was hard to see.

Seeing his sweetheart, he jumped for joy.
Mary's sister ran away from home.

When it rains the brook usually overflows.
When the need arises, he can be aroused.

On hearing the bell he started running.
Everyone in the area was growing corn.

The exclamation was followed by silence.
His vacation was completely wasted.

He didn't receive the notice until too late.
When the pelice arrived, he had already finished.
QOccasionally John goes to the opera.

According to the dictionary it was not so.

DO NOT TURN THIS PAGE UNTIL TOLD TO DO SO.

83
10
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The sentences below are the ones you studied just a few minutes ago.
gi%l in the blank in each sentence with the word which was in it
efore,

DO NOT TURN BACK TO THE PREVIOUS STUDY MATERIAL IN ANSWERING THESE
QUESTIONS.

l. This book on is very good.

2. A had prevented their arrival.
3. When the need arises, he can be .
4. When the arrived, he had already finished.
5. Occasionally John goes to the .
6. In spite of the , the progress continued.
7. The was very expensive,
8. All the blouses on sale were .
9. The was all but deserted.
10. The sedan crashed into the school bus.
11. Much training is required to be a .
12. The ring was hard to sece.
13. Every week there is a .
14. The was beginning to grow,
15. Some outstanding make large salaries.
16. The left him feeling dizzy.
17. The is the coolest place in town.
18, Lost must be found,
19, After the game they all went to the .
20, The was far from welcome,

GO ON TO THE NEXT PAGE.
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12
21. The was not an important one,
22, Wealthy people hawe plenty of spare .
23. The was followed by silence.
24. The fire last night burned the .
25. The key was found on the .
26. He didn't receive the until foo late.
27. Seeing his , he Jjumped for joy.
28. On hearing the he started running.
29. His was completely wasted.
30. The 1little had just been born.
31. The new is ready to be delivered.
32. Everyone in the area was growing .
33. In making a , one must be careful.
34. The round was placed on the table.
35. According to the it was not so.
36. The dog has brown spots.
37. He was pleased when his ' was returned.
38. In increasing one's one benefits.
39, Mary's ran away from home.
LO., When it rains the usually overflows.

STOP. DO NOT GO ON TO THE NEXT TEST UNTIL TOLD TO DO SO.
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NUMBER SPAN TEST

In this test, the examiner will call out a series of numbers. After
he finishes, you are to write down the numbers in the exact order in
which they were called out. Do not write any numbers until the
examiner has finished the whole series.

For example, the examiner might call out, "Series One. 7 2 4 Now"

When he says "Now" showing that the series is complete, wkite the
numbers on the answer page in this manner:

1. _ 724

Some of the series will be too long for you to remember all of the
numbers, If you do not remember some of them, leave a blank space
for them and write down a2ll the numbers you do remember. Try to
remember all the numbers if possible, and be sure to write them
down in the exact order in which they were called out.

It is very important that no numbers be written while the examiner
is calling the numbers out, since the test is intended to measure
memory for numbers.

Now turn to the next page, the answer page, and wait for the
numbers to be called out,
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NUMBER SPAN TEST

Answer Page

1.

2.4
3.
L.
54
6.
7.
8.
9.
10.

11.

12.

13,
14,
15.
16.
17.
18. .

STOP., DO NOT GO ON TO THE NEXT TEST UNTIL YOU ARE TOLD TO DO S0.
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MEANTNGIUYT, MEMORY TEST

Pnrt 1A

Time -5 minutes

Dircctions: 8tudy the picvure ociow. Later you will be shown a picture
waich is similar to this one but which differs from it in several re-
spects, and you will be asked to compare the two. You will not be allowed
to look back at the picture below when you are shown the second picture.-

Pictures 1

STOP. DO NOT GO ON TO PART 2A UNTIL YOU ARE TOLD T0 DO $O.
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MEANTNG 00 MM D0 UERT

Part 1B

Time —5 minutes

Directions: The picture below (picture 2) is similar to the one which
you saw curller (picture 1), but you will obuerve that a number of changes
have been made. Study picture 2 and then indicate whether each of the
Cfollowing statements is true or false. If you think the statement is
true, mark the space beneath the T; 1f you think it is false, mark the
space beneath the F.

Picture 2
1. There were two doorways at the main entrance of the palace in picture
2./-There ¥a3 no circular dome in picture 1.

3. The roof over the main entrance came to a peak in picture 1.

4. The tower appeared on the opposite side 1n'picture 1.

5. There were no stéps leading to the main entrance in picture 1.

S.J%A-cpnical dome has been added to the tower in picture 2.

