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THE EFFECT OF VERBAL AND VISUAL
MNEMCNIC DEVICES ON THE PAIRED ASS0CIATE
LEARNING OF AN AGED POPULATION



- Chapter 1
INTRODUCTION

The literature ;an aging is abundant with m_adiea using a
va;riaty of tasks indicating that there is a éecliue in learning with
increasing age. Ruch (1934), Gilbert (1941), and Pacsud (1955)
o along with others Sava demonstrated this deﬁpit in paired assoc-

" tate learning. ,, |

In attempting to determine the nature of this deficit,
Canestrari (,i963] has shown that it would appear to be due in part
to the paced conditions under which this task is usually run, A
group of elderly adults and young adults wv:sra used a8 subjects in
“this study. These subjects were presented with paired associate
lists of equal levels of difficulty under three different pacing
uchaduléa - 1} sec., 3 sec., and self-paced. The measﬁre of

learning was the number of errors made in reaching the criterion
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of one perfect recitatiou; These errors were further broken down
into those of cniianion and those of commissioa;

Canestrari found that subjects undex the self-paced condition
(ﬁad a marked decrease in ominiox; errors (m-reaponnes) and
very little change in exrrors of commiasion. Similar reaultn were
obtained in a study in serial learning by Eiadorfar, Axelrod and
Wilkie (1963). o

Cmstrari*s initiai Mterpretatiau of these reaultn was to ate
tribute the imprnvement to the tucrcased time avauable for res~
ponding. | Howwet'. he later poiuted out 11965) that an additiona.t
effect of the self~-paced schedule was to increase the tirae interval
between pre;e;;taticus of the stimuli, This fact leads to an alterna~
éivo_ explauation of the data based on Welford'q '(1958) conception of
the learning pro;ess; He postulates a number of stages which are
essential to the leatning ‘procesa. First, the material hgs' to be
\ 'p‘erccived and ccmp:a};ended. After being perceived, the materinl
must ﬁe !;a!d b}f éome shorteterm ntorage mechaniem that can
atora rapidly, but impermanently. This storage iz broken down

by nauronal lctivity resulung from fresh stimulua input, Welford

suggests that the shart-term storage mechaniam of the older
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peraon may not be able to maintain an ongoing pattern in the face

of fresh stimulus iﬁ;mt. _Canestrati suggested _t’hat the lmgthened
time interval ox_xthi ne'i!-paceé schedule allows \.‘;\ha‘older par@a
to transfer the material vf:am ihe relatively impermanent étorage
to & more permaneﬁt one be!oie the disrupting Aeffect_a of further
stimulus input, | | _ ‘ o

- Ina studjr directly i:elat&d to this proposal, A;'enbOrg (196’5)
had young and ~§1d§rxy aﬁxbjﬁcts learn _paired assoclates under two
cﬁn&it&égs - long or short anticipation intemla. Interspersed
thioﬁgh_ acquisition trials were self-paced trials {n which the sube
jaces had unlimited time to respond. The reaéonihg is such tﬁat
if raﬁpmzia time {8 the imbortant va‘?iabla then varying the antici-
éation intarm should have no effect on the scores on these self-
paééd triala:n The rclaultt indicated thai irrespective of the amount
of time auwed for responding, the aubjecta under the longet
' anticipation interval had fewer errors, |

Canestrari ia cnrrently conducting a study to determine whether

shorter intex?va!s between the pregcntation of paired associate
material is more disruptive for the older subject. The results

to date indicate that the older subject shows a greater deficit when
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the interval is short even though his performance is tested under

zelf-paced conditions, -

If we assume that this short-~term storage mechanism explana=-
'tioﬁ of the observed deficit has some validity, the next ,5“? is to
;ttempt to ascertain thei reatmﬁ why older sju‘bjeets need more time
" to transfer information. A possible explanation nﬁay be dqﬂved
from, atudies.investigating the role of mnemonic devices in a
paired-associate !ea‘;rningiiaa!c. |

| : _Theaa devicéa appear tb be employed estensively in paired
éséo;:iaté taéka. }?oodworth' and'Schlo‘sberg (1954) refer to this
tactic bﬁ: treat it as an annoyance that contaminates the results,
6‘:: theotﬁer hand, Mfﬁ!at, Galanter,..' and Pribram {1960) view the
procésa as important in ité own right. They conclude that to igmra
what éubjecfa do in ﬂ}g way of devising strategies for rememﬁeriﬁg
is not scientific e.vgn‘ though such 'proceéaea picsent problems to the
experimenter, Underwood and Schulz {1960) ;alvso diag:uaa.the
process and report a study with young subjects that #ﬁests to {ts
pervasivenees in a paired aasociage task, In t;his htudy iﬁére were
280 poiaible éaiﬁ:iga of words, Snbjécfu teportéd no assoclations

used in only 27% of these,
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There are several studies with young subjecté which demone
straté the effectivena‘sé of the use of such tactics in a paired
associate task. Wallace, Turner, and Perkins (1957) instructed
subjects to "form a mental picture” coﬁneqtiﬁg each pair of words
to be learned. They found that subjects were able to reinembar
éf)% of the word pairs ﬁresented with lists up to 500 items and
95% of a 700 pair list, although each pair was presented only once,
Cther studies (Gruber, Kulkin, and Schwartz, 1965; Paivio, 1964~
65; Runaquist and Farley, 1965; and the Underwood study mentléued
k. abmre) have aléo ﬂémonstratecl that mnemonic davices have a

