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Presentationof Keywordsby Meansof InteractiveDrawings

Alfredo Campos’,ÁngelesAmor2, and María Ángeles González2

‘University of Santiago de Compostela 2Universi(y of A Coruña

Oneof ¡he main oustanding problems En keyword mnemotechnics is whether tus technique is more effectivewhen the
suhjectsgenerate¡heir own keywords,or when (he keywords aresuppliedby the experimenter.Both methodshave
advantagesanédisadvantages.An alternativemethodhasrecentlybeensuggested,in whichthe keywordsaregenerated
by ¡hesubjectspeers.In ¡he presentstudy we aimed¡o investigatewhetherimmediateordelayedrecail areaffectedby
keywcrdgenerationmethod (experimenteror peer generation).Wc also almed¡o determinewhe¡her¡he methodof keyword
generationaffectsimagingcapacityasevaluatedby questionnairesorspatial tests.A total of 377 secondary-schoolsn,dents
were selectedanddivided mío loor groups.Ah subjectswere presentedwith 30 Latin words.Additionally, the subjects
in Group ¡ were presentedwith bizarreimages,while ¡he subjectsof Group2 were presentedwith normal images.in
bo¡h casesrepresentingthe keywordsselecíedby peersas interactingwith the Latin words. The subjectsEn Oroups3
and4 were likewise presentedwith normal or bizarreimages.respectively,bul representing¡he keywordsselecredby
theexperimen¡ers.Thesubjects’imagingcapacitywasevaluatedby meansof (he Vividness of Visual lmageryQuestionnaire
(VVIQ) andtheSpatial Test of PrimaryMentalAbiliries (ST-PMA). The resultswere analysedby multivariate analysis
of variance(MANOVA) with threefactors (ST-PMA imagingcapacity, 2 levels; VVIQ imaging capacity,2 levels; and
mnemotechnicmeihod,4 levels)auddependentvariablesimmediaterecail anddelayedrecall. AII threefactors influenced
recalí. Subsequentunivariateanalysesof varianceindicatedthat subjectswith high ST-PMA seoreandsubjectswith high
VVIQ scoreshowedbetterimmediateauddelayedtecalI ¡han subjectswith low ST-PMA seoreandsubjectswith low
VVIQ score.Mnemotechnicmethod(le. whetherkeywordsaregeneratedby (heexperimenteror by peers)signifícantly
affectedimmediaerecalíbur not delayedrecalí.
¡<«y words: keyword ,nethocj, maemonir, drawings, bnagery

Uno de los problemas sin resolver en la mnemotecnia de la palabra clave es si ésta resulta más eficaz cuando son los
sujetos los que generan sus propias palabras clave o cuando son facilitadas por el experimentador. Los dos métodos tienen
ventajas e inconvenientes. Recientemente se ha propuesto una alternativa que consiste en que sean compañeros de los
sujetos los que elaboren las palabras clave, alternativa que parece eficaz. En esta investigación se deseaba saber si existía
diferencia en el recuerdo inmediato y en el demorado cuando la palabra clave, reforzada con dibujos normales y raros, es
elaborada por los experimentadores o cuando es elaborada por compañeros de los sujelos que participan en la investigación.
También se deseaba saber si afectaba al recuerdo la capacidad de los sujetos de formar imágenes mentales cuando ésta
se evalúa a través de cuestionarios y de pruebas espaciales. Se seleccionó una muestra de 377 estudiantes de ESO que
se distribuyeron en cuatro grupos. A todos los sujetos se les presentaron 30 palabra latinas, pero además, al primer grupo
se le presentaron dibujos raros, y al segundo se le presentaron dibujos normales, confeccionados con las palabras clave
generadas por fos compañeros en interacción con el significado de las palabras latinas. A los grupos 3 y 4 también se fe
presentaron dibujos normales y raros, respectivamente, pero confeccionados con las palabras clave generadas por los
experimentadores. También se evaluó la capacidad de los sujetos de formar imágenes mentales a través de un cuestionario,
el Vividness of Visual lmagery Questionnaire (VVIO) y de un test espacial, la Escala Espacial del Test de Aptitudes Mentales
Primarias (ST-PMA). Se efectuó un Análisis de Varianza (MANOVA) de 2 (ST-PMA capacidad de imagen) x 2 (VVIO
capacidad de imagen) x 4 <método mnemotécnico). Las variables dependientes fueron el recuerdo inmediato y el demorado.
Las tres variables influyeron en el recuerdo. Los posteriores ANOVAs indicaron que los sujetos altos en PMA y los sujetos
en WIQ tuvieron un mejor recurdo inmediato y retardado que los sujetos bajos en PMA y en WIO. El método mnemotécnico
influyó en el recuerdo inmediato, pero no en el retardado.
Palabras clave: método de la palabra clave, mnemónico, dibujos, imagen
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The keyword mnemotechnicsmethod(Atkinson, 1975)
comprisestwo basicsteps: the first consistsof identification
of theLI keyword,which should be asconcreteaspossible,
as familiar as possiblefor the participant,and as close as

