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The subject matter encoapassed by the presest research
study 1is iucqcty Vll.lOlicl. lailcally,'i anemoaic caa bde
called a ‘pre-estadlished scheme iaposed dpon mev
1ﬁgb}lation' (Short, 1975: p.O).. Such a ‘pre-established
SFHQIQ' can Fc verbal or 1laginal£ An cxaiplc of a verbal
}ypc of nodiition on a paitod-apsoc§atc (PA) learning task

is to fors a phrase or sentence containing the stisulus aad
.fisponaq I.Igotl of the pair. An example of imaginal
sediation is the foreing of:’ images of the objects
represented by the stimulus and response meabers of the pair
and +¢isualizing -these isages in some tornqot interaction.
Since the present study exaaines the role ‘ot imaginal
anqaonics 1n-a PA lo;rning task, the folloving discussioa is
focd%ed upon these, However, attention is also given to

those areas of verbal mnemonics vhich relate to imagery.

Perhaps it was Sir Prancis Galton vho expressed the
earliest recorded interest in the scientific investigation
of imagery. He constructed the first qucstionna{te and made
one of the first statistical surveys to investigate
individual differences in thccvividness of isagery (Galton,

18680). Besides Galton, structuralists such as Titcherer
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( ) were isterested ia the ese of iatrespection to astedy

tbo sonteat of isagery. ©

. [ |
Ia the eoarly pacrt of the 2080 oestsry, d{ifferest

experiseatal approaches werte eonpleyed teo onl)‘ isagery.
96ue resssrebers sttenpted o fors ¢ clecsitication systes
vhieh weuld categerize pecple on the Dasis of the type of
imagery they uwsed (Detts, 1909;: Perald, 1912). Others

i

iavestigated  the relatiocaship Dbetveen imageqy and
ilkolligouco (Carey, 1913), looovoé\ with the Tise of
behaviorisa is the secoad decade of the century, there vas a
correspoadiag decline in the popnla:ttj of studyiag isagery.
lo‘aytoct-- va‘.lntgoly infleenced by’J&h: B. Watsoa (191),
1930) who niglod that psychological o:potioo-g- should bde
rutttcw't‘ the study of observable, seasurable behaviors.
On the basis of Ahis own phiiocoplicnl outlook amd the
oxpciiloltll o;ldcncc thea available, UVatsos case to the
coaclesioca that seatal isages were sere ®"ghosts®™ vwithout any

fuactional sigaificance.,

Tt vas not until the aid 19%0°'s fhat isagery had re
eserged as an isportant area of study ia psychology. The
re-energence of interest can partly be attributed to sose
ontoLtcinotl vho advocatod the practical use of isagery as a
seaory aid (e.g. Purst, 195%57; lorayne, 1957). There were
other wsore isportant reasoas. A number of practical

probleas bave reavakened the psychologist'’s interest in the

study of isagery. Holt (1964) suggests that vhen we
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consider some of the accidents vhich imagery or
hallucipation (imagery ia its most dramatic fors) say cause
(e. 9., victims of "highway hypnosis;), practical pooplr are
not likely to be impressed by the aggn-cnt that imagery is
not ;ort;y of 'séiontitic investigation because ‘it is
mentalistic and impossible to experiment on vith animals.
Holt further anbeéf} that developaental psychology has beea
isportant in conttibuting to the re-eaergence ofvstudying
i-adory. For example, Bruner (1964) refers to early use of
/’iiagoty ‘as "iconic represeatation® wvhich is the second stage

of representation in his theory of cognitive developgent.

.Today imagery studies are frequently reported in verbal
31e§rniug literature. Sﬁeéial attention is given where it is

"-’hed as a mediational device (see Paivio, 1971 for review of

the large numbers.of studies condntteéZin the 1960°'s).
. .

The following sections review literature related to
mnemonics ‘fith pirticular attention givenm to imaginal
apemonics.* The various theories relating imaginal mediation
to learning will also be discussed.

L]

Eeviey of Related Literature

/,o
Usefulpess of Mpemonic Devigces ip General

There is 1little disagreement in the literature on the
function of using a@emonic devices in verbal 1learning and

memory tasks. A large number of studies support the



efficacy of mnemonics :hon coaspared vwith no instructions 'to
use mnemonics.  Bulgelski (1962) found that pairs of
nonsense syllables for thch sone kind of mediation could be
forie; vere most easily learned. Clarksbn.'et al., (1973),
Cook (1973), Mc¥icol and Ryder (1973), éaiiio and Yuille
i(f9691, Rove and saith (%973), and Short (1975) report that'
-instt;ctions to use nmediation - facilitated recail and/or
recogiition vhén compared vith control groups which vwere
given either repetition instructions or no instructions in
PA learning. O€her Studies have supplied sibjects vith
mediators JDQVidson, 196‘;'Dav{dson and Adams, 1970; Denis,
1975).' Aliﬁtﬁese studies deloﬁstrate the superiority of
supplied iediation ‘ﬁﬁl recogniti;; as compared with a no-
mediation control grépp. With serial 1learning, Persensky
and Senter (1969; h;;;“delonstratedithnt the groups which
vere instructed to use lnelonicéh performed at a level
superior to that of groups which had equivalent rote

practice. Thus, it appears that there is general agreeaent

\es to the effectiveness of mnemonics in verbal learning and
lﬁ.::; tasks,
uginlnsa of Yerbal Mpemopics

Martin, Boersma and Cox (1965) used a seven-levgl
category (from no reported .associations to syntac;ical
association) to classify subjects!' post hoc reports of
associative strategies in PaA learning. It wvas found that

higher level strategies were generally correlated with
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batterf perforsance. This study -offers eviddnce for the

: ‘. -
usefulness of .verbal anemonics since the lovest 1level

st tegies vere repetition and no reported assoclations.

- Bany studies have been conducted to investigate the

role of natural language mediators (WwLMs) in PA learning.
. MLMs can be defined as the idiosynctatic.associatidn that an
individual 'ilposes upon verbal items wvhen attempting to
learn thema (Kiess, 1968). Adams and HcIntyre (1967) report
" that ¥lus gave better recall thanqroto learning provided
that the NLMs used in original learning vere remeambered.
Kiess (1968) attempted to a;sess thé‘telationship of NLHNs to
recall in short-;erl mesory. It vas found that itéls for
vhich NLMs wvere used vere better retained than rqte learﬁed
items at intervals of 5, 10, 15 or 30 seconds but not at
immediate recall. §lith (1969). reports that the
faéilitative effect of NLNs could be extended over a
retention interval as longﬁas nine days. While the recall
of pairs learned by rote repetition or v@th forgotten NLHEs
declined vith longer retention intervals, the pairs\ with
NLMs available were recalled cogiEE::y over 90% of the time

even after a nine-day interval.

Even though the majority of studiesl reported in the
literature sdppott the usefulness of vefbal anemonics, there
are studies vhich suggest that in sose cases verbal
mpemonics may have limited usefulness. Among those studies

wvhich investigate the role of NLHs, Adaas and NciIntyre
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(1§61) suggest the sigamificance of renenbering .the lﬂus.
forned) during original learning. This stn&y demonstrated
that forgetting of WLMs produced aeven poorer recall than
rote learning. " The transfer hypqthesis .o{ ¥LNs vas
suggested to explain the findihg, It vwas ‘Adals and
McIntyre's contention that NLHs are an integral part of the
a;sociative proces§' as snpportod by the evidence that
retention of NLNs and retall responses are stréagly relatede.
The associative qtrcngth for a pair is hypothesized to be
derived froa the strength of {he NLN that is transferred to
‘it. Rhen forgottin%/pggcesses eliminate the WLE at recall,
& response lcses the associative strength derived from the

NLM and results in pcor recall.

Time may be another importanmt variable vhich limits the
usefulness of verbal mnemonics. ‘ Schvarti (1969) did two
experiments to investigate the eﬁféct of instructing
subjects to use verbal mediatiors as compared with the:
effect of stanéard instiuctions on the_acquisition of a
single PA list. Recall was.paced at t;o seconds in the
first experiment and Qas untined in the second one. It was
found that instructing 'snbjécts to nmediage facilitated
performance when recall was untimed but not when it vas
paced at tfo seconds. The author suggests that this vsibdue
to the difficulty of utilizing mediators effectively with

two-second recall intervals,
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) . , : » . )
As with vonbnl ll.lOliCl.'thiéﬁ are ndkktqo Rumber of

studies which support tho’ usofulnons of ilaqc:y as a

AN

apemonic in verbal 101fﬁing und n.lory tasks.
\\

Schaorr and Atkinson (1969) employed a vithin-sebjects
design to investigate visual imagery by instrnctiaq snbjocts 1
to use 1.:90:, to remember half of the noun pairs anmd
topotitioas 40 remsaber the other halt It vas fousd that
tho pairs studiod by nsinq imagery vere bettot. :olclbotid

than paits studied by repetitions.

