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Supervisor: Professor C. Brian Harvey

ABSTEACT

This investigation represented an initial enquiry iato
the preferred thinking styles of young and middle
adolescents. Elkind's theories of the imaginary audience
and the personal fable (see €.9g., Elkind, 19€67), derived
from the Piagetian concept of developmental egocentrism,
were offered as plausible reasons to infer a heightened use
of and preference for an imaginal style of thinking in this
age group. The developmental tasks that obtain during this
period as suggested by Erikson (1950) were cited as a
codicil.

A modified version of the Individual Differences
Questionnaire (IDQ, Paivio & Harshman, 1983), made
linguistically accessible to this adolescent age group, was
used in the assessment of over 700 early and middle
adolescents. The data generated by this instrument were
factor analyzed following the procedures previously outlined
by Paivio and Harshman (1983). Fuarther multivariate
analyses were carried out when the replicability amnd

stability of the factor solutions had been established.
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The modified IDQ yielded two factors which corresponded
to tae original (nominal) verbal and imaginal scales.
Further, a six factor solution was deemed to be the kes
representation of the simple structure of the factor space.

This replicated the previous study by Paivio and Harshman

(1983) . In th

D

present study an imaginal factor was primacy
in both the two and six factor sclutions.

ffultivariate analyses using a subset of 40 items from
the IDY, balanced for trait and polarity, suggested a stroag
hias toward an imaginal style of thinking for this sample.
No significant age differences were found within the study.
A small, significant effect for sex obtained, the females
scoring higher on all items {on averaje) than the males. A
noticeable polarity effect was discovered such that
negatively worded items (disconfirmation of a trait) were
scored with more assurance than positive items.

Inplications for the classroom were suggested.

EXxaminers:

Dr. R. B. May =

—— e —

Dr. P. Duancan
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CHAPTER CGNE
Introduction

in the early 1970's, Allamn Paivio and his associates
developed the Individual Differences Questionmaire (IDQ, See
Paivio, 1971; Paivio & Harshman, 1583) a researcch instrument
ained at assessing both verpal and imaginal traits,
including preferences, abilities and habits. The
construction of this instrument came at a time both of
renewed and growing interest in such traits and of CLesearch
in the area of mental imagery, which had, between the 1920's
and the late 1950's, effectively and rather thoroughly been
ostracized (Holt, 1964) . This state of affairs, however,
was ameliorated when it became apparent that S5-K theory
(Hebb, 1960) could nct answer all questicns on coygynition and
development.

The IDQ, the construction of which was based on dual
coding theory (Paivio, 1371; 1S78), was initially
administered to undergraduate university samnples with sone
very positive and interesting results (Paivio & Harshman,
1983) . One outcome of this research was the realization,
often considered but never thoroughly investigated, that

imagery plays an important role in day to day cognition.



Fresearch on memcry develofrment and memory strategies in
children has contributed much to the understanding of
eucoding and retrieval processes in canildren (see Pressley,
1977, for a review), but there appedars to be a continuing
need of research in this area throughout the developmental
span. To date, research in the area of adolescent cognitive
development is limited compared to the body of child and
adult research extant. To contribute to this area of
apparent neglect was one of the aims of this investigation.

The IDQ, which in the earlier research (Paivio &
Harshman, 1983) yielded six stable factors, three defined
around verbal traits and three arcund imaginal, was
reevaluated and modified slightly to be accessible
linguistically and contextually to a younger
population--namely early and middle adolescents. The
resulting 86 item device was subsequently administered to
more than 800 junior and senior high schcol students,
ranging in age from 13 years to approximately 20 years of
age. The experimental hypothesis was that early and middle
adolescents would show a heightened preference for imagimal
thinking vs. verbal/linguistic, contrary te¢ earlier

predominant theories (Bruner, Olver & Greenfield, 1966) .