possible in soundto the L2 word to be learnt.The second
síepinvolves creatinga visual imagerelating the keyword

to the target word. Subsequently,by evocation of the
keyword audinteractionof images,the participantremembers
the word’s LI transiation.

Since4w minal descriptionof this technique,therehave
beenmany studiesof its effectiveness(seePressley,Levin,
& Delaney, 1982; andPressley,Levin, & MacDaniel, 1987,
for reviews). However, sornequestionsremainunresolved.
Onesuchissue is whetherthe keywordsshould be supplied
by the experimenteror generatedby the participants
themselves.

Although manyauthorshaveexpressedopinions on this
issue, therehavebeenfew experimentalstudiesaimedat
resolving it. Sorne studies have found no significant
differencesbetweenthetwo rnethods(Hall, 1988; McGivem
& Levin, 1983; Pressleyen al., 1980), whereasothershave
found thatexperimenter-suppliedkeywordsare moreeffective
thansubject-generanedkeywords(Hall, Wilson, & Patterson,
1981; King-Sears,Mercer, & Sindelar,1992). As faraswe
know, no studieshaveobíainedbetterresultswith subject-
generatedkeywords, despite the putative advantages
identified on theoreticalgroundsby a numberof authors.
For example,Wang, Thomas, and Ouellete (1992) and
ThomasandWang (1996) havehypothesizedthat subject-
generationof keywordsmay be more effecnive becauseit
avoids conflict between the experimenter’saud Ihe
participant’smodesof coding.

The view that keywordsshould be generatedby the
experimenteris Iargely basedon the supposition that
participantswill find it difficult to identify keywordsas
effective as those identified by the experimenter.
Furthermore,it takestime to consnructa keyword list, and
many school-agechildren are clearly not capableof
generaningeffective keywords(Levin, Pressley,McCormick,
Miller, & Shriberg, 1979).

In a recentstudy (Campos,González,& Amor, 2001),
a new approachaimed at combining theadvantagesof
experimenter-supplyand subject-generationof keywords
wastested.Specifically, keywordswere generatedpreviously

by subjects of the same age and sociodemographic
characneristicsas nhe participants. To invesnigate the
effectivenessof this strategy,threegroupsof participants
were askedno learn a list of Latin words, (a) with subject-

generationof keywords, (b) with experimeníer-generated
supplied keywords,or (c) with suppliedkeywordsgenerated

previouslyby subjectsof thesameageandsociodemographic
characteristics.The resultsindicatedthat participantswho
usedpeer-generanedkeywordsshowedsignificantly bctter
short- andlong-termrecalí than did participantsin the onher
two groups.