" facilitating effect in paired associate learning tasks,

i‘he use of m;aamonic‘ devices bi aged sﬁbjecta has nbt received
a great deal of attention in the past. "I’bere is some indiract §ﬂ~
dence thét oider subjects might encowgr some difficulty in forming
;txental picturea or connections, This evidence comes from studies
in memory and creativity in aging, J’énaa {1959) comments that
there is ’a reduction in the ability of older subjects to form and
integrate tmv‘conngatitpns,‘ Several stiidies pging a variety of
approaches (Brbmley; 1956; Prados And Fried, 1947; Chesrow,

Wosika, and Reivitz, 1949) report an "associative impoverishment"

among older persons,
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In'_g more direct investigation, Hulicka (1965) found that elderly

subjects reportediusing mediatore less often than young subjects

in a paired associate task, In a subsequent study (1966 b) she found

that older subjects reported 20% of the pairs wers:too odd to fox;m

a connection while the young subjects rarely complained of this

— . .
Riegal's (l 965} work with word associations offers furth@r e’éi-

dence along these Bnes.‘ He found that aéaociagion latencles were

greater for elderly subjects as compared with those of young subjects.

" In addition, his data {ndicate that older subjects have more difficulty

' and require more time to make associations when redundancy between

: | atimulua and z;'eaponse\ words is smail;" This is.exacﬁy the éitnatibn
| they face in a paired associate task where the linkage between stimulus
andl reapozia words is‘ deliberately made obscure,

However, even thm:gh‘old subjects have difficulty in dev&loping
mediators, Hulicka ( ;965) found that instructing them to do so |
reaultea in‘impr‘oved performance. Also, a pilot study by this
author indicated that aged subjects could develop connections to

some degree and that this aﬁiuty was i:onitiveiy lrelatad to paired

associate performance.
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Returning to Welford's stages of learning, it.is quite possible
that in the {nitial stage of learning subjects are organizing the
material and attempting to develop mediators, Since the previously
cited evidence auggests that older subjects have difficulty and -
require more time in developing such mediéiors,’ the lengthened
time interval may possibly enhance their peridrmaﬁce by allowing
them more time to develop these mediators before fresh stiinuli
disrupt the proéess, |

Before going further it will be necessary to point out that there
isa disﬁnction to bé made between verbal mediators and visual
' mediators, In the majority of studies where such a dichotomy has |
been assumed none report the critexion used to make the distinction.
For the most part the instructions to form a mental picture have
sufficed for an operational definition, Indeed, Jenkins poses the
question as to whether or -not all such mediators are not v_r.-rbal.
At this point it would appear that one will have to rely on a common
sense appfouch for distinguishing between the two, For the pure
pose of this study verbal mediators will be defined as linkages
based on the formal syntacﬁcal éharacteris'tica of the words

{grammatical linkage, connecting phrases, etc.) and visual imagery



defined as those that appear to be descriptive of some picture or
image, - This, unfortunately, introduces an element of arbitrariness
into the matter and must be kept in mind when considering the
ensuing discussion.

Ina ‘study. with young adults, Paivio (1965 c) found that the
reaction time of verbal mediators increased with aﬁ incrcaaé in
‘th‘e associative variety of the words, This finding is important
when it {s noted that Hulicka (1965)'£oun‘d that aged subjects report
using miore verbal mediators than visual ones. Reigel (1965) has
also 'poizited out that ‘elderly éubjecta respond more with regard to
grammatical form in word assoclation tasks. These data, when
related to th;a general assumption thatvtha verbal repertoire of an
individual increases with age, suggest that an additional explanation
as i;o why older subjects need more time to form mediators s that
they are more prone to use verbal mediators which, in view of their
larger verbal repertoire, require more time to develop,

In éhc ‘Huliclm study a deficit between the two groups was still

observed. An obvious explanation for this deficit lies in the fact
that old subjects, eiren aftei being inatructed' tb, use mediators,

could not develop as many as did the young subjects, However, an
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additional factor may also have been contributing to this deficit.

