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ABST ACT 

'Ihi s in vestigat:ion repr;esentsed an i ni ti al n uir: i to 

t e preferred t hinking st les of youn ad middle 

adolescents . Elkind •s theories of t he imaginary audience 

and t he pE!tsonal fab le (see e . g.,,. El tind, 196 7) , derived 

from t e Piag-:etian conce t o f deve o pmen tal e gocen.trism, 

vere offered as pl~usip l e reasons to i nfer a height ned use 

of and preferenc e f o r an imaginal style of thinking in t is 

age group. The developmental tasks that o _bt .a ·i n during this 

period as s ug1ested by Erikson (1 950 ) were cited as a 

codi-cil. 

A modified v e rs i o n o f the Individual Differences 

Questionna-ire ( IDQ , Paiv io 6: Har-$h111.an , 1 983) , made 

ling-uistic all a ccessible to thi-s adolescent .age grou , -was 

used in the assessment o f over 700 early and middle 

adolescents . _he data _generated b_y this .instrument were 

fact or analyzed f ollowing the procedures pre~iously outl i ned 

by Paiv:io and Harshman (1 983 ) .• · ur::ther multi variate 

analyses w-eI?e carri¢d out when t he r eplic·atiiit y arid 

stability of the factor soluti ons had be-en estab-lished~ 
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T ~ modified IDQ yielded two fa ctor wb~c · corres o nded 

to t e o.ri inal (n ominal) verbal a d imagi.na l scales. 

Further, a six factor: s o l ution~ s deemed t o be tbe 'est 

repr s en ta i o o f the sim ie s tructure of the actor s pac e . 

~ is re· .lica · e d t .e pre vi 0.us s tudy by Pai via and Harshman 

(1 9.83 ). . In t he present study an imaginal f.a ctGr was P.r.ima.ry 

in both th to and si~ fac tor s olutions . 

rl llltivar:iate an alyses usin a sub set of 4·0 items fro m 

t e TD. , ba1·anc ed f o r trait and polarity ., sugg-e.st e.d a s tror1g 

·as tow r an imaginal s t y le of thinking f or thi sample . 

o si9nificant age d ifferences w~re f ound within t he study . 

A small , significant e f fect f or sex obtaine d, th~ females 

s coring hi gb,er on al 1 items (on avera e) t an: the ma les. A 

notic -a b le polaritJ effect was discovered such that 

ne a.tively worde d items (disc.onfir·.ma tion of a tra it) were 

scor·ea with m.ore as.s-urance t ha n po si tive items. 

!rnpl ications f or the classroo.m we.re s il g.geste d . 

Exam ine t s-: 
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CHA.PT'E . ONE 

Introduction 

ln t e early l970's, Al an Paivio and his associates 

de~elo ed the Indivi d·ual Differences Que s tion.naire ( ID , see 

Pai.v io , 1 971; Paiv i o & Harshman, 1 3 ) a resear:c h inst .:r:u ent 

aimed at assessing b.ot vernal and i.m a gi·nal traits, 

including r eferences, abilitie~ and hab~ts. The 

construction of this instrumen t c :ame at a time both o:£ 

r:.en ewed and ,gro.wing ,inte.rest in :::uc· traits and of e.searc 

i .i. the ar:ea of mental imager , which had, between t he ~920 1 s 

and the late 1950' s , e f fectivel · a nd rat.her t.horou lJ been 

ostracized {Hol t , 1 964). T-his. state of af airs , ho e ver, 

was amelio rated when it bec ame a ppar ent that S-B the ory 

(Hebb , 1960) could ot answer all guestio son cognition and 

deYelo ment . 

Th e DQ , the ~ons truction o f which ~as based on dual 

cod in theory (Paivio, 1971; 157 ), was initiall 

administen~d t o u·ndergr ad uate univer·s ity sam _ l es -with s o me 

very positive and interes•ting r esult s (P.ai vi o & ll arsbman , 

1983) • One outc.o me o f · t his research was the realizatio n, 

o ten considere d but ne v e r thorougbly investigated , t h t 

imager plays an im:p ortant ~ol·e in day to da cognitio • 
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Rese.arch o n me.m ar . devel ·o ment and memory. s ·trat i es in 

c hi l dr.-e has contri..buted much to the u_nder:sta ridi g o f 

e ncoding a d- ret.rie v-al processes in. c.ilildren (see Pr E:_ssl e· , 

1977,. fo r a review} , hut thei::e. appears to be a co,ntinuing 

ne e d o·f research in thl.s -area thr:ou out t- e de ve lopmental 

s an.. To da te, researc h in the a.r:ea of 1:tdol. escen.t c ognitive 

dev e lopment is limited compared to t he ody of c h ild nd 

adult r e searc h e·.xtant. To co-ri tribute to thi s area o f 

a J?parent ne iect was on.e of t.h e aims of this i n vesti a tion . 

The I ·o, whic ~ in t he earlier r esearch jPaivio E 

Harshman , 19.83) yielded six stable f actors, t bree det .i n-eo. 

aro und verbal traits an d t ~ree around imaginal, was 

r:eevalua te-d and modi fied slig htly :to be accessible 

linguistically and contextually to a yo un e -r 

po~ula t i on --namely early and middle adol escents . The 

result in 86 item device wa s subse guen tl: ad m_inister ed to. 

more than 800 junior and senio r h~ h schcol students , 

ranging in a ge £ro:m 13 year-s to ap roximately 20 ea :cs o f 

a e . The experiment al h y pothesis w-as that ear:ly a nd middl e 

a dolescents would sh ow a heightened pref ere nee for iwaginal 

thinking vs. verbal/linguistic, c o ntrar1 to e arlie r 

pred omina.·nt theori.es (Bniner ,. Ol ver fi Gree .f ield , 1 9 6) • 



CHAPTE.B T 0 

Literature Review 

Jn trQ_gUC t]:Q] 
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The literature examining adolescen ts• use o f imagery is 

sparse com ared to the bod of rBsearch s o fa:r: generated o 

adults and c h ildren. Th i s gap int e literature( f rom abo~t 

age 1.2 years (.grad·~ 6) to around age 17-18 year s 

( ost-secondar1 ) may be the result o f two separa t e tren ds. 

first , it has o ten b een held t hat, wi:t:: t he o.nse t o f f orma l 

o erations , usually said to occur at aboat ag·e 11 years 

f Ga1 der & Gardin er, 198 1; ·Gardner, 1 982), two t _bin s ontain :. 

the use o f ima·g e s arid imagination decreases as the chil d's 

ne gras bf a stract concef tS stimulate~ ~o o sitional 

t b.inki_ng (Pr essley, 19 2) ; and, la.n ua .g e skills maximize 

(B.r u ne:r et al ., 1966 ). he assumptLon that language- based 

proposition?;ll t h inking was ascendant ·recluded much r esearch 

into t e use of imag er- /imaginati..on f r .om t his ons et. T.h.e 

seco nd factor, much more ractical a~d a-theoretical, was 

t hat , conjecturally , close to hand s ·.ampl ·s a bound. on t he 

univ ersity c ampuses o f the world , he.re .J1111.ch 0£ the research 

i s carried out. Constraints o erate to use tat wnich i 

most .e sil · accessible. 

J 
I 



n th.o:se st udie s th at h ave i ncl uded ado lesc ents 

(Pressley , 1977; Rowher, 1 973; Row hs r, Rain~ -, Eoff , 6 

·agner , 19 77) at least i n both t he a-reas o f -spo·nta eous use 

o f imager s t rategi e s f or e nha nced learning (Pressl ey & 

.Le vi .n , 1 !J80 ) ana· i n t he abil i t y to use a nd usef ulnes_s of. 

ima e r y stragegies , de ve l op men ta l increases o btain wit h age 

t ~o u h gr ~de 12 . I y oung adcl escents (e.g., 13 -1 5 1 e ar 

o ds) o s po n t aneousl use image ry strategies .111 or.e 

tr· g uently t han do _y ounger childr.en (e.g., -4-8 y ear olds, 

Pres sle , Levin , ~ r yant, 1 9 83) or a d ults, what mi ght be 

t he r eason_ (s) ? 

!dolg§~ent Egocentrism 

E~ocentr ism is a cen~ral tene t i n Pi a get~a a nd 

4 

eo- iaget i an deve1o p ne n t (Elk in d ,. 1 96 7; I nh elder & J?iag et , 

1~55/1 958}- ag ocentri s ~ refers to an inab i l i t y to 

11 d.1.f£erentiate t he nature o.f t e s unject -ob j e ct i n t e r:ac ±.i on 

or t su j ect-0.bject rela tionsh i p 11 ( 11 uu ss , 1982 , p . 2 4 9). 

For the 1oung i nfant t his r:e s u l t s in an inabilit t o 

conc eive o o b jec.t p er ma nency a part f rom himsel or he,r sel , 

f o t he J oung_ c bild i t r efl .ect s an i n: a .bili t :y to s parate tne 

names. 0 f ob jects f rom the o b jects them.s e ve s ~ an d f or t h 



ulder ch ild ( e~ g., 7-11 years, t he con c rete operational) 

t his e ace trisa is associated with a la ck o f . e a ra tion 

between the menta construc t i ons of th.e ch·ild--the 

po theses of experi. e nce--and the: actual data , or ''real 

f cts" ( Elki nd, 1967). 

~it t e adv ent. of adolescence, the se B.f-iO.£ 

developm ental tasks , or con . u.esi:;s of s u ject-object 

relations , are us ual l y a .ch ieved, and 'One sees t he emergenc e 

0 £ £o~mal o .erational thinking ( Elkind , 1967; Inhelder & 

p · get, 1 955/1 958). For ado e$cents, t he ability to 

5 

conce t u-al · ze thei.r ow n though ts o r think .a.b out thin ki g , 

(f ormal o erati ons o r opera:tio ns o n op eration~), rings with 

it t e abilit to concep tualize the t n oughts of other .. And 

t here · n lies t he ego centri c trap . In t hinking a o ut t he 

t · oughts of others the a dole-_scen.t flf ails to i ff e rer tiat 

vetween t he Qbject s -toward whfch t e t h oughts of otner are 

direc:ted and those which are the £ 0cus o f h i s o wn co uc e-rn11 

(Elki d, 196 7, p . 1029,) ,,. 

·E.lk•.L d a1s·o suggested tb.at , as a re s ult of t he 

physi ologi.cal cha.nge s tha:t occurred in the a dolescen:t (as 

well as t ·he psychologic~l; see also Eriks-on , 195D ; A. ceud, 

1 ~36/1 968 ; .Muuss, 196:2-) the adol.escent becomes sing u arly 
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self- i,reoccupied . T his "self co nc ern '', coupled ·with a 

i na ili t to diff erent i a:te bet ween self,- an-d oth.er- t hi nkin , 

lea d:.s th.e adolescent to "assume tha-c. o ther people ar.e as 

obsessed r1ith h is beha vior and appe_a :r:ance as he is himse-lf. 

~ _; ~gra£_.f~ and behav,ior t at con.stitut.es the _fillocent ism 2t 

the ado.lescent" (Elk ind, 19 6 7, pp . 1029-1030) ,. This 

adolescent egocentrism, which is self- focussing in a n ' 

social o:r: ublic .slt ·uatlon (even whe re t here i s , n o 11 p ub l i c 11 ) 

1- d El.ki nd to s uggest the concept o f t he "i-maginary 

au die:nce" (Elkind , 1 967; Elkina 6 Bowen,: 19 7 9). 

The idea that aaolescen·t.s c.r:eate in their minds' -eye a n 

-audi ence , of which the y are in.di vidu ally t he f o.cus of 

attentio n , was given as a nasis f~r much of adolescent 

experience a nd behavior. such behavipr~ as a young male 
l 
l 

I ., 

·adolescent -spending hours in f ront of the mirror co.m i ng hi s ' / 
I, 

hair and posing t his way and t.ha:t, pr a oun g female 

acl.ol esce nt l~ying with her make u an-a. mode 0£ dress or 

hours on end cou·1a b e explained i n l igh-t of the ima ine·d 

audience ' s reaction to each 0ne•s appearance (G a rriso & 

Garrison , 1 975; Elkind, 1967; Jll uus.s , 1 98 ) • 

' 
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1n addition to the idea o f the imaginar audie.nce, 

·n th.er concept was .defi ed y Elk.ind, t he .n ersonal fable,•• 

( lki ~ , 1967), which res ult s fr om a tendenc · to 

Q~.£-d fferentla te f eelin s~ Ad_olesaents te·na. to regard 

thems lves as uni ue and sr,ecial, and as having exp.er en·c~s 

ot such intensitJ and r ichness that no one el.se co d 

os·si.b_l "kno w h o w it f eels. u The II e·r ·sonal fable 11 is a 

stor'y th .e adolescent 11 :te.lls hi·mself and w.hic h is no.t true• 

( Elkind , 196 7 ., p . · 1031) ... s uch 0 myths" as i mmorta.11.t - and 

the impo ss.1.bi-li.ty of pre nanc y or serious parsonal inj ury 

(.indestr ucta ili ty) and much o f adolescent de ling uencr cqu.ld 

be attributed to a II b.elief 11 in thi e.cs.onal f a .ol E (Mu\iss, 

~ 982) .• (Blas , 1962 , com mented on the vicari ous nat ure o 

the a olescent·•.s i _magin.a:tion at this t.ime . Couched ln 

neo- . .Fre;ud.ian ego.-concerns, Bl·o s sug ested that at this time 

t here was a very t hin l ine between inner and outer 

e· erien.ces---betwee.n f antas as· imagination and as 0 imagi ed 

r eal it . ") 

Wh.ile Elkind i nterpreted. ado lescent development f r om a 

co.gnitive pe.cspecti.v e , B. H. Erikson viewed ·the same eriod 

fro_m an ego-psychoanaly tic pe r .s pec ti ve·. In theoriz ing on 

human de velopment Erikso n (19 59 , -1968 ) J:>Ostulated eig t 
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se_pa r a te stages , s ometimes ref erred to a t h e Ei ·g ht Ages of 

Ma n (Yusse ~ Santr ock, 1978). Bach ~tage fo c usses on 

development in the .context o - a reco nci lia t i o.n of b i .olo ·-ic l 

pressures and sociocultural e:x ectations, resulting in 

sta e - s pecif i .c conflicts which could e r e soiv~d mo:r: e o r 

less ositively (healthy vs . unhea lthy). Tbe central 

c onf lict that emerges at th.e time o p uber t y is that of 

e.r s o.nal iden:ti t}' vs. r o le conf usion (Er ikson , 1 950) ~ 

urikson. suggest ed both that t ,ere was a diScbD~inuity 

with previous develo p ment at puberty and that the young 

adol e scent experienc e d a ph. s.iolo-gical revolution . The 

oung ado escent , th er.ef_ore , b ecame pr-eoccupi€d with how he· 

or s he a peaLed to others (i~e., t he imag e o f the salf) . 

'I·his was , the.tef.or~ , seen as t he t ime to deveJ.o· a strong 

ego identity. This task (to sstdblish o ne ' s own i d r tity) 

.involve d the attemp t to recon:cil_e the pre vio.us experienc es 

of childhood with t he emer.ging , and initially alien,. 

sotnestbe tic• and emotio.nal self-images. and t.hen f a :rther to 

t ak e th.is rec on e.ilia t i o n and make it a art o f future 

pla ns--a tr-ul mammo-th t a s k . 

Erikso n sugge.s ·ted that the task of identit y 

e s tablis ment ·t o-c ussed not onl j en somato enic/se .xual 
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ex . erieuces, but al.so o.n th~ devel o · ment of a v-oca tia.n.a l 

iden titJ ( Eri k.son , 1950, 1968; Yu.ssen & Santrock, 197 ) • he 

selection of an o~cu a. tional role, and tenta :Liv:e s te .s 

toward thi.,s , gives adolescents sO"methin objective to vh. icn 

they, as well as others, can identif and wbiEh subseguentl 

reflects on each one•s role in the s0ciety . Fre uen tl j 

ado escents identif.· -with po pular figur,es, es eciall t hose 

who are media prominent. This is the time wben adolescents 

iwa.g ·ine r ·oles to s~e -w h icl1, i£• any, match their own 

s f -concep·:t. ....rikson ( 1959) stated that it was at t _his 

time t :at s ociety allowed a _period o f 0 psychosocial 

mo.ra tori um," in effect al.lowing for wild imaginal 

e perimentation in order to converge on some self- and 

ot er- atisf ·.ing role(s). Some of this e:q,.erimenta•tion 

would take p lace in act~ng out t e various roles that 

cco.lll ny being st·uaents, Ghildren, work.ers .and frien.ds , but 

much e.&:·p.e.ciment·ation would take place in. the mind of the 

adol~sc:ent--)rwhat if"? The £re uenc and intensity of 

adolescent "love aff .airs" reflect th.e cQnst:r:aints of t h.is 

developmental period· , this in turn bearin.g on the imaginal 

1u lit · of t ~e adol~scent•s life at this period (Elkind, 

1-967/1968; M.uuss, 1962). P-iaget called it t.he m.etaphysical 
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a e PJ!r . e.X:ajlance ( Pia et., 1964/1 967, p. . 6 4) i ich, i 1 

t h€ ima ination of adolescents, theJ reconstruct t e 

u_ni·v e r .se anew . It is a period o he i gh tene d idea l ism , with 

a ref usa l to accep·t r: eali t . (M uuss , 1 98.2 ) • Al1D a Freud 

(1 936/196~ s~ggested t h at t h is was a pe r ~od of increased 

antasy a ctivity inte:cnall.] and e x h_ibitic_n_ism, public l y . 

T·his egocentric/e godiff . sive behaviour and thought 

l esses as the adole scent ma tures, starting around age 15 

years and continuing ·therea£ter (Elkind, 196 7; Elldnd 6 

Boven , 1979; En right, La _slet , & Shu la, 197 9 : lnhelder & 

Pia et, 1955/1 958: Mauss, 19 62). Elkind sugg ested the 

decline was associated .with the estan l i s hmen t o.f .!!!f!:.illrg 

f orma l o e r ations wh en the imagined audience was graduall 

rep laced b· genuine social interaction . Eri.kson suggested 

t · at t he o bta i ·nin g o f a j o·b signalle d the beginning of the 

er.id of t h-e ~t>nflict (i.e •.. , identit v-s . role :eonfusion) . 

The maturing adolescent b ecomes more socioc.encric (Enr ght , 

S-hukla , f, Lapsley , 1980; !1uu·ss, 1982) and ego-integi:--at ·ed 

( uuss , 19 62). 

This author sug9ests tha t t he conce pts o f Elkind 

( ersonal f a b le and ima inar audience) lea.d one to view 

adolescents as pa rticularly la bile in their thinking, 
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r pea tedly using their imag_i n .ti0n to en vi•siop thems e l ves· as 

they feel th~ re~lly ~re (per sona l fabl e) and as they m' ght 

or wo uld a pear at an given time to others (imagina } 

audien<:>e). This i s t e eri.od when ado.lesc en ts a e .re~d 

from t ' e constr aints of con c-re.te , real-world-bound :thinking 

(1nhelder 6 Piaget, 1955/1 958} , and the may let l oo se the 

reigns o f .imaginatio n , conceiving t hemselves in many 

dis ar:ate r:.ol.es and getting a feel o f them i.n their minds ­

eye . Th ose t oughts or imagi11 i n9 s that are t he mor.e 

ap ealing a.lid are cs .e.rationally plausi ble c an be 

behaviou rally verif ied.. But the possibilit y exists to 

c reate many more "in the · magination than could conceivabl_y 

b e acted out. Using t he ima g ination thusly, c·ould see m, 

int~it i vel1 , t o suggest a more imaginal style of thinking 

~e,erally. Habituat ion i n ima~ery tends to lea d to u~ in ---------------- -- - - - - -
all ar~a s o f thinking (.Pai 1(io, 19, 1} • 

The idea t.hat imctgery might be eleva·ted in adolesce nts 

.is o.ne which was n,ot reported in t e. ea.rlier literature on 

i age.ry (.Pic k & Pick, 1970). The most p.o ular schooJ of 

t Aou. _ t (par ticularly i n the 1960 • s) was t ha t of Br:u,ner a.n.d 

his c olleagues (.Br uner _, 1964 ; Br·une r et al., 1966 ; Elkind,· 

1981; Pr es·s_ie , 1982 ). Bruner postulate a. three seem.ing l y 
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discontinu.ous st.age.s of co:gni tive develoi:ment fBt'UIJ.er_, 1 96 ; 

B:i:uner , et al .. , 1966; Paivio, 19 71). The f ·irst stage 

(dur in .infanc ) was ealled II enacti ve 11 ( f • 12 , 1·966) an d was 

roughl · eguivalent to Piaget•s sensorimotor stage. The 

s •econd stage was t he •1 ikonic 11 ( • 2 1, 1966) where the chil · 

re r~sen ted 0 the world to hims<alf by an image o.r spacial 

schema that (1Jas] relatively independent 0£ a ctionu (Bruner; 

et al., 19 66, ·p-.. 21). Bruner su• gested that child·ren •s 

imagery during thi.s stage was charact·erized y featui~es 

found in their percept~on. He considered this stage to be 

one c haracterized by sluggish atid dist~actable thinking . t 

what age tis stage was over is not guite clear from 

Bruner• s wr-i ting (see runer, 19 64; Brun .er, et al ., 196 6) ., 

ut it may occur as early as age 7 years o.r: as late as 10 o.r 

11 _years (B·runer , 1 9 64) .. .The la s t stage was the "symhol'ic ' ' 

i which language w.as the most im ortant feature des ite 

B.r:un er referring to " roto-s. mbolie" activity (Bru ~.er , et 

e1L, 1 66) . Bruter concent.ra.te.d "almost e·xclusively o n 

language" (Paivio, 1971, p . 19). In. J..an ua e Bruner fou.nd 

the apoge.e of cognitive develofment-- the ne~tra ordinarily 

swift cognitive] system" (Bruner, et al., 1 ·66, p • .40) and 

implied that the .revio us systems of rep resentatio would 10 

longer o.p-e -rate, be-ing su erseded. 
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r ner: based his view on is evo uti onary 

u der tanding of man • s development. He saw c·ogni tive growth 

n o t in terms of capaci t --for the chil d had the capa:cit.y of 

t e adu.1 t--bu.t rather t e c hnology, 1.n w.nich each sta':l e was 

characterized b mastery of ce~tai~ techni · ues assed o n y 

t e cu tur~. To date there has been little empirical 

evidence to suppoi:t E.ru er• :s ideas (ElkiJld , 1981; p·ressley , 

1982 ). 