Rima ;‘ lloxinder and Eiles (1969) conducted a study
denonstqpt;ng'the superior performance ét subjects who were
instructed to wuse imagery over cohtrol subjects with no
‘inageiyvinstructi;ns. The imagery subjects were told' to
Create a wmental picture depicting‘both ob jects (which the
vords of the pairs represented) in some form of interactiog.
_The control subjects were given-  eithér standard PA
instructions cr rote rehearsal. The results indicated that
the imagery instructions produced performance which Qns
superior to the control groups., Sisilar results vwere
subsequently reportqd by Bower (1972), Purther support for
the usefulness of imagery is obtiined from post hoc
questionnaires. Por example, Paivio, Yuille and Saythe
(1966) found that 1learning scores were higher for pairs
reportedly learned with the aid of imagery as coapared to

non-mediated pairs.
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L Othc: ‘tudiol dc-oattratc thqgllotnlnoln ot isagery hy

ultaq the 'hook' systol or the ilnqory rhylo tochatquo. !ho'
'hooh' -yctcl 1. uanally olploycd in collo:cial llnnollcs.
»

Its gonotll procedure-is as foilovs: first of 111. lnhjocts

“-c.otizo a highly overlearned lidt of comson words aad put .

theas in 'a  coded soquoné&. Oa sub:oquont learaing of nev
1ist ot vords, subjects start to ls-ociato cuch‘ BeY - yord

with tho approptiato word in tho ovotloatnid 1ist by totqtlg

a mental isage vhich dopictl botk an ovor-lccrnod vord ‘and

the nev vord in some gﬁta of interaction.  When reguired to
- : .
rocall, subjects rctrievo the nev word from memoph by
retrieving the "hook™ to which the nev wvord is associated

vith, The retrieval of the "hook" is d‘;posed ® retrieve

automatically the newly associated vord. Berla and

Persensky (1969) compared subjects who vere trained in the

use of a "hook"™ system with those. vho ere trained by a

traditional rote rehearsal method and sted the two groups
on the total time required to learn a liét of '20. concrete
nouns, It vas-téuud that the mnemonically trained éubjects
required signifjcantly less time to recall t?e list than did

i
the rote-learned subjects.

The imagery rhyme. technigue is usually employed in
serial learning. £;bjects are instructed to learn a list of
peg ’otds vhich rbyme with numbers (e.g., one-bun, tv;-shoe,
three-tree, ect;). After ieatning the list of peg words,

they are given another list of words for retention test.

"
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‘!his 1ist is 1.‘:..‘ by torlltq an 4 tornctlug 1lago o! the

peg vord asd the cottoqpois}nq test word. Oa the roﬁ:qtion

t.-t. tho "first .peg word is réme bo:od as bun since it

th:lcs vith one .cnd that the ‘nusber+peg word 1list vas
,prqyiously ovorlottnod. kololbqting uz is supposod to

retrieve the 1nt;}lct1ng ‘image of th’\ dan ni‘. tho

"cotrosponding test votd. A lot of -tndios invostiqatinq

thit lothod anpport 1ts uaot‘in-os. To c+te jn't a fevw,
!uqolsti, lidd Cnd s.glcn (1960) nscd tho 1-nqoty rhylo
techniqno to conpar‘ an imagery gtoup vith two control

groups. Presentation rates were also varied. One comtrol

.group was taught the rhyme but not informed of its anemonic

function, while the other control group wvas given standag‘r
learning instructions. The data indicated the superiority
of the imagery group, gspecially at the longer presonta%ion
time. Paivio (1968) suggests that-although the Bulgelski et
al.; study vas evidence for the effectivenefs'ot the imagery
crthyme tec‘nique, the contri’\tion of the imagery component
of the mnemonic instructions vas left undeterained by their
results, since thﬁ“?tudy did not include a thyleh control’
group th?t. h:g,,uéin given mnemonic instructions without
hein§ told téhuse\ilagps. Paivio included in bhis study

rhyme control. subjects wvho vere instructed to say to

‘theaselves rhyming wvwords along vith the vord s-to-be-

remeabered’ vithBut reference to the use of imagery. The

imadery subjects wvere told to form a mental image of the

Thyme used and the vord—to—he-renenberéd, In addition, a no
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rhyae control group wvas addod.} The toinlt. indicated that
snemonic instructions wvithout Ilagoty haﬁk'no beneficial
ittoct. in. fact, recall tended to be }loiot,undor the
~mnemonic than . under the control condition. This study
dolonstrafcd that flagoty vas an 1lportqnt‘c0lponont of the

rhyne tochniquo;

Altbough there is asple evidence to support the
usefulness of visual imagery, it should be lgnziondd here
that the subjécts used in the above studies v§f§ adults.
The usefulness of imagery is not that clear-cut wvhen it

costs to the use of children as subjects.

Levin and Kaplan (1972) attempted -to examine the
imaginal facilitation of PA learning with the use of groups
‘of sixth-graders vho received visual imagery instructions
(or regular instrnqtions) ~to learnm to aséociate pairs of
picfures (or vords). It was found that imagery instruction
for picture paif; vas more facilitativé than imagery
instructjion fofﬁvord pairs. The findings wvere interpreted
in teras of one transformation versus two transformations on
the part of the subjects. When pictures constitute the
learning materials, tth%nbject nusé relate the two pictured °
"objects to create an interacting image. This involves one
.transformation which the stject has to perform., When vord
Fairs constitute the learning materials, the subject has fo

perfora two transformations. First, he @must create a

w : .
pictoere of each of the two objects, then he must relate the
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tvo pictorial representations of the objects in some fora of
interaction. The authors suggest that the study lisits the ‘
generalization of the facilitative effect of visual Lllq;ry
vhen the subjocis -used 4in invostiqations' are school
children. That is, the facilitative ottoqt is contingent
upon the form in which stisulus saterials (pictures or

)
vords) are presented.

In apother study with children, Pressley and Levin
(1977). exanined the effect of presentation rate upon the
efficacy of a visual imagery learning strategy. Children in
grades two and six vere presented a list of concrete noun
pairs either at a six-second or a twvelve-second rate, under
either imagery instruction for the pairs or a no instruction
c&daition. The list of noun pairs was composed of two pair
types: pairs vwvhich were easy to use imagery to relate and .

..pairé wvhich vere difftcult to ;se imagery to relate, as
Qeterlined from a previous norming study. It was found that
at the six-second presentation rate, second-graders wvere
able to benefit from the facilitative ;ffect of imagery
instruction with easy‘pairs, but not with difficult pairs.
At the twelve-second presentation rate, they were able to
- use the 'ilagery strategy equally wvell on both pair types.
Por the sixth-graders, they applied the imagery strategy
equally well to both pair types at both presentation rates.
The authors suggest that among younger children, the
efficacy of imagery instructions may be situation-specific.

‘That is, it may be influenced by factors such as the
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particular items to be associated (easy or difficult to fora

interacting images) and presentation rate (fast or slow).

Efficacy of Hpamgdic Devicegy Yarbal o Imaginall

If ve accept that tioro exists tvo types of mediations
(verbal and imaginal), a rélevant question vhich can be
asked is that wvhich of the tvo types of mediations is more
eft;ctive for 1eatq£397 Soae studies comparing verbal and
ilagin:l mediations have found verbal nmediation to be
super ior. Milgran (1967) 1hstructed children to learn a PA
picture list by either verbal context (providing a sentence
combining the stimsulus and response items of the pair) or
visual cﬁlpound (shoving a picture combining the stimulus
and.tésponse items of the pair in some fora of interaction).
The results suggested thai the verbal context was w@more
fdcilitating than the visual compound in learning. Davidson
and Adams (1970) also used picture pairs and children as
subjects in their study. They found that use of a
prepositional connective (e.g., the rope groynd the jar) was
nore effective than showing . the pictures in interaction

(e«g., an interacting pictu?o of a rope put around a jar).

Other studies report the superiority of imaginal
mediation. Rasen and Bartz (1968) compared the effect of
imagery instructions, vord instructions and no instructions
on a PA learning task., The pairs wvere made up of nouns and

/or their 1line drawvings. It was found that ilagéry
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1nl:rnctions tncilitltoa perforsance 'Uiilo fho. worad
instructions resulted in lower porfornquco than : coatrol
group given 20 imagery instructions (standard 'P:
insttdctiéns).‘ Purther -hppor{ on the facilitating effect
92 imaginal wsediation cqnparid to verbal asediation is
provided by Rima, lquanhot aid_ Bilop (1969). In their’
study, one group wttmtod to use illqlhll sedjiation
wvhile anothot'qronp ua-’ ttucted to use verbal lodiition.
It wvas found that perforaance nndot‘iotbal mediation wvas

significantly 1lowver  than performance under imaginal

lodiat;on.

~ Still other studies suggest no di{feronce betwveen the
efficacy of verbal and imaginal mediations. Davidson (1964)
presented second-grade children with a PA task to_asses§ the
differential effectiveness of ' verbal and imaginal
mediations., It ;as found that the tJo foras of mediations
verﬁ equally effective. !uillé and Paivio (1968) also toénd
that instructions to use verbal or imaginal nmediation

resulted in no differénces in recall. /Y

The incomnsistent results reported above suggest that
the question, which type of mediation is better may not be a
very meaingful one. A more fruitful approach may be to ask
vhich is a better mediator for what type of material and

under what conditicnd of presentation.

Yarmey and Csapo (1968) report that instructions to use

verbal or imaginal wmediation wvere équallyf effective in
1.1
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recall tot coacrete words bat voté’l nodlution vas lnpotiot
in recall for abstract vords. The. authors suggest that
verbal and isaginal sediations tind to . promote difto:olcb ina
oacoding of saterials depeading npol the .tilnln- attribdbute

(lee., cnnc:ot.nos. or ablttnctnoaa).