Mental imagesplay an importaunrole in manycognitive
processes(memory, learning, reasoning,problem solving,
etc.; Camposet al., 2001; Denis, 1979; Higbee, 1993;Paivio,
1971; Richardson,1994). Therehavebeennumerousstudies
of relationshipsbetweenimaging capacity(as measuredby
spatial tests)andmemory,particularly in situationsin which

the item to be learnt is aconcreteword (seeErnesn, 1977,
andRichardson,1994, for reviews).On the basisof anumber
of reviewsaudexperimentalsíudies,Ernest(1991)suggested
that imaging capacity—especiallyif measuredby spatial

tests— is an effective predictorof word recalí. la a rccent
study, imaging capacitymeasuredby spatial testshasbeen
shown to affect both immediate and delayed recalí of

associatedword pairs (Camposet al., 2001). Camposand
Pérez(1997)foundthan imagingcapacinyas evaluatedwith
a questionnairehad a significant influenceon immediate
recalí of words from both a short lisn (16 word pairs) and
a long list (32 pairs),but did not affect l-week recalí.

The useof bizarreimagesno aid recalí is a truly anciení
tradition. In te presentcontext,manyauthorshavesuggested
that mental imagesaremore effectivealde-niérnoires when
they areboth bizan-e andinteractive.Experimentalstudies
haveshownthat interactionaids memory(Bergfeld,Choate,
& Kroll, 1982; Campos& Pérez,1996, 1997; Carney&
Levin, 1998). The useof drawings lo presentinteractive

imageshas previously beenreported to be an effective
leamingaid (Atkinson enal., 1999; Tomas& Wang, 1996).
However,te effecn of bizaaenesson memory hasnot been
fully clarifled experimentally, and dependson many
variables,including type of task (recalíof associatedpairs,

or free recail), onheraspectsof taskdesign (purelists or
mixed lisís), andnhe interval betweenlearning andrecalí
(Marchal& Nicolas, 2000).

Studies performed no investigate Ihe influence of
bizarrenesson short-termrecaí!of associatedword pairs have
suggestedthat bizarre imagesareno more effective than
normal images(Andreoff& Yarmey, 1976; Bergfeld ci al.
1982; Kroll, Sehepeler,& Angin, 1986; O’Brien & Wolford,
1982; Riefer & Rouder,1992; Webber & Marshall, 1978),
or indeedthan bizarreimagesareless effective than normal
images(Campos& Pérez, 1997; Kroll, Jaeger,& Dornfest,
1992; PraBaldi, De Beni, Comoldi, & Cavedon,1985; Riefer
& LaMay, 1998; Wollen & Cox, 1981a, 1981b;). Bizarre
imagesarerarely moreeffective flan normal images,unless
mixed lists areusedandretentionis assessedwith a free-
recalí test (Marchal& Nicolas,2000; McDaniel, DeLosh,&
Merriít, 2000;Tess,Hutchinson,Treloar, & Jenkins,1999).

The initial poorresultsobtainedwith Ihe useof bizarre
imagesasaids to immediaterecalí led researchersto examine

the effectivenessof theseimages with longer retention
intervals. On nhe groundsthaI bizarre imagesare more
distinctive flan normal images,manyresearchershaveargued
(batthey will be moreeffective as aids to long-termrecall,
as they are less likely no be suhjecnno extra-experimental
interference.
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Experimental studiesaimedat investígating theeffectof
bizarrenesson long-term recaí! of associatedword pairs

presentedin purelisis (as in te presenístudy) have similar!y
producedcontradictoryresults.Marshall, Nau. andChandíer
(1980) found that bizarre imageswere significantly more
effective iban normal images.By contrasn,Bergfeld et al.
(1982) foundthat normal imageswere more effective.The

apparentdiscrepancybetweenihesetwo studies may reflect
methodologicaldifferences:Marshall et al. (1980)examined

1 -week recalí of associanedword pairs, whereasEergfeld
en al. (1982) examined 1-day recalí of pairs of objccns
presentedas unedrawings. Despite nhe lack of any cícar

influenceof image iype, Marshallet al. (1980)suggestthat
a crucial factor may be te durationof flie retentioninnerval.