Interest in t he ature and f unction of image i:J ha s 

g:eown exi onentially i n t he las·t 25 ·ear;q, outwa tdly 

signalling , at this "re i n ce ti •on , 11 the i na b ility of 

be · a v iouristic S - R associa tionism to an.s wer a 11 (or, 

pe0rhaps , even the m.ost i.n:teresting) ue:Stions on human 

co nition. Toward the end o f the last century ima er was 

considered a seminal concep t in the stud o f the mi nd . 
--- ----

81.stoticall im~gery Goncerns precede the t ime of Plat◊ and 

Aris t otle (both o f 'Ii.ham saw t.-he concept a·s ce.ntra to ---~ --~ ~--------- - - ...._ 
thought) ., an.d the use of .im_a_ er __ as_ a_ jl!n_e.monic was conull.on in. --- -~---
hath t he G:r:ee.k and Roman culture~ {Horowitz , 1983 ; 11c Relle r, 1 

....---- ----
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197 2 ) - .1m a. e r y i S: d iscus ed in the w::ri t ings of the m·a j or 

phil.o s op he.r:s f rom tha t t ime t o t hi s present c en tur 

~orowitz , 1983; Marks , 1972; Mc Kel er, 1972). At t he turn 

o f t h e centu.ry , some o f t he majo.r f i g ure . .s in psycho.logy we.re 

contrib:u ting ..cesear c on t he properties of imagerJ , men such 

as Galton, Fe·chner, Ti tch ner , Boring , Freu.d and J aensch 

(1cKell er , 1972). 

The decline in the importan ce o f i magery took place on 

seve ral f rQnts. In the wiirz.berg s c h ool it- was discovere a: 

t ha t sub jec ts, trained to re art o n t heir thinking 

p rocess e_s , .could ne:t , in f-act, alway s do so. Problerri 

solving could take pl.ace wit hout conscio us u s e 0 £ i age.ty 

(florowitz, 1 983 ) • On another f ront , Eb -inghaus ( 188 /196ij) 

conc entrated on :co t e learni:n of nonsense words to fa·t om 

and chart the process of memory~ his resea_:c_cb is still see n 

as germane to t he understandin g cf mem oI} process es. 

""hirdl , p:s_xcholo9 y w.i t nessed the asce_n d ~ncy of e-havioutism 

an o f its c h am p. ion , .J . B. Wat.son, w.ho denied even the 

existe n c e of imager , let alo ne that it could be st~di ed 

em iric.a ll] ( Watson , 1913). As a result o t hese (and. 

othe r ) influehces , i mag e r as a ma j or fa ctQr i n definin g 

human facul t i e s v as " ostraci z edu ( Holt, 1964 ). 



Beh avi.ou:tism, h wever ., could not answer all the 

impor1:an t . 9.ue stions, e ve.n on h u:rna:n beha viour (Ko ssl:yn ,, 

1983 ) , let alone on such concepts as cognition, perc ptio 

or la guage a0guis it i o n . ma , ery was not d ~ ad f o r those 
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30-40 yea.cs ( l?a.1. vio 1 1971), ut re.al interest in the conceJt 

did not reoccur until t.he earl 1960 • s ( o l t, 1964) • i th 

the reemerge ne e of interest in i ma ger y came also a 

r-ee.mergence of inter est in ·the previous :r:eseai:-ch, 

particul.a.rl that dealing with ima.gery tJpes (Gal ton, 1.907) ,, 

imag~ry vividitess (.Eetts, 190 9.} and i uiag er y control (Go rdo n, 

194 9)... ih"e- use of self-report measures t eca m.e f :r: e uentl_y 

assecia·ted. with this n ew re sea.cch, o which, comment s·h a.11 

be .made later . 

Qe_f i i tJ:.Q!! 

here a ppear· to; be two dis parate a . ro a c hes- t o t b e 

conceptual d.efi ni tio ~ of i mager • On the oi;ie hand t he re ar:-e 

t hose who 1i~ w imagery as a o thetical cons truc t a nd tse 

va r iou o p·eratio-na:l deLil).i_t:io~s (Holt , 1 972 : Paiv i:0, 1 971) • 

. o n th e othe:i:- band , there are t hose who,. like J. T-

R ic!i:a:rdson ,( 1-9.80 ) 1 suggest a 1rned to go be on·d me r e 

operational~sm . ~he y assert b oth that ima geL J has an 

f 



empiri cal, ph e nomenolog ical existence and that t h e 

. JtJ?eri ence of i ma gery is undeniable ( Koss.ly n & Pomeran tz, 

1977) • 

Identifri ng .imagery .as a theoretical construct wi th 

various o erationa1 def i n i tion.s is stan.da:i:d and 

un.c ,o n t r oversi.al (J. 1 .. E. Richardson , 1980). Most 

1 6 

def init i on_s of itna ger have some con.ception/d.e,scri pt i o n: of 

i t s II ercept-li.k:.e" qualities: "a • uasi-,p e'rce .taal ph·en.o meno ri 

0cc urrin g in conscious exp erienceu (Mark.s ·, 1977, p . 2 75); . . . 

" ate~i~l occurring i~ conscious~ess not immediately 

pr e·ceed~d y p erceptual uptake:i•. ( O:'i!ia n _, 1978, p . 23) ; "a 

me r.tal iikene ss of a perceived or p ercep tibl e phe omeuon 

t hat can be repr .esen ted in visua , audi to·r y , t a ctil•e,. or 

ot he r sensor f0r:ms 11 (Hall; 1981; ·p,. 61) .. 

aivio (1971) sug gested that t l1\3 e :w~ s n.\'.: nece s si t y o f 

co scious xpet ie:ri.ce o.f im·ager f or it to mediate ove t 

behaviour {se e also Bugelski, 197n, a posi tion which 

S} choarraly ti~ tradition (wit h its dualism) bas alwa3s 

main tained (f! olt, 1972 ; Horowitz, 19 8.3). Holt ,(1 972 ), on 

th.e other ha.nd, arg·u ed t hat •-•con scio us-r1ess ma y mak e a 

con s i derable di ff erence•• (p . 10) and, t heref oi:e, su est;ed 

both tha t i!!!~g.§ be used £or the p h enomenal .content of 
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sen s0r e.X- erience. .and that EJ;.§2 .§ntgtio.£ be u ed for the 

medi ating rocess, sans awa r e n ess; to date t his p osi t i on ha s 

not been l a r gely f ollowed. J . T • .E . ichard . on ( 1980 ) and 

l'Jarks (1 977) poi nted out t hat most o eratibnal defini t ions 

·f i ma _ery t a citl ~.§§}!Bl~ t at t ere :!.§ a co n.scio us 

awa r eness on t he par t o f subjects i hen me ntal imager y is 

evoked (n y various stimuli) and of strategy use to remember 

(such stimul us material). 

The phenomenological poin t of view is state d by J . T. 

E. Richardson {19 aO) in the f ollow~ ng : 

Like b.oth sensations and emotions;r me·ntal images are 

can scions mental ,episo·des of a definite t ern or::al 

duration ~ O~like emotions, mental images do nat seem 

to have a c hara cteristic, natural (that is , 

non-v erbal,), nehavioural ma ni fe stion • • •• Un -ike 

sen s.ati ons, mental images do not yie.ld information 

a bout the world, and the f ormation of mental images maJ 

be a volutary activity •••• Like sensations, emotions , 

and t :h oughts , mer.1:tal im:ager y ma.ni.f ests an 

epistemolo gical ass ruetr betwe en its Ascription t o 

on e self and i ts ascri tion to others: t he a scri tion 

0£ mental imagery to oneself is incorrigible -, in tha t 
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one cannQ1 be mistaken about whether one has £. mental 

imad_§ (italics added], and it is criterion less, in t hat 

it c annot be based u on any frocess of 

observation •••• so tne notions o · conscioosn ess and 

s ·elf-consciousness ar-e crucial in discuss•ing meutal 

.imagery (p. 34.) • 

on thi s ·basis J. 111 . E. Richardson ·argued that the 

i.nvestigation o ~ men ta imager_y· should place rima.r:y 

emphasis on v·erbal reports 0£ imagery , attempting to 

f ormali.ze them in a system of protocol g·uestionnair.e • 

Behavibural mani£estations o f imag~ry are seen only as 

symptomatic, are useful onl as correlates of he em· irical 

.henomenon, and do not const1.tute logi_cal.ly ade uate 

evidence for the assumption of me~tal imager . • J. T. E. 

ichardson distingui-s ed be t we:e the empirical henomenon of 

imagery (postulated. as universal) and a hypotheti:cal 

cons truct used to explain the faculty of ~mage y , th former 

being the experience of imager and the latter the 

physiological states 0 £ the mechanism causall y re~ o nsibl 

f or that experience. 

For the present study (the henomenological f03J..tion 

notwithsta~ding) the definition cf Gordon (1972 ) appears the 
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most complete! "the percept~on of forms , or colors~ oc 
----- -
sou ds , or smel_ls~ ox movements, oI tast€s i n th~ absence o.f 

an actu·a1 external stimulus whiGh coul.d have c.aused sue 

erce tion. 1his does not mean that such external scimuli 

did not resent themselves i n the past or t .hat the -il!lage i.s 

necessarily independent of such ast exper~ence but~ •• at the 

time of the perception no such stimulus· ,.1.s pres·e.n t'' { . 63). 

To this definition the ·authQr would add t he concept of 

fan tas or daydre.am imagery, in which eve·nts or forms or 

s .ensati.ons which hav .e !!.Qi prese·nted themselves previously 

mar be generated and manipula te.d (viz_.,£ uture-t. inki g or 

specul.a tioo) • 

Pi a get. and Inhe lder ( 1966 /1971) suggest €d that 1.ma es 

are not utilized until r elativ ely late and, there~ore , were 

probabl not ac uired until later develo.l:'men t. Cl s s if •ing 

image i.nto ei t her r ·eproduct:i.ve or a ti.ci_ atory, the 

st ted that reproductive images appear with the onset of 

s · mbolic f uncti<Dn (1 an uage) scmew er:e at th .e outset of' the 

preo er ti on.al stag·e (l 1/2 - 2 :years of a ge} • Anticip_a tor:-y 

im._age developed concurren tlJ with o era tion al th i nk · ng , 
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i .uit ialiy with concr ete operations.. Pia get and I nh e.lder 

suggested t11at- the:r:e seemed t .o be a :parallel de velopment i n 

imager ,. perception and ntel.li ge.n c e , ut that the 

develo_pmen t o f imager was not au tonomou~, appearing both to 

su po rt cognitive de velo ment and , yet , to b e ba_sed on 

cogn i tiv e evelo .• m:en t . Re gard i ng re.pr-ad uc t i v e images t hey 

st t ea. t hat II it i _s self- e viden t that the pce.o ~r:a ti.o nal 

i mages, j us .t as a·n ot h·er kind of illlages , wi l l promote t he 

a c q uisitio .,. or at l ~·a st the f ixation and co 0n ~_olida tion o f 

data 11• ( • .. 376). 11 The ima e ••• makes a posi tive contribution 

[' to .cogn i tion J; it pla:y s a par t in im proved 

knowledge •••• (but ] in no way serves to p~epare for 

c o"mprebension o. the tr a ns.formation [i .e., o peration J as 

such 1' (p . 377) • An ticipatory imag:e_s on the othe r h.a n d 

" c onstitutes an auxillary that is n o t on ly -usef ul to , bu_t in 

ma i -nsta c es nec_g§sary f or the f un:cj;ioning of the 

QEg£~tio1u~ [ i ta 1-i c s add ed]" (p . 37 8) • :L he im.a e an d 

i mag~nal t hought , while lac k i n ve tidica lity , act as an 

~mpetfis to ~ eduction enabling a rough outline of hat the 

o erat i o ns refine and b r-.1.n to a log i c al c onclusicn . 

Th e image aUows the child/adolesce n.t , like the: 

c reative adult , onl1 on a small er spale, to make g lo al 



:redictions or: broad J.enerati.zatians bef or·e detai l c a n be 

m.anag:e:d and to deduce m.ore p_i::ecisely the transformations 

t heruselve"s. It was the o. inion of Piaget and Inhclder that 

t e image, while per:bap s not critical t o co-g_nJ.tive 

a..evelopm,en. t, engende1;e,d :uicke.t c1evelo pment and a mote 

t orough comp rehensi on ad anticivation of future po slble 

e ven ts •. 

'.rower ( l '83) sugg ested t ·hat imag,e.ry p enefi t · .no·t only 
-·-- - - --

cognitive ' ut: a so a ·ffec t -ive and socia develop111ent. \ 

co·gnitive-1 , image.q· f osters the devel op men t of a tte tio·n ·---~----- ------ - -
a _ q. cone en tration .by se-lf-r:¢in;for::cemen t cf plea.sureab le 

a..9.tivi~_Y:.-• _ I "t _ .faciLi ta.tes m·emory development b encouraging 

rehearsal and b.r -oaderdng enc odin str:a tegies. It deve.lo s 

0 1,.. anization of thinking _gnd ,legds to in:c;::r;easEd 

l 

discrimi.na tion between f ,antasy and :cea~li ty, periphera.l fr o m 

c .entral information, and the ccncept o f self vs . at ers. I 't 

encoura1ges originality -and flexibility in thinkin.g. Th.e 

exercise of 'l.ma ·er faci.1,.itates language develOJ?rffient (Tower, 

1983) • 

Affectivel, image~y promotes elabo ration an~ 

.dif·fereritiation of self identity , e·ntdu.rages .ci.sk-takin·g 

behaviour in novel s.itu.ati ons, and encourages the 
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develo ment of non-ver al cue Jercep tio.ri • .rroaginati e 

skill . are associated with elllotional regulati on,. behav iolU:al 

se:lf·- c-on t rol and ..int rinsic ·mo tivat ion . lmag.e .ry i also 

useful i, n_ r:e-gul.ating a1;1d relie ving st:ces .s., allowing 

emotio al 11 actin g-ou t 11 to resolution to take ·place in the 

imaginatio n . 

so·c ially , Tower (1 98 1) statEd that those shawi n:1 

-imag inal c -har:acteristic$ tended to be the m.ost so·ugh t -ou t b 

others , the most open to .relations with others, and t"be mo:s t 

self -sec u_r ~ i -n those r?l.ations.. She· .s uggested that 

~~aginati~e ski11s contributed t o t h e devel o pment of sense 

of usocial plac ~•-•--one•-s roJ.e i ll society .(see als.o· Erickso n , 

1959). Fi n a lly , i t appears, that the. ima9inative 

c ild/ adolesc ent/ adµ. l t i s more recepti;ve· t o lear'ni.n g from 

others. Th .e imag.:.Lna ti ve p.e-rson tends to be a better lear ner 

overall (Tower, 1983 ). 

Func tio.n 

. e c al'aci ty to image see.ms to .be uni ve.rs-ai.: a.bi .i.:ty 

may vary but t. e potential is- r-.r .ob,a.bly u nr e-s-tticted (Gordon., 

19 72; 11.aT~s, 1972 ; A .. B,ichara.so:n, 196.9 ).. Gordo n (1 9 72), .n 

fact , stl gestea: that the i nnate releasin9 mecha.nis.m, 
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discussed in animal research, a ears t.-o _beh.ave much. in th· 

~a th t images. function:_ helpin• to relate the 

to t h e animals' species specific behayi9ur (s ). 

functions by st.r_ ct_u:r;i:ng and c,i:ea.tin..g- or.der th t _is 

.meaningful_ 011,t .0£ the -apparent sensory qve·.1.load that occurs 

om natural experien~e. 

The il!lage functions as a time lu:idge so :th_at e_v .ents o -- -- - . 

'°!)? 

the past _Call ,be held a.nd meanin ma.de o:f them in the p-.resent 

cop_t.e_xt -(Gordon, 1972). Si.milarly, ~resent and past -
ex eriences can b e projec;-t~d t.o the . y fothetica l future , 

- - -
allowing possi ie ou tcoroes to be ana ly s~d and reduced to the 

most mea n~gf u 1 and manageable fe, • This use of imag e ry in 

time also hel s to render . a st and present obstacles and 

failures ..more tol~rable f or the, sake o f future satis action. 

Images are the u raw material II of imagina ti.on, and Gordo 

(1 9 7 Q. ) sugges·ted. that symnol·ic t houg .t could not functi o-

wi th out imagery . 

Imagery is associated with greater self-confide1 ce in 

t hose wh o refiort its use-i.r:.respecti v ~ o f performance . J.n 

the field of competitive ~ports it fun ctions both in t his 

affective manner,. which , if .n·ot enhancing performance , 
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precl uae ·s inferior p·er:formance due to laGk of 

sel -assuran~e, and as an adjunct to physical practice 

(viz., mental practice; see Suinn, 1 9 3). 

ox ( 19 t 4} repo r:ted t'hat imagerJ f unc-tions as a 

subs tit u tu ..Q..r e.£._CB t §.__!'~r_e the la t .ter would 'be .us ed .in, 

-~-- •~ He .su.ggest.ed that images were genera ly 

a~ ~n dilficulty t undex~tand a proFasition r:oduced 

men tal _co,n icJ.- and ~s •erved to reduce th-at conf.l_ict, 

particularl in DQVE?l sj_ t :1,1a tions. This led Sheehj:in ( 19 7 2) 

to argue that a critical funct.ion o f imagery lay in its 

usefulness in incidenta.1 rec.all or. n on-intentional leaJ:ni_n • 

(T e need t o recall inadequately encoded material ~ s 

thou 1t to cause mental conf.lict a cl imagery was uti l i _zed to 

pi:-ob lem- sol -ve .) 

Tmager .also £uncti.ons as a memo:c- device ( a ks , 1 72; 

Paivi.o , 1971) ~ Marks (1 972) sug ested th.at t hose wh o report ---- -

good ima ger wer:e ab le _ t o.. u.tilize a so i.lrce of in£ orma tion 

t hat se-em'ed unavailab.le to those whp re12orted on l _y v a gU:e or 

dim ima ery . ( T.his i.s mo.st o.b v.ious in tests, of pictur:e 

recal.L) 

Marks (197 2) al.sq di.stingui_hed et~een the iteral a nd 

associative f unctions of imageiy ~n memor· . 'I.he literal 
---

=--



functi on is app·ar-ent when s ub j6cts or: m an 11exact 11 image o 

t ,e sti 1-u-s a-t re:en- a n:d -±n retrie•;(al s uJ .,se u en tly 

5 

11 r·ead- o.£f 1'_in o I:.ma tiqp_ rom ~h at ima ge . (.~h i s. appea s to be 

a relativel weak f u~ction ~ Marks, 1972 , althoug h Sheehan 

and his as_s ocia tes have r eported p osit i ve f indings, Sheehan , 

1966 , 1967b, Sheehan & Neisser, 1969 .) I m~geri f unctions 

associati vely when s ub jects use imag ery to f orm an 

associat_ion be1_:w·een two o:r: more s timuli. I ma gery i n 

air•ed- associate l ~arni ng and mnemonic ••menta-1 walks" are 

t Vo consis te tly via.l:le uses o f associative ima g.e r J (Pai vio , 

1971) ,. 

Betts• 'Q uestionna.i r e u,r:on cien:tal Im .. ge-r J , an a ,arent ly 

un i e dy device re ortin g ac.ross s e v en sensor_y mod.alities 

was mo dified b • Sbeeh~n whic h resulte d in a 35-item 

e s tionn .a ire ( Q 1iI ; Sheehan , 196 7a) .. 'I .e QMI as been 

ositi v-e l y rela·ted ·t .o creativity ( i · men), i.m roveme n t i n 

hysic al skills (wi t h mental pLactice), f i eld ind e penden c e 

(in wom en) a nd extroyersion-in trcv rsion (see E nest , 1977 ; 

Sheehan, Ashto·n,. & White ,. 19 83). Marks (1 973 ) thought t at 

t he QIU was t oo expansive a·na modi fied 1. t to create the 
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Vi~idness of Visual Imager Questionnaire tVVIQ) working on 

t e pr emise tat , y limitin interest to one modali t J , less 

c ~ ·a ing results might obtain. the VVIQ has been 

p osi. tivei r .la ed to ai.red-a.ss·ocia t e recall,. 

h pnoti bility , frequen c y o f dream recall and ~emory 

perf orma.noe (see Shee·han , et al., 19 83) • The VV I Q a , ear 

to measure not onl y .1-mager1, vividness but also, to s ome 

extent, im_ager:y control (Ernest, 1977), as do·es Gordon 's 

"T e s t of Visual I magery, Control (Gordon, 1949). 