Faiﬂu(i%.’y b) found in a study using young subjects, that vieual
mediators were more effective than verbal ones. It has previously
been noted that old subjects tend to use verbal mediators when in+
atiucted to develop mediators, It is conceivable, ti:eresze. that
these verbal mediators are not as effective as the vieuglnneé being
utilized by the young subjects, |

' The implications of the foregoing discussion are as followsn
young subjects report using mediators more extensively thnﬁ dé :
‘old subjects, The literature indicates that old subjects appear to
have difficulty in de veloping mediators, They also require m@?é'
time in deve!b#ing mediators, pbssibly because of tﬁe deliberate |
obscurity of the connections between pairs of words. | Also, addi-
tional time may be needed by old subjects because of their teanding
to use verbal mediators that require more time to develop as 2
result of thelr larger verbal repertoire,

These factors may partially account for the improved scores

of old subjects on self-paced schedules where there is more time

to form mediators 'during the short term stoi-age before the dise

ruﬁting effects of new stimulus input.
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. ‘When inatmcfed io use mediators, evidence indicates that.
the old subject’é performance shows more improvenﬁent. than that
of the young subject. However, there is still a deficit., Two con-
current factors may be responsible for this deficit. Old subjects
still do not report the use of as many mediators as do young sube .
Jects and the bnen they do report using are most often the piesum«
ably leass effective verbal ones, It follows then that the deficit
should be further reduced if the old subjects are aided in developing
vienal mediators, The most efficient way to do this would t;e té
pre?e'nt them with an image along with the word pair to be learned.
The purpose of this study was to observe the ’effécts of jnp}
such a. proceduré- Subjects were presented pairs of words accoin-
papied by a black and white sketch that contained both words. o
_In a further attempt to study more directly the effects of
visual vs. verbal mediators, a second condition was included where
 subfects were presented palrs §f words accompanied by a phrase
that cﬁntained both of the words.
The following hypothesee were postulated: |
1. Performance of younger mbjects Vwm be superior to

old ones over all conditions.
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2. Performance will be superior for both groups in order
of conditions: pairs presented with visual mediators; paire pre-
sented with verbal mediators; and paire presented with standard
paired associate instructions. 4
3, Differential pérformance of the older group will be greater
than the young group with visual mediators and possibly verbal

enes,
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Chapte;- n
ME‘I'HOD
ubiects - Thirty old subjects were drawn from the domici-
liary pqpulaﬁqn of the Hampton Veteran's Adxninistra:inn Hospital,
'Thﬁi;r.agss ranged from fifty to seventy-three (m=62, 44), |
o Thirty young subjects were drawn from the population of the
‘ 'Southampton. Virginia Priaon Farm. This institution is for young
men who have been convicted of their first offense as adultn. The
age range of this group was from 16 to 27 (m=20, 78),
The use of young subjects {rom .such a population made it
‘possible to obtain two groups of roughly comparable socic-economic
background and educational level, | |
Ina further attempt to equ#te the intellectual level of the iwo
groups, both were given the WAIS vocabulary sub-test, | ‘ |
Apparatus - The words were printed in l;.rge print on 3x5

cards, A modified Wisconsin General Test Apparatus was used,
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This consists of a piece of plywood separating E from the 8s with
a small opening at the bottom through which a tray containing the
stimulus cards and the sketches can be pushed,

List ~ Following Canestrari's (1963) procedure, 30 one~
syllable stimqlus words were chosen from the Russell & Jenkins
{1954) norms and paired with a response word that. occurs oxﬁy
once in one thousand presentations of the stimulus word. These
307 pairs were r#ndomly divided into three lists. |

" Sketches - Simple sketches weré made that contéined both
words of the pair, All, except two, were black and ivﬁ!t& with
ﬁxe éxceptions being those accompanying the pair “loud-tie’ and
"ped-heart”. The sketch for the former was done in color to
depict é loud tie and the one for the latter was alsa done in color |
to depii:t' a red heart,

- .Verbal mediators -« A phrase was made up that contained

hotli»af the words. These phrases were very short, sometimes
' resulting from merely adding ihe' indefinite azticle "a** to a

paii -.}ef. 8 'a short box,’’ Some phrases were in the form of
equ;tiona “ @ 8By ’l’ne}edle + nuree = hypo‘ i 4ln all easéa except

one, the words were kept in the same stimulus~ responee order.
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The exception was with the pair "bed-twin' which was reversed to

read "twin'bed. "

 Procedure ~ Conditionl - Each § was instructed that he would
be shown a pair of words and that on subsequent trials he would be
shown only the first word of the pair and asked to provide the
second,’ He was also informed that previous atudiés had indicated '
th'#t if & person sees a picture that contains the words it. makes
remembering easier, He ﬁvas then instructed that such a sketch
wt;uld accompany each pair and that he was to look at the pair and
the picture, | | | |

Condition I - ' S was instructed concerning the presentation

‘of pairs of words and was given instructions:similar to those in
condition I with the word "phrase'’ being substituted for “picture, "

‘Ccmdition Il - S was instructed only as to the piocedure of

presentation of the pairs and to' the recalling of the response words,

No instructions were given to induce any kind of strategy.
Throughout all the conditions, on each trial subsequent to the

~ ﬁra_t prea@t#tien each regspo’me'word wasg shown again with the

stimulus word reg#rdlesa of the éppropriateness of 8's response,

I conditions I and TI the mediator was also shown each time with
the stimulus and response words, |
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Trialu for all "sa were presented under ‘svelf-paced condi;ions..
55 .were instructed that they could take as much time as they liked
to look at-the pair and to fre‘spond to the stimulus words, The time
between the iithdrawal.df a pair together, and the presentation
of the next stimulus word was approximately 5 to 10 seconds.