However,comparisonsof recaí! ovardifferentretention
interval; have likewise not revealedany clear pattern.

Andreoff andYarmey (1976) found than bizarre images
signif¡cantly improved immediaterecaí!, bun did not find
significanídifferencesbetweenbizarreandnormal images
in 1-day recaí!. O’Brien andWolford (1982) found that

bizarreandnormal imageswere similarly effectivefor recaí!
ni 1 - 3 days, bun that bizarre imageswere significantly
more effectivefor recalíat 5 - 7 days.laccino, Dvorak, and
Coler (1989), in a study using both mixed andpure lisns,

alsoobservedthat bizarreimagesweremore effecnivefor
recaí! at 7 days.

Other researchershave non found any significant
differencesin theeffectivenessof bizarre andnormal images,
regardlessof retentiontime. Kroll et al. (1986)andCampos
andPérez(1997)did non finé significantdifferencesbenween
the nwo methodsin l-week recaí!. Similarly, Poon and
Walsh-Sweeney(1981)did not detecnsignificantdifferences,
whetherin youngor olderparticipants,in recalí nesíedafter
1 day, 1 week,and 1 month.

Mercer(1996), in a historical revicw of te effect of
bizarra imagery on memory, concludednhat between1987
ané the presentresearchershayadone little more than
replicatepreviousstudies.The basic conclusionsthat can

be drawn arethat bizarra irnagesaremore effeciivc in free
recaí!, immediaterecaí! (5 minutesor less) andmixed-lisn

tests.Ihe effecnsof bizarreimageson delayedrecalíremain
unclear.

In this srudy we aimedto evaluatewhethersubjects’
imaging capaciiy, as assessedby a subjecnivetest anéa
performanceíest, influences immediaterecalí anédelayad
recalíof theLI transíationof Latin words learntby image-
reinforcedkeyword mnemotechnics.We also aimcdlo assess
whetherimmediateanddelayedrecaí!weíeaffecied by te
nype of image usad: normal images generatedby the
experimentar,bizarraimagesgeneratedby nhe experimenter,
normal images generatedby peers, or bizarra images
generatedby peers.Finally, we aimedto assesswheiher

Ihere is any interaction,as regardseffects on immediateand
delayedrecalí, hetweenimaging capacityand keyword
genarationmethod.

Method

Participants

The samplecomprised377 suhjects(193 boys, 184 girís)
agedbetween12 and 16 years(M = 13.3, SD = 1.14). Al!
participantswere secondaryschoolstudents(1~’ - 3~ year of

SpanishSecondaryCompulsoiyEducation).Four siaieschools
of similar characteristicstook part in ihe study.Bach subject
wasrandomlyassignedno oneof the experimentalgroups.

instruin anis

To measureimaging capacity, we used nhe Spanish
version of te Spatial Testof ihe Primary Mental Abiliiies

Scale (ST-PMA; Thurstone& Thurstone,1962) and the
Vividnessof Visual ImageryQuestionnaire(VVIQ: Marks,
1973). The ST-PMA measuresthe individual’s capacityno
imagineand conceiveof objectsin two or nhreedimensions,
ané is widely used as a measureof imaging capacity
(Campos& González,1994; Denis, 1979; Ernest, 1977;
González,Campos,& Pérez,1997). It comprises20 items,
eachof which presenisa flan geometricmodel andsix similar
figures: The parnicipantmustdecide which of the figures
correspondsto the moda!(rotations on nhe planeallowad,
reflcciions not a!lowed). The meantest-ratestreliability of

the ST-PMA hasbeanfoundto be .73 for Spanishsubjects;
scoreon nhis nestshowsa correlanionof .42 Q’ < .001) with

the Vividness of Visual ImageryTest (Campos,1998).
TheVVIQ is madaup of 16 inemsreferring to differant