Singer and Antrob us (19 63 , 1972 ) develo ed the Imagina l 

Pro·c es es Inventory (lPI:) whiGh: f ocussed on imagination , 

antasy and dayd,reaming and the "stream o.f mental 

:c.onsciousness" which the suggested reflected a n cngoing 

manifestation of man• s image-making· ca pacities. wo of the 

scales deal particularly with visual an-d auditory i ager.Y in 

day~rea•s - Singer and Antr obus (1 97~ have used the IPI 

with encouraging results in clini.c:al se·ttings (Shei l<. 

Jorda n , 1983 ) -

on the assumption that the abilit to image ~ould be 

inf erred fro m behaviour (Paivio, 19 71), a body of researc h 

h s accrued using ·various spat~al abil,ities tests ·to 

s e dr:-ate individ ua.1s (pr.esumably) on ima er•j ab ilit (f or: 
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reviews se.e Ernest, 1977; Paiv.io, 1 71)... Iii addition. to 

s a ti·a1 a.bili ties , othe :r J!2rformanc~ measures such as mental 

rotation o..i: images, selective inter.terence effects, vis ual 

tra cking, ursuit learning (with imagery) and vario s 

eidetic tests ha ve been use.a: to fr ovide corre .iatlons betwe.en 

imager and pair ed-ass ociate l.ear·n•ing, sh·or:t and lon.g tE?c_m 

memor and co:1niti-ve .rowth (Ernest, 1977). As perf·o.rmance 

measur.es are not t e sub j ·ect of this thesis, they will not 

be further discuss·Ed. T·hey are mentioned only for: 

referenc e .. 

In recent 1ears Allan Pa ivio's work bas been dom~ ant 

i the fi el.d . His research .ha ,s estah.li.shed bqth the basic 

atterns and the m.ethodological f oundations for all 

subse uent research. His aim ircm the ou tse:t was to bui.ld a 

r igorous, empirical methodolog whic h , whi le studJing a 

" men talistic11 con cept such a.s imagery, would sa.tisfy ev.en. 

t he most radical ehav iouri st CJ. T. E. ·ichara..son, 1980). 

Pai vio identified two types .of codi.ng or r •ep.resentation 

used. b · eo 1e i ~ psycholo9ical tas s: " images and verbal 

proc esses are vie.wed as alternative· .co ding s stems or modes 

of sy mb ol.ic rep re sen ta tion" (Pai.vi:o, 1971, .. p . 8) • Thes.e two 

s st.e ms are hi.ghl:Y s ecialized systems for o rgani •zing , 

I 
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encod.1..ng , transforming~ storing and retriE!'ving i nforma t iorl 

and yet are highl int erconnected . The image system is used 

to deal 14:l-f:h J;>erce .tual inf_oLD1at i--e>n and. t e v er ba l s_x stem 

with li uistic information (Pai vio, 1 9 7 8 , 1 979 ) .• J . ·T. E. 

Eich ardson (1 980) s u g ested tha t t his led to i _dentif in.g 

tnree levels of roc essing~ the re resentational, w ere the 

senso ry trace a.rouses t,h·e ap:pr:op:ciate s ymboli c syste m; t he 

re£ere·n t ial, w.here t he r:e· rese ntations o f one system arouse: 

correspo nding repres e nta-tions in the ot.her 

(interconnections); and the a ssociative, -i n vol -ving 

a s sociation s with.i n or .between s yste ms. Tha t any or all 

s s tem.s are involved is task dependent. Base·a o n d.u.al 

codi n theor y , Paivio ·and h•is associates develo pe d the 

I ndi vid ual Differences Questionnaire {I,D.Q), described in 

more detail els ewhere . 

There have , however, neen g~estions whe t he~ 

s elf-re ported i magery rat ings redict subseguent 

p.erf orma nee . ne problem has een the .a§l?~F:tiQ!! t hat an 

of s everal task.s .ind i cate i.magery proce sses#' an assu.mpt ion 

which may be ten.uous at est ( J •· T- . Richardso.n , 198.0) • 

~ er.e fa .c tor analyse.s ha ve. been us·ed , uestionnaires 

consistently loaded on f actors se:_para t e f rom perf or: ma nce 
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measure , . articula-r ly from sp·.acial rela tio_ns tests 

(Di Vesta , Ingersoll , & Sunshine·, ·197 ·1; ~orisha, 1975 ). This 

in it elf ~oes n ot neces.sar.il.y .ce£·.lect. ill ·on any p ticular 

measurement , . .bu t. it may indicate t hat the wrong g ue sti9ns 

are being a ked. Very little of the literature, bowever , 

ha been concerned with the ID Q (see Whi te, Sheeha_n , & 

Ashton, 1977)~ ~his does not. mean th t the IDQ cou1d not be 

prbne to some of the most obvicus pitf~lls 0£ self-report 

measures (e. g ., pos:s ·ible inco.ngru·ence b.e tween i n trospe.ction 

and ctual process); b ut the is addressed, in a $ense , 

to di feren.t ps_y·chological c. aracteri.,st.ics. such measures 

as the QMI or VVI Q t J icallJ deal with vivid es.s or co.ntrol 

of images, and t .here is, erhaps, some justi fication in 

allowing t1e ar gument that ind~viduals migl1t b.e using unigue 

( erso al) asel_in~s for jud.ging their own y_i vidness or 

control.. The I D1:! does not seek specific ratings of va.rioua 

ima:gery prop-erties, but r.a t _her an indication, on a es or !iO 

basis o l y , of an individual•s professed preferenc~s, la its 

nd a · illties. It i .s .easier to argue tha t a e.c.,,-cn wou .d 

k o-w wheth r he or she had or had not u.s d imager in 

diffe rent situations than whether that imager_y. was r a ted 11 5 11 

com ared to s omeone else 's "7'' (i. e ., on a Likert-· y e 

scale). 
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J.. T. E.. ic:.har dson 119 7 8) dist inguished bet we.e o oding 

ability a .d coding preference. Be su. gested a need or: 

re earch int e area of refer~nce. A. ichardson (198 

m de t e same distinc•tion , allowin that co.g itive st}'.le 

refer~ed to the habitual refere~ce ~or performing tasks one 

way or nother, and stated that he found no logical or 

em ir1cal ~eason for neglect ing data developed tr om a 

systematic concern for experientia l events . 1he modi£ied 

for:m of t e I ·DQ was used in the ho pes of adding tc these 

data . 

Cha.Elli Conclusions· 

Because children exhibit observable beha viours and 

resp.on.d to ve rbal uestioning .confirming a vivid an active 

irnaginativ~ life, which, .c\.S bee·n sug este.d, diminishes as 

th~ child gets older (see Kossl1n , 1983), it was assume 

t hat ver:hal cognition was on the ascen.dency to the excl.usion 

of the i.ma inal (Br u·ner , et al. , 1 96 6) • T-he lite rat ur:-e 

1 nki g image.r· · with ad·olescen ts is minimal . There a re, 

~owe ver , e ou gh aata to suggest definite de velopmental 

trends in th e use and preference for imaginal strategies 

(Pressley , 1977). T ·e a bi.lit to imagine a llcws humans to 



alt.er in som degree reality itself and llow · t.'he.m to be 

ac.ti ve design rs of ·thei a .n future rather than . .r,as - ive 

reci ien t.s o . events impin9ing UfOil th~m. Bleule r 

(1912/19~1) called the imagination process autism~ t he 

u -reality factor, which McKeller (1 9 72) used to 

dif·ferentiate· between a utisti.c and. rea.li t}' thinki .n.g 

1 

(A-thi.. kin ;. R-thinking). A-thi nking ,tas the world of 

imagination and was non-realit - based. R-thinking was based 

on log~c. He likened A- thinking to ra~ material, creativit • 

an.d authorship and R- thinldng to. the pr:oc·ess of editing or 

editorshi ( t{cKeller , 1963}. sue .Gharacteristics a pear to 

be i n the domain 0 £ adolescents. 

It is this author-' s understand-i ng , l:.ased on his 

i nterpretation of the tbeor:eticai pe0rspectives of Elkind , 

E.rikson and ,Piaget that early a nd .middle adol scents should 

b.e d.if · erent £rom adults in their s.el -reported i .mager and 

ve rb·a trait.s . The hypothesis is that adole . .scents wi ll be 

hi . her s ·el -reported imagers iven t h e develo m·ental tasks 

they are facing .• 



CHA PT .ER .T BBEE 

l1et hod 

Introduction 

This cha pt e ,r de scr i es: t h e subjects used in the 
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ex eriment, the instrument develqpe·d to a·ssess a:dolesc~nts• 

' ni'a.ginal and ver"bal t _raits and th,e p .cocedure used t.o gather 

t.he data . A note .on the .limitat.iQns 'de.riving f.r0m. the 

method used in this study ·-w.111 be - i ve.n in c ha'pte,r 5 . 

S:Ub jegts 

T e ,subjBcts .of the study were earl~ and middle 

adolescents enrolled .1.n one senior and two j u.nio r · j. gh 

schools in Victoria. Tlie stud~nts wer:e enrolled in grades 8 

to 12, and they were f&om all streams of the schools' 

pr~grams. In the senior high school~ all st udents ta king 

English were used (v irt u.all . tb.e whole sc.ho9l) • .n on·e 

junior high school, the whol,e sc·hool was assessed. I n t h e 

ot er, the majorit_y 0£ grade 8 and 9 students were exam,i.ned . 

h~ stud en·ts ran 9e.d in age f ro.m 13 ears a _nd 2 mon s to 2 1 

years and~ months (with one mature student~- The edLan 

a . e wa:s 15 ears and 4 months a.t t .he time .0.f the s'tud}' . 



Th-ere were 85? . ro·tocol-.s collected from the t hr e:E3 

schoois, :with roughlJ an e . .ual number collected f Lorn eac h 

school. Of tl ese ., 7 9 . were re1:ained , 58 rotocol s being 

discarded f rom t he s .tudy because of (a ) insufficient 

data-- n.o pr9toco1 ~as retain.ea W"ith 12 or mbr€ it ems 
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unansve ed--ot~ {b) b~cause of obvioQS noncom lianae. Tee 

dat.a :werE= used in -tne initial f acto r:: anal.yses. rn t he 

su. se _guent anal ·· s .es, onl. thos.e cases for hi ch there wer:e 

c0mple e d e mographic da~a re ort@d wer~ used . this resulted 

i n further reducing the. n umbe-1; o f subjects to 72 0. Table 1 

re:pi;esents the demographic data of the stude nt sample usep. 

for th.e multivariate mea s analrses. 

The: schools iwere lo<;,a•te·d both i.n the city oore :ar d in 

the. outlyin g su.burb:an communit}' . No distinctions were m.ade 

re,ga ra.in gi J:aC\:i or socioe.c,o·nomic statu.s. The subjects were:, 

how·ever,- assessed £.or amilial o:cgani,zation.. 'l'he reakdown 

ot family structu.re , iihich was ccde.d for 706 ·subjects , is: 

•Summ,ar.12ed in Table 2 . In •all cases pa-rtic-ipat.1.on was• 

vo untar y , and n o nam e identif.ica t-ion of indi vidu.a_l •Studel_ltS 

was used . 
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Tab l . 1 

.§i!!1~L1 .§fill 1.§: 1.Qf . ulti·variate Means Anal ysgg Q~ !:h_ 1Q 

Sex 

Ag·e * Males .Females Total 

---------- - ----------
n > 18 ti3 35 78 

17 ·S n < 18 44 31 75 

16 1/2 s < 11 53 49 102 

16 -< < 16 1/2 q3 57 1 0 

15 11/2 .$ n < 16 49 53 10 2 

15 ~ n < 15 1/2 54 48 10 2 

1ij < n < 15 29 43 7 2 

13 < n < 14 42 47 8.9 

---- ---------------------- ---- . ----
Total 357 363 720 

•~=age i n years at the time of testing 
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Table 2 

g·2:£fillt:i!!g ~t.r:!;!ctu£§ pf Sub je.cts• . .Families 

S X 

a renting Male .F'emale Total % 

--- - ----------·---------
Guar•dianshi 

Sing le P'ar en t 

Bqth Paren ts 

Total 

1·3 

80 

2.55 

348 

•J c ases , no designated se 

**.6 ·ca.ses , no designated se·x 

***Includes * ·& ** 

16 

98 

235 

349 

29 4 .11 

181* 25.64 

496** 70.25 

706 ** * 100 . 00 

---------------- ---- • ------------- . - --- • '!""""'. - ----



I nst£umentatio 

r_g Questi0n.naif_g on lm.ager1, Verba_l Ha its st_nd 

];hink!.lli! .Ski ls (see Appendix E-1), a modif ied f c .r:m of t ne: 
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r originally d eve loped b Allan Paivio and his as.soc_iates, 

was t he on l y research instrument use d. The I DQ was an 

86 item device originally devel0fed at the Universit or 

west e n Ontario to assess im.ag inal and verl!a 1 ha.Id its, 

p cefe~ences and abiliti~s (Paivio 6 Harshman, 19 8 3). 

The J'.D · w a reworded by the author to be, linguistical_l · 

cce.s .sible to the youn er p·o _ ulation. The essentia.l me.aning 

of each item remained una ffe cted and no items were deleted. 

he ve r sion of the I D used in t h e prese~t stud asked the 

su jects to resp ond either " True" (scored 0} or " False" 

(sco ed 1} according_ to the er i t eria o f ho-w each .statement 

reflected their own expe r i ence. Each item wa .s in the form 

o f an "I " stateme.nt ( .See App·Endi.x -2) . Ops can. compute r: 

s h.eets were provided f or the students on whic.b to mark t heii; 

ans wers. Accordingl) a set of score~ based un this biuar1 

choice scoring system was collec ted for each subject over 

t e whole de vice and a l subse gu.ent anal s es were ca ried 

ou t o thes e data. The instr ument was used in a s mall _I;ilot 

.stud , a.n:d it was f ound to b.e both r:eada ie and 



c omprehensible b 8 to 10 ear old student s , . ad it , 

there ·ore , was felt t o be easily acc~_ssib l t c the targe t 

samples .• 

J7 

E_r:nest (t9 7"7 ) reported t hat t he I _DQ h.ad · redictive 

value of individual performan~ e t · a..t.. 0th er s elf-re.po i:: t 

meas:ures hav of .ten lacked. Marks (1 9 77) rep.orted tha t he 

s cale showed reliabi lity over time, and Bisc a ck (1 97 8) 

re or ted that alpha- coefficient reliability was 

11 satisfactor " ( .. 8.0 f or the imag·inaI s c ale , . 83 f or t, e 

verbal). A. Richardson (1977) , using a subset o·f th~ 

dev i c e , f o.und it relia.nle ana va lid , both b ehaviorally and 

b siolo ically. 

Two pro lem s associated with self report measures, 

resp ons e set and na rrow f oc-0s , ha v e been addr essed the 

ID ~ T-.h e instrument cov·e :cs- hro~_g ·v e rbal and imag i :nal tr:ai ts 

a d has both positiveJ. and n e gati vely worded versio.us of 

most items. Previ~us research ~it t he IDQ f ound it free 

roJii e s ,F onse-se t effects a :nd socia-1 desirability bi as 

(Ernest, 1977; Hiscock ., 19 7 8 ) ... 



f OC§:Q.tlr~ 

Th e revised IDQ was administered i n c1 a s time by the 

designated class.1:00.m t~a chers. It w.as felt tha t t is 

offered t he least interru . ti on to no.rm al rou tine . The 

d istriou tion and adm in ist.rat.i on of t he gue_sti annair.e were 

ha dled .by e·· ch high school a t times that were 
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indiv ' d ual l most cove ient. The author was availa -le in 

al-1 cases £or consultation. A standardiz-ed introductio and 

e · la ati o n (see Appendi.x; A-1) was: given to -each teacher to 

read befor administeri.n~ th e :cevised IDQ. Generall , 

adruinistratio.n wa..s straightf.orw.ard ana was c.0mp.le t ed within 

forty min u t!: s (m_a xi mum) • All d~ta collection -was done within 

a three week period in April, 1985 . 

H ot.:..~.§§ 

f t here is indeed a developm·ent 1 trend i n i magery use 

with the onset o f adolesce.n c e genera 1 · resulting in 

incr e ased use o f imagination, then ~his 9rouF s h ould re port 

hig~er L agerJ than an ol der bpulati on (or youoger--but 

t his- was not addresse·a. i n t h is s tud y )_. 

S ecificall . (a) early adblescents will re ort h i -ner 

1·mag·i al habits than middle adolesc·Ernts., ( 1:) m.idd.le 



adplescent <:' will re . a.c t lig.h_er i -ma ginal habits than late 

adole cen-ts ,. a ·oa: (c) late adolesce nts .wil.l refor:t si@ilar 

i .mag ina. l ha.Pi ts to adults. 

Ha : Early> M~ddle > Late~ Adult 

Ho : Ea.rl = ltiddle = Late = Adult 

De·finition.s 

1. Adolescence: Pres.;, e et a_l., (1 9.a3) sug_ e~ t~d 

that ,adolesce.nce could cover the eriod f ro.m age 10 .}ears 

to, a.nd including,_ 2~ y ears 0£ a .ge . :M itc;hell (-197 9) 

c ommented that adolescence. covered too m.any ears ani:1 
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too many comp).e:x; be_hi;l_viq~s to be! understood as o ne d efinable 

e iba. Forte pUrfoses of this study~ earlJ adolescence 

~ill b.e opera-tionally definfad as 12-14 year s of a_ge an d 

middle adolesbenca a~ 15-17 ears o f a e. In ord r t o 

a sse·ss more se11sitively any de·velo pm en.ta l trends, in 

articular, to see if there .are an_ obvious transitio _al 

periods , t _e two, bro~d , o pecationallJ d~ ined c ~eg~ries 

iill ·e further divided into ~igbt discrete age grou s . 

2. Imagery; se·e above f ct definiti on ( f · 18-1 9) 
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Besult.s 

Introd ucti on 

This cha ter discusses the re~ults of data ana l ses on 

tue guestionnaire on thinking st les returned from t h ree 

local hi ' ·chools. he s .tud · as i _nitially a r-e lication 

ot a study by Paivio a:nd I-larshman (1 983), bu t it was 

cqnducted bn a younger popul ation ; as such, i nitial factor 

a al sis was carried o·ut usi·ng the S P'SS proced re F C'I'OB 

( ie , Hull,. Jen ins, Steinbrenne .r:, 6 Bent, 19 75) wit 

iteration on the di _agc)nal to estimate com.munalities a _d 

o"limin (obli ue) rotation. Firstl, two factors were 

e tracted to al.low the c .om c1risan of the scales (ve.r:bal vs .. 

imagi al.) ., and s .econdly , six factors wer:e e_.xtracted us·ing 

0 

va ious DELTA parameters f or comparison with Paivio and 

Harshman . Alon g with these initial anal ses , various 

orthogonal solu.tion_s e r e gene rated using VA:81dAX rotation 

in the SPSS-X ackage . Usin the information generated bJ 

~he fac tor analyses, fa ctor-based item sets were created and 

o eratiooall defined by the incl~ded varia-· ies~ The 

subs·e ·guen t u sets." we re anal ' sed 1:: m ultil:-le a naly .ses o_f 

varia ~e (MANOVAs) o n 720 cases f or which th re ere 



surficie.nt demo<_fraphic data .. 'these analyse$ w-.ill be 

di c;:usse d in detail below. 

The a.a ta we:ce read by an optical s c anner into a 

com.}? uter file . Afte r the data were e·n tered_, the file was 

chec ked f or accuracy, against t.tre origina 1 pro tocols , and any 

corr~ctions nec~ssary vere made . All protocols with t elve 

or more miss~ng items were deleted fr om t he stud • 

.F c.to.r Anal. ·se.s 

" Two of the ~freatest n .ecessi t ies of fi1c·tor arialJsi s are 

lar.ge samples. and :r pl.ic q. tio,n'.9 ,~.,..Replica tio1;1 ,is too seldom 

pr-ac tic ed in any research. :Aiid. it. i -s particularlJ ne~ded 

.n fac .to:t anal1tic studies " (Kerlinger , 1973, p . 68 1; n ote), 

this po i.cut has een made elsewhere· ( Catt.ell , 197-8 ; ·Gors uch , 

19 3)w B~cause of these necessit~es , bge ai• of the prese·nt 

study was to establish t he vlabilit}' and replicabi lit· o f 

t he verb al arid ima gina traits ider1t :ified b_y the .IDQ. 