CHAPTEER THCO
Literature FReview

Introduction

The literature examining adolescents' use of imagery is
sparse compared to the body of research so far generated ou
adults and children. This gap in tne literature, from about
age 12 years (grade 6) to around age 17-18 years
(post-secondary) may be the result of two separate trends.
First, it has often been held that, with the cnset of formal
operations, usually said to occur at about age 11 years
(Gander & Gardiner, 1981; Gardner, 1982), two things obtain:
the use of images and i1magination decreases as the child's
new grasp of abstract concepts stimulates propositional
tbinking (Pressley, 1962); and, lanjuage skills maximize
(Bruner et al., 1566). The assumption that language-based
propositional thinking was ascendant precluded much research
into the use of imagery/imagination from this onset. The
second factor, much more practical and a-thecretical, was
that, conjecturally, close to hand samples abcund on the
university campuses of the world, where much of the reseazch
is carried out. Constraints operate to use that which is

most easil; accessible.




in those studies that have included adolescents
(Pressley, 1977; Rowher, 1973; Rowher, kaines, Eoff, &
Wagner, 1977) at least in both the areas of spontaneous use
of imagery strategies for enhanced learning (Pressley &
Levin, 1980) and in the ability to use and usefulness ot
imagery stragegies, developmental increases obtain with age
tirough grade 12. If young adclescents (e.g., 13-15 year
olds) do spontaneously use imagery strategies more
frequently than 4o younger children (e.g., 4-8 year olds,
Pressley, levin, & Bryant, 1983) or adults, what might be

the reason(s) ?

Adolescent Egocentrism
Ejocentrism is a central tenet in Piagetian anid
nheo-Piagetian develofrment (Elkind, 18267; Inhelder & Piaget,
1955/1958) . Egocentrism refers to an inability to
"differentiate the nature of tlhe supject-object interaction
or the subject-object relationship" (duuss, 1982, p. 249).
For the jyoung infant this results in an inability to
conceive of object permanency apart from himself or herself,

for the jyoung child it reflects an imabiiity to separate the

names of objects from the objects themselves, and for the




older child (e.9., 7-11 years, the concrete operational)
this egocentrism is associated with a lack of separation
between the mental constructions of the child--the
hypotheses of experience--and the actual data, or "real
facts" (Elkind, 1967).

With the advent of adolescence, these prior
developmental tasks, or conguests of subject-cbject
relations, are usually achieved, and one sees the emerjeince
of formal operational thinking (Elkind, 1967; Inhelder &
Piaget, 1955/1958). For adolescents, the ability to
conceptualize their own thoughts or tnink abeut thinking,
(formal operations or operations on operations), Lrings with
it the apility to conceptualize the tanoughts of others. And
therein lies the egocentric trap. In thinking about the
thoughts of others the adolescent "fails to dififerentiate
petween the objects toward which the thoughts of ctaers are
directed and those which are the focus of his own coucern"
{(Elkind, 1967, p. 1029).

Elkind also suggested that, as a result of the
physiological changes that occurred in the adolescent (as
well as the psychological; see also Erikson, 1950; A. Freud,

1936/1968; Muuss, 1962) the adolescent becomes singularly



self-preoccupied. This "“self concern", coupled with an
inability to differentiate between self- and other-thkinking,
leads the adolescent to "assume that other people are as

obsessed with his behavior and appearance as he is himself.

I~
=

t is this bLelief that others are preoccupied with his

P et e s . .

the adoiescent" (Elkind, 1967, pp. 1029-1030) . This

adolescent egocentrism, which is self-focussing in anj
social or public situation (even where there is no "public")
led Elkind to suggest the concept of the "“imaginary
audience" (Elkind, 1967; Elkind & Bowen, 1979).

The idea that adolescents create in their minds'-eye an
audieunce, of which they are inmdividually the focus of
attention, was given as a basis for much of adolescent
experience and behavior. Such behaviors as a young male
adolescent spending hours in front of the mirzror combing his
hair and posing this way and that, or a young female
adolescent playing with her make up and mcde of dress for
hours on end could be explained in light of the imagined
audience's reaction to each one's appearance (Garrison &

Garrisom, 1975; Elkind, 1967; Muuss, 1982).