situationsthat thc participantis askedto visualize, rating
image vividnesson a 5-point sca!e.The pariicipannf¡rst
completesthequesnionnairewith eyesopen, anéthen again

with cyesclosed.A high scoreon the questionnaireindicanes
low imaging capacity.The VVIQ is the most widaly usad
instrumení for tha measuremennof imaging capacity
(Campos,1995; Campos,Chiva, & Moreau, 2000; McKelvie,
1995; Richardson,1994). Campos,González,and Amor
(2002)performeda factoranalysiswith theresultsobtained

in a sampleof Spanishsubjects,ané identified a single
factor, namely vividness of visual imagary. The innernal
consísnencyof te questionnairewashigh (Cronbachsa =

.88). Campos,González, and Amor (2000) found a
significantcorrelation(r = .68. p < .001) betweenscoreon
this questionnaireandthe GordonTasnof Visual Iniagery
Control (Richardson,1969). We usedtwo measuresof
imaging capacñybecausethe relationshipbetweenthe nwo,
alnhoughstatisiica!lysignificant, is weak (r = -.15,p< .01).

Procedure

Constructionof 0w Word Lisis. The !ist of 30 Laún words
andtheir translations(o Spanish wasdrawn up as follows.

Firsí, we randomly selected50 Spanishwordsfrom among
thoseustedby Valle (1998)as being concreteané with an
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¡magery vividnessscora of mora (han 5 on Valle’s scale.
Wc than transíatednhese words to Latín. and rejected
cognates(ja., words with similar pronunciation and/or
spelling in the nwo languagas).Laiin was salectedbecausa,
aspoinnedout by Atkinson (1975), it is well suited for
studiesof this nype, and bacausenonaof our participants
had any prior knowledgeof it.

Having drawn up tha list of Latin words and their
Spanishequivalants,we then ganaranedkeywordsfor aach
Latin word (for subsequannuse in the axpeiimanter-suppliad-
keyword group). Carawas taken to ansurethan kaywords
wara not ~honeticallysimilar to onher words or kaywords
in nhe !ist Of tiia Latin words, we randomly selectad30
(with Spanishequivalennsand keywords).

Tha 30 Latin words were then presentadto a group of
60 subjects(not forming part of tha experimentalgroup of
377 participants,but with very similar sociodemographic
charactarisnics).Thesasubjecnswere givan a brief verbal
axplanationof te keywordtechniqua,and were than aach
askedno choosekeywordsfor each word. Foreach word,
we than selectedthan kayword which had beenchosenby
most subjacts.Thesewera the “pear-ganeratedkeywords”
given to GroupsA and E.

We then preparadfour sets of 30 drawings(one set
for each experimentalgroup), as follows: (A) normal
(“non-bizarra’) drawingsralaning eachpear-ganerated
kayword to tha correspondingLI targatword (for an
example,seaFigure 1); (E) bizarradrawingsralaningeach
paer-generatadkeywordto the corraspondingnargatword
(for an example,sae Figure 2); (C) normal drawings
relating cadi experimenter-genaratadkeyword to the
correspondingtargetword; and (D) bizarra drawings
relating each experimenter-generatedkeyword to the
correspondingtargenword. Tha validity of the keywords
and drawings was ensured by requiring nhe thrae
resaarchars,al! axpertsin mnemonics,to be in agreament.
Normal imageswera imagescorrespondinglo reality and
daily life, wheraasbizarraimageswereclaarly unreal,for
axamplea cal with wings.

CO[UNBR (cotutn.na)

eaLama.