'Jfl;e dependent measure was the number of er:;ora comn;xitted
in‘:reaching a criterion of one perfect recitation of a list, These
errors were further broken down into errors of omission {no
réapanse) and commission (overt incorrect response).

. Design - A latin square design was used, whereby each of
the two main groups were s;bdividad into three groups, Each of
these subgrdﬁps‘ware éxposed to each of the three lists and each
of thQ-‘thrée conditions. The order.of éresentation of the conditions
was counter-balanced with the order of lists being diPs‘regardéd..

A diagram will better illustrate the design.

- Visual ‘Ver.bal Standard _
- List 1 oG 1 oG 2 0G 3
s ¥G 1| vGz | YG3

stz |oGg3 |.oGi | oG2
YG3 | YG1 | YG2

" Liet3 |oGgz | oGs3 | oG1
.+ lyea | vas | ye1

OG = old group -
YG = young group
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Chapter 111
RESULTS

Initially 30 Ss from each age group were to be used. However,
in the ;agtexi stages of the study, one of the young Ss was tfgns-
forred to a different location thereby necessitating the random
dropping of 5 more 5. The results, 'tixen. are based on 27 Ss in
. each age giqup.‘

_As was stated earller; an attempt was made to match both
e:cpgrimgntal groups on the bas@a of socio-econpr;xic background
and intcl;ectual ability, The eldgrly group scored signjﬂpa(n@ly
highef(tobﬁdl;as.' sig. at .01) than the younger group on the WAIS
vocabulary sub-test, However, because it was not feasible at
this point to expand the samplee in order to match the groups,’
and in Heu of the results of further analysis of the data, no further

attempt was made to match the groups on the basis of the vbcabu.



17
lary scores. This point will be discuesed in more detall ina
later s‘ectidn.

'.l'otal Errora = The critical measure of learning was the

numbar of errors cammitted !n attaining one perfect recitatian.
The data were analyzed by a 332::2 Latin square aualyﬂs of vari»
ance with repeated measures (Weiner. 1962)

E‘igure 1 gx‘aphicany represents the diifereuca between the ,
two graupa in regaﬂ}s to total errors committed, Table indicates‘I
that the young Ss committed significantly fewer errors than did the
olé ones, |

The data analysis further indicatea a signiﬁcant age by condi~
tions interaction, This interaction is represented graphicany in
Figure 2. A test for s:mple effecta of the t:eatment factor with
| the old group and the ym.mg group is smnmarized in Table II. From
this table and Figure 2itis evident that the two mediators ha.d a
greater effect in reducing ‘errors in the old group than in the young
group. A fuﬁher F test (Fgpe=. 16, n.s. at, 01} indicataci ihat the
differenc;é in error scoreé between iz:eatmenta 1 and 2 in the old
‘gronp was not signiﬁcant |

Errora oi Commiasion « Total errors were further broken

down int‘o errors of commission and errors of omission. Errors

-



Figure 1

COMPARISON OF YOUNG AND ELDERLY SUBJECTS

20

_ 15
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number
of
errors

10 ¢t

ON TOTAL ERRORS

Old subjects

Young subjects : ‘e

Visual
Mediators

Verbal
Mediators
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No Mediators
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. Tablel. |

- _ANALYSIS OF TOTAL ERRORS

96 -

Source . S af MS
Between Ss - 22515,53 53 kS
C{Age) - es48.76 1 6548,76  23,66%%
Rows = . 1398.86 2 699. 43
~ CX Rows 1280.06 2 640, 03

Sswithin. . 13287.85 48 276,83

- grous |
Within Ss ~ 9990.00 108
‘Acmm) '193; 79 2 96,40 1,37 .
B (Cond.) 1404;01 2 702, 01 9.95%8
- AC 433,98 2 216,99 3,08
BC 764,46 2 382,23 5. 4208
AB' 149.43 2 74.71 |
ABC' 275,40 2 13170 :
Error 70,52

®3F go(1,48) 7,31

| F‘. 99(3;’96, 4,79 _'
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Figure 2

PROFILE OF CONDITION X AGE INTERACTION

-
700
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summary | OLD GROUP
table B
300 -
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Table IT
SIMPLE EFFECTS FOR INTERACTION
BETWEEN CONDITIONS AND AGE