.-‘
In connection with the concrete-abstract dimension,

Paivio - (1979) further hypothesizes differeaces in
directionality of associations between verbal and 4asaginal
sedfqtions in PA learming. He states that visual isagery is
spoci;lizod for parallel processing in the spatial sense.
To the extent that associations involve imagery, eithot
member of the pair will be egually oftectivo as a cue for
retrieval. on ;he other hand, verbal :ngonics are
specialized for segueantial prbcess}ng. To fho :ktent that
vord pairs are encoded verbally, the assogig}ioﬂr vill be
directional. Since concrete items are presumably easier to
evoke images, it fcllows that the more concrete the ites
pairs the wmore likely it is that there vill be parallel
processing. Conversely, the more abstract the itenms, the
more likely it is that-‘there vill be segquential processing.
Paivio's hypothesis of associative directionality: was
supported by Mondani and Battig (1973) who investigated the
relationship betveen verbal and imaginal wnemonics and
directinality of associations. Por abstract vords, it wvas
found that fofward recall wvas better than backword recall
and there wvas more unidirectional recall for abstract than

concrete words.
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Paivio (1966) seggests that preseatation ,fate may be
another 4amportasnt intt.blo. According to hin; 1lngion1
sediation may uuttouﬂ!’ fast preseatation rate vwhea coapared
“vith verbal sediation since image arossal is slower thaa

verbal associatica fcr both coacrete and abstract vords.

Tasories”  .of  Imaginal  Massonicss uhﬁnn
Diffsssatiatical - 7

v

t t t d 4 te ¢t
This soc'ion atteapts fo 1scus? and evaluate two .IEa(___
theogetical accounts of 1laqtty‘1n Pl learning. <:hoso tvo

theories ato.nediation‘thcory and differentiatics ‘theory.
\ : N [

e ‘ The tvwo sa jor advocates of amediation theory are Paivio
vho proposes a conceptual peg hypothosiir and Bower who
pProposes a rolatiSnal association hypothesis, 1In Paivio's
coaceptual pog hypothesis, the stimulus member of a pair is
thought of as a ®"conceptual peg” the purpose of wvhich is to
"hook™ the response member during learning trials to forms a
conpoun& image or unit_ vhen the stisunlus and response
meabers are presented together. When the stimulus meaber is
presented alone on recall, i} Serves as a peg for retrieval
of the response meaber. Obviously, in Paivio's thoory,lthé
image-arousing capacity of the stiiulus member is placed in
a role ofblajor importance. The reason'is because only the
stisulus member is présgnted on recall trials, it sust serve

as the cue that reinstates the compound image from vhich the

response seamber can be retrieved, fhis hypothesis predicts
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that the facilitatiag effect of isagery vwill be greater ca
the -ttngluo side thes oa - the response side, Aloag @
dinensioca of the isage-arousing dipne*ty of vords, coacpete
vords vill elicit images sore-ssadily thaa adstract oofila
Thas, it vould be expected that P} learaing of words vwill be
pnrticnl‘:ly . facilitated vhea the stisules vord is coacrete

(sse Paivio, 1969 and 1971 for a fuller @iscessiom).

Perhaps it is Paivio vho has dose more than aay other
reseaccher to ‘dovolop & theory to account for the role of
imagery in PA learaing and to conduct systematic aad
exvensive research on it., Because of the significance of
Paivio's vork, sose of his experiseatal fimdings will Dbe

discussed in greater detail.

Paivio (1965) varied coacreteness and abstractness on
the stisulus and response side of a pair. The results
indicated that the facilitatiang effect of isagery is greater
on the stismulus than on the response side. In the same
oxpotilont,_tho words vere rated by the subjects on the ease
vith which they elicit inqoq. It vas found ‘hat concto-to
vords vere superior to absttaq&_:ﬂtds in their capacity to
elicit isages. Other studies ruled out the possibility that
the facilitating effect vas atttributable solely to
lo;:ingtulncss rather than imagery (Paivio and Nadigan,
1968; Paiviokqinythe and Yuille, 1968; Paivio, VYuille and
Saythe, 1966; Slythe and Paivio, 1968)., Other source of

evidence alsc supports Paivio's conceptual peg hypothesis,
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K
Dilley and Paivio (1968) compared the effect of pictures and
vords on stisulus and rTesponse sides in PA learning with
children as subjects. It was hypothesized that sinpce
[ 1
pictures provide ilages more directly than vords, they
shoyld fac;litaél learning and such facilitation should be
greatet on the stimulus than on the response side. The

results supported this hypothesis.

=

Bower (1970). proposes a relational association
hypotﬁesis vhich is quite similar to Paivio's conceptual peg
hypothesis. According to Bower, the positive effect of
* imagery is to strengthen the asSociative connection between
stimulus and response of a pair. visdalizing the two itenms
in some fora of intg;act}on increases such associative
cqﬂoectidn and thus facilitates retrieval of the response
item when the stimulus itén is presented alone on recall.
In general, both Paivio and Bover emphasize the importance
of €£orming an interaction between the stimulus and the
reséénse during leqtﬁing trials., For Paivio, it is the
formation of a compound image brought about by stimulus-
elicited isagery. Pcr Bower, it is the formation of a
relational association wvwhich enhances the associative
.coﬁnection betveen . the étilulus and the response members of

a pair. » "

4

To test bhis hypothesis, Bower (1972) instructed two
v'groups of subjects to use imagery in a PA learning task.
Oone group was instrdcted to form an image joining the two

4
L
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objects together .in some fora of interaction. Tye other

group was in;trncted to form 4images of the two objects

Separately. - It was found that the imteraction group |
performed better than the "separation" group on recail. ‘&n
addition, there was no significant difference betveen
performance of the "separation® group and the repetition
control group. Thus it seems that the associative

connection‘betieen the stimulus and the resgonse is an

important component in imagery instruction.

/ Differentiation theory suggests that imagery functions
in a sanner such that it makes the pairs (or the étiluli)_
more differentiated or distinctive rather than acting as a

nediator.//4hus, increases in image are related to greater

differentation among pairs or [stimuli. The resulting

rrning differences are due to reluced interferences.

Dominovwski and Gadlin (1968) pfopose a theory of
stimulus differentiation and present evidence against the
conceptual peg hypothesis. Since this is one of the few
major studies which represents the differentiation
Enterpretation, the experimental ev%dence will be discussed
in some detail. In the first of three experiments, a
comparison of the rate of PA learing was made with three
different types of stimuli which represent three different
points along an imagery-evoking dimension. The stimuli were
pictures, object nouns (e.g., house, apple) and category

nouns (e.g., dwelling, fruit), from fastest to slovest along
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the isagery-evoking dimension., The results indic§:ed that
the three different stilqli produced different learning
rates. Naaely, bictutes as stisuli vere wmore facilitating
than object nouns vhich in turn were more facilitating than
category nouns. The results appeared to agree with the
vconceptual peg hypothesis (i.e., pictures elicit images
easier than object nouns and category nouns. See Dilley and
Paivio,§§68). However, an analysis of subjects® reportéd
use of mediations showved that although =more ‘imaginal
nedigtions wvere reported for pictures thanm for object nouns
or category nouns, few imaginal mediations were reported
even for pictures, The authors suggest that learning
‘differences could be interpreted in other ways rather than
attributing the differences to the differential use of the

nuaber of imaginal mediators.

A second gxperilent vas conducted to test the
diffefence betveen object nouns and category nouns as
stimulus, It consisted of four groups of subjects. Two
groups were given object nouns and two wvere given category
nouns. In addition, one group given object nouns and one
group given category ncuns were also shovn the afppropriate
picture inserted betveen: the stimulus and response. The
purpose vas to test whether or not providing imaginal
smediators by inmserting a picture between the stimulus and
the response would facilitate learning. The results
indicated that the insertion of pictures did not facilitate

learning. The authors suggest that increases in imagery are

[+
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associated with greater differentiation among stimuli wvhich

reduces intralist interference and facilitates learning.

A thirad expetineﬁt vas conducted in vhich 1list learning
vas not .involved. The sase types of stimulus saterials used
in the first experiment were employed. A shott-tera memory
procedure vas used in order to test one pair at a time. The
authors hypothesized that if differentiation was a nmajor
factor, then learning differences will be ohﬁerved a;ong the
.three types of stisulus materials only wvhen lists are used.
However, learnfhg ditfegénces will not be observed when
lists are not used. The results indicated that there were
no learning differences which appeared to agree with the.

differentiation interpretation.,

Although the experiments conducted by Dcminowski and
Gadlin appear to support a differentiation interpreation of
the facilitating effect of imagery, their data should be
interpreted with care. 1In their study, the response teras
used vere two-digit nusbers. As suggested by Paivio (1971),
it is possible that they would act like nonsense syllables,
and not be able to produce objéct-images readily vhich could

then be incorporated into compound images,

In a recent study, Tatum (1976) attempted to test the
mediation and differentiation accounts of the stimulus
imagery effect by manipulating stimulus imagery (high versus
lovw) in a PA learing task., It was found that high stimulus

imagery had higher facilitating effect on.recall than low
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stimulus imagery. Hovever, stiamulus t-ébqnitioi test
indicated that the high-imagery stimuli vere not recognized
better than the 10;-1-ag§:y stisuliy The rcsnlti vere
1n£erpreted as a failure to support the differentiation
interpretation and it wvas concluded that th§ -odiatio:
ihterpretatioi is a more plausible account of the effect of

stilnlas'ilagery in PA learning.