PEITtIS (MÑ
raet

Figure 1. An examplaof a norma! inieractivadrawing. Figure 2. An exatnpieof a bizarreiníaractivadrawing.
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RecailTesís.Thegroup of participantswas divided into
four groups.Al! participantswerapresentadwith tha 30
words on a half-A4 loosa!eafbindar (onepar paga):Each
pagaborea drawing, and at thebottom of the pagathe Latin
(L2) word. iis transíationto Spanish(LI), and the keyword.
AII participantsweretoid tha nhey shouldlearnthe meaning
of aachLatin word hy thekeywordmathod.The participants
in GroupA were givan kaywordsgeneratedby othersubjacts
of similar characteristics(“peer-ganeratadkaywords”)and
normal drawings. Tha participantsin Gioup E were given
paer-generatedkaywords and bizarra drawings. Tha
parnicipanísin GroupC waregivan axperimaníer-genarated
keywordsand normaldrawings. The participantsin Group
D weragivan exparimentar-genaratedkeywordsand bizarra
drawings.

The exparimentwas carriad out in two classroom
sessions,one waek apart. On tha ftrsn day, participants
recaivedthe correspondingword list, arecaí! test(immediate
recalí), and iba ST-PMA. On Iba secondday nne week ínter,
participanísagainraceivadthe recaí! test (1-week raca!!),
and tha VVIQ. In al! cases,instructionswara given both
varbally and in writing. Por mamorizationof te word list,
participantswera allowed 15 minutas;aachof te recalí
testslastad3 minutes.Subsaquant!y,parnicipaníswera
classifiedas strong or waak imagers, dapendingupon
whaíhartheir ST-PMA scoraor VVIQ scora (as appropriate)
was aboyeor balow tha meanfor nhagroup.Tha experiment
wasperformedin tha participanns’normal c!assroomin
groups of about 22 individuals. AII participantsware
yoluntaars.

As aachword !ist comprisad30 items, mean time par
item was 30 s. 1n Marcer’s (1996) raviaw,30-35 s is the
maximumtime givan in studiasof Ihis type, and is sufficient
for good results.For axample,Imal and Richman (1991)

comparadcommon santenceswith atypicaland illogica!
sannences.The illogical sennencaswere no better recalled
than the common santancasafiar a processingtime of 7 s,
hut wara beiterrecalladafter 35 s. Cornoldi, Cavedon,De
Beni and Pra Baldi (1988) found that bizarra imagesgaye
beinerrecaí! ibannorma! imageswinh praseníationintarvals
of 30 s. Mercer (1996) suggaststhaI tharamay be a naed
to parform furtherstudiesusing longer presennationintervals,
so thaI subjectshayamora time no creatabizarraimages.

Results

We firsí analyzedtha datahy 3-factormultivariateanalysis
of varianca(MANOVA), with dependantvariablesimmadiane
recaí! and 1-weak recali, and factors ST-PMA imaging
capacity(2 leveis: high or low), VVIQ imagingcapacity (2
levels: high or !ow) andmnemotechnicmethod(4 lavels:
peer-ganeratedor axperinieníer-ganeratedkeyword,normal
or bizarradrawing). Mean immediataand 1-weakrecalís in
aachgroup(±standarddavianions)are shown in Table 1.

The factor ST-PMA imagingcapaciiyhad a siatistical!y
significant affecn on recaí!, [(2, 362) = 7.18, ~o< .001,
Wilks’s A = .96. Subsequentunivariateanalysesravealad
thaI PMA imaging capacitywas a significant sourca of
variancein both immadiateraca!!, [(1, 362) = 14.39, p <

.001, and 1-weak recaí!, [(1, 362) = 8.31, p < .01.
Participaníswith strong imagingcapacityshowadbetter
immadiateand 1-weekrecalíthan did parnicipantswiíh low
imagingcapacity.

The factor VVIQ imagingcapacityhad a snatistically
significanteffect on recaí!, [(2,362) = 3.31, p <.05, Wilks’s
A = .98. Subsequennunivariataana!ysasravealadthatVVIQ
imagingcapacitywasa signiflcant sourceof variancein both

Table 1
MeansandStandardDeviationsof
muí Evperirnenral Grcup

harnediateand 1-WeekRecail iii Participanis os a Funetionof PMA Seore, VVIQ Seore.