21

Source 58 af MS ¥
Conditions at level ¢;
{Cld Se) 2005, 28 2 1047, 64 _ 14. B
Conditions at level cy .
{Young Ss) 73.19 2 36, 60 «52
Error (within) 6769.93 96 70, 52

SO go(z, 067 % 7Y
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of commission weie, thusé ;§ert responses that were i‘ﬁcﬁrrect._ |
‘The difference between age groups for thejse erfuia, is represented
in F!gux-e 3. Table m’ iﬁdicatea that th/e young Ss. madé significantly
fewer errors of this type than did the old ones, ﬁere was also

¥

a maln effect of the liata. but no sigmﬁcant treatment effects,

- Errore of Omission - Errors of omission were. thoae errors .
where the Ss gave no igspense at all. The differences between
groups on this measure are graphically represenied.in Figure 4.

Table IV indicates 'that imca again the young Ss gave significantly

- fewer such raaponses than did the old Ss,

Treatment by age interaction was significant. This inter-
acticn is represented graphically in Figure 5, A test for simpla
effacts of the treatment iactor with the old and young groupe {s
aummarized in 'i‘abie V. From this table and Figure 5 it is evident
that the two mediators had a greater effect in reducing errors of
omission in the ol‘d group than in the young group. A further ¥
test ( bs“l 84, n, s, at ,0l) indicated that both typea of mediators
vwere equally effective in :edgcing the errors of omission of the

. . , . o

i

old Ss, | | . o
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Figure 3
COMPARISON OF YOUNG AND ELDERLY SUBJECTS

ON COMMISSION ERRORS

[
- OLD SUBJECTS YOUNG SUBJECTS
20 k- i
-
15 }-
Mean -
number -
of =
errors -
10 }-
- ] e
5¢%- ' ] .._
i ¢ o
O ' - : -
Visual Verbal No ‘
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Table 111

~ ANALYSIS OF ERRORS OF COMMISSION

24

Source :

Between Sz 2768.05 53

C (Age) 640,03 1 640,03  18,90%s
Rows 324,10 2. 16205 4,78
C X Rows  178.37 2 89.19 |
Ss within =~ | |

groups .  1625.55 48 33,87

Within Ss 1376 67 108

A(Lists) 116,76 2 58, 38 5, 5049
B(Cond)  40.02 2 .01 1.89

AC 30,97 2 1549 1.46
BC . 45.34 2 22,67 2.14

AB' - 46,73 2 23.37

ABC' 78, 40 2 39, 20

Eyror  1018.45 96 10. 61

wup 99(.1.48} 7.31
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Figure 4

COMPARISON OF YOUNG AND ELDERLY SUBJECTS

ON OMISSION ERRORS
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Table IV

ANALYSIS OF ERRORS OF OMISSION

Source ".ﬁs - df - M8 F‘
Between Sz 12701,81 53 | |

¢ tAge) 3085.49 1 308549 17,448
Rows 469, 68 2 23484 |
€ X Rows 653,68 2 326,84

Ss within | ,

groups 8492, 96 48 176,94

Within 85 _8AT6.67 108 |

A(Li#t} ; B 113,13 2 55,57 .89
B(Cond)  1109.28 2 s5e.64  B.sese
AC 324,90 2 162,45 159
BC 701, 12 2 350, 56 5, s9ue
AR Csa4s 2 26,23 o
ABC' 154,08 2 77. 04

Error 602371 96 62,75

'wF. 99(1, 48) 7. 31
-~ F 99(2. 96) 4. 79
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Figure 5

PROFILE OF CONDITION X AGE INTERACTION
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Table. V
SIMPLE EFFECTS FOR INTERACTION BETWEEN -

CONDITIONS AND AGE ERRORS OF OMISSION

28

Source - 8S - df MS R

Conditions. at |
level ¢ {Old 8s) = 1778.30 - 2 889,20 - 14.17%s

Cbnditio:is at «
level ¢, (Young 5e) 32,10 2 16,05 i 26

 Errvor (within) 6023.71 - 96 62.75

FHF 59(2,96)=4, 79
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Chapter IV
DISCUSSION
The rasults of this study indicate an age related difference
in the performance of both groups. The young subjects' performe
ance on the task was soperior to the elderly onee regardless of
the condition; This finding supports the first hypothesis and is
in agreoment with previous studies,

. ltis intoresting to note that this reesnlt was obtained even
though the old groups scored much higher on the WAIS vocabulazy
wubtest,
| The data further indicate that providing subjects with media~
:aré resulted in a differentially greater improvement of performe
" ance by the g;dgrly.mbjac{ﬁ. This confirms the third hypothesis,

- The results obtained did not confirm the second hypothesis
relative to the prediction that visnal mediators would improve the .

performance of all subjects more than verbal mediators,
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‘This prediction wae based on Paivio's study (1965 b) with
young subjects in which he found visual mediaio:a more effective
than verbal onea. A closer look at his procedure provides a pos~
sible explanation forthe disparity between the present results and
Paivio's,

In the Paivio study, each word of the pairs was rated before
the experiment on the basia of ease of eliciting imagery. The
- words were paired to obtain combinations of high and low ratings.
After the task, subjects were given a questionnaire with the pairs
listed and asked to mark thether they used visual, veérbal, or no

mediators. It is gbvious. as Paivio himeelf poipts‘ out, that the
| sukbjects might not have been reporting what actually happened
duriué acquisition. Instgad, they might have been responding to the
high imagery of the words listed on the check sheet.