»

At present, although there is perhaps more evidence to

snppbrt the wmediational explanation of imagery effect, it

has been pointed out by Paivio (1969) that imagery may

function in several different ways. ¥%hen the stimulus is
concrete and the respoase is a loanianulbuord, a compound
image can easily be formed. Here, imagery fqnctions as a
medkator. In other tasks, such as those in  which visual
images of the stimulus and response are more difficﬁlt to
form (e.g., Dominowski and~Gadlin's use of two-digit number
as. the response teras), imagery may serve a non-lediatiogal

role such as differentiation.
umaeﬁ-&hs;mﬂx _ ‘

Characteristics of ap Bffective Imaa{pal Hpemomici A New
Angle of Invegtigation

Although there is little disagreement in the literature
on the facilitating effect of instructing sabjects to use

imaginal mnemonics in PA learning tasks, attempts have been

4
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made in recent years to specify the chnract.tiotics or
qnnlitios vhich can make imaginal mnemonics nmore effective
48 a wsediator. ‘Professionmal ll.loni'ti'(\QyQ-. Lorayne,.
1957; Lorayne and Lucas, 1974) have long been strong
advocates of the efficacy of aental 1ll9.l when formed in
bizatro vays and have done a great deal to promote its use

ng the general pnblic. However, .xporilonts conducted in
the laboiatory have indicit.‘ that‘hizatfo'ilagcry may have

facilitating effect. This section revievs some of the

_ eapirical ovi&cnco.

Delin (1969) compared various characteristics of

imagery mnemonic instructions. by esploying a. cumulative_ .

gesign wvith the successive addition of such characteristics
as activeness, vividness and bizarremess. It ;;s found that
except for bizarremess, learning increised  with the
.conplegeness ct mnemonic instructions. Delin suggests that
.the negative results obtained with bizarreness may be due to
probleas in definicg it and also ;‘lue to ° subjects'

difficulties in forming bizarre images,

In another study, Collyer, Jonides and Bevan (1972)
compared the relative facilitating effect of instructing .
subjects to use either comaon (plausible) imagery or bizarre
(implausible) imagery Strategy to learn noun-verb-noun
triplets. The results indicated the superiority of cosmon
over bizarre images. Qsing a "figutal unif}'

interpretation, the authors suggest that the subjects who
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vere ' instructed to fora bizarre isagery say produce images
vhich were less cosplete and less detailed and thus resulted

ia ianferior perfcraatice.

An initial study by P.:slﬁlky and Senter (1970)
indicated the positive effect of bizarre lentai imagery as a
lnoloiic. device in tho.leatning of tvo serial verbal lists.
This study, hovovor; vas criticized Dby iollen; ﬁehcr and
'ggr:y (197?} on the grounds that the demonstrated efficacy
6i'hiiatreness may be based on confbuuding‘ this variable
vith ti;' effective variable of interaction.. An experiment

conducted to test this hypothesis. The results of which
in 1¢§ié& fh@t. bizirreneﬁs had ‘mno ”positi§e'"gf¥ect upon
recall perforsance. Interacting pictures produced higher
perforsance conparea to noninteracting pictures. The
Wollen, et al., experiment vag positively replicated bx
Senter ahd Hoffman }1976) vho demonstrated that interaction

'Gaé an important vz#iabhle in imaginal mnemonic learning but

bizarreness was not.

‘Other investigators suggest that training may be an
important variable for ‘bizarre i-agéry to be effective.
Nappe and Wollen (1973) instructed subjects to form a common
image for each of 24 noun pairs and a bizarre image for each

of 24 other noun pairs. The results indicated that there

‘\!ps/no significant difference between common and bizarre

imagery instructions on recall perforsance. In fact,

bizatre‘ilages required more time ¢o fora. The authors
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spqulate that if bizarreness is to be effective in any‘
circusstances, subjects have to be highly trained 4in ‘the
techniques of forming bizarre images ‘(as in the case vith
profésional mnemonists). Hauck, Walsh and Kroll (1976)
conducted an experiment to deteraine the effects of practice
vhich -iy contribute to superior recall for .bizarre imagery.
"Their'oxporiloit vas conducted in five sossicns'ove: a five-
. day period. The rationale vas that practice or experience
may differentially improve the use of bizarre imagery either
by improving. the qnality'Vot the bizarre isages or by
énhancing' the ingerference among coamon images. It vas
fouqd that there was no significant difference between
recall’ performance of using)bizatre images and using common
images. The effect of tfaining séeled-to contribute to an
increased speed of forasing both bizarre and cénlon images

but the difference in® speed still favored common images.

Perhaps the only study which indicates the positive
effect of bizarre imagery is the one conducted by Andreoff
and Yarmey (1976) who report that bizarreness of ’ilagery

facilitates associative recall, particulary delayed recall.

Although the majority of the studies which examine the
role of bizarre imagery as a possible effective variable are
not supportive, the issue is not yet closed. The vwriter
contends that this is wmainly due to the loosely defined
usage of the term "bizarreness". Persensky and Senter

(1970) did not give an explicit definition for bizarreness
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vhich led to the confounding between ‘grotesgue -distortién'
and ‘unusual interaction' (see Wollen, loﬂgg_spd Lowry,
1972; Senter and Hoffaman, 1976). Colleyer, Jonides and
Bevan (1972) defined bizarreness as ‘implausibility’,
Andreoff and Yarmey (1976) did not elaborate on  the

definition of bizarreness.

The present study, attempted to investigate the
characteristics of an effective imaginal sedia tor by
examining the disension of functional versus nonfunctional
interaction betveen tvo images and by equating functional
imagery vith a more natural type of imagery and
n;hfunctional imagery with a bizarre type of imagery.
Paivio (1971) emphasizes that one ‘of the dominant
chatacferistics of imaginal mediation is its capacity for
achieving integrated | spatial organization of iten
information. Within the framework of the conceptual peg
hypothesis in paired-associate learning, the emphasis is on
the arousal of co;pound image by both wmembers of a pair
during the study trial, and the capacity of the stimulus
member to reintegrate the compound on the recall trial.
This conceptualization suggests that the degree or level of
figural organization of the mediating image would be an
ilporéant deteraminant of its efféctiveness as a mediator.
Epstein, Rock and Zuckerman (1960) found that paired-
assocjate learning of picture pairs was facilitated wvhen the
pairs wvere presented in such a way that they could form gobd

conceptual units. This finding provides evidence that
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figural organization is an important feature of effective

mediating image.

The ratioﬂale of the present study in equating
functional imagery with a more natural type of isagery, and
nonfunctional {,aqery vith a bizarre type of imagery vas
based on the figural organization interpretation that a
functinal,_ type' of interaction Qould promote a higher level
of figural organization than a nonfunctional type of
interaction and would result in better recall. Pollowing
the conceptual peg hypothesis, functional interaction
eaphasizes the wuse of the functional value of the stiamulus
meaber of the pair as a "peg"™ to form an interactive image
vith the response aeaber. For exanple, the function of §
pencil (stimulus member) is to write on a piece of paper
(response nmeaber), Nonfunctional interaction involves the
formation of an interactive image which does not eaploy ;he
functional value of the stimulus member of the pair. Such
an interactive image might be to visualize a pencil piercing
through a piece of paper. It was hypothesized in the
present study that instructions to form functional
interactive images vill produce better recall as compared to

instructions to foram nonfunctional interactive images.

*

iyees of Stisylus Materials Used: Pictures versus ¥Qrds

A second variable of interest in the present study vwvas

to compare the efficacy of pictures and wvords in a PA
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learning task. A large number of-fesearch studies have been
conducted to examine the relative effectivenss of these twp
kinds of stisulus materials in a variety of 'Ctb.i learning
tasks., In free-recall tasks, it has been reported that
pictures are generally 1’porior to vords (Kaplan, Kaplan and
Sampson, 1968; Paivio and Csapo, 1968; Paivio , Rogers and
Saythe, 1968). Paivio (1971) suggests t‘at the reason vhy
pictures are better stimulus saterials for free recall is
because they are more vivid than words and can sake a deep
impression on memory. Other studies have shown that
recognition memory for pictures is better than that for

vords (e.g., Jenkins, Neale and Dene, 1967; Shepard, 1967).

The superiority of “pictures over words is often
reported in PA learning studies. Since the present study
eaployed a PA learning paradigas, more att;ntion is given to
some of these studies. Epstein, Rock and Zuckerman (1960)
found that picture pairs had superior recall to wvord pairsf
They suggest that this superiority vas due to the relative
ease of the pictures to form conceptual units vwhich could
coabine the separaté items into a new-whole. Paivio and
Yarmey (1966), using adults as subjects, found that pictures
facilitated learning as stimulus tera but 4id not facilitate
learning wvhen used as response term. Dilley and Paivio
(1968) extended the Paivio and Yarmey study to young
children. The facilitative effects of pictures as stimulus
terms vere consistent with results previously obtained with

adults. In addition, it was found that pictures hindered
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" learning vhel used aa CeSpomse teras. The tindiiq vas
interpreted as indicative of childrea's daifficaulty to
transfer tho_nblogy image 4into verbal fora in order to
produce the correct tospon.;. Short (1975) studied the age
trend (sixth-graders, ninth-graders and adults) and the
relative ctficacy cf using either picture pairs or noun
pairs as stiasulus materials, It vas found - that picture
pairs produced facilitating effect on sixth-graao subjects,
but there vas no difference PBetveen fie twe foras of
stisulus presentation for adult learning. The *no
ditforence"iéeding in adhl@ learning vas interrreted as the
older subjects* increased ability to process verbal
information which acts as a competing mechanism to obscure

the relative efficacy of either picture or noun pairs.