Group

Recail

Inmediata
M SI)

Ona-weel<
M SD

Total
M SD

High ST-PMA
Low ST-PMA

20.10
17.30

6.24
7.04

14.22
12.08

6.21
6.40

17.58
15.37

5.87
6.44

I-Iigh VVIQ
Low VVIQ
Normal drawings(experimentar)
Norma! drawings(peer)
Bizarre drawings(experimentar)
Bizarra drawings(peer)
Tora!

16.76
19.63
17.36
17.14
19.26
20.01
18.46

7.27
6.45
6.63
7.19
7.25
6.46
6.96

11.97
13.89
12.48
[2.38
13.14
14.27
13.12

6.46
6.23
6.27
6.16
6.48
6.52
6.39

15.33
¡7.!?
15.06
14.73
16.38
17.16
15.88

6.66
5.88
5.81
6.32
6.40
6.16
6.22

Note. ST-PMA = Spaíial TasI of Iha Primary Mental Abilities Scala(Thursiona& Thurstone,[962).VVIQ = Vividness of Visual lmagary
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immadiaterecaí!, [(1, 362) = 5.84, p < .01, and 1-week
recalí, [(1, 362) = 5.89, p < .01. Again, participantswith
strong imaging capacityshowedbatterimmediateand 1-
week racalí nhan did participantswith low imagingcapacity.

Thefactor mnamotechnicmeihod also had a statistically
signif¡canneffect on raca!l, [(6, 722) = 2.26,p < .05, Wilks’s
A = .96. Subsequentunivariate analysesrevealadnhat
mnamotachnicmethodwas a significant sourcaof variance
in immedianarecalí,F(1, 362) = 3.40.p < .01, but not in
1-week recaí!, [(3, 363) = 1.38, p > .05. The Studant-
Nawman-Keulstest indicatedthat suhjaclswho usadbizarra
drawings of peer-generatadkaywords achieved batnar
ímmedianaracail than subjectswho usadnormal images,
independantlyof whenharthe keywordswareaxparimanter-
or pear-ganeratad.Racalídid not differ signiflcantly benween
subjecnswho usad bizarraimagasof experimentar-generatad
keywordsand subjectswho usad bizarra imagasof peer-
generatedkeywords. Likewisa, recaí! did not diffar
significantly betwaansubjactswho usadbizarraimagasand
subjacnswho usadnormal imagas.

Lastly, wa investigatad possib!e betwaan-variab!a
interactions,and found that tharawasno interactionbetween
the factors ST-PMA imaging capacinyanémnemonechnic
mathod, [(6, 722) = .83, p > .05, Wilks’s A = .44).
Subsequentunivariakanalysesrevealedthat the intaraction
banweenthesevariablesdid not influencaaither immediata
recaí!, [(1, 362) = .83,p > .05, or ona-waakrecaí!, [(1,
362) = .70, p > .05. There was likawise no significant
intaraetion between VVIQ imaging capacity and
mnemotachnicrnethod, [(6, 722) = .98, p > .05, Wilks’s
A = .98), cinhar in immediaterecalí, [(1, 362) = 1.68, p >

.05, or in one-weakrecalí, [(1, 362) = 1.48,p> .05. Thara
was similarly no significant i¡UaractionbatweenST-PMA
imagingcapacity andVVIQ imagingcapacity,[(2, 361) =

10, p > .05, Wi!ks’s A = .99, aither in immediaterecalí,
[(1, 362) = .18, p > .05, or in one-weekrecaí!, [(1, 362)
— .07, p > .05. Fina!ly, thare was no significant three-way
inneractionbetweenthe nhreevariables(ST-PMA imaging
capaciny,VVIQ imagingcapacity,mnemotechnicmethod),
[(6, 722) = 1.57, p > .05, Wilks’s A = .97, aither in
immediaterecaí!, [(1, 362) = 1.19,p > .05, orín ona-week
raca!!, [(1, 362) = 2.49,p> .05.