GO ON TO THE NEXT PAGE.
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10.

11.

12.

13.

).i'f'

14,

15.

16.

17.

18.

19.

20,

21,

22,

APPENDIX 2 90
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There were four pillars at the main entrance in pigturel

The right wing of the palace(i.e., the wing to your
right) had no windows in picture 1.

There were two boatmen in the gondola in picture 1.
Several windows were visible in the tower in picture 1.
There was a passenger sitting in the gondola in picture 1.

The portico in the right wing of the palace in picture
1 had exactly four pillars.

The shadows in picture 1 were cast in the opposite
direction from those in picture 2.

An inscription appeared over the entrance in picture 1.

The front of the right wing in picture 1 was wider
than the front of the same wing in picture 2.

Several steps led to the portico shown in the right
wing of picture 1.

There was an empty gondola near the shore in picture 1.

There were two windows above the main entrance in
picture 1.

The door in the right wing of picture 1 was in the same
position as the door in the right wing of picture 2.

Exactly twelve windows were visible in the left wing
of the palace in picture 1.

Two doors were visible through which to enter the left
wing of the palace in picture 1.

The columns at the center of picture 1 had the same
design as the columns appearing in picture 2.

GO ON TO THE NEXT PAGE.
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may refer to picture 2 in answering these questions. /8

23.

Rly.

25,

26.

27.

28.

29.

30.

The rooftop which appears closest to the base of the
tower in picture 2 was not visible in picture 1.

There was a
picture 1,

There was a

large knocker on one of the doors in

small circular window near the top of the

tower in picture 1.

The gondocla
position as

The pointed
in the same

There was a
entrance in

There was a

shown in picture 1 was not in the same
the one in picture 2

end of the gondola in the foreground faced
direction in picture 1 as in picture 2.

first-floor window on each side of the main
picture 1.

crack in the base of one of the columns gt

the center of picture 1.

The cornice

about two thirds of the way up the tower

was not present in picture 1.

STOF, DO NOT GO ON TO THE NEXT TEST UNTIL YOU ARE TOLD TO DO SO.
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biYRY FOR NUMBERS TEST

In this test you will be given 1 minute to study 12 pairs of words
and numbers. Each pair will consist of a word followed by a number,
You are to memorize the pairs so that when the word is given you
can answer with the number which correctly completes the pair.

For example, the following pairs are like the ones you will study:

bird - 49
core - 17
time - 83

After studying the pairs for 1 minute you will be told to turn to
the answer page. On it you will be given the word in each pair. In
the blank space after each word you are to write from memory the
number which completes the pair.

The answer page for the pairs given above might look like this:
eore -
time -
bird -
Fn the first blank you would write the number "17%", in the second
blank the number "83", and in the third blank the number ",9".
Notice that the pairs on the answer page will not be in the same
order as the pairs on the study page.
This test will have two parts. The direcctions for each part are

exaetly the same -- study the pairs, then f£ill in the blanks on the
answer page.

Are there any questions?

DO NOT TURN THIS FaGi UNTIL YOU ARE TOLD TO DO SO.
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Study the following pairs:

tone -~ 72
band - 39
team - 45
past - 81
crab - 13
salt - 74
case - 42
pool - 26
dish -~ 63
song - 58
twin - 96
lamb -~ 17

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.
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ANSWER PAGE

DO NOT TURN B4ACK TO THE PREVIOQUS PsGE IN LNSWERING QUESTIONS.

[} band -

. fire -~

+ past -

. tone -

1
2
3
L. song -
5
6
7

. dish -

8. team -

9 . Salt -

10. pool -

11. lamb -~

12, hair -

STOP. DO NOT GO ON TO PART 2 UNTIL YOU ARE TOLD TO DO SO.

ok
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Part II

Study the following pairs:

wind - 15
door - 97
silk - 28
plan - 32
west - 76
mail - 52
scar -~ Ll
loaf ~ 89
fish - 61
tree - 85
corn - 47
tent - 93

DO NOT TURN THIS PAGE UNTIL YOU 4RE TOLD TO DO SO,



DO NOT TURN BaCK TO THE

STOP.
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Part

<3

II

answer Page

1.
2.
3.

10.
11l.
12.

DO NOT GO ON TO THE

plan
tree
deor
west
silk
fish
tent
scar
wind
corn
mail

loaf

NEXT

IREVIOUS I4GE IN ANSWERING QUESTIONS,

TEST UNTIL YOU ARE TOLD TO DO SO.
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MUSICnL MEMORY
Answer Page

Listen to the instructions on_the tape reﬁfrding ?efore you answer.