It seems that those studies which compare the efficacy
of picture and wvord pairs in various kinds of.verbal
learning tasks have usually found picture pairs sup;}ior.
Rithin a PA learning paradig;, the preseqt study
h}pothesizod that pictorial stimuli wvwill be -easier to

retrieve than word (concrete aoun) stisuli and will result

in higher performance on recall.

Isagery and Lopg-Term Betentiop

A third variable of interest in the present study vwvas
to‘;xaline the effect of imagery over a relatively long time

interval. There is a scarcity of experiam®ntal evidence

. e
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relevant to this guestion and the evidesce availedle is

conflicting.

éroninger (1971 and Schnoror aand Atkisson (1969)
‘report the facilitating effect of imagery as cospared vwith
rote repetition over an extended period of tise (oae veek).
Begg (1973) proposes an iategration hypothesis to account
for isaginal facilitation of perforsance on tocall; This
hypothesis states that ilaq"y is an effective variable in
recall because isages aroused by the vorﬁal stimuli can be
\tondily integrated into complex 1lagin¢i'un1ts. Recall of
;ne coaponent of the unit would lead to retrieval of the
rest of the unit.  Begg and Robertson (1973)"conductod a
study to examine the effect of integrative images upon long-
ters retention. It wvas found that instructions to use
integrative images, particularly in learning concrete rather
than abstract nouns, facilitated retfieval over a period of

seventy-two hours.

Negative results have been reported by other
1nvestigators on the relationship Setvegn imagery and 1long-
tera retention. Contrary to the Begg and Robertson
findings, Butter (1970) found that PA nouns of high imagery
value facilitated immediate recall but resulted in poor
ultimate recall (twvo-day period). ‘The reverse vas true for
PA nouns of 1low imagery value. Similar findings vere
reported by Palerso (1970) who used children as subjects.,

It wvas found that the recall of responses associated with
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high-isagery vords decreased vith time, but there was a
sigaificaat iacrease ia recall of responses associated with

lov-=imagery vords after a period of tvo days.

L/’ Postlcn.nnd Buras (1973) investigated the effects of
1qaqoty valeue of stinuli and responses on tl; loag-tern
reteation of lists of PAs. Jfter an interval of ome veek,
it wvas found that vhen responses hﬁf a high isagery valoe
(coicrotc nouns), the characteristic of the stimuli BCCCIO.
crucial for retention. That is, vhen the responses vere
concrete, recall was better lit‘ stimuli which bhad 1low
isagery value than those vhich had high isagery value. The:
results vere used to interpret that high facilitation in
encoding (acquisition) does not nocess‘fily sean the sane
degree of facilitation in decoding (retention. particularly
over an extended period of time). That is, vhen both the .
' stimulus and response sembers ha;e high isagery values, the
association can easily be encoded in the form of a coampound
image. Over a period of time, it 1is possNyle that the
coapound image cannot retain the same degree of intactnéss,
The result is a docoding probleam vhen required to translate
the response coaponent isto {¢s jppropriate verbal

equivalent during recall. On thes other hand, vhen the
stinnl;s is an abstract word, tieﬁelcoding operation is
likely to encompass a verbal compoment in addition to an
imaginal component, The problem vhich is particular to a

purely encoding operation (ﬁ.e., loss of intactness) does

not apply here because it is assumed to involve gome verbpal
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: lediafipng The positive' effect of imagery on long-tera
riigntién . :.§§:t-a‘. by Begg and Robertson (1973) vwvas
i cr;iicizod by Postlan © (1974) on methodological grounds.
That 'is, the study £ailed to equate the degree of learning
betvoen abstract and concrete pairs before assessing their

.relatiOnshlps ‘with long-tera retention,

a

1§  the face of the scarcity of experimental evidence
and: contradictory answers to the relationship betveen
2iné"eiy and’ long-tern Remory, the null hypothesis was
pProposed in‘ the present study. Putting aside any
theoretical persuvasions, it is of course unrealistic to
assume that the sanme high 1level of retention can be
.maintained over an extended period of time (say, one week).
The present study lefﬁly aimed at investigafing) the extent
of decline of recall over a period of tiame vhich, hopefully,
can contribute to clarifying the role of imagery in long-

tera semory.
To recapitulate the hypotheses tested inm this study:

ﬂypothesis .one stated. that instructions to form
frunctional interactive images will produce better
perfoarance on recall than instructions to fora

nonfunctional interactive images,

Hypothesis two stated that Pictorial stimuli will pe
easier to retrieve than vord (concrete noun) stimuli and

vill produce better retrieval.
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The nul} hypothe.is vas proposed with regard to the

relationship between imagery and long-ters memory.
~

.. .
.':

L



chapter ¢

!BTH.OD "

Besearch Residn

This study employed a‘ 2x2x2 factorial design.
Cognitive strategy was the first factor. It consisted of
functional instrucéions and nonfunctional instructions as
levels of this factor. stimulus material was the second
factor. Picture pairs and word pairs vere levels of this
factor. Retention interval was the third factor. Immediate
and delayed (one week) recall were levels of this factore.
The dependent measure w¥as a one-trial standard PA learning

recall task.

_

Subijects

- -

Eight groups of students ( a total of seventy-one) from
two introductory educational psychology courses at the
University of Albperta veré used as subjects.. The eight
groups of subjects were assigned randomly to each of the
eight experisental conditions as required by a 2¥2x2
factoriaf design in the present study. The cell sizes vere

unequal. The number of subjects ranged froam seven to eleven

in each ofi the eight cells. ’

33
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Haterials

This study employed tvo kinds of stimulus materials.
The first kind consisted of thirty-six pairs of pictures
taken fron.ptine: vork books for first-grade children. The
pictures vere fasiliar object -nouns (chair, flower,
umbrella, ect.). These nouns appear in the Thorndike-Lorge‘
(1944) iist vith counts from A(50) to AA (100). The
pictures vere photographed onto transparencies and
constituted the pairs to be leagned. These types of
pictures bhave been wused in previous research studies
(Davidson, 1964 ; sgort, 1975) . Thé thirty-six left-hand
pictures of each /PA vere also photographed onto
transfparencies, They constituted ¢the stimuli for the
retrieyal test. (See Appendix A Ufor ihe paired-associate

pictures used.)

.

The second kind of stimulus material consisted of
thirty-six pairs of nouns wvhich corresponded to the'ove
thirty-six picture pairs, They vere “phqtographed onto
transparencies and constituted the pairs tgmge learned. The
thirty-six left-hand nocuns of each PA vere also photographed
onto transparencies. They constituted the stimuli for the

retrieval test. (See Appendix B for the paired-associate

noun list.)

A total of one hundred and forty—four slides vere used

in this study.

’
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Appacatug

A Kodak Carousel automatic slide projector was used in
this study to present the PA learning materials
(transparencies described earlie‘. The time vas set for
five seconds begvodn presentation of consecytive PA  slides.
A constant rate of five seconds is Ehouqht to be appropriate
for ilage’Otlation (Paivio, 1967). . In the retrieval test,
the t;n #s set at a ten-soconh presentation rate. This
rate hq;“ been used and regarded as Qﬁfiiii_by Davidson and
Adaas (1970) and sShort (1975) for retrieval of response. 1In
addition to the slide projector, am overhead projector and
transﬁftencies vere used for the purpose of training
subjects to use the appropriafe type of cognitive strategy
as‘ required in the study (i.e., formation of functional or

nonfunctional interactive images).

For the retrieval test, subjects wrote dowvwn their
responses oD a two-padge response booklet which was numbered
‘from 1 to 36. They vere also asked to put down their names

and the appropriate experimental condition on the booklets.
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Rrocedure

Seneral PRrocedurs for All nmn:.mu Bxparissntal
conditions '

i B
The study was con@gcted in a group-testing situation.

Pirst of all, subjects vere briefly informed of the nature
of the oxporilcnt and they wvere subsequently ttninoc to‘il-o
the appropriate cognitive strategy in their particular
experisental condition. Theéy wecre then shbvn thirty-six PA
slides (pi‘.ures or Qouns) vhich vere randomly assorted and
presented at a constant rate of five seconds, The slides
'ffe projected onto a screen vhich every subject could see

Clearly.

»
Following the presentation of the PA learning

materjals, a teérieval test wvas given to fhe subjects.
rhipty—six slides which cofitained the left-hand stisuli
(pictures or nouns) of the Previously shown PA slides were
presented. These retrieval stimuli were randoasly ordered
vith regard ¢to the initiai presentation but the order
resained the same in each of the eidht experimental
« conditions. The retrieval slides were presented a; a
constant rate of ten seconds and the subjects were asked to
¥rite down the apprﬁpriate response on the booklet while the

slides vere on the screen.
¢
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G.n.u’ Procsdure for All Delaved-Becall Bfderissaptal
conditions

The initial procedures vere the same as those used in
the immediate-recall experimental conditions (see the first
paragrabh of the previous Section). ixccpt that tolloviig
the presentation of the PA learning materials, instead of
giving a retrieval test, the experimenter chattid vith the
subjects about the experiment for a fewv minutes and left the
élas#roon. The subjects were not informed that there vas to
be a retrieval test aftervards. The reason for .not
proyiding any intorng;;on about the test was to minimize the
possibility of rehearlhl effects wvhich nmight confound the

variables under investigation.