The design of the present study partially elirninatea this
Qource of contamination by providing the subjects with ready made
- mediators.
| " Another explanation of ihe noted discrepancy in results is
suggested by an examination of the performance of the young

subjects in the present study. The data indicate that neither of
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the mediating conditions resulted in a aigniﬁcant improvement in
the performance of the young subjects. This is not in keeping
with previously cited evidence, It is possible that the lists in ihe
present study were not difficult enough, resulting in a ceiling
effect with the young group, If the lists had been more difficult
the results might have more closely parallelled those of Paivio in
regards to the effectiveness of the two types of mediators. Indeed,
it is possible that the differential effect obtained would have been
reduced or completely erased.

While the possibility of such a ceiling effect casts some
doubt on the validity of the results of the young groups' performance,
and the differential effect bet ween the two experimental groups,
no; such ceiling effect was observed with the old group. It is |
therefore possible that old subjects can use both types of mediators
equally as wéll.

" As was pointed out earlier in the study, elderly subjects ver-
balize a preference for verbal mediators and they respond more
with regard to grammatical form in word association tasks
(Hulicka, 1965; Riegal, 1965). It is possible that old subjects,

havi’ng over the years developed their vocabularies and having
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become accustomed to naponding to various situations with stereo-
typed verbal responses, transfer this tendeﬁcy to the paired assoce
inte task. However, the results of this study indicate that when
the mediators are provided they are able to use visual and verbal
mediators equally as well, - |

 The analysis of the breakdown of total errors committed
into those of cmzﬁissmn and omission indicate that the elderly
#ubj#ctn committed more errors of commission, but the mediators
had no effect on this type of error. In contrast, the elderly sub.
Jects also committed more errors of o’inisaion than the young
subjects, but the mediator conditions sharply reduced the number
of this type error for the elderly.

There are at least two interpretations of the latter resuits,
First, with the mediators provided, it helps the old snbjecte to
develop associative traces necessary for storing the pairina
manneyr which makes them more available {or recall.

The second interpretation is based on Korchin and Basowitz's
{1957) hypothesis that elderly subjects are more cauntious and will

not make a response unless they are confident of its correctness.
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Providing elderly subjects with the mediators could have resulted
in'raising their confidence.’ Either or both of these explanations
could account for th.é reduction in omission errors.

The resulis of this study combined with other evidence cited
tend to auppbrt the basic argument developed in the introduction,
Restated, this argument is: the observed performance deficit of
gged éubjects is reduced when the interval between presentations
| of s‘f;i‘muii" is leugt:hened.v It has been suggested that the short term
atoragé mechanism of the elderly subject needs more time to
transfer material to be learned before the disrupting efiects of
fresh incoming stimuli, |

- One activify thaf may take place in this short-term storage is
the development of mediators between items in a pair, The evidence
on hand indicates‘that old subjects have more difficulty and need
'mo?e "tim‘e'iz; developing rmediators, Therefore they 'reqﬁiée extra
‘time at this stage of acquiaitiou. |

Other evidence suggests that even though they are allowed more
time to bde‘velq’:p mediators, ﬁxe elderly subjeCts_ still do not develop
as @ny aé the young subjects. This a-uggestion i based on the

fact that further reduction in the deficit is observed when old
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subjects are instructed to develop mediators under self-paced
conditions, However, even under these conditions they still
report having more difficulty in forming connections and still
develop fewer than do young subjects,

Based on the evidence cited above, it was suggested that
directly aiding elderly subjects vto develop mediators would reduce
thé deficit even further. The results of the present atﬁdy support
the validity of this suggestion,

An important questio.n which remains unanswered is why the
elderly subject's ability to develop mediators {s lostcor impaired
in the first place. 'fherre are two possible explanations for this
impairment,

First, it might’ be due to experential factors, Tbe technique
of "dew,;elo(;:ing meciiators is most likely to reach its peak of efﬁ.;
ciency during those years when an ﬁ&ﬁduﬂ is engaged in formal
education, Consequently, the older subfects’ inability to develop
such mediators might be the result of disuse or less frequent
practice, This is opposed to the situation of younger subjects who
generally tend to be either actively engaged in, or at least chrono-A

logically closer to academic exercises, A study by Sorenson (1930)
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provides some indirect support for this notion. In this study }xe
correlated the achiecvement scores of a class of adults in an educae-
tion course with the length of time that they had been out of
school., The only relizble negative correlations he obtained were
those with the group whose members had been out of school
longer.