A &

Series One

Series Two

Series Three

Series Four

Series Five

Series Six

Series Seven

Series Eight

Series Nine

Series Ten

Stop, DO NOT GO ON TO THE NEXT TEST UNTIL YOU ARE TOLD TO DO SO.
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POSITION REC.LLL II

In this test you will study four pages of figures in succession,
Study one page until you are told to turn to the next page, then
study that page until you are told to turn to the next and so on.
Try to remember what figures are shown meach page. Later you

will be asked to indicate the page number for each figure you have
seen.

Remember, Pou sbudy one page at a time. Try to remember what figures
belong to each page.

STOF. DO NOT TURN THE I.GE UNTIL YOU 4RE TOLD TO DO SO.
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Page 1

1)
, I
e

S\

\’ ! '
AN

DO NOT TURN THE PAGE UNTIL THE SIGNAL 1S GIVEN
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Page 2

DO NOT TURN THE PAGE UNTIL THE SIGNAL IS GIVEN



DO NOT TURN THE PAGE UNTIL THE SIGNAL IS GIVEN

APPENDIX 2
Page 3

101
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Page |

DO NOT TURN THE PAGE UNTIL THE SIGNAL IS GIVEN
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Page Page Page

GO ON TO THE NEXT PAGE
-
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GO ON TO THE NEXT PAGE
2
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Page Page Page
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SPACE MFEMORY
N

.This * :st will test your ability to remember locations of

objects, On the next page you wlll find flve squares like the
one below:

=

You will notice that this square hss been divided 1Into five
spaces, T%ach of these spaces contains a symbol, You are to
study each of the symbols on the next page so that you will

be able to remember where it was located, In each case you
will need to remember in which of the five squares it appeared
and g8lso in which of the five spaces in that square it
apreared, After you have studied the page you will be asked
to remember the location of each of the symbols,

s

Are there any questions?

DO NOT TURN THE PAGE UNTIL YOU ART TCLD TO DO Sq}
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It

-
=

. SAW -1 @

)
i

STOP. DO NOT TURN THE PACE UNTIL YOU ARE TOLD TO DO SO.
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T
CAN= K

><<

><=L-

>
..Q.l M
WA_=N

Al'A

D><=E
-,',F

©MC

108.
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1
3
2
‘ . 5
a
6 I
8 13
7 12 |
10 15
9 14
16 2| |
18 23
7 22
1 20 25
19 24
5

109
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PRESBNTATION OF IH% RAW DATA

Raw sccores during the initial test sesalon on the
eight memory tests for the sxperimensal group sre presented
in Table XIIX., The retest scores are pregented in Table XIV.
Similayr data for the sontrol group sre presented in Yables
XV and XVI, respectively.
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Table XI1II. -~ Initial Test Raw Seores on Eight
Memory Tesats for the Experimental Group,

— Memory Tent .
Rep, Semt, Bumb, riet, Hem, foBAL FoOAlt, Space
¥ Designas Comp, 3pan Recall Numb, Mem, Recall Hem,

pﬂ

1 12 2 7 12 2 17 10 3
At SR S S Gt b
4 12 % 6 8 4 27 10 h
g 1k o 4 10 2 20 7 3
é 9 2 L 11 ) 17 10 k
7 i 0 h 9 0 20 16 [
8 9 1 5 9 0 20 16 o
g 17 3 g 10 2 20 5 0
10 i 0 5 0 20 2 3
11 k 0 10 1 0 3 0 0
12 12 3 7 17 6 27 16 13
13 12 i 8 18 0 13 i 1
ik 6 13 3 11 0 17 0 1
15 & 3 5 8 2 3 5 3
3

Hean 10.67 246 5,73 10.53  1l.46 1646 8.00

e e e - i i P Y YO ARt 5 R o et e o A 7O et Sttt -
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Table X1V, « Retest Raw Ssures on RBight Memory
Tenta feor the Experimental Group,

s = et e e Ly e by v st e e e o el g v mep s

il e g < e st i ey

Hemory Test
“"Rep. Gent, Huamb, ﬂ!{. Hem, Tonel FPoalt, opace
N DbDesigns Comp, Span Reesll Fumb, Mem, Recall MNem,

1 17 13 3 17 8 2
2 12 3 i 9 0 13 L 3
3 20 5 7 9 2 13 9 3
" 12 3 6 12 I 25 12 L
S 12 1 5 6 0 17 5 L
6 1 2 3 1l 1 20 9 3
g 12 0 I 12 0 17 10 3