~- One veek later, the experimenter appeared in the same
classroos. Those students who did not participate in the
first part of the experiment in the previous week vere
excused. The qualified subjects were briefly reainded of‘
the nature of the experinment agd the cognitive strqtegy‘they
bad to use. Then a retrieval test wvas given (félloving the

procedure for the immediate-recall task).
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Rrocedure for seecific EBxperimental Conditions

 EXpsrimsntal copditions A apd I : PA  pictures with
instructions to form nonfunctional interactive inmages.
Imaedjate recall (Condition A) and delayed recall (Condition

Z). (hee Appendix C for instructions.)

In Condition A, subjects vwere nstructed to form a
sental image joining the PA pictures D on the screen inw
some kind of nonfunctional interaction. Three training
examples vere Provided by using an overhead projector . Por
instance, a picture of a sharp pencil and a piece of paper
vere shown in a PA manner in a transparency. The next
transparency showed a éicture of the sharp ?encil piercing
through the piece of paper like an arrov as an example of
the kind' of ’nonfgpctional interactive image the subjects
vere required to form (see Appendix D). After asking the
subjects if they each understood what he was expected to do,
the experimenter presented thirty-six PA pictures and the
rest of the procedure followed the salé ‘sequence as
described in the General Procedure for All Immediate-Recall

Bxperimental Conditions.

[ ]
In Condition E, the same procedure used in Condition A
vas followed. The retrieval test, however, vas given one

veek after the initial presentation.
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Experipsntal Condition B apd 2 : PA words with instructions

'to form noafunctional interactive images. Imsediate recall
(Condition B) ana delayed recall (Condition p). (See

Appendix C for inatructions.)

In Condition B, subjects were shown pairs of words.
They vere asked to memorize each of the pairs by conjuring
up a mental in&qe for each of the words and to use these tvo
images to fors a nonfunctional interactive image. A
possible exa of how they might do this vas shown on the
overhead ojeg'tor. Pirst, the words ‘pencil' and ' paper?
vere sh;;n as a PA unit, Then a picture of the pencil
piercing ihrough the piece of Paper was shown. Other
similar examples wvere shown in the sasme manner. Por
example, for the word pair 'bat' and ‘ball’, they were asked
to imagine the bat standing on top of the ball, Por the
vord pair *jug' and *goldfishe*, they were asked to imagipe a
giant goldfish svalloving fhe Jug (see Appendix D). After
showing the examples and d§king the subjects if they each
understood what he vas expected to do, the experimenter
Presented thirty-six.PA vords and the rest of the procedure
followed the same Sequence as described in the General

Procedure for all Immediate-Recall Experimental Conditions.

In Condition P, the same procedure used in Condition B
vas followed. The retrieval test, howvever, was given one

veek after the initial presentation.
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Expstimental Conditions C apd G : PA pictures with

. ]
iastructions to fora fuactional interactive images.

Isnediate recall (Condition C) and delayed recall (Condition

G). (See Appendix C for imstructions.)
. A
In Condition C, subjects were shown pairs of pictures.

- They vere instructed to use the péssiblo doLinant function
of the left-bapnd picture to form a functional intotgctivo
image vith the right~hand picture. Three training examples
vere provided by using an overhead projector. Por instance,
a picture of a pencil and a plece of paper was shown in a PA
manner in a transparency. The next transparency shoved a
picture of the pencil lying on top of the piece of paper
(for wvriting or drawing) an an example of the kind of
functional interactive image the subjects wvere required to
form (see Appendix D). After asking the subjects if they
each understood what he was expected to do, the experimenter
presented thirty-six PA pictures and the rest of the
procedure folloved éhe- same sequenc; as described in the
General Procedure for All Inlediate-Recall Experimental

Conditions.

In Condition G, the same procedure used in Condition C
vas folloved. The getrieval test, however, vas given one

veek after the initial presentation.

®
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J" f}otd- vith instructions

Bzosxipsatal Conditions 2 and 8 : M
to fors functiomal 4interactive isages. Immediate recall
(Condition D) and delayed recall (Condition BH). (See

Appendix C for instructions.)

In Condition D, subjects vere shown pairs of words.
They vere asked to memorize each 6: the pairs by conjuring
up a Bsental 1isage for each of the vords and to employ the
possible dominant function of the left-hand image to fora a
functinal interactive image wvith the right-hand ilago; A
possiltle example of hov they might do this was shown on the
overhead projectcr. Pirst, the words ‘'pencil® and ‘'paper’
vere shown as a PA unit. Then a picture of the éencil lying
on top of the piece of paper wvas shown. Other siamilar
examples vere shovn in the same manner. That is, for the
vord pair *bat' and 'ball' they were asked to imagine the
bat hitting the ball, Por the word pair ‘*jug®' and
*goldfish', they wére asked to image the goldfish swvimming
in the Jjug of water (see Appendix D). After ghowing the
examples and asking the subjects if they each understood
wvhat he {uas expected to do, the experilenfcr.presented
thirty-six PA vords and the rest of the procedure followed
the same sequence as described in the General Procedure for

All Immediate-Recall Experimental Conditions.

In Condition H, the same procedure used in Condition D
was followed. The retrieval test, howvever, was given one

week after the initial presentation.



chapter 3

RESULTS AND DISCUSSION

Besulig ¥

Table 1 and Pigure 1 give the mean numsber of correct
response for each of the eight experimental conditions in

this study.

A 2?2:2 analysis of variance was conducted on the data.
This analysis involved three factors each of which had two
levels. Theu three factors vere (1) cognitive strategy
(functional versus nonfunctional), (2) stimulus material
(picture pairs versus word pairs) , (3) retention iqﬁétvil
(inn[diate versus delayed recall). Table 2 'shows the

susmfary table of this analysis.

As indicated by the analysis of variance, the main
effects of stimulus material and retention interval were
significant (P=6.09, df=1/63, p<.0S; F=139.52, d§=1/63;
p<.001), but the main effect of cognitive strategy did not
approach significance (FP=0.81, df=1/63). The first order
interactions of cognitive strategy and stimulus material,
cognitive strategy and retention interval, stimulus material
and' retention interval, and the second order interaction of
cognitive strategy, stimulus material and retention interval

were all insignificant.

42
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Mean Recall Scores
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25
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10 |

Functional - Picture O-. - —-0
Puncti’ul - !ord o— - — _o'
Nonfunctional - Pictureg_ - - ¢
Nonfunctional - Word ¢— — — - 9

1 hd |

Short-Term Long-Term

Figure 1.

Retention Interval (One Week)

Mean Recall Scores over Two Cognitive
Strategies x Two Kinds of Stimulus Materials
as a Function of Retention Interval
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Riscussion "

-

The following discussion is cen£eted on the. hypotheses
tested in the present study. The first hypothesis stated
that instructions to fors functional interactive images will
have better performance on retrieval than -instructions to
forn nonfunctional interactive images. E The second
hypothesis stated that picture pairs as stinuln§ material
vill produce better retrieval than vord pairs as stimulus
,naterial. The qull bypothesis wvas proposed Uitﬁ regard to
the ferformance between immediate and delayed recall. The

reéults are discussed as follows:

The first hypothesis was not supported. There was no
significant difference betvween the tvo kinds of cognitive
strategies with regard to recall performance. To
recapitulate previous discussion on bizarre imagery, the
majority of the studies report that bizarreness is an
ineffective variable in improving the quality of imagery. A
study by Paivio 5nd Yuille (1969) appears to be relevant in
explaining thef‘;b difference' finding of the present study.
Thé Paivio and Yuille study investigated the hypothesis that
subjects instrhéked to usgﬁ“tote repetition to uicatn PA
material would abandon this instrugtional set over trials
because of'its'inefficiencyffor the type of materials being
-‘Laarnedfgé’;he hypothesis was investigated by using a trial-

by-ttial probe of strategies eaployed in 1learning the

materials, It was found that subjects instructed to use

—
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rote repetition reported fregquent use of repetition on trial
1, but this ‘reported use decreased sharply wvith the
correspondent sfgontaneous use of some kind of interactive
imagery on subsegquent trins. The pregent study
hypothesized that nonfunctinal strategy to fora ismages, like
bizarre strategy,ﬁ is an ineffective \vatiable. The *hno
difference' finding can be interpreted in teras of the
Paivio and Yuille hypothesis that because of ' the
ineffectiveness of forsing nontnnctionall inagoi. subjects
quickly abandoned 1this strategy and easployed. a nmore
‘natural’ kind.of strategy to form isages vhich resulted in
conﬁ@table but not necessarily bett:r performance as
' comapred with subjects who were instructed to forna

functional images.

The second hypothesis wvas supported (p<.05). The
superiqrity of picture pairs over word pairs is ofteén
reported on PA learnin§ tasks (e.g., Dilley and Paivio,
1968; Epstein, Rock and iuckerlan, 1960;: Paivio and Yaremey,
1966) . The finding of the present study appeared to be in
accord vith the liternature on comparision betveeen the use

D |
of picture pairs and word pairs in PA learning.