_wo Pacio r Extraction. Initial-ly two fa cto:r-s were 

e1<t:r:.a_cted n d r ot:ated t o a _proxi.m.ate sim:t,le structur~ usin 

OB I MTN rotation prov~ded b SBss~ . his pro gxam allo ws for 

t. ~ ·c_hoice of more or less oblig ue solutions via a p ara.meit .er 

value {DELTA). A serias o f delta values was used ranging 

C 

! 
I 



from - 0 . 5 to 0., 8 . As i p the pi::e v ious study., t he fa ctors 

d~generate at d~lta values in e c ~ss b f 0 . 5 . Solutiorts 

between .! 0 .. -5 we·re $imilar. Tlie c 0or r e lati.ons betwe:en the 

two f acto.Is were higher than tbose reported by :Pa i vio and 

Harshman (1 983; - . 20 at delta= - 0 . 5- ; - . 22 at delta -

.2 

0 . 0 ; - .. JO .a t de1ta = O. 5) .• Th.e fa.ctor accounting f · r the 

most amou:n.t ·of v:arian~e in t h.e tw:o facto.r .soluti.on w·as the 

lmager fa ctor (6 8. 3% o f the cc.mmon vari a nc.e). This is t n.e 

fir s t i .ndiGa tion that thes~ adolescents. are m.ore abi..tu:al in 

t he.i r imager y use t han the o rigina l, ol.d.er ( uni. versi t y ) 

s~mpl~ ()f. J::> aivip ar.id Ha,r-sl\man . The lDad.i .ngs for the twci 

fact.or so:l:ution are given in Appendix c-·2._ 

'.!:he pur.pose 0£ ~o.ndu\::ting ap i nit.ial analysis 

generati,,ng two ;E ac·t or·s was to assess the nomi.nal ~calin of 

the 1 ~ems (see . .JJai vio ·& Ha_rsb man , 1983). •. T.hese t -w o fa c tor~ 

did i;e roduce the n.o minal seal in.g o. the i te·ms, image-ry 

items l ·oading on Fact9r 1 and verba l items on .Fact.or 2 . Th.e 

factbr p atterrt i n th e . resen t study co rresp onded ver . 

c l.osely t o that re po.r:ted b:y Pi:ii.vio a.nd Ha;rshm.anr i nc;luding 

revers.a l o:f t he nominal ·scaling of. l .tem 74 . In the present 

study Item 8-0 also loaded sun~tantip.ll y ( ..., • 4::3) en th e 

i ma ge·r f actor. '.r .is ma y have bee n a res ult df rewo ding 



the item, an d , t .ere fore; it may ne more appro riatel 

scored as 1..magiual. T-wen.ty-fou.r imagery and 26 verbal i terns 

h· 'd loadings of .-30 or more on the .fact o r pat t ern m tri x, 

thu-s indic ating t he :Ca.lan.c e of tl1e instrument. Thoug h 

1·oadin9 s of less t han an absolute val.ue of .30 arE 

i gn ica·rl · ith n .N = 79 9 _, thes e ere not of interest in 

t his stud , ac.coun.ting f or a small orticn o'f the variance .• 

Hereafter , only loadings~ j ~~o I are re orted as ~alient ; 

this follo~s the Paivio and Harshman tact. 

Factor congruence coe£f.icieots (T uc.ker, 1951) w·ere 

calcu ated. For the imagery factor, rec= . 94, and for the 

verbal factor, rec= - .95~ a high degree of relations hip 

was obtai _ed. (Gorsuch, 1983 ).. Since the sign 0£' a factor is 

arb.1.trar1 , a high negative corr~laticn is e g uivalent t o a 

high ositive correlation,· as one. can merely 11r:eflectu the 

whole factor, naming it in t.he o :r:p osit.e direction (Cat t e ll, 

1978; Gorsuch , 1983). Since the first ste ◊f replic tion 

roved successful, further analysis was carried out wi th an 

e e to the six factor mode'l presented b J?aivio and 

ffarshman . 

P:tinci al ComE,onents !!}.al.I.§1'§• A princip.ai com· anen t 

a a l · is was conducted on the data using the SPSS-X a ckage 



(SPSS, Inc., l9i33) and rote1ted b VARI :MAX to a·pproxima t ·e 

s ·imple structure. Twent -eight factor: were extracted usi _ 

the .Ka,is~r;-Qp.ttma,n .cri te x:-io.n o,£ ei.9env al ue·s g J: !=!-atex:- t ha.11 

1.-0. Clea 1Y t his resulted in tdQ man factors to •a e any 

clear: interpretation. .A. co.m mo·n froblem in. using 1. 0 a s a. 

c:utof whe t b.e num · er of var:iables exceeds 30 is t e 

i .ndication .of' too many fact,o s (Cattell, 1978; cur~ton & 

D' Ag osti'no , 198.3; Gorsuch , 1983) . Cattell (197'8). and 

·ureton a.n d D' :A.g9st.i nq (19 8,3) suggested us.i;ng tne sere'$ f:lot 

(Cattell, 1978) to help decide th.e appro riate num er· o-f 

£actq~s. using the sc~ee plqt (see Figure 1) it was de~ided 

th~t a sii tb eight fac tor so16t i cn •ould best r~~resent the 

¢la ta . 

n the rule o thum b that it is better to ov-eresti .mate 

;:.lig.h_tly tl:ian· to und eres;t.ima te the. numpe.r o-f facto~-s 

(Cattell, 1978), ·both eight act0t a.rid seve:n factor 

solution s we-re gen.er ated us i ng h pt h principal c·ompoo nts and 

£incipa1 faotor methods. In eith case thi~ resulted in sit 

act·ors w . ic.h more or less resembled th.e si.x. £actcr so.lution 

£ o un·d by Pai vi0 a.n_d Har shman. 1.he variance, howe·ver, was 

more dispersed amons, the factors . l1ese solution£ produc ed 

either one {s~ven f act-o·r} o r two (eiqht factor ) f acto'rs t hat 
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were uninterpr:etable . A si factor s .olu tion , th!,?:refore 1 

a ~ared to be t hB most tenabl~. 

~M Factor Ex traction.. Wit h t e decision to accep t a 

six factor: solution , SP SS wwas used i ·t'h OBLI MI N rotation and 

va r ious delta values . et ween - 0-. 5 and O. 8. Again it ~ras 

found that solutions between + 0.5 wer:e si~ilar but t hat 

t he y 0 co 1 psed 11 after 0.5.. Also, a ga in, a~ delta values 

incr:ease d the cor:re.lation.$ among the f actors .were a l s o 

higher, reachin'g a hi gnest v lue of - • 45 .at delta = 0.5 . 

Inspection or the correlation •atxix revealed many 

srnal.ler correlations . Using dichotomous data this was 

e~Fected, ~s there are ceiling e ff~cts ~n th e correlations 

(Comrey•, 19,73). The resultant loadings on the· £actors are 

also smaller. Bartlett 's (1 950) test of s phericity Kas 

per:fo.rme d., t herefo r e , to test the notion t ha t t he 

co.rr e·lations in t he matrix represented rando m de viations 

frpm zero; t his was rejected (p< .0 001) . 

A perusal of the factor pattern matrix (Delta= 0 ) 

i.ndicated a c l ose match to that fo.und in Pa.ivio a .nd 

Bars.hman . T.he. f actor acco.un ting f or the m.ost variance in 

t his six factor s ace was an imagery f actor, ad , th refore , 

t e order of the f actors was n ot idetit ical in t he two 
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studies. Tucker ' s (1 9 51) coe icients cf congruence were 

calculated on the facto.r- patterns from t _ e two studies on 

t hose fa ctors t ha t generally h ad t he same salJent loadin•gs. 

With th.e e.xc ·eption o f the f i f _t.h :factor i. b_ot I s ·tudies 

(which i the Pai vio and Harsh man study consisted of onl_y 

t .110 s-a li en t varia · les) t e· two solutions· are very s i mi .lar 

(see :i:ab le 3) • 

Even hough t he re wa-s a oar ma tch on Factor 5, it did 

not seem prof ita le to reduce tui:ther the test s ace to fi ve 

factor • A re-examinatio_n o f the scr-ee lot advised 

etainin y six fa.ctors.. A.gain the cautio to over- a the.r 

t n und ere_s,t _ima te t he nu.mber of' factors :was taken i to 

consideration. Reanalysis us~ng principa l components 

anal sis and VA IMAX Lotation also indicated accepting a si~ 

factor sDlution. 

Table 4 gives the inter-·factor _corrE.latic;ns fou d i' 

both studies. The in:tercorre.lations amo g th.e firs t o.ur 

factors are higher ih the fLesent studJ than those r er orted 

b Paivio and Harshman, again, perhaps, indicating .a 

r eliance on one style of thinking tote exclusion o f 

another ... 



Table 3 

~ong,£ueQ_£.§ Coe ff icie·nts 0£ Six __ aG!:Qf§ ff.Q.fil gaivi.Q s_~ 

Ha.r-shman {j983) and .Present Stud 
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----- - . --------- . ------------ ----- - -.--

PRESENT S.Tl1DY r ec Paivio e, Ha sh an 

------~ -------- -------·-----
Fact.or 1 . 99 Factor 2 

Factor 2 ... 82 a ctor 3 

Factor 3 - .9 * :Facto.r- 1 

.Factor 4 .92 .factor 

Factor 5 .39 Fac:tor S** 

.Fa~tor 6 .73 Factor 6 

* actor 3 can be re·flected thereb · malu.ng t he coeff cien.t 

of congr~enc~ pbsitive. 

** actor 5 consisted of only two -s.alie..n·t variables, whic h 

a lso loaded on Fac tor 1 (Factor 3 , present st~ }~ 

----------- . -------------------------·-----------

I 
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Ta -l e 4 

Factor In t erc:oz::relstions £9..f ~.!- f a £12f Solution : .F ro!!!. 

.Paj._v: i o an_g Hars ma n ( 1983) and Eresent Study 

----- ·--- - -- - -------. -------
..FA .TOR 1 2 3 4 5 6 

1 - .• J 3 - . 24 ·• 19 - . 2 6 . 2 0 

2 - . 0 1 • 1 5 .1 8 - .03 - .. 07 

3 - . 29 . 03 . 23 .04 - .04 

ij -. .13 - .. 00 .18 . 07 .• 0 

5 • 08 - . 06 . 00 • 0 2 - • 08 

.6 • 15 .• 26 - . a, - • 01 . 02 

-------------- . - . ------
N TE·:. Corr~-latio ns in the lo"Wer half of t h e matri.x f rom 

P ivio and Harshman (l-983), t hose in the upp e r ha l f 

from t h e present study . 

-----------~-- -------- . 
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Fo:c the comp et €:! -listing o f all i tem s 

ith loadings a c r.oss all factors, ee Ap e ndix C-3. The 

fact or l oadings f o t h ose va:ci ables with loadings ~ f • 3·0 

on t he factors a:ce £ ound in Appendix c-~- These are taken 

.cro·m the factor attern m.atri.Jc obtained r:cm t he princ i pal 

fac:tors s o l ution (. D.el ta -= 0) • 

·p r o .m the it.e ms load.ing on Fa c t o r 1, th.is fac tor can e 

seen to represent both_ a posit ive and consisten t use of 

imagei:- :y or, i .n other words , "h_abitu-al image_rJ us e . 1' The 

f irst three items affirID the u :Se c imag e.r y II often ,'' and 

later items reflect t h·e ease o f imager y use . This factor 

acco-u ted f or t.he mo st v ariance, and it could be consider.e a 

t he r..iilia:cy £.act.or. I n all anel- ses it accounted for: 

a r ·oxi.ma t e l }'.' twice t he v~riance o f any other fa-ctor (see 

Table 5 ) • Th e othe.r factors , b virtue c f t hei~ eigen values 

and less sta ility over analyses, could. J:e considere d 

secondar J , wit Fabtcr s 2 , 3 a n d 4 being major sec on dar a nd 

5 and 6 mi n ox secondary fac tors . Fact or 2, following Paivid 

a nd Harshm_a;n (19 83), cbuld be latelled 11 co·ncer:n f or the 

c orrect. use 0£ words." The thir:d a cto.r in this six fa Gtor 

s ·olution i s interpreted as " good verba l expres's1o"n a nd 

f enc· • '·' Items , such as 111 am able t o expre-ss my t ou ghts 



Tabl e 5 

PA TO 

1 

2 

3 

4 

5 

6 

EIGENVALUE 

8 .• 42 

4.36 

2.75 

2 . 4 1 

2.15 

1 .• 81 

PE RCEN [ OF 

VARIANC E 

9. 8 

5. 1 

3. 2 

2 .8 

,., ,-
L., • .J 

2 . 1 

CUMU.lAT.1 VE P E.RCE 

9 .• 8 

14. 9 

1.8 . 1 

20 . 9 

23 . 4 

25 . 5 

5 1 

-------- . -------- ------- . ---- . ---------

clear 1: 11 and "J: am a good stor teller, 11 load n.i g on this 

factor . A person high on this facto r (~hen the loading 

signs are reflected) b oth pr ofesses ease o.f ex·press on in 

b oth wti tten and ver al modes and has a heal th voe ulary . 

Pact or 4 xepresents II o o r reauin g ab ili ti.es" a d "th.e 

re£ere:n.c·e for other f orms of co mm unication. 11 Facto r: 5 i s a 

bipo l r factor of imager abilities. Defending on t he 



d.i.rection of the loading.,. scores on this fact o:r woula 

sugges,t ei her .better or poor image'r · • 'Ihis factor has ver_y 

littl.e congruen qe with any ~e orted ny -~·ai via ~na, a rshman. 

Factor 6 is -a ••v i vidness of dre-ams arid im.aginatio.n 11 factcir, 

or, couch·ed in sych oan a-1.ytic ter:ms,. a " prima.r:y pro1-,,ess 

t-.hinki g II i a.c tor (Pai v·io & Har .sh·m.a.n, 198 3) •. 

Aside from t h.e p o.o,r repl-ication 'Of .Fact-or 5, t he 

prese· t stu'dy f'o1Jnd si.'x interpre table f actors with ver · g©od 

ir~a tchi_ng to t,hqse .re pqrted pre .yiou.sl.y . It W9 u.ld appe~-r, 

t us, t;hat th.€ IDQ is use.ful wit_h a youn er (adolescent) 

. opula t ion, returning consistent and identifiable £actors. 

It w~s decidea, therefore, to continue the analysis using a 

multi le .anal,y.si.$ o_f v~r.iqcn.ce apFroac; h . 

Data oi·gani.za tian 

Fro.m the· i nitial £actor a nalyses . ., a set. of 4 O vario-hles 

wa: s c hosen acc·ording to certai n c:ritier (se.e A. encl ix B­

for complete l ist). First , thoss variables tha t 

con-sistent.l · h:ad salient l oadi ngs 0n the var:.ious f·actors 

were c hose •. These were grou ped initiall . according to 

trait (Ver al or imagerj) a nd supse uently according to 

olarit ( te.ms ex.pressed in a .n a ffir: a ti_ve mannez.: v s • .i t&.ms 



ex.pre s .ed in a aisconfi:cmative m-anner) •· Second , the 

varia .1e •• etsh werE! bal a.nce4 so t hat an. egual num· ·er of 

i terns ap e-ared in eac;h . Twe.nt items eac.h were consider-ea: 

suffi.cient to .r:epresen t either trai.t, and p olarity was 

c ou,n terbalanc~d in ~ ach t.rait ·.by ha:v ing si-mil.ar (if not 

ident~cal) ±tems represented bJ both pas~tively (9ositive) 

and ega ti v:el (ne:ga ti ve) wo·_rded s .ta t.ement s. Thi.s la.st 

consideration resulted .in using a few itEms that bad 

loadings 1ess than • 3. in som.e of the -analyses. The me.-an 

scores o f these groui::ed items were used in all subse uent 

anal yses ., In the trait. analyses t.he means we.re cal ulated 

f ·o-r 20 verbal items (V'X) and 2 0 · mag ery i terns (1X). '11 e 

ref"eren ce analj ses used t ·he me:ans of 10 items for· e.a .ch 

vari.a_ble (used. in the preYi.ous analyses): Ver -1 'FoBiti ve 

(VP) ; Ver.bal Neg,ative ( 1fN) ; Im ager Posi tive (:IP) ; and 

I)nage_ry ,Ne at-ive (IN ). 

I. · order t .o t.es.t the second h pothesi.s of interest, 

53 

t h,a t pe r ;forma.nqe jia-s r-elated. to developm~nta l l_evel, <J.Dd to 

ascertain •,there (if any) a transitio·n zone in st le o· 

preferred thinking mtght occur, the sQbjects were divided 

into eight discr:ef.e age g oups-. The resulting g_.roups we .e 

s 111mariz€d b.y age and se in Table 1 (see p .. 4). 



Multffie Analyse-s of Vari an c e 

Initial! a 8 x 2 2 (A ge x Sex x Traitj multip l e 

·an l ysi ;;:, a £ variance (MANOVA ) with repe·ated measures on 

trait as }erformed using SPSS- X procedur~ Mk~OVA (SPSS , 

Inc.~ 19 83) . As stated , t~ ait consisted ot 2 0. coled ve r a l 

items and O pooled i~ag ery items . No d±stinctibn as 

ade f o·r .p.olarity o f 1:he ite ms . Posi t.ive items were recoded 

(~r u e =1 , Fa lse=O ) -0 . at a higher s core i nd ica t ed th 

i t :en t o f t h e item . Th.e JAN OVA us · d lln.i~ue sums of sq uares 

i n all cases , s o tha·t eac h term was , i n effect, order ed la.;t 

in t .he d esign . This represents a cons i:lrva ti v e a p roac h to· 

a nal sis . 

There was a signif•icant main effect for s ex , F { 1, 70'4) 

= 9w5 9 , <.Of. As sho n in Figure 2 , the female s 

consistentl scored al · items (on aver.age) higher t han did 

t e .m.ales-. There w.as n o significant a e e ff ect or s~-- x a: ·e 

interactio ~ T~ere wa s aver · large eff ec t for trai t, F (1, 

7 04 ) = 63ij. 2 1 1 <..001, s h owing the abitual tendenc:_ · t o, or 

pr: e·f eren.c e for , an i ma.gina l s t l e o·t think:ing (see Fig ures 3 

and 4). There was a lso a signific ant age x trait 

i nteraction , F (7, 770 4) = 3.04, p<.01. 1hqug~ statistcall y 

si nifica t, this effec t was n ot particularl large : i t 
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a _peared to b e due to changes in the :cank order o.f the age 

gr:o u ps bet ween t he two varia bles . 1' e m:ain effect f or: ge 

(as noted) was not si nifioant~ simfle effects f or the 

differences b etween the imagery and ve·rbal v r:iables wer.e 

calculat.ed £or each a e grou p (pooled over s ·ej,) and f or b oth 

s xes (poole4 6ver a ges)~ All were significant, f(.001. 

T ese effects can readily be seen in Fig ures 3 and 

In. addition to the analyses for the. overall e·ffect for 

verbal and i -mc3:ginal tr•aits, the imagery an.a vei;: ba l variables 

wer:e subd.ivided by clarity (VP, VN, P, IN), an.d. a n 8 2 x 

4 (Ag x Sex x ResponseJ _MANOVA with r:epe.a_ted measures on 

resp onse was performe·a. As was done pre·v iou.sly, t he 

positive items were recoded so that a. 0 rea1 11· prefere ce was 

scored 1. ·The effects of resp9ndin9, there.f"ore, would n9t 

.be c0nf ounded by reci~rocal .re~ onses on t he p.osi tive and 

n srative items. Again t he,re was a a.in e_ffec·t for sex , P. (1, 

7 4) = 9.54, p<.01, ~ith a e and age x sex non-signi icant . 

The- e ffe ct f or response was si_gnificant F (J, 2112) = 43"1.99 , 

p<.001. There was also a significant age x response 

interaction, F (2 1, 2112) = 2.31, p< . O 1. All ·other e r.fee ts 

we re non-significant. 
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! fJori Univariate An a li'.§-es 

_. £1:i0:£1 contrasts liere const ucted t o assess 

diff erence s i .res onding t o. t he. f ·our va iables . 1 

s1. i f i cant univariate r esu·1ts are, therefore, repor ted. , 

t hou g t t:i overall P (s) mi h•t be non-signif icant 

(see. Winer, 1971).. · t ai:, .ear.s that .any infere-nc~ , o f 

cours , must be mad.e with caution, an d thes@ result.s are 

r eported prim rily i h a d~scriftiv e sense. The con t ras t s 
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ordered wee : (1) VP ys. VN•; (2) IP vs. IN;• and (3) VP + V 

vs . IP + I N. 

ltnough the multivariate F £or the sex x res o n e 

i nte .rac·tion did net reach s.ignif icance, the univariate F for 

c ontrast 2 (I P vs. IN) w.as s ign.ificant, F (1, 704.} = 5 . 3, 

< .. 0 25 . As sholcln in Figure 5 , th.e f em·ales sho ed a greater 

olari ty e ffe.c-t than d_id the males o·n the i mager y Va i a bles .. 

All othe r inte.rac-tions i n vol vin .se·x and r~s cnse t yp e were 

no n- sign i fican t. Whil.e the overall age .x res pon_s ,e 

interaction wa s signif ic.ant ., o nly the uni·variate F on 

co tras t 3 re ached sign.if.icanGe, F (7, 70 4) = 3. 03 , p< . O 1 •. 

T is is i llustrated in Figure 6, wit a change in th 

ordi .nal po.sition of t he ag~ groups occur r:i g bet ween. VN and 

.IP , much a s in the ov·e.rall trait effects. W.ith n o 
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signi f iGant main e-ff ect f or age this .ma_y :p,rc:fve: cli .ffid:U t to 

-inter re.t as it i .ndica·tes .a. lowe . .t verbal p r efer ence for the 

olde.r adolescents and a higher v erb.al prefen~nce for: the 

-.oun ei: .. the re verse is true fq:r the im,ager: prefere:nce-s .. 

Ali univariate F ' •s· were signif ic.ant f o r t he varia · 1 e 

c.o t r .asts on r:e.s onse . Roy - Ba .rg an s·tep-d cn,r;i, .F - test.s were 

employed to assess the con tr-ibutio.ri o f e-ach c ontrast (s ee 

Ta le 6) • 1t is readUy .ap J arent t.h.a. t, whil e tt1ere s some 

signif-i c ant ci.iffer·en c e between osit i:ve and negativ.e item 

r: esponses, t..he la-rge.st eff ec t was between the two modes 0£ 

thinkitig , ~ith an i-aginal $tyle of thinking being preferred 

over a Selliant.ic s·t yle o·f th i nking •. 