17 3 % 8 0 20 16 2
9 9 0 10 2 20 i 3
10 % 1 6 8 0 17 b 3
i s f B B 8 3
g o4 5 ;8 ¥ %

1 10 2 3

15 4 L !3& 10 L 3 7 2

Mean ll.40 2,86 5,00 10,60 1.60 16,73 6,13 3,20

£t W oy Ao g A e
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Table XV, - Initial Teat Raw Scores on Hight
Memory Tests for the Conbrol droup,

Hemo Teat

“Rep, Sent, Humb, ot, Hem, Tonal FoBit,  h0e
Designs Comp., 3Span Reesll Numb, Mem, Recall Mem,

Me

5 gg&ﬁﬁgwmwﬁmkwmw

1y 15 8 16 b 30 20 10
17 18 6 17 2 27 UZ 15
17 15 7 20 33 1 8
12 9 5 15 2 ko 13 i3
17 27 8 1y é 70 10 8
12 19 7 19 2 50 18 6
9 [ L ik 0 80 16 1
ly 7 7 17 12 70 16 %
17 19 5 17 o 50 16

il & L 12 b 70 22 N
17 1 " 2 (1] 50 10 s
'O I T A
17 | b 15 i K7 16 2l
6 1 5 [1 2 20 5 1

9
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Table XViI, - Hetest Raw Zccores on Hight Memory
Tosts for thse Contrel Group.

g v it
- o— —— T

- . Memory Test
Rep.  Sent, wumb, Flet, Hem, lonsl FPosib, ‘pace
X Designs Comp. Span Reeall NHuab, Mem, Recall MNem,

1 17 711 7 18 27 18 8
2 il 20 é 20 E 10 16 10
3 17 17 7 17 3 30 1l 10
4 12 9 s 16 g 50 1l 15
5 19 28 6 20 b 70 12 19
3 17 15 b 18 o 50 16 10
7 12 10 3 12 1 70 16 2
a 6 [ L 10 6 80 12 3
9 b 12 b 15 3 60 16 6
10 17 10 i 18 5 70 20 6
11 12 3 [ 6 1 60 18 b
12 12 6 L 1 2 60 8 0
13 12 'y 6 15 1 50 1k 13
¥ 17 3 9 15 5 ¢ 18 15
15 12 i ki 2 27 10 8

60 3,40 52,40 14.80 8.00

>
"
b
E
1
8
[
ot
8
\n
»
Gt
\n
F o
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ABSYRAQT OF

Memory in Organie Pabtients wlth Damage Invelvinz
the Dominant Temporsl LObDeL

Clinical experience with brainp damaged patients indie~
ates that defective memory, especinlly for recent sventas, is
& common symptom, However, very few objective studles con-
cerning the nature of memory impalrment have been reported in
the literatwre,

This project was concerned with the nature of recent
memory impairment, analyzed in terms of fector concepta, iIn
dominant temporsl lobe brein damaged patients ss opposed Lo
those suffering damage in non-temporsal sreas. Eight “pure”
tests of memory abllity corresponding to Gullford'z matrix of
menory factors were utilized. Two groups of fiftesn patiente,
matehed for age, inbtelligence snd extent of damage, were
tested, The hypothesis that mo sizgnificant diffsrences ex-
isted between dominent temporal lobe end non-temporal lobe
brain dameged patients on any of the elight memory tests was
re jocted, It was found that domipant temporal lobe damage

resulted in greater impalirment in suditcry memory, memory

1 Lloyd A. Hhewohuk, doctoral thesis presented to the
Behool of Psycholegy of the Univeraity of Ottaws, Unbario,
May 1963, viii-116 p.
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for ideas, meaningful memory, memory for spatisl positioen,
memory for Semporal order and visual memory, but not in
memory span and rets memory,

The second hypothesis that no signifisant differsnces
exlated between different memory abilitiss following temporsl
lobe domege was also re jeeted, It was found that damege to
the temporal lcobe resulted in greatest impalrment to auditery
memory, meaningful memory and memory for ideas, However,
this pattern of memory defiecit was slmilar in patients with
damage to other areas of the brain and only differed in the
degree of impalrment,

A theory peatulating that the funetioning of the braln
is arranged in an hilerarehical frshion was presented tc ex-
plain the results of this investigstion, It was postulabed
that lesliong whieh produce specific changes witnuin a sensory
system alsc affect certain other funetlons througheut the
entire system, and these alterations in turn are ecoompanied
by atill more gemeral deficits whish cecur with injury in

sny reglon of the braln,