Robver, Lynch, Levin and Suzgii (1967) sugéest that tﬁe
superiority of material id pictgriai'forl over latetiai in .
printed fora may have sose practical implicatioms in school
settings. According t :ﬂ en, ' the l%si’?lrect implicaation

S »

of the demondtrated sqpqgﬁority of the pictorial mode is to
| _

\4 . J ° )
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“convert the relevant curricular materials from their
presently availaplc printed fora to eguivalent p#cto:ial
fora. This conversion, hovever, is not problea-free.
Pirst, changing curricular saterials to a pictorial fora may
result ;n considerable resistance froa the public.
Secondly, geperalization of the findings should be
testrictedl to those kinds of school learning t:sks that are
consistent with the PA learning paradignm, ilns, Rohwver et
al., suggest thit learners cas be trained td l;kt ®covert

1

pictorial responses® to prigted, srials. If such a

training program is possibl fnld both avoid the

difficulties of reconstructing ﬁresently available
curricalar smaterials and allov learners to engage in
efficient learning vithout necessarily taking into account
the éharactetisticg of the content they are required to

lea:n

3., PA learning tasks).

?H‘ regard to the third variable of ig}erest in the
. ~;tudy, the time factor vas significantf(p(.qo1) and’
null hypothesis was rejected. To- reiterate ‘briefly
previous discussion on the relationship between ilage;} and
long-term retention, despite the scarcity of experimental
evidence available, there exists tvo %pposing
interpretations of such a rélationship. On the omne hand,
Begg's integration hypothesis (Begg, 1973; Begg and
Robertson, 1973) suggests that imagery has positive effects

to enhance long-ters retention because images aroused by

verbal stimuli can be readily integrated into coaplex
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Ji82ginal units. Recall of ome component of the unit could
retrieve the rest of the unit. Yn the othcr band, Postsan
~ suggests the differential effects of :I.n”h 4n encoding and
\ldcondinq processes. The high tacilitafion in " encoding
(vhich is based on high imagery values of both the stimulus
and rosp&nse mesbers of the pair) dées not necessarily sean
the sane degtee.ot facilitation in decoding (as a result of
the difficulties of retrieving the r¥sponse cosponent of the
cospound illéb\ formsed and translating it into the
appropriate verbal equivalent). The present study employed
PA materials with high isagery value and obtained similar
results as those reported by Postman (Postman, 1974; Postman
and- Burans, 1973). The drastic decline of performance
betveen the two time intervals posea some probleas with
regard to the possible practical use of 1lag;;y as a

apemonic device for long-term leldt7~7

A
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>

’ SUMNARY ABD CONCLUSIONS -

The purpose of this study vas threefold: (1) To coapare
tvo kinds of ilaginﬁl strategies in a PA learning task., (2)
To examine the relative cttoctivinss'ot picture pairs and
noun pcit. as stimulus materials. «$3) To investigate recall

peformance as a function of time.

The hypotheses tested in this study vere: (1) The use
of a functional type of imaginal strategy will facilitate
retrieval lore;than a nonfunctio:)l type. (2) Picture pairs

as stimulus smaterials will p duce better retrieval than

noun pairs. (3) The ©null hypothesis was proposed with
regard to the relationship between retrieval and retention

interval.,

This study employed a 2x2x2 factorial design, Subjects
vere eight groups of university students randoaly assigned'

to one of the eight experimental conditions (l=71).A

Tvo Kkinds of stimulus nsaterials vwere used in this

study.

1. Slides of 4hirty-six PA ictures of familiar
objects were used for the learning tapk. Another thirty-six
slides showving left-hand pictures of/the thirty-six PAs were

used for the retrieval tas

50



2. Slides of thirty-six PA noﬁn. which corresponded to
the thirty-six p;étnto pairs vere used for the learning
task, Another thie};—six slides showing left-hand nouns of

the thirty-sif PAs were used for the retrieval task.

A total of one hundred and fotty-font slides wvere used

in this study.

‘ This study wvas conducted iﬁ a group-testing situation.
Snﬁjects vere required to learn thirty-six PAs, each pair
presented at a fate of five seconds. Por the immediate-
recall subjects, they vere required to sake responses for
each of the thirty+six retrieval stimuli following the
learning 'ttiai. FPor the delayed-rectll subjects, the

retrieval task was given after one Vveek, The retrieval

stimuli were presented at a constant ten-second rate.

A three-way analysis of vafiance was used to analyze
the data. It was found that instructions to use functional
imaginal nédiation vas no pmore facilitating to retrieval
than those to use nonfunctional imaginal mediation, Picture
pairs as stimulus saterials wvere  more facilitating to
retrieval than noun pairs. The decline of retrieval

performance after a period of one veel'?!s\d‘astic.
The data were interpreted as follovs:

1. Subjects do not always follow the

 of cognitive
strategy they are instructed to use in a PA rning task.
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Especially the kind of strategy vhich is ineffective for the

type ot -atotials being lcatncd.

2. In accord with ptovious findings, ﬁictnr. pairs are
more facilitating than noun pairs as stimulus materials.
Some educational implications are considered in teras of the
superiority of the pictorial mode of representation in PA

learning.

.

3. The drastic decline-of retrieval perforaance after
wOhe veek poses some problems with regard to the use of a
pure form of imaginal mediation as a mhemoniodevice for

long-term memory.

Limitations of the Study

Tvo points should be nmentioned with regard to the
limitations of the present study.

‘a "..I L2
Short (1975) suggests thq;:;one of the probleas of

imagery research is that this cognitive procesds can only be
inferred frcm observations of subjects' differences in
behavior before and after experimental treatment. It cannot
be observed directly. This suggestion is relevant to one .of
the limitations of the present study in the way that it was
difficult (dr impessible) to be sure that subjects would
follovw exactly the kind of cognitive strategy as instructed
fo use, As discussed previously, the 'no difference'

finding betveen the use of functional and nonfunctnal
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isaginal sttatxaios suggested the possibility of subjects*
svitch of strategy froa Pn iioftoctive to a more effective
one. Future studies vhich investigate the use of particular
instructional sets in imaginal sediatioa should strengthen
this variable by wmaking the switch of stratogy‘ . (or
instructional set) more difficult for the subjects. A study
by Paivio and Poth (1970) suggests hov this sight be done.
In their study, a procedure wvas used that 1literally forced
subjects to generate a particular kind of mediation for a
given pair in PA learning. <That is, when instrugted to use
an | inal mediator, the subjects were required to generate
(12::2517)\ an image integrating both mesbers of a pair and
thep to vrite the "image® on paper. The subjects vwere
informed that the quality of the drawing was not important,
Similarly, vhen instructed to use a verbal mediator, the

subjects were required to think of a mediating phrase or

sentence and to write it down.

P

The second limitation of the present study lied in the
stimulus materials used. Among the thirty-six paired-
associates used, not all stimulus amembers of the pairs
suggested a conspicuous dominant function. Some of the
stimulus meabers had high functional value as conceptual
pegs to "hook"™ the response members (e.g., hand, box,
umbrella) while scme of them had rather lowv functional value
(e.g., peanut, bear, saltshaker). It was hypothesiZed that
the forlatiﬁn of functional interactive images would promote

a higher level of figural organization than the formation of
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nonfunctional ones. The lov functional value of a number of
the stimulus aembers aight negate the advantage of

functional strategy over the nonfunctinal one.

’
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APPRNDIX B

Randosized ptesontatign order of pai¥¥i-associate slide

transparencies

verbal stiaulus conditions.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13,
14,
15.

16.

123'

18.

HOOK

JAR

CAKE
BUTTERPLY
LIGHTSWITCH
SHOVEL
LOCK

1RON

BOWL

LANP
TEAKETTEL
CANDLE
COW
PICTURE
WAILS
CAGE

BOX

CARD

“Tavus

Ty

ROPE
BARREL
TOP
PARROT
TELEVISION
BOOK
SCALES
SCREEN
PEN
SACK
KEY
DRESS
BRUSH
CHAIR
TIE
RING

BLOCK

19,
20.
21,
22.
23,
26,
25.
26.
21,
28,
29.
30.
31,
32.
33.
34,
35,

36.

»

TANK
Ts,ztsnnxna

ikznnox

UNBRELLA

BOW

CHAIN

SCISSORS

CONPASS

WAISTLE

PAN

PEANUT

BOAT

BAT

HAND

SLIDE

DOCTOR

RABBIT

BEAR

(learning trial) for both the pictorial and

PENCE
punp

-SKATE

FLOWER
GLASSES
PEATHER
BAT

RAT
SEALION
BARN
MOON
NAILFILE
AX

BELL
BUTTON
PIPE
TRUMPET

DOLLAR



Randomized presestation

order of the left-hand

67

stisulaus

slide transparencies (retrieval test) for both the pictorial

and verbal stimulus conditions.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
1.
™2,

13,

14,

15.

16.

1.

18.

WHISTLE
BAT
SALTSHAKER
PICTURE
HAND
PEANUT
CAGBE
TEAKETTLE
BOAT

IRON
RABBIT
COMPASS
BOX

NAILS
UMBRELLA
SHOVEL
MAILBOX

LIGHTISWITCH

19.
20.
21.
22.
23.
24,
25,
26.
27.
28.
29.
30.
31,
32.
33.
34.
35.

36.