~!JQlQr'a tQ!_ Jtgal yses 

While there are no, clear uidel ines (but see Tu'k:ey- , 

1969), it h as been c omm o:n pr·actice to £allow signifi c ant 

•A QVA(s ) with univa:riate ANOVAfs) on ea ch oft e p va riates 

(Bra &. I1axw~ll , 1.9-82). This ft'Ocedure may n o t llpre)tec-t 1' 

th~ F values, b ut. it. has been. u.se.d as a 'n explorator 

-: r:oc.edur -e . As t is was an e-ss·en tiall_y heuri$tic study , 

ANOVA. ~ere carried out on the data to see if an €ffects 

-which mi .h·t n e ob·scured in ·tche. multi.variate .;;p;Jce would 
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_Q1=~~£g1!!~n 2.!g£=,QOW!! f ~ Te§_i§. 21! Ordered Cont r:asts o_ iliQ. 

Y&£Q_J, CL , L ) ~ nd .'.JJ!Q Jma:g\ga_l (IP , IJO V~ria les : 

_ s · onse Effects 
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C N TRAST HYPOTHESI S MS ST EPDO WN F'* 

VP vs . VN 

I vs . I 

V + VN vs. I P + IN 

1. 3 0 

2 .0 5 

2 6 .6 8 

*A 1 F ' s signlfica t , p <.001. 

• 017 

• 01 6 

• 052 

75 •. 2 1 

1.2 5 . 5 4 

5 1 5 . 1 

a. p ear to i v e direction f or: f u rther stl.id.i e s . .While alph a 

i nflatio n could b e a Broh lem, thes ~ anal ses are rep ~ t ed 

wit t his consideration. ( The A NO VA., • n fact, generates th,e 

same results essenti~lly as a MA OVA with no re peated 

measur·es .} 

An i niti l ANOV A on Vi. an d IX g_a ve th e sam e ,ce suits as 

t he MANOVA. Us ing tne f our clarity va riab les, an !NOV A 



6.4 

yielded .signiticant effects for se and or age on V N, !'-sex 

(1, 704) = 6 .49, p<.025,· Page (7,-. 704) =: 2 . B , < .. 0 1, a 

signi ieant sex x a ge in~eraction on IP , P (7, 70q) = 2 .41, 

p< . 02 5 , and a significant effect for sex o n 1N, F (1, 7 4 ) = 

l .9 9, <. 00·1. All ether effects wer·e n_on-,s~gnificant (.see 

Fig ur e 7). 

h · le the reliabili t:J of the.se effects could be 

guest oned on t he basis o alpha inflati on., t.heJ are ive·n 

to .§!! l§men,! the multi Vari.ate a.nalJ s es. There was a 

n.oticea le trend (but ·on-sign,lfica·nt, excep t on VN) of 

lower scores f or the 16 1/2 · ear olds on both im:ager an d 

verbal var~ables , excep t f or the maLes who showed th 

s.1. ila decrement,. but at a e 15 1/2 - 16 yea.rs on the 

iruagery variables.. Wh th.is consist ent effect was found is 

not nown. No·r can the male anoma-ly be explained; if the 

male cores o n the ima ei;y -variables were advanced one-:hal 

to o n e tear; , t he. profiles on the varia bl..es would be 

identical. 

With one exceptio n , tes ts for sirn le effects f o 

variabl e differences .11ere signif-ican t f o :r; al 1 es ooled 

ov er: se.x) and both sexes ( oole·a over age) • .'Iher e was an 

interest.in.. trend noticed ·on the verba l variabl s: -starti ng 
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at age 16 years , p olarity eff ects dim i n i s h ed , reaG i ng 

non- si ni f .icanc;e at age 16 1/2 ye,ars . Ne suc h effect as 

s een f or t he lruagery va r iables . This c a n· all be s en in 

Figure 7 (App end.i ces .D - 5 & D- 6 ;:1i ve the ANO VA s ummar 

t l1le s) . 
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KMil Structure Effects 

I n a dd_i tion to the a b ov e data , the s ubj ects were asked 

f or: i nfor·matio n (ano nym ous ) on t .he•ic f a mi l y strU:c t ure. This 

i f o rmation was coded f or 70 6 snb j eGts ad wa s s u mmari ed 

previously i n Table 2 (p. 35). A one-~a · analysis of 

varia nc e wa s pe rf.ormed on the four p olari t y var i aJ:le.s b}' 

£amily gtructur e. There wer e s~ n i fic a nt trends fo und i n 

oo th verbal p.osi tive (V P) and ima gery pos iti v e (I P) 

vari ables , an d similar, but non- s i gn if~c an t tren d a in the 

nega.tiv~ variables. In p.art, because of t he l a r g Ely 

d i s ~ ara t e n umber o f subjects pe~ grou p , s imple compaiisons 

p r:oved no.n-significa n t (ex c ept s ingl e a.ren t s vs. b o t h 

aren t s QU VP ) . Becaus e t h i s va ri able was not ~n c l ded i n 

t he initi a h ypoth es es , and s i nc e these e ffects , tnoug , 

e .rha s , i terestin - f or t rend , ere JLot large ~n ough f o r 

gr.ou c .om ar i s on ·s (.with one exc e ption) , t Jis va riabl e ii 



not. includ.ed in t lit3 main ana :tses. It is L'.eporte .d as a 

comment. 

~i!.!!!mary_ 

6.7 

A f actor a nalysis on t he da ta collected on 799 junior 

and senior hig h scho·oJ stud en ts f ound that th e IDQ yielded 

oue primary imagery fa ctor a.nd f cur or f ive secondar verbal 

an ~ i mager f actors. The ~D Q showed a high level .of 

re , l.icab.ilit (excep t f or " Factor 5" ) on t •his y ounge 

opulatio•n.. Multivariate and univ riate analyses on f our 

ool ed-item va riable sets, describing positiv~ a n d negative 

ola.rit ver a:1 and im i a l traits r e vealed a main effect 

for sex- - the f emales in this s ampl e sco:r:ing highe r, o n 

av erage, on all va~ia .les--and minor, but significant ge x 

resp onse and sex x res ponse interact~ons~ A most 

interesting result was t . • e a.Jf ference i n referen c.es fo a.n 

imaginal st le of t i nkln over a verbal .s·tyle_, t he. i rn- inal 

b~ing prefei:red ov·er all age groups and f ,or both sexes . 



HA.PT.ER FI VE. 

Discussion 

Several c .onclusions might be s uggested b 'J the r ult · 

of t his study: 

1. .Tl: e IDQ , both as develo ped by Paivio and his 

assoc.ia tes and as reworded f or a,cces s to a y ounge.r 

·.o ulation, is oth rep licable and 11sef ul .wit 1 y oung and 

middle adolescents. Th e I .DQ re.turne d six .interp·reta ,l~ 

factors a cross differe:nt met h ods o f e:x:tracti en . T.he item 
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l o dings o.r structure di f .eren ces which did occur were .to be 

ex ected with this ty e of a nalys is (see cattel, 1978; 

Gors uch , 1983). The I DQ apparentl re·turns either an 

imager (presen t study) or a verl:al fa ctor ( Paivio & 

Harsh.man , 1983) as p r.imar. , noted b: the larg e eigenvalues 

o f t :"he f ir•s t f actor com.p ared t _o the remainin f acto.cs. The 

ID also returns a pp rox imatley £ iv~ secondary factors of 

both i.ma i _nal ana. verbal co nte.nt. Of these five factors , 

t o or t _ree could be said to be major se_co·ndary , having 

hi her: eigenvalues and. mor:e general stabllit· a.nd 

inter r eta bility~ T he re maining factors, t h ough both 

cons istent and ·.nterfret.able 1 a r e , perha ps, more tenuo us 

a c r o ss studies. :Factor: 5 , de.scribed b - aivio and Ilar s.h.man 



(1 9 3.) a s 11 use of images to s olv e robJ.ems" (P~ 4 77,, hac1 

ver .little cong:cu~nce wit · factors in the p.r:esen.t stud • 

hia ma , erhaps , be ex laitied o · Pai vio and Harshman • s 

deci ion to all ow a se arate factor ( 11 the u·se of images to 
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so ve p -oblems.t1 ) w i c h consisted o f onl two salient iLem.s , 

both of which also ha.d sal ient loadings on a1 ·ot.-he r fa cto r . 

Th~re was a suggestion that th is factor might hav been ~n 

artifact o f test construction (P.av.1.0 .& Ha.r:sh ·an, 198 3) .. T n.e 

:two items, Item 5 , ttI:y using menta pictures of th·e ·elemen .s 

of a rqblem, I am often able to arrive at a solution" and 

.Item ~h 1.11 of ten use menta-1 picture s to solve problems" a e 

a wo-rd- and sense-similar doublet. Paiv io a.n.d. Harshman 

considered these to be t _he' seed of a second ima_ge ry f ac·to.r. 

in t he present stud_ both Item 5 and Item 11 had sal~ent 

lo.adings only on Factor 1, ''ha ituai use of imag.ei:y 11 , and 

basicall_y ero h"ype"rI,-lane loadings on t e otl er five 

facto_ s. It appear.s, erbaps , that five £actor.s co·uld 

ade uately represent the data. iven th plot of 

eige values, holilever, there was_ nothing to indicate furth~.r 

reducing t.-h·e solution. As alsc noted,. soluti ons of either 

seven or .eight f~~toi:s generated results wh.ich a peared 

u.n.in terpretable . F-ollowing the .sug · esticn of Pai vio and 



H tshman (1 98. , p .. 467) to d ro p t hose items whlc h do . o 

have sunstantia l0adings , h owev er ,. migh t result in a n 

instrument which lends itsel£ to a s tal e , fi. ve factor 

s olu t .ion... Tlu.s is, howev·er, at this point, i: roblemat ic . 
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2 . This adolescent sam ple reports a signif icantly 

eleva t ed us of imagery,, a vivid ima.gina tion, and no - verba 

sty les o f thinking, wh le it does not refort a parti c ular 

l ac k in t he ver bal area. The noti c eabiy higher correla tions 

amon the fa ctors ~n t his study# howe ver , could indic~ t e a 

dependence on one s tJ e of t hi nki ng , to the exclusion , 

per ha s , of the other.- It a p i;ea:r:s rea.so.nable t o ·assert that 

imaginal t hinking has p re·eminence am ong this opulation. 

3 . Whi.le there was no sign i f.ica.n t e.££ect fo·und fo r 

a ge , only a p__grti£:!. failur.e to support t he hyi:othesis or age 

diff ·e.renc es could be asserted . h-en o ne consi_de.r's t ha t 

''adolescenc e " may well co .. nti nu e into the :twen t ies (i•litchell, 

1J79~ Pressl eJ e t al~ , 1983), the age g~oups in the presen 

stud_y represent,. perh.aps , only early and mi.ddle adolescence,. 

-These adolescents ci-ea r l y repor t higher i maginal thi king . 

Ma ~ g i nference f ro m the data repgrted t · Paivio and 

Hars h man , w ose older (University) subjects h.ad p r ima.ry 

ve.cbal fac tors in b oth t he two and six factor s o lutions, 
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would al l o· Qne to s u g_g e s t ve r al r::eeminence . T.he <:::G 1ver e 

is t.ue case in the pr:es.ent stu dy . A comparison~ t her"e f ore, 

mi ~ht indicate that a transiti on in i:epor.ted _p r:e·f e.ren c es for 

th in ing st les might ta ke ~lace after unive~si ty entrance. 

4. The re •Was a consiste nt, small, ut signific.ant , s ·ex 

e f .fe ct sug gested by t h is parti cular , uestionnaire,. aivi.o 

and Hars hma ( 1 83) menti oned an eff ect f or: sex., b ut they 

d-i d not ela orate . 'Ih e y rat her ¢ieterred to a f o r t hc oming 

r eport. I th e resent stud y , with one exce pti.on, th e 

£ema.les returned h.ighe r scores across age grou s and f or 

variables with both positive and negative .intents. 1is w.as 

c lear:ly seen 1 n the MAN'OVA results. For so.me reason, t~ese 

adolescent female s a ppear to be more surE of their think i n 

habits ~ AShton and White (198~ re ported t hat sex 

differen ces found using t he Questionnaire Upo n Mce ntal 

Imagery (QH) were a n arti.£.act of the instrument, a result 

of de.man d cha r !3- cteriStics. A. Ric a rd son ( 1. 9 77) reporte d 1 

howeve r , t hat t he IDC was relativsl fr ee f rom such effects. 

That females r eport higher i magery , across all a ge r ange,$., 

has been previousl re ported (.see ·Ernest., 19 .77; White,. et 

al., 1977), b ut there has been no kn own r ev ious i ndication 

o t he tendency to report prolixitJ concemitaLtl y . 1his 



se- - specific tendencJ may# perha ps, onl1 obtain on 

uestionna~res. The idea of co nitive difference s should 

not, oweve .c, be ruled out withou·1.: .f ·ur·ther investigati on. 
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5 . There is a noticeable effect fo.r ite·m val~nce over 

both s .ex. a . d age g-rou_ -s . Items wo.r:ded in -che disa,ffirmat.ive 

were scored w£th more confidence (higher) than tatements of 

affirmation. This "I• m very sure I do 1H21 nQ.!• •• ·'1 e ff~ct 

may b'e f .o.und on other occasions whe:r:e si.mi.la.r propos itional 

statements are expressed in ~ oth ~ffirmative ad o ppasitve 

cond.iti•ons t o o ffset (or, perha p s, contcI'ol f or) respon se set 

effects. At least fo,r this age grou , the effect ha ot 

been reported elsew.here in the litera tui:e. Cert·ainl. · any 

researcher using the IDQ should be aware of this tendenc y . 

6. on·e · ua.r:ter of this sample res onding r.eported 

living with only one parent . And there ~as a trend 

associated wit.h family structure on the ..reporting of 

imaginal a n d verbal traits. Inte_restingl , t hose l iv ' ng in 

dyadic families we~e mo re willing to affirm the positive, 

a-ltho.ugh there was a similar, but non-signif ica·nt # trend 

noticea. on t he negative variables.. For thi.s sample of 

adolescents between 13 and 1'8 ::years of age, family st:r:u·9tur e 

a ear:s to .b'e a variable to consider in cogniti v e re search. 



t is ui te clear f ro m th e data that th.is .q..I:ticular 

a e _gr oup reports an habitual imaginal style of thin ki ng .. 

7 3 

1 i~ was tne largest e£fect fo und in the data, and it mi gnt 

just go co tra.ry to -the idea o f a fo cce-d lit rate society 

whic h p.t: eclu des i magery ... This· i~, h owever , g ui te i n line 

with Piagetian and n eo-.Pi.aget ian The0.t (Brain e·rd, 1978: 

Piaget & Inhelder , 1 966-/1 9 71; Pick & I? · c~., 1 9 70). s 

men tioned reviously, Pia•get ( .Piag et & Inhe.lder,. 1966/1 97 1} 

suggested tha t both styles o f thinkLng could te u sed 

volitionally , would .te mutually ~ru porti ve , and were usually 

situa t i on specific. Brainerd {1 978) suggested image ry was a 

orm of bs tract thought, wh ich, with the advent o f f or mal 

o .e r ations , should b e in evidenc.e in. the adolescent .. a ge 

gco u - Brain:ecd f urther re orted alarm at t h e tendency to 

view imag:ery as a.kin to f antasy er n on- p roductive pla , and 

he suggested. that imagery play~d a central rol.e _in 

adol escent deve o pmen t~ c i t ing , f o ( instance , t he u e o f 

image.r / .i .mag i -na tion f or· pre f er re:d-ro le e'Stah.Li:s hment . Thi s 

ide_a is very much in line with those of oth .Elkind and 

Erik.son . 

Elkind (1 96 7; El kind 6 Bawen , 197~ suggested tha t 

adolesc ent egocentri .,sm ca·na , t us, the tra pirigs tha t g o. 
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witl it ) both starts to decLine a:co un a 15 r ears of. a e al1d 

continues to decline ·thereafter. No similar decline in t . e 

re· ort.ed use of imager , howe ver, was seen at thJs e i 1 

this tud1 . (The ·only noticeable trend in t ·h~ data as the 

o we ed scores on both st les 0£ t hinking around 16 ears of 

a e .) The maturi ·g process rep.orted Elkind does rtot , 

perha · s , have an effect on imagery u:se until 1ater i..Il the. 

develoJ:mental period (i~ e., univetsi ty) • 

. Clearly Bru·n-er • s position ·cB_runer, 19 64; Bruner, et 

al. , ~966) is not tena le for this· age group. And since all 

curricular streams in these schools were assessed, one migh t 

su est that these studen s are using an irua ina.l st 1.e of 

thinking , com•only , with no apparent overall detriment to 

.11acadendc 11 t hinking . ith the reported reference for 

i ma inal t hinking, howeve~, one can o~ ly conject-0re 

rega.Eding the increase in learning which might accrue if 

this pceterence were developed, encouraged, or enhanc ed in 

t he classroom. The use of the se.man tic, in t his ag.e gr .cup, 

s eems ot to precl ude the use o f the ikonic. 



. 5 

Limitations and Del · mitations. =---c-----·--- -- ----- -----· . 

2.~E.le 

1. In. so far as intaot class :es were used, random 

sampling ~as obviated. The school~ were c hosen on an aa hoc 

asis, an.a no school cont.acted refused tc partic ipate . 

Given both tnat ther,e was no ,sys telllatic.ally . .l:::i-ased. $ e.lectio.n 

o students. and tba:t the schools we-re l ocate d in di ferent 

eo.-ec0nomical areas, an as_sumftion of represe_n.ta ti·veness 

(at J..eas t f or the Victoi::ia area) cou l.d bE def ende.d . 

2.. Tfi.e ag:e range. ·sampl$d was orig.i·nall}' cQnsia. red to 

be both wide enough and appropriate. en ough to esta li-sh 

clear, age-s pecific, diffe.rerices·; this did not o ··tai ii within 

the study. :t.n future research the use o f a_I;l age rang o.f 

roug .l 10-11 yea.ts to 23-2·4 j12ars -of ag.e is Eeco.mmended. 

lH!~ J:. . §:g§_ 

Go·rsuc h (19 83) recommende d tllat, whenever o s.siJ:il e when 

comparing factor anal ~tic results, as much. data as p·ossi l ,e 

shou-ld b~ utilized.. lnsofar as onl1 the fac tcr: _pat:ter·ns 

were ava ilable fr.om Eairvio and I:l arshm<.in (1983), _f actor 

m.at c · ing is repo:rte.d. : iven t-his limi.ta. ti on. 
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Me_th odolo_g 

Th e uestionnair~ used -was administerea in one orm 

on l y (i . e .; i t ems we r e presented in onl one order). No 

~an dom bloc design was emFloyed . There is, theref or.e , t he 

poss i bility a £ a confoundin·g factor, f or neither war m-u p n ·or 

fati gue e f£ects -we re controlled. I n f uture s tudies this 

should prob ~bly be considered. 

,Imaqeu Di ff erence 

As this s tudy w- as so mew hat beuristic, f ocussin 

primari ly on re p lication and initial adjudicatio n of age 

di ferences in r eported imager use, no attempt was 

made to show exactl y why adolescent show higber i mager 

habits . J he ·t heor e tical basis f ort is assu mftion was 

defende d reviously , bu t it remai ns theoretical. 

J;_mElJ:£.e:!;-io !1§ 

Th e·re are· several considerations in ap.proach i .ng the 

imagery ue stion wjth school-atte.nding ado.lescen t :s. That 

they report prominent imager y habits is t oun d in t he da~a , 
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ut whether or not they use i;mager -to hel th.e l ea n i an 

academic setting was not addressed. ~ould both inst uction 

in ima ery strategies for learDing and support a nd 

e ncou agement of the natural tendencies -0 thes e 

adolesce.nts-·-in the c.lassroo.m - -cont.rib. ute to their learni g 

experience? -From the li tera tu·re reported briefly e ow, 

this would seem (encouragi ngly) so~ 

Clark, Deshler , Shu-aker4 Alley and ~arner (1 984) 

rep.o.rted that teachin. learning disa · led adolesc.ents ( 13-17 

years ol.d) imagery s tr·a tegies sign if iean tly increased th ir 

le·arnilig and co·mprehension. A simi-lar effect on. r:ea ing 

co mprehension , with toor readers, was reforted y Peters ad 

Levin ( 1984), where imagery instruction va-stly impr:ovea the 

comprehension of poor· readers.· Rowher, in several studies 

(e •• , 1970, 1973;Ro bwer 6 Litrovnik, 1983), r~lated that 

e aboration $trategi es (amon g them, ~mager) improve memory 

performance,. In terestin 1. , this e.ffect was particularly 

oticea:ble in prose readin g tasks with low abili t st:udents. 

Saig_ and r ouad (1 98 4) sugg es·ted that image:c ' technig ues 

could be effecti vely use.d to red ace test anxie•ty .in. tes t 

anxious stud nts , with the result of raising their ov erall 

G.P. r,_ .• 
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Paivio (19 80) l .ikened the use of .imager t ,o a pr:iV'ate 

audio-visual aid t o .learni g , and ·he suggested that th e use 

of in-class audio-visual (AVJ material cculd augment 

11p rt -vate 0 AV aids.. faivio fu rther suggested .toth that 

interactive imagery had a ppwerf.ul e£f ect on t he re.c all oi 

m terial and t ha t it could, in scme. cases, be superior to 

external AV aids . Similarl_y , Pressley ( 1977) sug ges .ted 

that~ f or older children, imagery instruction~ are, in som e 

c ases , as us .eful 9-s au g mentive illu.stratibns. 