- The cecond explanation §s that the elderly subjects lose this
ability through physiological changes in ihe central nervous system.
Several studies {Kety, 1956; Andrews, 1956; and Sokoloff, 1959)
indicate a general decline in cerebral blood flow, oxygen consumpe
tion, and cell lose and deterioration. Studies with electroencephalo- |
grame {Obrist, 1954; Silverman, Busse, & Bgmea. 1955) revesl
a éecreasing aumber of normal EEG's with increasing age including
a lowering of alpha rhythm and increased temporal lobe abnormality,
With regard to one of these findings, Hulicka (1966 8) points out
that one effect of oxygen deprivation on young subjects is to reduce
their ability to remember and perform other cognitive tasks,
| These studies strongly suggest that the elderly psrsone cognitive
functioning (which is inextricably related to hie ability to abstract

and develop mediators) may be impaired by these physiological

changes,



36

At the pz?eaent time it {s difficult to determine which of these
two alternatives is the more correct one. ‘Indaed. they may
interact,

One further comment is necessary at this point, It has been
shown that by manipulating the temporal conditions of the task and
by strengthening the mediational techniques of elderly subjects
the observed learning deficit can be reduced. However, a deficit
still remains suggesting that there are oti;er variébles‘ involved

in producing it.
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Chapter V
SUMMARY
The purpose of this study was to determine if providing elderly

subjects with visual and verbal mediators would reduce thgii.- learn-
ing deficit on a paired associate task, The elderly group consisted
of 27 men from the domiciliary pbpu;atiot_z of a Veterans Adminise~
tration hospital. The young group _consisied of 27 men from the
popmtion of a state prison for first offenders. The young subjects
were drawn from such an inetitution in an attempt. to control for
socio-aconomic background. All subjects weré given the WAIS
vocabulary aubt?at. Each subject was shown three different‘lists
of 10 pairn under three differeat conditions: 1, pairs accotg'npanled
by visual mediators, 2. pairs accompanied by verbal mediatars,
and 3, standard instructions, The order of conditions was cg}xnter- ,

L .\'\ .
balanced and the task was conducted under self~paced coﬁd;thx%\s‘
{ RN
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Tﬁrqe hypotheses \;rerovte.m':ed: 1. young subjects’ perform-
ance wouid be superior over all conditions, 2. all sﬁbjects' pei-
formance would be superior in order of conditions - visual medi-
ato;'a; vérbal mediators, and standard instructions, a_nd_ 3, there
would ie a differentially greater improvement in the performance
of the ei&erlv group in conditions with visual mediators and pose |
iibly vérb#l mediators. Results confirmed hypothesis 1 and 3
but not 2. Visual and verbal mediators were found to be eﬁually
a9 effective,
The results were interpreted as vsupporting the notion that
old subjects have difficulty in developing mediators thereby re-
qtiiting more time during the short-term storage stage in acquisi-
tion, 'rwo possible explanations for this loss in ability were |
offered, The loss might be due to experential factors such as
long disuse or less frequent practice with such techniques, or it
_might be due to physiological changes in the central nervous

system. Indeed, it may be an interaction between the two,.
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INSTRUCTIONS
Condition I {visual) and Condition 11 {verbal)
Do you see the tray in front of you? I will pull it back to my
side of the board. When it goee back to you there will be a card
on the left hand side with a word printed on it, Then I will draw -
the tray back to my side of the board. When it comes back to you
tbe‘ward on the left will reappear but there will be another word
next to it. Your job ie to learn that the second word goes with
the ﬁrst so that when you see the first word alone you will be
able to tell me the second word, Furthermore, we have found
that if we give you a {picture/phrase) that contains both of the
words it makes {t casier for you to remember the second word,
o when the tray comes back to you, you will see the first word,
the second word, and a (picture/phrase) that contains both of the
words, Let me give you an example, (Give example) Now I am
going to ask you to do this with 2 number of such pairs. Iwant
you to learn which word goes with the word which first appears
| alone so that when you see the firat jword you will be able to tell
me the word that goes with it, The first time you go through the

list you will not be able to tcll me any of them but as you go
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through it a number of times, you will be able to tell me the
second word of each pair whenever you see the first word, There
is no time limit. You may take as long as you wish, Don't forget
to use the (pictures/phrases) to help you. Are there any questions?
(Condition IIf's instructions were the same except all

references to the pictures and phrases were deleted, )