I

!
f

>

SCI SSORS
DOCTOR
CHAIN

BowL

BOW

CANDLE
BUTTERFLY
LANP .
SLIDE

TANK

BEAR

CARD g

LOCK
PAN
CAKE
HOOK
cow

JAR
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APPENDIX C
um&ua:::rmuxmn A andk

lﬁili&ﬂth Copditions : Please listen carefully to these

instructions. In this experiment I vill show you .pairs of
pictures on the screen to see hov good your semory is. You
sust look at them and try to remember them as best you can.
There will be quite a lot so do not get worried, just relax

and do the best you can,

I am gojng to show you a series of pictures in pairs
(shov transparencies). Your task is to remember whioh
pictrures go together so that you will be able to recall the
right hand picture of each pair when you are shcwn only the

left hand picture (cover up right hand pictures).

-

In this experiment, I would 1like you to try one
particular method of learhing the pairs. This is the method
of fomring nonfunctional, unusual images. Por each picture
pair you are shown, you should form an image in your mind
joiﬂing the two pictures in each pair in a nonfunctional,
unusual vay {show transparencies). It is extremely
important that you follov the instructions to the best of
your ability. When you see the pictures in pairs I wvant you

to use this methcd and no other,

I vwill show you 36 pairs of pictures presented one pair
at a time, You will have 5 seconds to learn each pair.

Look at each pair carefully and remeaber to fora an image in
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your sind joining the tvo pictures in a noafynctional,
unusual wvay. At the end of S seconds the next pair will

autosatically be presented.

Addition for Copdition A : A retention test vill follow
after these picture pairs have been shown. That is, I will

shov you 36 slides vith just the left hand picture of each
Pair and you will have 10 seconds to write dovn the correct
response in the booklet I have provided. Please note that
the left hand pictures presented to You in the retention
test’ vill not be in exactly the sané order as they appeared

in the 1learning trial.

Addition for Comditiop I : I hope you stiill remeaber
vhat I told you last week that the aim of the experiment is

to find out hov good your memory is by ﬁfoving you pairs of
pictures on the screen. Wow I vould like to give you a
retention test., I will show you 36 slides vith just the
left hand piétutes of each pair and you will have 10 seconds
to write down the correct response in the booklet I have
provided. Please nofc that the left hand pictures presented
to you in this retention test will not be in exactly the

same order as they appeared in the learning trial last week.
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Jastractions--=Copditions B and I

29k. both Conditicns : Please listen carefully to these
instructioas. 1In this exzperiment I will shou‘you pairs of
vords - on the screen to see hovw good your memory is. You
syst 1look at theam and try to reaesber them as best you can.
There will be quite a lot g0 do not get vorried, just relax

-

and do the best you can. ‘ /

1 am going to showv you a series of vords in pairs (shovw
ttanapakincics). YTour task is to remember vhich vords go
together so that you will be able to recall the right hand
vord of each pair vhen you are shown only the left hand word

(cover up right hand vords).

In this experiment, I would 1like you to try one
Particular method of learning the pairs, This.is the method
of forming nonfunctinal, unusual images. Por each word pair
you are shown, you should conjure up an image in your mind
of vhat each udrd means to you and then fora an image
joining the t®p isages toqcthef in a nonfunctional, unusual
vay (shoi‘tétn:patoncies). Itfis extremely important that
you follov the instructions to the best of your abjility.
¥hen you seen the vords in pairs, I want you to use this

method and no.other.

I will shov you 36 pairs of words presented one pair at
a time. You vill have 5 siconds to learn each pPair. Look

n .
at each pair carefully and quickly create the image in your

-
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8ind of each vwvord's Reaning to youw and the noltnctionl. .
uausual 11190 vhich Joias the &;o isages together. At tho\
end of S seconds, the aext Pair wvill automatically be

presented,

Addition for Coadition B : A retemtion test vill follow
after these word pairs have beea shown. That is, I will

shov you 36 slides with Just the left hand vord of each pair
amd  you will have 10 seconds to write down the coé;oct
response in the booklet I have provided. Please note that
the left hand vords presented to you in the retention test
vill not be in exactly the same order as they appeared ia

the learning trial. -

Additiopn for copdition L: I'hopo you still remeaber
vhat I told you last week that the aim of the experiment is

to find out how good your memory is by showing you pairs of
vords on the screen. ¥ow I would 1like. to give you a
retention test, I will shov you 36 slides with just the
left hand vords of each pair and y;n vill have 10 seconds to
vrite down the corrocf response in' the booklet I havo.
Provided. Please note that the left hamd words presented to
you in th&.&.;t.ntion test vill not be in oxactly the sanme
order as t).vlayiﬂitod in the learning trial last veek.
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wyer & Por both Sandisions : Please unn carefully to these .
instrectioas. Ia tais nvruou I will shovw you pairs of

o - -—

Pictures oa the scree@ to see hov geod Jour®Pamesory is. You
‘lut loél.at thes and try to ceaeamder them as best yol-cn‘
There 9ill be quite a lot s de et get vorried, just relax
,h.l do the best you can.

1 as goimg tc show yon'a series of pictures in pairs
(shov traasparencies). Yobr task  is to remembder which
picteres go tbgothq; &) that you will be able to tocall the
right haad pictnte at oach qrir vhea you are shown only the
left hand a}ctnrc (cov.r up'kiqht hand pictares).

ll tbin ’lpoglncnt, I would 1like you ¢to try one
particular .sethod o( learnan the pairs. This is the method
of formsiag tqngﬂional ilag¢|, Por each’ ‘picture pair you are
shoym, the lott hn?d‘@;ctJ}o suggests g’ aqginant function.
You -slblld uaa that lonlnait fnnction to create an
interacting ilpgq vith the tidlt hand  picture  (shov
ttanlplt.l0100)437*lé is extresely important that you follow
the instructiog‘ito the Sost of your abiliky. When you see
the picfnris in’fmirs. I want you to use this method and no

~

other.

-
I will show you 36 pairs of pictures presented one pair -

at a time. You vwill have 5 seconds to lears each pair.

. Look at each pair carefully and reaesber to use the dominant

-
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function of the left hand picture to create an interacting

isage with the right hand picture. At the end of 5 seconds

the n?xt pair will autosmatically be presented.

. Mﬂ.ﬁ.ﬁ for Copdition C : A retention test vill follow
after these picture pairs havé beea shown. That is, I will

shov you 36 slides vith just the left hand.pictnqy of each
pair and you will have 10 seconds to write dowa the correct
rcspoiso in the booklet I have provided. Plchse‘ note that
fho left bhand pictures presented to you in the retention
test will nof be in exactly the same order as they appeared

in th® learning trial.

3

Addition fer anﬂi;;ﬁn G : I'hbpe you still remeamber
vhat I told you last week that the aim of the experisent is
to . £ind out hov good your memory is by s‘oving you pafts of
pictures on the screen. Iév i vonld‘ like. to give you a
tetintion test, I will shov you 36 slides vith just the

L )
left hand pictures of each pair and you will have 10 seconds

- to write down the correct response in thq booklet I have

provided.’ P;easé note that the left hand pictures presented
to ySijfln this retention tkst vill not be in exactly the

same order as they appeared in the learning trial last week.



Coaditions : Please listen carsfully to these
i. ‘In  this experiment I will ihou you pairs of

e screen to see hov good ‘your aemory is. Yoa
must look at theam amd try to roncnbcr then as best' you can.

J-) .
" There will be guite a lot so do not qct worried, just relax

and do the best you can.

I am going to shov you a series of words in pairs (show
transpareacies). Your task is to resember which vords go
together so that yon.vill be able to recall the right hand
vord of ‘iéh pair vhen you are shown only the left hanJ;uo:d;;'

(cover up right hand words).

In this’ experiment, I would 1like you to try one
p&tticnlif -oihod of'loa:ning'th; pairs. This-is the ;cthéd
of forming tnnctional images., For each word pair you are
shown, the lott band 'word suggests a doainant function. You
shonld conjure up an image in your -1-4 of ?hag each vord
means to you and use thé-doatnnnt fnng ?n of ého lott,,hahd
isage to create c:n 1na;acting’cit}q.o I!ith the tigrt hand
image (shov transparencies). It is extrenmely iléortant that
you follow the iastructioas to the best of your -ability.
%hen you see the words ia pairs, I want you to use this
method and no other.

o othes * 7 '

I vill sho¥ yo s\pni;i of vords preséated ome pair at

a time. TYou will have 5 secosds to learn each pair. Look
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at each pair carefully and guickly create the image in yoi@“” N
sind of each vord's ameanimg to yon. and use the dJdoaminant
function of the left hand image to create an interacting
image vith the right hand 1lagg. At tpo end of 5 seconds,

the next pair vill automatically be préggntnd.

. A44ition for Copdition D : A retemtion test will follow
aftere th:!h. word pairs have been shown. That is, I wvill

ghov you 3¢ slides v#tsﬁ’-lt the left h?nd vard gf oich'pnit'
and you will have 10 qécond§ to write down _the correct
response - in the booklet I have provided. Please note that
the left hand words presented to you. in the retention test
vili not be in exactly the sase order as they‘appcared in

the learnThg trial.

Additiop for Copdition'H : I hope you still remember
vhat I told you last week that the aim of the exJZrilent is

to find out hov good your semory is by showing you pairs of
vords on the screen. Nov I would 1like to give you a
retentiIon test. I will shov you 36 slides with Jjust the
left hand 0"@8 of each pair and you will Pave 10 seconds to
vrite dovh the correct respoasé in the booklet I have
provided., Please note that the left hand vords presentéd to
you in this retention test will not be in exactly the sapme

order as they appeared in the learning trial last veek.

(
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