Be ad Anderson (197 6 ) suggested that ~ma~ery 

in · truct.ions e.n h al_lcea recall b}' providing a w-a of 

orga n i ing unfamiliar and disparate material into 1rnits , a 

st ate which f aciLi~at ed b oth a~ anization at the time of 

cod i ng and redintigr.at,ion at the time of re-call. 

T ere ar:e, however., fur:the:r:: considera tions . Rood.in 

( 1S1:8 3) has c.ommen ted tha·t c·ur:ricular mod e .s. have. tend ed to 

focus on producti v e thJnking, em ha_sizin .Y§f.f..s:1 explanation 

and comp re hension. 'Ihi-s, in itself , doe_ not ohvia~ e the 

l.i s.e o f imagery , as material coded i _m.aginally l:y old'er 

c ildren can be recalled to ive a verbal resfonse (Di lley & 

Paivio, 1968). The re is a need, however, to co nsider the 

h_igh reporte·d preference f or imag-inal st ,·les of t h inking in 
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adolescents. A better balanced curr ic ul u i pr:ooao ly 

w rran te d. Also , the·r: i;s( in this ·auth or• s o inion, a need 

to instruct students in the uses of imagery f or enha ced 

.l aI;"·ning· i n acadEmics. This should, perhaps , take t e f o 

o f e.xamp..le and 11 harids on" e . .xpeL"ience . Select popu.lat.i o s, 

as ~e orted, may be part icula rly aided b imager 

instruction . 

~hapte£ §ymm~£.Y· 

·The use o.f the J:DQ to assess ad,olescerrt thi .i g habi t 

a pears to be a ppropriate. In terms o f validity ad 

·:celia ili ty, the IDQ appe.ars bot h fa ctor analyticall valid 

and test-retest reliabl e (Ernest, 1977; A. Richardson , 1977; 

Whit·e, .et al .. , 1977).. 'Ihe current information generated 

from t h.e IDQ indicates a c lear and s tron g hi a.s to war 

i maginal t hi .nking in b oth J oun.g and middle adole s cent age 

grou s . Thjs supports directly the theories of both Elk ind 

a d Piaget and , indirectly, of :E r:i.ksonia n th e or.y . Th e 

Brune.cian .o sition appe·acs untenable . <I' he imfort that these 

indings migh t ~ave o in-class instruction was discussed, 

w•it 1 the suggest ion that enco.ura.gement of imagerj s . ln t _he 

classroom could hav·e a osit _i ve ef fect ·on: le -r n:i g. 
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Direc i .ons: 

!H§!!Qi~ !=1 

lnsi:r uctions tc _eac h.gr_ 

DEAR 1'.JlACEE._: 

7 

1. Please ive eac.h stude n t a guestionnai re, 12,l!!_ a blue 

com uter sheet . 

2 . lease read the dire•ctions wi2:J! t.h.e stude11 ·ts . 

3. Pl ase record: 

4. 

A. Initials o f name 

B. sex 

C. Birth date 

D. Grade 

E .. Sp cial code 

i .. 0 = Guar ai:an 

ii. 1 = $ingle Parent 

iii. 2 = Two Pa.Ie.nts 

'PLEASE· TURN TBE ~L.Ufl ~l:!il% QY~- JQ .§j;AR,! 11 

STATEMENT 1~ 

TH NKS SO i1UC ! ! 
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Instructions to Stud.ents 

We, are .requesting your ·voluntar-1 pa:ct.ici ati ·on in t !:! 
completi..on o f this uestionn ire. About 15 minutes of y ollr 
time w-i.11. be reguired to answer the ue st:ion s - Your answers 
will be confidential since y ou are .IlQi to p ut y oux: name on 
.the gu.estionnair.e-: You are f ree to w.i th.dra fro.m the stud 
at any time without incdrrlng ill ~ill OL in anJ way 
affecting your school standing o c your g.rade in this course • 

. Ali inf ormation will be r eco:r:ded. on t he cqm - uter:: ansW"er 
sheets. I!Q NO,! !1A_!S, TH E .QQEST IONt AI RE SEE~ S . 

I •will give di:r::ection.s f or filling in th.e co m uter 
a ns wer sheet to record 1our bi rth date, sex, grade n d 
sch ool. 

The statements on the following pages represe t w ys of 
t.ilinki.n.g , -s tud ing and problem sclvin , -whic h a.r: e t ue for 
some e o p le and not fbt' others. Read ea c h statement and 
decide whether or not it is true for ou . Then mark your 
an s wer on the separate answer sh et. 

I£ you a ree w·1 th t .he sta tem,en t or decid:e that it doEi s 
d~ s c.r:ibe you ( a_nswer TR UE (A) • I f ou disagree with th 
statement or £eel that it does not describe J cu, answ r 
F LSE (B) . Answer the ~tateroents as ~arefully and honestly 
as , ou ca n . T·he stateroe,nts ar-e 1!.Q.£ de.signed to assess the 
goodness or ,Ladness of the way yci u think,. They a:ce attempts 
to ~iscover t he w ys you t h ink in various situation . There 
a · no rig 1t 0r wrong an.swers. 

In marking your answers on the an~wer she t, be s ~re 
t hat the n umber you are ans.wering is the same .as· the numbe,r 
on ~ he an $ er sh~et. 

An.swer e very statem. .ent eithe:r TRUE (A) , or .FALS (B) 1 

e ven it y ou a e not completely sur·e of J .our answer. If 
t e re a.re any questions , lease raise o·ur han • 
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AP.PEND.IX B 

!Hl .QUEST1 0N_Al1Hl ON JI1AG.EBY , 

VER BAL HABITS AN D TBI.N.K NG SKILLS ------ ---- --- ----- - -----

B-1 The Questionnaixe on I mager}~ Ver bal Ba " its and 
Th inking Skil.ls •••••••. •• .•••••• •• ·10Q 

B- 2 I tems used f or !u tiple Analyses of Varia nce 105 
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1. I have nQ di fi cult in expressing myself var ally ~ 

2. Listening to so.meone tell h.is e1:perience does n ot 
aak ma see mental pictures o f what is described. 

3 . hen read.in . a stor I usually f o:c.m a mental ictur 
o f t e scene or room that has been described. 

4 . Essa · writing is d.i f£ic; ul t fo r me. 

S . By using mental •pictures of the parts of a ro blem, 
ii helps me sclve the problem. 

6 . I enjoy being able to Lepbrase my thoughts in man . 
way~ for v riet •s sake when both writing and 
speaking.• 

7. I enjoy visual a rts, such as paintings , more t han 
reading. 

I tell jokes and .st.or ies i: :oorer than most i:eo_ -le. 

9 . enjoy doing ·work t .ha.t requires the use of words . 

10. My da . dreams are sometimes so r~al I feel as t1ough I 
actually experienced the !=;cen.e . 

11. I often use mental pictures to sol,ve robl ems. 

12 . I en.joy read..ing an interesting story even i it is 
not particularly well wri tten . 

13. I find it difficult to find eno ug h synonyms or 
alt ernate f orms of a word when w~iting. 

1 • I: hdve di f f icul t ·y e,xpressing mys el£ in wr.i ting . 

15.. y .knowledge and use of grammar· needs much 
i mpro v e·m en t. 

16 . I would rather work wi t h .. -~ctures t han words . 
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17. I emorize mate£ial large1J bJ saying a thing over to 
myself . 

18,. I enjoy l .earning new wor s : and pu tt ing the.m i . t o JD} 
voc abular· . 

19 . I do n ot ha ve a vivid imagination. 

20 . I c·an easily pic.ture movi·ng obje.cts in m mind . 

21. r1ost of the time my t h in t .ing i:S ver.tal , as though 
talking td _mj'Self. 

22 . If given the c hoice, I would rather liste to a good 
speaker than visit an art galler • 

23 . I find that I am mo-re critical of t he writer• :s stJ e 
-t- an the content when r Ea ding literature.. 

2 . I can form mental pictu~es t o alm ost any word . 

25 . I ha.ve onl_f f uzzy Ilient.a·l f ictures of scenes _r. ha ve 
e·.i e rien ced. 

26 . m vocabulary i s n ot a,s large as 1 wo ld l i ke . 

27. When doing menta.l arithmetic, sucn as ·addition , I do 
not actuall }'. ic tu.r e thE= nu mb.ers. 

2a. I can easily think of s yncn · ms f o r words. 

29- I think that most peopla t ink iith •ental pictares 
wh·ether th-ey are co mpletel aware of it or no t . 

30 . I am able to exp r ess my thoughts clear l ~ 

3 1. I remember things 1 ha-:ve. do e myse1f, much better 
than things I ha ve read . 

32. owers o f im .agination are higher than a:ver ge . 

33 . I consider· myself a fast reader. 

34. l have a large vocabulary. 
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35. ! fina it easy t o see in m_y mind t ·he .aces of people 
I know . 

6 . 1 gra ·es ar;e low ·er bec au.se I am a i;:00:r: reade .. 

37 . I t bothers me when I see a word used irongly . 

38 .. I don• l believe that a_n:yone· can think in t :erm s of 
mental pictures . , 

3 9 . l can easi 
ul r o ne·y . 

form a mental • .. i.ct ure of Fri m:e Minist r 

40 . It • easy f.or; m.e. to wr:ite essays and reports •. 

_ 1. .I would rat.her: hav e a verb a,_l descri._ption o, f a n o bjec t 
or p~:cso n., tha.ri a. , i :ct.ur e-. 

4·2 . I c a_n c).ose my eyes and ~asi_l picture· a scen·e I ha v e 
a xp.e:r:ienced. 

43 . I ha v e a p -0to gra hie me fil ory . 

4 . I fe-el a pi c ture is worth a t housan.d words. 

45. I cannot make a i cture of a riend's fa c e whe I 
close m,_y eyes . 

46 . When someone de.scrib e s so.met in g t'hat happens to bi. ., 
I so.met imes fi nd myself pic turing t he e ve n t s t.ha t 
happ en ed. 

1.n . I can ad..d num ·bers b y ·picturin g th em lri itte n on a 
b lackboard .. 

48. I have found- i t B asy in the past to learn a s e co d 
lan .u.age .. 

4 · ,. fl hen I hear: or read a wo rd , l ot s of ot her words often 
come to mind. 

$0~ I seldom dream. 

5 1.. I Lead :r:-ather slowly . 



52 ~ I am U$Ually a le to say w~ t I me~ i~ my f i rst 
writin of an essay or letter. 

53 . I am good at t h inking Uf u ns .• 

t03 

Sil -. I never use mental pictures or i ·mages when tr ing to 
solve roblems . 

55 . While I have often seen pictu.r;e s of lti.m, J: c~r,mot 
remem er ex .ctly what P:ce:s i :dent R_.ea gan loo s J.ike. 

56 . I o fte remembeI ~ark I have studied by imagining the 
pagei. on which it. is wri tt.en . 

57.. Stud:yin,g t he use a·Iid meaning o f word-s bas · ·e:co'llle a 
habit with me. 

58,. s eak or write what com es into my hea.d witho.u.t 
worrying greatly about my cho,i.ce of 111.0.td.s. 

59 . Not enoug.h people pay a ttel).t i on to tl:i.e w.a·y in. which 
t ney expre.ss tiiemsel ves . 

60 . I enjo_y solving cross wo.rd puzzles and other ga.m.es . 

6 1,. I .find it difticult to .f otm a. 111.e.n t.al pic·tur·e _f 
any t h i ·ng. 

2 . !1emo:ri ing b r:.epeating so.m~thiI)g ove.r i .s t.ime 
consumin g and doesn't work well f or me . 

63. My dr.eams are extremely vivid. 

64 . I a111 better than average in t he .i.aJ T u.s.e we>r d s . 

65~ I rea d a great deal~ 

66. I am continually aware. of whether sent .. ences a e 
ro _erlj written. 

6 7-. 1-l J thinking often c-onsist s of m en:tal ictures or: 
imag es . 

~B ~ do not fo rm a men t al icture of peo le Qr plaGes 
when :t:eadin c f ·t nem. 



69.. I o.f t en h av e .difficult] in e x pl a i ning t hi n g s t o 
o ther s . 

70.. I1 da dr a ms ac not v e~y Gleat o r .real. 

71. I fin d i t easi!?r t o. lear n f r.o m s o meone showi u <J me 
t han f rom writt en. i nstr uctions . 

1 0 If 

72 . of t en enjo t he u s e o·f ment a l p.ictu.r e s to r .member 
the past . 

73 . o f ten us e me ntal ictures o r image s to hel p me 
remem ber t hings. 

74... 'Q hen reme m eri.ng a scen.e ,· I talk to m sel.f rat her 
than use ~ ental p ictures. 

75 . I t r y ha rd tq ex pr e ss m self c learly ~ nd accur a t e! 
i n bot h taJ .k i.ng a· .d writi ng . 

76 . I ha ve ·ne ve r don e well Lll learn ing languages. 

77. h e roper use of words ~ s not as i mp ortan t a s what 
t h e · s a y . 

78 . I hav e better .m em.ory f or th ings 1 have read , r ather 
t ha n thi ng s I hav e e·xperie.ncea . 

7 • I am d,istur bed b · peo le w o a r g ue ab out h ow t o use 
words . 

80. l ha ve diff ic~lty see ing ictures to help me rem e mber 
wo :rds . 

8 1. l o f t e n h at e ideas t hat I hav e troub l e te l lin in 
'W O..r: ds . 

82 . I t hi n k that f Uns ar e the lbwe ~t f orm of 1u o u~~ 

3 . Jus t b~fore f all i ng as1ee I of t e n f ind m}self see in9 
e ve nts t hat hav e ha ppened . 

84~ 1 pre -er t o read i nstruct i o ns a b out h w to o 
so met hi ng , rather t h an have s omeo ne shbw me~ 

8 5. I a l a goo d stor y t e lle r. 

86 . I . s e.n d v-ery l i ttle time tryi ,ng to l ea r n u e w o:c s . 
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y·e ,Qal fosi;ti~ : 

1,. ( 1.} 

2. ( 18 .) 

3 .. (22 . ) 

4. < 2 a .. ) 

·s. (30.) 

6 -. [3 3.) 

7 .. (40 .. ) 

(5 2 .) 

1. have no dif.ficult.J in e~pressing m s ~. f 
v·er ally~ 

I en joy lear.ning new words and _p utti.n g them 
i nto mj v0cabulary. 

1f .g iven the c hoice ., l would rather listen t o a 
g ~od speaker t han visit a n art gall e r y . 

I ca n easi-l_y think cf syn on yms f or word s . 

I am able to express my tho ughts cle arl. 

I con~ider myself a fast ~e der . 

I t• s easy £or me to -w.r:i te essa ys and r e ort · .. 

I a m usuall y able to sa y what I mea ln rut 
f i .rst writing of an essay or letter. 

9 • (6 5 . ) I read .a great de a l • 

·1 0... ( 85 .) I a m a good s ·tory .teller. 

Ye.[ __ £-1 }!:§_gative: 

1. (4 .) 

2 . (7.) 

( 8 .) 

4"" { 1 3,.) 

Es:sa_y wri tiri is d i ff i c ult · or me . 

I enjoy visual arts :, . suc h as paintings , more 
tha_n .re ad i :ng . 

I tell jokes and stories p.oor er than mo s t 
p.eop le. 

I .fi nd it di.£f i c ult to f ind eno·ugh .synonyms or 
a lte r na te forms ·o,f a word when wrl ti ng . 
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s . ( 1 4.) 

6 . (3 6.) 

7 . (51.) 

8~ (6 -9 .. ) 

s_ ( 8 1 • ) 

._ [ . 6 .) 
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I h ave ai f ficulty expre ssing 11 yself in wr iting· .. 

rades are lower bec a~se I am a p ep reader . 

l reaa rather slowly . 

I o f te.n ha ve di£f ic ul ty in e.xplaini g t hin g s t o 
others . 

I o ften h~ve ideas t hat I have trou b le t elling 
in words . 

I spend v e r little time trying to l ~arl1 n.e \iT 
words-. 

1. (3.) lvhen reading a story I u.sual1 f crm a m ntal 
p~cture o f the scene or roo m that has been 
de.scribed. 

2. (1 o.) My daydreams are so.met i me.s so real I f e e l a.s 
though I a ctuall experienced t he scene. 

3.... { t11,.) I often use mental ictures to. solve problems. 

4 ... 

5 . 

6 .. 

7 .. 

9. 

(J 2. ) 

(3 s.) 

( 4 2.) 

(4 6 .. ) 

I c an .fo~m mental pictures to a most a n , word .· 

I t hink that most peo ple think wit menta.1 
pictures whether they are completely a~a r e of 
it or net. 

My powers o f imagination at e higher ·t ha . 
av erage .• 

I fin d it easy to s ee in my mind the f a ces 0£ 
eciple I kn01,/. 

I c an close m e e s a nd easily pictu re a s ce·n e 
I have ex erien ced. 

~hen someone desc~i e s some t hi n g t hat hp ens 
to him, I sometimes fin d my s el .f fi cturi n g h 
events th a·t .ha ppened . 
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(63 .) y dreams a.re extr.em~l v i vid . 

Imagen _e_ga.tive: 

1. 

(1 9.) 

3 .. ( 2 5 .. ) 

.. (3 . ) 

5 . (4 5 . ) 

6 ,. (50.) 

7. ( 5 4.,,) 

8 . (6 8 .) 

Listening to someon e tell his e• ferienc e does 
not make me see mental picture s a£· what I.s 
described. 

I d o not have a vivid imaginatton . 

I have onl y f uzz y mental ictures o f scenes I 
ha ve experienced . 

I .don 't believe t hat an - one can think in t e ms 
of mental pictures. 

1 can ot ma ke a p icture of a fri nd ' s face w,hen 
I close tny e yes . 

I seldo m dream. 

I never use mental ictures or im•a ges hen 
trJing ta s .olve p:c.o bl ems . 

I do not f orm a mental ict ur·e o f pe o 1 or 
p laces ~hen reading o i them. 

9.- (7 . ) 1 y daydreams are not ver clear or real. 

10 . (8 0.): have diffi.cu.lty s e eing pictm: es to hep me 
remember words-. 

MOTE : a.) ·Num bers in .b rac.kets a re urn e.r.s f r .cm o.r igina l 
uestion aire,. 

) Or der o f items {1 - 101 is arbitrar J . 
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from the Questionnaire on Imagery a nd Ver al 
abits. ~ • ~ •••••••••••.••• 10S 

C.-2 Loadings .of 86. Variables on Two Rotcfted Ya.ctors: 
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L §llf!.ix ~=l 

!i§.~- ~CO£~§. and S t and·ard D;§V ia ti ons 01 a-_Q J teID.e ££9.fil. ,ihe 

:l!_g_~.:£ i o !1 n a i £~ QQ .Im E! g__§f if!!~ yg±.Qal f!~.Q]:£:§ 

PAIRW. SE DELE.'.I.' ION OF CASES WITH MIS SING VA1U ES 

MEAN STD DE-V CASES 

V01 .36 98 1 .48306 795 
V0 2 • 77945 .414 8 798 
V03 .14768 • 35501 799 
VOll . 50692 .50027 795 
VOS .336 68 . -47287 796 
V06 • 42623 ... 494€4 793 . 
V07 .. 55945 • 4-9 6 76 799 
VOS .6879 7 • 463 61 798 
V0 9 .61887 • 48 597 ·795 
V10 • 41332 .49274 796 
V11 • 40402 .4910J 797 
V l2 • 3 5.169. • 4 77 80 7·99 
V13 .49937 •. 50 0 31 797 
V·l 4 • 59273. .49163 798 
V1.5 .562 66 .49637 798 
V16 • 4817'6 • 4999.8 795 
v-17 • 2.66-58 • 442 45 T99 
V1_8 .36045 .48043 799 
Vl ~ • 78545 .41077 797 
V20 • 17544 .JS058 798 
V21 . 5 1t+43 .50011 797 
V2.2 .. 5 71.0.7 ·• 49523 795 
V 3 • 72292 • . 44 7 84 794 
V24 • 4 3985 .4 ~668 7 98 
V25 .84481 • 3'6232 799 
V26 .351 2 • 4·7768 7 97 
V27 • 48120 .q 9996 798 
V2 8 • 55834, • 49690 797 
V2 9 .2143 8 • 410 65 793 
V 30 .42516 .49468 795 
V31 • 16877 .37478 794 
V32 .41509 • 493 05· 795 
t/33 .57591 .49 451 797 
V34 • 63 23 7 .. 48246 797_ 
V35 ~19975 • 40006 796 
V36 • 8.1430 .38911 797· 
V37 . 56938 • 495'6"1 797 
V38 . 89724 • 303 83 7 98 
V39 • 41782 .49351 797 
'/40 • 5-2 704 • 499.58 79.5 



V4 1 
V 
V4 3 
V 4 
V45 
V!t 6 
V47 
-✓ 4 8 

V4 9 
vso 
V5 1 
V52 
V5 3 
vs·4 
vss 
V56 
Vf;J 7 
YS.8 
V59 
V6.0 
V6 1 
V62 
V63 
V64 
V65 
V66 
V67 
V68 
V69 
V70 
V71 
V72 
V73 
V74 
V75 
V76 
V77 
V7 
V7'9 
V80 
V 1 
V 2 
V83 
V84 
V85 
V 6 