D¡scussion

A previousstudy, Camposat a!., 200! observadthat peer-
genaratedkeywordswere significantly mora effectivaiban
subject-or axparimentar-genaranedkeywords.In this study,
we usad interactiveimagasand did not includea subject-
ganerated-keywordgroup,bacauseit wou!d be unreasonable
to expact participantsto draw their own interactive images
¡u a short time. Neitharimmediatanor 1-week recalí differed
significannly batwaantha peer-genarated-keywordgroups and
nhe experimenner-generaned-keywordgroups.This rasuln in

not in accordancewinh tha one ohnainedby Camposet al.
(2001), alnhoughit shouldbe stressednhat in tha !attar study,
drawingswere not usad.As poinnedout by Atkinson en al.
(1999), Hwangel al. (1999) andThomasand Wang(1996),
drawingsimprove learning effactivanass,so Ihe use of
drawings in the presentstudy may accountfor the lack of
significanndifferencasbetwaenthe two groups.

Whenkaywordsare generanedby pearsof the intanded
!aarners,wa canexpect(bose keywordsto be very similar
to thosethanwou!d be ganeranedby the leamarsthemse!vas,
in theory offering manyof thepunativeadvantagesof subjact-
generadonof keywords,and at the samatime avoidingmany
of the disadvautagesof experimenner-generation(sae Levin
et al., 1979;Thomas & Wang, 1996;Wang at al., 1992).
Despita the fact that in the prasantstudy, we did non find
any significant diffarences betweenIhe experimentar-
generatad-kaywordgroups and the paer-generated-keyword
groups,we considerthan furthar studiesare nacessaryto
investiganedifferencasbetwaanthe nwo manhods,with
considerationnon on!y of tha factors consideradin the present
study, bun also of tha simi!arity of the peer- and
axperimenter-ganeratadkeywords.

Participantswho usadbizarra imagesof peer-generated
kaywordsshowedsignificantly batterimmediatarecaí! than
participantswho usadnorma! imagas,whetherof peer- or
experimennar-generatedkaywords.This is probably because
bizarraimageshighlight disnincnivenessmora effacnive!ythan
normal imagas(Howe, Courage,Vernescu,& Hunt, 2000;
Tess el al., 1999), which helps individunís to recogniza
drawings,aud, nhroughtham, iba kaywordsandtheir meanings.
misprocessis probablynol somarkedwhen bizarradrawings
are ganeratadby Ihe experimentar,or whennormal images
are usad.Dalayadraca!! did not differ signifieantly benween
subjectswho usadnormal and bizarraimagas.Thasaresults
are in agraamentwith thosaof previousstudiesof dalayad
recaí! (Campos& Pérez,1997;Kroll at al., 1986;Poon &
Walsh-Swenay,1981).Mamar(1996), in a review of pre-1995
studiasof the effect of bizarrenesson recaí!,concludedthan
bizarrenesshasno cleareffect on long-termrecaí!.

Participants’imagingcapacity,whenhermeasuredby Iha
VVIQ or the ST-PMA, had significaní effects on both
immediateasid 1-week recalí.mis finding is in lina with
previous studies,particularly those that hayaavaluatad
imagingcapacity using spatialtesIs (Campos& Pérez,1997;
Camposen al., 2001;Ernasí, 1977, 1991).

Re resuitsof Iba presentstudythus indicatethat imaging
capacityinf!uencesboth immediateand 1-waekrecaí!using
te iníaractive imaga-keywordmnamoíechnicrnathod.
However, the resu!tsasragardsaffactsof imagetype (normal
or bizarra)and methodof keywordgeneration(experimenner
or paars)on immediateracalí are unclear,suggestinga naed
for furiher studiesof this aspect.We baliavepeerganaration
of keywordsmay be a usaful approachbuí furihar studies
are requiradlo idennify thoseproceduresandcondinionsthan
maximize nianhodafflciancy.
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