Paire

Soft-Couch |

Anger-?iut
Bread-Pan

Foot-Mule |
Shért-ch
: Héawgl;ogs
High-Ball

Moon-Kiss

Appendix B

LISTS AND MEDIATORS

List

Verbal
Mediators

A soft couch

Anger = Fist
Brean pan

A foot mule

A shoxt box
The heavy logs
A highball

Moon n’_liﬁ sed,
no kies

rowd

42

Description
of Picture

Small boy sitting

on large, overstuffed
couch

Clenched fist strike
“lat surface

Loaf of bread in a
bread pan

Mule with one leg
ending in a2 human
foot

Man standing on box
trying to reach shelf-
box is obviously too
short

Man carrying large
pleces of logs

Glass with bubbly
liquid and stirrer
to depict mixed drink

Silhouette of man &
woman kissing against
backdrop of the moon



Pairs '

Rough-Cang

Hand-Art

Needle-Hypo

Smooth-Shave

House«Block

Music-Ear

bréam-Sn#kes

Slow-Bégr
Man-Race

Rcaéﬁgari

Verbal
Mediators

A roug'ﬁgahg
Hand mai:os Vart

- List N

Needle + Nurse =

- Hypo .

A smooth shave

House sits on blqck

Music pleases the
ear

1 dre#m of enakes

A sldw bear
Man doés race

Red=Blood=Heart

43
Description
of Picture

;l’oughs loitéfﬁg on
corner around street
light

A hand holding artist's
paint brush

Hypodermic needle

Man s’ aving

House made with
child en's "ABC"
blocks

An ear with music
entering it-music
depicted by waving
staff lines and notes

Man in bed with
cartoon type balloon
above head represent-
ing dream filled with
snakesg

ng,' bear with sign

 behind saying “‘Slow’

Man running a foot
race '

a red heart



Pairs -

Eagle-Fish '

Daic-Ov

: qud-Drip
Deep-Cas"ern
Chair-Hat
Bed-Twin
Woman Flirt
Hard~Brick
Fruit-Weed

- Loud-Tie

Baby-Big

~ Sleep-Dog

Verbal
Mediators

An eagle eats‘fish

A dark owl

List 11

Bad cold-~ nose drip
A deep cavern

Chair on hat=
squashed hat
Twin bed

Woman + wink =
flirt

A hard brick
Fruitisnota
weed .

A loud tie

That baby is big

A sleeping dog

Description 44
of Picture

Large fish with
eagle in its mouth

A bleck owl on
tree branch’

Block of ice that :
i3 melting

Deep hole in the
ground

Straight back chair
with man's straw
hat hanging on back

Twin beds

Coy woman dropping
handkexrchiséf

A brick

Fruit tree with
many weeds around
the bottom

Wide red tie with
yellow polka dots

Baby elephant with
diapers and nursing
bottle '

Dog curled up on
rug asleep



Appendix C

I WAIS?'. VOCABULARY SCORES, ORDER OF CONDITIONS, LEARNING SCORES
4 FOR EACH CONDITION FOR ELDERLY GROUP

P Learning Scores
. Order of Cond 1 Cond. 2 Cond. 3
Subjects - WAIS Conditions EC EO TE EC EO TE EC EO TE
1 44 2 31 1 16 17 2 26 28 2 33 35
2 - 23 2 31 .0 4 4 5 1 6 17 5 22
3 35 312 0 0 0 6 1 7 0 8 8
4 50 2 31 3 6 9 0 3 3 0 7 7
5 16 123 21 11 32 10 3 13 25 1 26
6 70 1 23 16 5 21 3 14 17 6 25 31
7 25 312 2 11 13 3 10 13 2 30 32
8 28 123 15 2 17 5 13 18 4 21 25
9 59 2 31 1 6 7 4 10 14 0 1 1
10 26 312 5 1 6 1 3 4 2 3 5
11 60 231 5 8 13 S 8 13 3 4 7
12 55 1 23 6 4 10 3 10 13 6 22 28
13 59 231 0 2 2 2 4 6 o 11 11
14 19 1 23 9 5 14 2 7 9 3 6 9
15 46 123 11 2 13 4 12 16 13 10 23
16 49 123 3 8 11 7 12 19 22 30 Ss2
17 41 123 24 24 48 6 17 23 11 46 57
18 63 123 3 1 4 0 7 7 1 66 67
19 50 312 0 0 o 0 3 3 0 2 2
20 62 312 1 0 1 2 1 3 8 5 13
21 41 312 3 4 7 3 7 10 4 2 6
22 36 312 2 6 8 8 14 22 9 0 9
23 46 312 1 0 ] 3 4 7 2 1 3
24 48 312 3 4 7 14 18 32 7 16 23
25 12 2 31 26 34 60 10 22 32 14 97 111
26 51 231 1 3 4 0 3 3 2 12 14
27 68 2 31 0 0 0 0 13 13 3 2 5
X 43,78 6.00 6,20 12,20 4.00 9.11 13.11 6.15 17,26 23.41
s.D, 16,30 B.57 7.62 13.93 3.43 8.21 10.02 6.69 22.05 24,13

.



" WAIS VOCABULARY SCORES, ORDER OF CONDITIONS, LEARNING SCORES

in:
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