F A C T O R A N A L Y S 

BAN 

.74 3 07 
• 11 404 
• 63 145 
• 3 1 ~2. lJ. 
. 84 105 
• 166 67 
• 5226 1 
.6 1355 
• 4 0829 
• 8 2 785 
.. 5665 8 
. 45 169 
. 6 17 91 
.. 76633 
• 8 2811 
-: 555 28 
.6771 4 
., 47111 
• 3 2 494 
. 363 07 
. 8 7845 
• 7 28 4.1 
• 3 12 4 2 
. 585 12 
. 5464 8 
• 590 68 
• 25532 
. 8 105 4 
• 5 95 74 
• 74 68 4 
• 19 7.2 4 
. 16270 
• 22 33 4 
. 7 9 449 
• · 20 28 
. 5 5528 
.• 5 4 3 40 
• 8 143 9 
.. 47 111 
. 7 177 2 
. 44 5 0 1 
• 6 4 48 
• 238 64 
. 7 82 9 
.• 4 9 11 6 
• 44828 

STD DEV 

• 43 7 2 1 
. 318-05 
. 48272 
. 1}6609 
.·3 6 5 86 
• 3729 1 
• 4 9-9 80 
-. 4$7 24 
- 4 9 1 83 
. 3 7 7 75 
• 495 86 
. 49 7 97 
. 4862 1 
• 423 .43 
. 37 753 
.. 4 97 25 
. 46 787 
. 4 9 94 8 
• 4'68 65 
.4 8 11 
. 32 6 97 
• 4.4506 
• 4 6 3 71 
• 4930 1 
. 498 15 
• 492 Q2 
• 4 6 31 
- 392 12 
.4 9 105 
.435 10 
• 3'9 8 16 
. 36 933 
. 416 7 4 
.4 0433 
. 4 1469 
• 49 7 25 
• 98 4 3 
. 38903 
.49948 
. 45039 
,.4 9 7 28 
.47 7 75 
• 42 652 
• 4. 1247 
• 5 00 24 
• 4 9 7 6'4 

s 

C.A SES 

7 94 
7 9.'8 
795 
7 95 
19 ., 
7 98 
7 96 
7 97 
7 96 
7 90 
7 96 
7 97 
7 93 
7 96 
7 97 
7 96 
79 6 
796 
7 9q 
79 6 
7 98 
7 /j9 
·7 97 
7 93 
7 96 
7 9 
799 
7 97 
-79 9 
7 9 0 
796 
7 99 
7 9 7 
798 
79 9 
7 96 
7 95 
7 92 
7 96 
7 9 0 
7 91 
7 88 
7 92 
788 
7 92 
783 
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'VARO 1 
VAR02 
VA R0 3 
V: ARO 4 
'VAROS 
VAR06 
V · 07 
VA ROS 
VAR09 
VAB_10 
VA 11 
VAR 1.2 
VAB. 13 
VAR14 
VA R15 
V:A H16 
VAR1 7 
VAR18 
VAB 1 9 
VA R20 
VAR2.1 
VAU22 
VAR2 3 
VAR2 q 
VA:R25 
YAR26 
VA.B2- 7 
:VAR28 
VAR2 9. 
'v AR3 0 
VAE.3 .1 
VAR32 
VAR33 
VAR3 4 
V:!:R35 
VAR36 
VAR37 
VA:R3. 8 
VAR39 
VAB 4.0 

Loadi!!S[S o f 86 .Y~£iabl e s Q!! 1~2 Rotated. _actor s : 

Fg_~:!:_Q£ fatter.n £:latti! (.~R§~l 

OBlIMIN ,..0 ATION PA·r:TEEN f1ATRIX.: 

.F AC TOR 1 FACTOR ·2 

- . 020 14 
- .37332 

• 347 3·5c 
- • 12325 

• 43 656 
• 1 608 
► 0464 7 
.. 01251 
• Q,4 7 20, 
• 22980 
• 422 5.0 
.14105 

- • 03063 
- • 0.8553 
- • 07 171 

. u:i,J 
• 20454 
• 161.86 

- • 25753 
.. 43685 
• 080 05 
.. 01697 

- .069 55 
• 360 09 

- • 357'66 
.08891. 

- • 19702 
.. 02355 
• 38593 
• 04650 
.. 14947 
.1 63!.J4 
.. 03.2 17 
• 0 18.9 2 
,. 30 925 

- .1311 9 
.08751 

- . 32668 
• 2-052 1 
• 06352 

- .. 32'8.87 
• 082 7 9 

- .13072 
•. 42920 

- . 02661 
- . 26460 

.27712 
• 24 79 8 

- • 49 77 5. 
• 031.39 

- . 0425 1 
- • 052.36 

·.42571 
• 4 1.2 93 
• 4003 8 
.• 39567 

- . 08343 
- .. 33882 

.1697 9 
- • 03543 
- • 00·475 
- .09 902 
- • 01f0 6 9 
- • 1.8 62 5 

• 01"94 3 
• 2·1343 
.01690 

- • 45 ·30 5· 
•. OQ 20 4 

- • 4527 9 
• 20 774 

- • 13643 
- • 42.553 
- • 48370 

• 03 653" 
.. 31009 

- • 3'0429 
- .oooaa 
- • 14.70"2 
- • 483E30 
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VAR 41 
VA:8 4 2 
VAR43 
VA R44 
VAR45 
VA R4 6 
VA 4 7 
V'AR4 8 
V.AR49 
VA B5 0 
VAR.51 
VAR5 2 
VAB 53 
VA':E6 £J 
VA R55 
VA R56 
VABS 7 
VA-R5 8 
VAR5 9 
VA R6 0 
VAR6 1 
VA 62 
VA R6 3 
VA R6 4 
VA R65 
VA.R6 6 
V 6 7 
VA 6 8 
VAR69 
VAR7 0 
VAR71 
VAR7 2 
VAR73 
VA IH4 
V_AB7 5 
VAR7 6 
VAP. 77 
VA R7 8 
·vAR7 9 
VA 8 0 
V A.R8 1 
VA E82 
VAR8 3 
V'Ali84 
VAR85 
V'A R86 

F A C T O R A N A L Y S I S 

FAC TOR 1 

- • 1357 3 
• 4s·2s 1 
.1 4 177 
. 33032 

- . 3 1229 
• 4'82 54 
.. 222 54 
.. 016'9,9 
• 1506 2 

- • 2958:4 
- .06 2 80 

• 079 3 7 
• ·0512-2 

- • 4760 6 
- • 34231 

.• 19886 
- .01316 

• 0366 2 
-· 055'2 0 
• 043 99 

- '• 49 2 12 
- • 22.347 

•. 2962 7 
• 02 2 63 

- • 00 5 6.3 
• 039 1 2 
• 572 72 

- .. 47355 
- .0413 0 
- • 29 2 49 

• 2 07 98 
.511QS 
.. SQ89-0 

- • 34763 
.1 67 63 

- • 06 9 07 
- • 0.2795 
- • 23688 

.. 004 81 
- • 4311 7 

.. 00 0 41 
- • 16794 

• 36927 
- • 17 584' 

• 110 30 
- • . 01973 

FAC Tb R 2 

- • 12 S-3 0 
• 06 64 1 

- .13 686 
• 00927· 

- . 03 814 
- . 00.8 12 
- • 0 9 07 9 
- . 26464 
- • 262 93 
- .0017 8 

• 4240 8 
- .3LJ007 
- • 24 875 

.025 74 
• 05692 

- • 09 452 
- .39412 

.15576 
- • 0481 6 
- .12998 
- • 0042 

.15870 
- .016 96 
- • 5 10 26 
- .4 1.+ 261 
- .34796 

. 0 17ij Q 

. 03173 
• 34 826 
.029 10 
• 2 13 9 
.02952 
• 0.1 ,859 

- .• 0153 2 
·- .09041 

• 33385 
• 214.53 

- • 12632 
•. 0584 4 
.. 077.4 3 
. 32 08 7 
• 07 3·9 8 
• 0147 5 

- . '20 041 
- .. 3 843 4 

.•4.4024 
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Factor Pattern tla
0

tr:i.x: ( SP.SS-X) 

OBLIH1N ROTATION KAI SER .NOR ALIZATION . PATTERN MATRIX: 

VO l 
V0 2 
V03 
V04 
VO S 
V06 
V07 
VOS 
V09 
V1 0 
V11 
V1 
V13 
V1 
V15 
V1 6 
V17 
V1 8 
V1 9 
V20 
V :2·1 
Vi.2 
V23 
v · 4 
V25 
V26 
V 7 
V28 
V29 
v.30 
V3 1 
V.J2 
V33 
V34 
V3 5 
V36 
V37 
V3 8 
V3.9 
V.40 

ACTOR 1 FACTOR 2 FACT-OR 3 FAcroB 4 FACIO 5 FACTO R 6 

-. 0323 7 
-- 4 2278 

• 433q5 
-. 0'9,88 7 

• 5 1645 
.-140.04 
·-01498 
• 0 6882 

-. 0 1 560 
. 03'799 
. 54 0 8 1 
• 0 0964 

-.1 2918 
-. 0336.6 
- .. 10399 

• 12416 
.Q 2601 
• 122 89 

-.1°7542 
.40849 
• 003·3 0 
-. 1 2830 

.- .08158 
• 353 84 

-. 25649 
- .. 0 33 19 
- ·.27 8 15 

• 0 9072 
• 2 7-28 4 

-. 0 6455 
.001 32 
• 18 483 

-.01270 
• 1365 8 
• 10638 
.01001 
• a a_sa1 

- .. 234-. 7 
. 2 3406 
• 0 13 8 1 

-- 02.0 94 
- • 025 42 

-.04 1° 25 
• 202 88 

- .07674 
-. 3 1836 

.08564 
- • 12·0 7 4 
- .34 951 

• 02.220 
- ·-056 9 1 
-.08-172 

.09237 
• 193 50 

-.. 067 95 
. 343.06 

- . 2-2 918 
-. 37 736 
-.09447 

• 099 88 
- • 03035 
-.1 5998 
-.17265 
- • 02530 
-.081'25 
-.16136 

• 016 63 
-.13878 
-.12 922 
-.04 993 
-. 00092 

• 095 90 
~ 082 16 

-.0 .'1 '1°8 8 
.03 122 

-.0 243 2 
-.4031 6 
-.11901 
-.1 0 776 
-.J 8 79 5 

-.4670 6 
• 03089 

- .015 59 
• 33437 
.0 0 0·33 

- .. 10852 
-.0 8 3 96 

,. 4.6 0 3 0 
-- 26139 

• 05865 
.00046 
.1 5825 
.34608 
.368 01 
.31619 
.0651J 7 
.02 175 

-. 098 73 
.18581 

-.0514 9 
-.009 12 

• 045 9 
-.05068 
-.18780 

• 108 5 2 
• 239 82 

-.01967 
- • 3 7432 

·- 0558 5 
-. 66186 
-..'07431 
-. 23 1 2 3 
-.10416 
- .• J 77 44 
- .. 06502 

• 1. 6 2 3 8 
-.02673 

• 04 844 
-.1408.1 
-.43325 

.07559 
• 076 94 

-.16186 
• 1 041 7 

-.. 10 891 
-.00089 

.48424 
-. 04·34 6 
- .17956 
-. 07546 

• 09 119 
-. 29 4 6:3 

• 10 29 0 
• 03083 
• 16 2 6 2 
. 25 577 

-,. 0!+648 
- • 08 270 

.13046 
-. 05458 

.02082 
-.00527 

., 13882 
"· 0.054 7 
• 01 98 8 
• 1143 2 

- .. 01971 
-. 07138 

• 01894 
• 08 79 4 
.33 05 1 
•. 00719 

-.67186 
-.1 9,048 

• 00 1,83 
.. 41001 

- .. 0838 6 
• 1142 1 
.,0238 0 

- • 0'6 08 3' 

,. 00 .84 5 
• 0239 8, 
• 064 38 
• 07141 
• 04 61 3 

- • 045 80 
- .- 0638 7 

-014 2-7 
-. 0289 7 
-. 01937 

• 10 7 1 9 
-.17840 
- )0 10!W6 

• 04 6 S-2 
-. 003 63 
-.-001 5 7 
-. 24878 
-- 037 6 0 

• 029 8 3 
- . 01141 

• 0002 9 
.10 687 
• 024 1 2 
• 063 26 
. 20750 

-.18545 
-. 062 94 

• 13 29 1 
-.15 686 
·- •. 058-2 8 
-,. 33232 

• 0971 3 
., 1.096 3. 
. 2 1310 

- • 2927 3 
.184 54 

- • 007 6.3 
,. 25 161 

'-.10970 
-.00067 

-.0 3 578 
.091 92 

--,. 04334 
-.0076 3 

.0 4482 

.095 18 

.0 8325 
- .00 2 71 

.03150 

. 50663 
.05572 
. 02 4 9-5 
.14 353 
.0016 8 
• 15642 
.15164 
.07810 
. 0532 5 

-.14331 
• 1'4395 
. 2 1573 

~.05 6 7 
• 10 535 
.J 80Q 1 
• 04 7!::1 0 
. 09230 
. 02 71 4 

-.0 2 700 
• 14 56 0 
.043 65 

-- '09201 
.39 180 
.10313 

-.04465 
.. 06~54 
.0505 8 
• O 1037 
.14465 

-.00217 
.04170 



V4 1 
V4 
V4J 
V4 
V45 
V4 6. 
V47 
V4 8 
v4:9 
V50 
V51 
VS.2. 
V53 
V54 
vss 
i/56 
V57 
VS.8 
V5 9 
V60: 
V61 
V62 
V 3 
V64 
V 65 
V66 
v_"67 
V6 8 
V69 
V70" 
V71 
V72 
V73 
V74 
V75 
V76 
V77 
V78 
Y7 9 
V80 
V81 
V82 
V 3 
V84 
V85 
V86 

114 

FACTOR A N A L. Y S I S 

FA:CTOR 1 FACTOR 2 FACTO., 3 F ACTOR 4 FAC'IOR 5 FACTOR 6 

-. 0508'8 
. 25433 
... l ~ 517 
• 1 9B06 

-.06936 
.4 328 
. _273.28 
• 03528 
.1 869 0 

-. 0 19 . 8 
.0'.1 229 

-. 0255 9 
. 09598 

-.5149·7 
- ,. 18411 

• 2 0633 
. 03 800 
.0 3 16 9. 

-.0 2046 
-.05526 
-. 35207 
-.01351 

.. 0 8.453 

.0 295 1 

.• 0 0630 
• 09959. 
.58274 

-. 4.3187 
.09279 

-.1333 0 
.. 026 .8 0 
• 3 9500 
• 5 5954 

-.28255 
.. 00565 

-.02858 
-.09362 
-.06666 
-. 03382 
-. 3433 

• 0 6971 
-.06 968 

• 2 61 ~9 
-. 03512 
- .. 01590. 
-.01 534 

-. 29 576 
• 125 86 

- • 086 38 
-.033"30 

.0126 8 
-.057 55 
- .. 1.9863 
- • 336 72 
- • 23 4 5.0 
- • 066 08 
- . 06222 
- • 143·00. 
- • . 030 11 
-.00673 
-.08550 
-.20.070 
-. 440 SJ 

• 188 7-5 
·-. 1,62 28 
-.164D3 
-.0647 0 

• 18031 
• 148 37 

-.18936 
- ·.11 620 
-.410~5 

• 037 29 
-.01144 
- .. 1131 2 
-.1202 .1 

• 086 81 
-.00988 
- .• 01931 
- • 017 23 
-. 235 04 

• 233 05 
.26978 
.0110 9 

-.011¾4 2 
- • 0 1 O 09 
- • 042 2.1 

,. 04224 
- • 08543 
-.1 2865 

• 0-383 3 
. 32298 

.0.52 14 
-. 11435 
-. 1 42 58 
-. 03.007 

• 034 84 
.0 2 7 6 4 
~00204 
• 0 2745 

-.1 2743 
• 06123 
.09934 

-. 339 17 
- .. 26893 
-.01502 

.16846 
• 05125 

- .1303 1 
• 056 48 
• 02 523 
.0.2646 

-. 016 83 
• 07 3 48 

-.13087 
-.33711 
-.04210 
-.12292 

• 0054:0 
-.024 9 

• 580 54 
• 051 ?8 
• . 09070 
• 03-7 4 7 
• 059 fs 

-. 033 71 
-.01602 

.092 26 
• 04182 
.03209 
.'07 2 70 
.07917 
.. 4 8618 
.02424 
•. Q 6 :J 02 

- •. 063 57 
-.5677 2. 

.. 198 04 

• 042 9 
• 03 600 
• 05 07 5 
• 0366 9 
• 03295 

-.0041j 
.. 0846 9 

-. J5261 
.. 0071 O 
• 08633 
.. 6 8:92 1 

-. 0279 ·9 
.. -00342 
• 01680 
• 03 25·1 

-. 01691 
-. 0.2513 

.02919 
-.00810 
-.14365 

•. 15"798 
• 112-6 2 

-.06488 
-. 1957 3. 
-.5t.i455 

• '00861 
.. 0373 8 
,. 1127 2 
• 02 0.82 
• 1454 0 
.0543 3 

- • . 02464 
-.01805 

• 07571 
.00165 
• 23371 
• 014 .. 59 

.- .• 1370 8 
• 0092 6 
• 0554·8 

-.00032 
• 087 4 

-.01267 
--.062 26 

.00417 
• 1556 9 

• 084 61 
-.31 864 

.. 01544 
- .. 1_3702 

• 3936 6 
- • 131 9 1 

• 028 71 
-.01539 

.1340 8 

.. 26 211 
-. 01770 
-. 07256 

• 10009 
• 038 9 8 
• 23 74 1 
• 009 32 
.. 17590 
• -0789 2 

- -. 108 62 
-- 06196 

.• 2a64 
• 282 53 

- .• 11639 
• 0903 9 
.17376 
.05 2 7 3. 

- • 026.9 q 
• 1589 9 
-.· l323 2 
• 0704 8 

- • 26 20 7 
-.176 8 4 
- • 12 230 

• 20 12 8 
,_. 2280 0 

• 07 96 7 
- • 043 09 

• 39 77 4 
• 02556 
.16374 
.10185 
• 16952 

- • 12360 
.. 239 2 2 

- • QJ2 7 
- • 039 8 

- • . 04196 
• O 935 
,. 1208 -
.17471 
• 007.5-2 
.05186 
.01832 

- .. 06013 
.1704.8 

--.13878 
-.03 . 13 

.0 8 441 

.. O 091 

.02135 
-.0 2320 

.07262 

.14 8 7 0 
• 1.6.326 
.03412 
.1 269 2 
.. 051143 

-.o 429 
.361 26 
•. 03838 
• 12 074 

-.06157 
.100 4.0 
.0"6932 
•. 04316 

-. 29226 
.08345 
.11755 
.0652 1 
.09550 
.05672 
.07143 
.08289 
.17397 
.15704 

- .. 03.030 
.1 2820 
.0506 9 
• 17 57 4 
.00134 
.15218 
.0 0004 



FACTO: LOADING 

f1 .. 579 

1 .. 553 

1 • . 5 41 

.. § 1 6 

1 - ~ 51 1 

1 .430 

1 - .4 26 

1 . 419 

1 - • 4 1 8 

. at tern Hatr:ix - SP s_s 

I.'IEM DES-CRIP 'I OR 

67. My think.i.n of t en co.nsists of 
1ne.ntal i c t ur es or i ma9es . 

73 . I often use me.ntal pictures or· 
images to help me remember things. 

11. 0 .tten us~ mental pictures to 
s o.Ive problems_. 

5 . By using mental p..ictures o:E the 
par·ts of a pro bi e.m ,. .it h elp ro.e 
sol v·e the rQ.blem. 

54 . I never use mental pictures or 
images -when tryi.-ng to solve pr o­
b.le ms. 

3~ hen reading a stor I usua l ly f orm 
a mental pi ct ur.e o f the s ee n.a or 
ro·om that has been d.e_scribea . 

2 . Listening to someone tell his ex­
perienc e does not make me see 
mental pi c t ures bf what is d -
scribed. 

46 . When someone descri bes s o mething 
tha.t . bappens to him, I SoJiietimes 
fin:d myself pi c t uring the events 
that happen ed .. • 

68 . I d o not form a ~ental ·1cture of 
people or pla ces whe n readi 0 

them. 



F'AC1'0h LOADIN.G . 

1 • 4 .06 

. 390 

1 - .. 35 2 

l . 350 

1 - • 33. 

- • 445 

2 - • 4 lO 

2 - • 403 

2 - . 3 75 

.2 - . 34 7 

2 . 33.7 

- • 334 

2 .. 3,2 3 

11 6 

- . ------ : - -- . - - - . - -- . -- . 

DESGlUP i:r; OR 

2.0 . c an e:asily pictu.re mov.ing objec·ts 
in y .mind. 

72 . I o-f te.n en j oy tl:ie usE3 o f me tal 
p~ctures to remembeE the pat . 

~ 1.. I fin d it diff icult to f orm a 
mental ri c t ur e of a nything . 

24 . 1 can f o rm me~tal pict~res to 
alm os t any wqrd .• 

80 . I ha ve diff i c ,ulty s e.eing -ictu:res 
to heip me remember words~ 

5 7. Studying the use and meani n g of 
woras has b ecom~ a habit wifh me. 

66 . I am co!)t..inua ll J awa r e of whe ther 
·sen te.nces ar e pr op er 1 wri tt e.n.. 

3 7:. It b others me whe l see a .word 
used 'Wr:ongl. 

1.B. I enj oy learning ne w words a nd 
pu.tti.ng t.hem into my ·,tocabular • 

9 . :I e .. nj oy d.o.i.ng work that r.e,quires 
the u~e o f w6rds~ 

·16. I would ra t he r work. with pictur es 
t ha.1_1 l!lord:s. 

48 . I have f o un d it e a s 1 in t he ast 
to l"ear:n a seco n d lang,ua .ge . 

86 . I spend ·very little ti·me t.r ing to 
l.ear-n new wor ds·. 



FACTO _LOADING 

---------
2 

3 

-3 

3 

3 

3 

3 

3 

3 

3 

3. 

3 

- .315 

- .. 66 1 

.._580 

- . 563 

. 8 0 

- .4 67 

.46 3 

- • 427 

- . 3T2 

. 368 

.344 

- .33 7 

117 

-----------------------------~-
I'.IEM DESCRIPTOR 

6.. I enjoy bein-g able tc rep c s,e m 
thou.gld:s in many wa s f or 
variety •·s sake -when both wr iting 
and s eaking. 

30 . I am able to ex ress my t o ugb ts 
clear1y. 

69 . I often have di£ficulty in 
exp laining th-ings to others . 

65 . 1. am a goo·d story teller . 

8 1,. .I oft en ha v e id e:.as that I l:ta v e 
trouble telling in ords. 

1 . I have no difficult in ex ressing 
myself verba_lly. 

8. I tell jokes an<l sto ~es poorer 
tharr most peo le. 

40. It's easy f or me t o write e says 
and reports . 

3Ll. I" have a large vocab ular_y . 

28 . 

14. 

! can .easil 
words. 

I nave di 
m self in 

think of sy non ms f or-

ic u.1-t ex1=ressiJ;19 
r:i ting .. 

f3. I fin d it difficult to find enoug 
s yn onyms or alternate. f ot lns of a 
word ~hen writing. 

64 . I am tet t.er than a v erage in the 
wa I use words. 



F.AC1'0 R 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

11:S 

LOADING I'IEM DESCRIPTOR 

------------------------------------------
- . 336 

.3 27 

,.31 8 

• 683 

- • 55 J 

.4 87 

• 394 

52 ~ I am usua1i able to say ~bat I 
m~an in m first writin g of srn 
essay or letter. 

4. Essa-_y wr:iting is dif i c u t ,,.or m~ . 

15. 1y knowledge and use of gra 'mmar 
needs much im prov.e.ment . 

51. I read rather slo ly . 

33. I consider myself a fa t reader-.. 

£5. l read a great deal. 

7. I enjoy vis ual arts , sue as 
aintings , more t h~ll. r'ea ding • 

36 ·. My gr ad ·es a re lower bee a use I am a 
oor reader. 

3·1. 1 r:emem be.c th.ings I h.ave done my­
self , mttch better t .han things I 
have read • 

• 02 45 . I c anno t make a ~ic ture of a 

• 3.9 0 

- . 312 

£ iend' s face when I close my e es .. 

78. 1 hav e bett e:c memo r:.·· f.or things 1 
hav e read, rather than thin gs . I 
have e peri.eJ1ced. 

42. 1 can close m e ~es a:nd eas~.ly 
pictuLe a sce ne I ba ve e x e~~­
en.c;::ed. 



11 9 

F cT·o L .D,ING 11.E . D-ESCRIP'IO.B 

------------ - ----- . ---- ----- . 

5 - . 308 31. l r em ember things I ha v.e done 
myself , muc l:e tter t han th fj gs I 
h ave read .. 

6 - 496 1.0. 1 daydreams a.re s ometimes S 0 :ceal 
I f eel as thou.g.h I actually 
ex per ien.c ed the scene. 

6 - 40 1 32 .. fly powe rs ·of imag.ina tion are 
hig,h e:c than average. 

6 .. 360 63 .. Ii' dreams -a r:e extr:emel vivid . 

6 - . 3 05 7 . 11 d a.ydreams a.r: e .not ver 'J c l ea r: or 
real . 
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!PP ENDI! Q 

~JlillRLE !"!!!\LYSI~ OF Y!li·l!]CE 1'.!BlE§. 

D.-1 Com 0site-Vari,atle Means and standard 
De v i a t ion.s: li.ge .Se.x x. Response M ANdV' A • 12 1 

D- 2 11A OV Summary 1a l e : Twc 1.rai t V riabl es • 125 

D-3 · ANOVA summary Ta ble: Four Bes o.nss 
Va iable:s • • "" • .• • • • • . . . . . ,. . . . . 126 

- 4 uni varia.t.e and M.ul t..i,v aLia te Homo.geneit_y of 
Variance 'tests: Four R~s _p q n·s e Variables . - - . 12 7 

D- 5 !HUTB N Se.x Summary Table: s1ropl e vari a.b.le 
Effects f or Sex ... . . . . . .. - . - . - - 1 8 

D-6 MW:.L THI N A e sumniar Tab.le : Si ple· Var.i a):le 
.ffec ts f o r Age . .. .. -· - . . . - . . .. . 12 9 
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W!H1~i~ Q,:.1 

..;,.Q!!!. osi te~ variabl .M e§J1§ ang_ Stan££.f.9: _eJi.,ations: 

A_g.§ .! g.§! !. 1,lg.§. On§g ~ANOV! 

Variable .. IMAGE 1 v·p 

FACTO CODE MEld:I STD . DEV .. N 95% CON - HITE RV.AL 

AGE* l 
SEX** 0 .50127 .22964 35 • 42238 . 58016 
sex 1 • 48760 .24356 43 • 4 126 4 .56255 

A:GE 2 
SEX 0 .54,194 . 23349 31 .456"29 .6 2 758 
S.EX 1 • 49 773 • 208 53 ~4 • 43 433 • 56 1 J 2 

AGE 3 
SEX 0 • 497 05 • 2 31 06 49 ,.43068· • 56342 
sB_X 1 •· 452 20 • 23.035 53 . 3 a a11 .51569 

AG E 4 
SEX 0 .55673 .27789 57 .48299 ,.63046 
SEK 1 .57261 •. 226 2·s 43 .5 029 7 .642 25 

A.GE ·r.:: 

SEX 0 • 56 7 92 • 25778 53 • 4 968 7 . 63898 
SE.'{ 1 .498 87 . 24473 49 • 42 857 .56916 

AGE 6 
SEX 0 .55833 .24826 48 .. . 4 8 625 ~63042 
SEX 1 • 490 95 . 2038""2 54 .-43-531 .• 5.46-SB 

AGE 7 
SEX 0 • 4 94 83 .20411 43 "'43202 • 55765 
SEt 1 • 492"34 .25337 29 •. 3 "9596 .58872 

AGE 8 
SEX 0 .• 52 0 7 4 .25304 47 • 4 4 645 . 5 504 
SEX 1 • 50"6 2,8 • 2 504:8 42 • LJ"2823 . 58434 

.E'QR 
ENTIE. E SAMPl.E • 5 1533 .23862 120· . -49787 • 532 79 



12.2 

Cell Means and standard. Deviations (CONT.) 

varia 1e .. ntAGE2VN 

FACTOR CODE .MEAN STD. DEV • N 95% CONP. I TE.RV 1\L 

AGE 1 
SEX 0 .568S7 .25061 35. .48248 .65466 
SEX ·1 • .512 34 .22219 !t3 .44396 .58072 

A.GE 2 
SEX 0 "'587 46 .25457 31 .4 9408 .6.8083 
SE-:X ., .54.091 • 19 207 44 .. 48251 .59930 

AG E 3 
s X 0 .51814 • 2 22 43 49 -. 45425 • 58203 
SEX 1 .lt.8616 .23247 53 .42209 .55024 

AGE 4 
SEX 0 .6118 £4 •. 26 56,7 57 .. 54135 .68233 
SEX 1 • 617 05 -. 217 05 LJ3 .55026 • 68 ,385 

AG E 5 
SEX 0 • 657 02 • 231 65 53 .. 593.17 .72 087 
SEX" 1 .57891 • 21.229 49 • 51 793 .63989 

AG E 6 
SEX 0 • 6 1898 .25976 4 8 • 5435 5 . 6944 1 
SEX 1 .. 56770 .21019 54 .. 51032 • 625 07 

AGE 7 
SE-l 0 • 583 2·0 • 20 52_6 43 • 5 2004 .64637 
SE.X 1 • 556 6 1 .27422 29 .4 5230 .66092 

AG E 8 
SEX 0 .6394 8 • 21863 47 • 57 52 9 • 70.367 
SE~ 1 .57189 . 24 177 42 • 4 965.5 • 64 723 

FOR 
ENTI BB SAMPLE .. 57688 .23ij11 720 • 55 S75 .59401 
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Cell ~lea ns a n.d S t andard De via:.-tions (CON • ) 

A.GE 
SEX 
S'E:X 

AGE 
SE X 
SEX 

AG.E 
S EX: 
SE~ 

AG E 
SEX 
SEX 

AGE 
SEX 
SE-.X 

AGE 
SEX 
SEX 

AGE 
SEX 
SEX 

AG 
SE·X 
$E-X 

FOR 

CODE 

1 
0 
1 

2 
0 
1 

3 
0 
1 

4 
0 
1 

6 
0 
1 

7 
0 
1 

8 
0 
ii 

ENTI RE SAMPLE 

MEAN STD . D.EY . N 95% CONF . !~TER~AL 

·• 75556 
. 747 55· 

.77419 

.71477 

• 66349 
• 751 9 9 

-. 76340 
• 64 186 

• 7o 192 
.7.015 

• 74 79 2. 
• 72 C99 

.69 63 8 

.. 69272 

• 65532 
.. 68 f;l 10 

• 71 828 

• 17733 3:S 
. 20 122 43 

• 20161 31 
.. 20 419 44 

• 1· 9 480 4 9 
• 20790 53 

.1843 0 57 
• 23.72 8 43 

.1837 4 S-3 

.2347 8 49 

.. 15977 48 
-21294 54 

. 20440 43 
• 19 76.ff 29 

. 2 3Zl81 Lf? 

. 2" 1472 42 

• 2063 2 720 

.. 6 9 464 
~ 6:8562 

• 7 0 02 4 
• :6 5269 

.6 0754 
• 6 946 9 

• 7 1450 
.56884 

• 7172 8 
.63415 

• 7 0152 
.662-87 

.• 6 334 8 
• 6 1753-

• 586-3;8 
.. 62 l19 

.• 7 0319 

. 8 1647 

.809q7 

.848:14 

.77685_ 

.71 945 
• 8.0 930 

.81 230 
• 71_4" 88 

• 8 1 57 
.76903 

.7 9 431 

.77 9~ 1 

• 75 9,29 
.. 767 91 

.7242 6 
• 7-5501 

• 7333 8 
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Cell Means .and Standard Deviations (CONT •. ) 

Vari 1.e . . I MAGEl.fIN 

FACTOR C DE HE L STD. DEV . N 5% cc F . I N TEB V Al 

AGoE 1 
SEX 0 • 86:3"71 • 130I,J.8 35 • 82089 • 9 10 54 
SE'X 1 • 785 2 7 .1 9 053 43 • 7 2 664 . 8 439 1 

AG$ 2 
SEX 0 .. 888 SJ .16263 31 • 62 868 . 94fr18 
SE'X 1 • 817 42 .119q7 44 • 7 6 286 • 87199 

AG E J 
SEX 0 .7859 4 • 187 89 49 .73197 • ~399·1 
S EJ:: 1 .7 9 01 5 • 1.87 12 53 • 7 3 85 7 • 84.172 

AG 4 
SBX 0 .825 93 .18 6 71 57 .77639 . 8 7547 
SEX 1 • 786 05 .18971 43 • 7 2 766 . 84 443 

AGE 5 
SEX 0 .84528 .17272 53 • 797"€,7 • 8928·, 
SEX 1 • 7 26.53 .23642 49 • 6 5 86.2 • 7 9·4 44 

A:GE 6 
SEX 0 • 854 63 • 1614.4 4.8 .. 8 0775 .90151 
SEX 1 .7 92' 7 5 • 17851 54 • 7 4 402 • 84147 

AGE 7 
SEX 0 .817 3 1 • 19 7 33 43 • 75658 . 8 7804 
SEX 1 • 783 ,9 1 • 1 89 7 4 29 .71173 • 85-6 08 

AGE 8 
SEX 0 • 8.03 31 .19556 47 .74589 • 860 7.3 
SEX 1 • 76 9 3 1 • 2 0:6 91 42 • 7 0483 . 833 7 9 

FOR 
ENTIBE SAMPLE • 806 97 • 188.66 7 20 • 7 93 17 • 820 77 

- ·- - - - - - - - - - - - - - - - - - - - -
*Age; 1 ;::; 1 8 + 2 = 17 - 18 3 = 16 1/2 ·- 17 

:=:. 16 - 16 1/2 5 = 15 1/2 - 16 

6 ;;::: 15 - 15 1/2 7 = 1 4 - 15 8 = 13 - 14 

**Sex: 0 = Yem.ale 1 = Male 
- - - - - - - - - - - - - - - - - - - - - .- - - - - -



12 5· 

~ANQY! Sum.m.ar: y Tabl·e : Two Tr ai.t. Variab l es 

* * * * * A N A ~ I S I S 0 F V A R 1 A N C E * * * * 

S U.11!'.l lLP. Y TABLE:T.RAI'I' 'EFFECTS 

SOURCE/BET EEN ss D.F MS F p 

WITH . 
'CELLS 35 . 634 0 70 4 4 0 S,Q 6 

CONS'LAN·r 595 . 0~92 1 5 95 . 0992 11 75 7 •. 02 0.8 .000 
A e .. 4.943 7 .070 6 1. 39 5 2 . 20~ 
SEX • 4·855 1 .4 855 9 . 59 11 . 0 0 2 
AGE X S1.:!X • 24.5 2 7 .0350 • p92 0 • '67 9 

SOIJRCE/ W IT HIN ss D MS 

WITHIN CELLS 18 . 2 72 7 70 4 .026 0 
TRAIT 16 .4611 1 1 6 .4 6 11 634 . 20 54 . 000 
AGE X TR AIT • 55 16 7 .078 8 3 . 0362 • 0 04 
SEX :x TR AIT •. 0.000 1 • 000 0 .. 0'1 9 .. 966 
AGE X sE:x '.X TRAIT. .. 22 55 7 .032 2 1. 2411 .278 

- - - - - - - - - ·- - - - - - - - - - - ·- - - -



1 26 

*****A A L Y .S I S O F V A i I A N C E ~ * * * * 

SU .MA y .T ABL E_; POLA.Bl T.Y EF:F:ECTS (O NI QU'.E SS) 

SOURCE/ B.ETiEEN ss DF .Ms .F' p 

lT.HIN CELLS 71-332 8 704 .1 0 13 
CO NS·T ANT 119 0. 1 67_ 0 ~ 11 90 .169 0 1174 6 . 584 • 00.0 
AGE . 9 a·91 7 • 14·1.4 1. 39 54 . 204 
SEX . 966 4 1 • 96.6 4 9 . 53 J7 .00 2 
AGE X SEX • 4 867 7 • 069 5 . . 6862 . 68 4 

SOURCE/ WITH.IN ss D.F M.S F p 

WITRIN CELLS 60. 5 04 .0 2 112 .028 6 
RESP 37.. 12 6 7 3 12. 3 75 6 43 1. 9 906 .. 00.0 
AGE -X RESP 1.4123 2 1 • 067 2 2 . 3 4 75 .001 
S.EX X. RESP • 116 8 3 . 0389 1 . 35 4 .254 
.AG.E X SEX X RESP .7 264 2 1 .0 3 4 6 1. 2074 . 234 

- - - - - - - - - - - - - - - - - - - -



* * **A N ALY SIS 0 F VARIANCE****· 

UhiVariate Homogeneity of variance T ests 

V r i a l.e •• l1'1AGE1VP 

c oc h ra.ns C (44, 16) = 
Bartlett-Box F (1 5 , 2Q 522} -

Variable •• I 1AGE2VN 

Co c hrans .C .(44, 16) -­
l3art le·tt-Box F ( 15, 243 522:) =-

Vari ab le ~- IMAGEJIP 

ochr_a_ns C (44·, 16.) = 
Ba '.I:'tle tt-Bo:x F ( 15 , 243522) = 

VariaDle •• IMAGE4IN 

co·e_lu:- ans C(44 , 16) = 
Bartle tt-Bbx F ( 15" 2435 22 ) = 

- - - - ~ - - - - - - - ~ -

• 0 8 5 1 31 ,P - · 1. 0 O O ( a p •. ) 
.71176, P:::::, . 775 

• 08653, P = 1. 000 {ap·p.') 
.85778, P = .613 

. 084Jij, P = 1.000 (a pp .) 
• 9·9920" P = • 45 2 

• 1 0 ~ 1 1 , P - · • 1 7 9 ( a pp . ) 
1..- 22 55 7, P = .. 243 

11ult.ivaria~e test f or fi o:moge:neity of Dispersion matrices 

B0xs !1 =-

12 7 

F with (150,2675 97) DF = 
Ch.i-Sguare w~t h 150 DF = 

161 .a /JO 1s 
1,,0781"1~ P== 

16 1. 810701 P =-
. 1ij3 (Approx.) 
•. 24.1 (Ap rox .) 



!J?Eg1g!j._ Q-5 

~WITHIN Sex Summaa !~~1~ : 

1.28 

* * * * * A N A L Y S I S 0 V A B I A N C E * * * * * 

SIMPLE SEX* EFFECTS SU ARY TABLE : 

VEJ.rn:AL POSI''rl VE VS V ERB_A·L NEGA T-l VE 

s URCE ss DP NS 

WITHIN CELLS 12.39264 718 .0172.6 
ti .WITH.IN SEX ( 1). X RESP • 85782 1 • 85 782 
MW.IT:H1N SEX (2 ) X RESP .52500 1 . 52500 

- - - - .- - - -· - - - - - - - - - -

SI11PLE SEX EF·FECTS S0.l'l.MARY TABLE: 

IMAGINAL POSITIVE VS IMAG1NAL NEGATIVE 

SOURCE 

WITHIN CELLS 
'- ITH IN SEX ( 1 ) X RES P 
MWITHIN SEX(2) X RESP 

ss 

12. 18 1 43 
2.02491 

• 9 11 71 

•Sex: ·1 = Female 2 = Ma l e 

D 

71 8 • 016 97 
1 2 .• 021'9 1 
1 . 9 l171 

- - - - - - - - - - - - ~ - - - - - - - - ~ 

-

:F 

49 . 7 0023 
JO . 41 7.45 

- - - -

11 9 .- 35 48 
53. 73 7 96 

-

p 

.000 

.ooo 

p 

.boo 

.000 



LiWI THIN .Agg SummarL .Is.£_.§ ! 

2_im_Ele, Var.iabl e ~ff.§£i§ f of Ag_~ 

1.29 

* * * * * N A ·LYS:tS 0 F V A R I A N C E * * • * * 

Sit1PLE AGE* EFF' :ECTS SU MMARY TABLE: 

V E1: BAL P O I'l'I VB VS VE. BAL NEGA IVE 

SOURC E ss DF NS F p 

WITHIN CELL$ 12.2 369.2 712 .01719 
M ITHI'N A.GE ( 1) X RESP .07495 1 .07495 4 .• 361 0-8 .0 3 7 
M lT ff i r:1 AG E ( 2) X RESP • 0730 9 1 .. 07309 4.25269 .. OliQ 
l'1 ITHIN .AGE (3) X RESP • 0393'5 1 .. 0 3935 2.28967 • 1 3 1 
11 wrT arn AGE (4) X RESP • 1.2-765 1 .1 2765· 7.4 274 2 .o 7 
ffWI.THI AGE (5 ) X RESP .3663 1 1 .36631 2 1.31336 .o 0 
f1 IT .HI N AGE (6) X RES·P . 2 4402 1 .24402 14.1 9 42 .000 

WI 1 HI AGE (7) X BES P .222 7 8 1 .22 278 12~ 96208 • 00.0 
Li WI" HIN AGE(8) X BESP .39040 1 .3 9 040 22 .71511 .ooo 

- - - - - - - - - - - - - - - -. - - - - - - - -
SIMPL E AG E EfFECT S SUI1MARY TAB.IE.: 

IM.AGI . r, POSI TIVE vs AGINAL NEG AT IV E 

SOUBC:E ss DF ij$· F p 

WITHIN CELLS 1 2 .13361 71 2 .01704 
MW:IT HIN A(YE ( 1) X RESP • 1 923 5 , • t9 235 11.,286 9 .o 1 

flITB!N AGE(2) X RESP .4332 1 1 • 433 21 25 . ~2 077 .000 
.MWIT lN AG:E (3) X RES:P .31547 1 .31"54 7 18. 5·11 .83 .000 
MWITHIN AGE (4) X RESP • 4 766 7 1 .• f+7667 27. 9.70 86 . 0 0 
i1WITBIN AGE (5) X RE.SP .138~-5 1 • 13.8.85 8 .1 4791 -0 04 
MWITHIN AG.t; (6) X RESP .39681 1 • 3 96-S 1 23 . 8 503 . ·O 0 
Mv/ITHIN AG E {7) X RESP .42733 1 ,.4 2 733' 25 . 0756q .000 
MWITHIN AGE ( 8 ) X RES P • 6037 5 1 . 60375 35442814 .0 00 

-- - - - - - - - - - - - - - - - - - - - - - - .. - - - - - -
*Age: 1 = 18+ 2 = 17 - 18 3 = 16 1/2 - 17 

4 = 16 - l 6 1/2 5 = 15 1/2 - l6 

6 = 1 5 - 1.S 1/2 7 :::, 14 - 15 8 =· 13 - 14 
- - - - ·- - - - - - - - - - - - - - - -- - - - - - -
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