In addition to the 1dea of the imaginary audience,
another concept was defined by Elkind, the "personal fable,"
(Elkind, 1967), which results frcem a tendency to
over-differentiate feelings. Adolescents tend to regard
themselves as unigue and special, and as having experiences
of such intemnsity and richness that no one else could
possibly "“know how it feels." The "personal fable" 1is a
story the adolescent "tells himself and which is not true"
(Elkind, 1967, p. 1031). Such "myths" as immortality and
the impossibility of pregnancy or serious personal injury
(indestructability) and much of adolescent delinguency could
be attributed to a "belief"™ in this personal facle (Muuss,
1982) .. (Blos, 1962, commented on the vicarious nature of
the adolescent's imagination at this time. Couched in
pneo-Freudian ego—-concerns, Blos sugyested that at this time
there was a very thin line between inner and cuter
experiences--between fantasy as imagination and as "imagined
Leality.W)

While Elkind interpreted adolescent development from a
cognitive perspective, E. H. Erikson viewed the same period
from an ego-psychoanalytic perspective. In theorizing on

human development Erikson (1959,1968) postulated eigkht



separate stages, sometimes referred to as the Eight Ages of
Man (Yussen & Santrock, 1978). Each stage focusses on
development in the context of a reconciliaticn of biological
pressures and soclocultural expectations, resulting in
stage-specific conflicts which cculd be resolved more or
less positively (healthy vs. unhealthy). The central
conflict that emerges at the time of puberty is that of
personal identity vs. role confusion (Erikson, 1950).

Lrikson suggested both that there was a discontinuity
with previous development at puberty and that the yourng
adolescent experienced a physiclcgical revolution. The
young adolescent, therefore, became preoccupied with how he
or she appeared to others (i.e., the image of the self).
This was, therefore, seen as the time to develop a strong
ego identity. This task (to establish omne's own identity)
involved the attempt to recoancile the previous experiences
of childhood with the emerging, and initially alien,
somesthetic and emotional self-images and then further to
take this recomnciliation and make it a part of future
plans--a truly mammoth task.

Erikson suggested that the task of identity

establishment focussed not only cn scomatogenic/sexual



experiences, but also on the development of a vocational
identity (Eriksomn, 1950,1968; Yussen & Santrock, 13976). Tae
selection of an occupational role, and tentative steps
toward this, gives adolescents scmethinyg objective to whica
they, as well as others, can identify and which subsequently
reflects on each one's role in the society. Freguently
adolescents identify with popular figures, especially those
who are media prominent. This is the time when adolescents
imagine roles to see which, 1if any, match their owuwn
self-concept. Erikson (1959) stated that it was at this
time tiaat society allowed a period of "psychosccial
moratorium," in effect allowing for wild imagimal
experimentation in order to converge on some self- and
other-satisfying role(s). Some of this experimentation
would take place in acting out tae various roles that
accompany being students, children, workers and friemnds, but
nuch experimentation would take place in the mind of the
adolescent--Y"what if"? The Ifreguency and intemsity of
adolescent "love affairs" reflect the constraints of this
developmental period, this in turn bearing on the imaginal
juality of the adolescent's life at this period (Elkirnd,

19567/1968; Muuss, 1962). Piaget called it the metaphysical
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age par excellance (Piaget, 1964/1967, p. 64) in which, iu

the imagination of adolescents, they reccnstruct tke
universe anew. It is a period of heightened idealism, with
a refusal to accept reality (Muuss, 1982). Anna Freud
(1836/1568) suggested that this was a period of increased
fantasy activity internally and exhibiticnism, publicly.

This egocentricysegodiffusive behaviour and thought
lessens as the adolescent matures, starting around age 15
years and continuing thereafter (Elkind, 1967; Elkind &
Bowen, 197%; Enright, lapsley, & Shukla, 1979; Inhelder &
Piaget, 1955,/1958; Muuss, 1962). Elkind suggested thke
decline was associated with the estaclishment of mature
formal operations when the imagined audience was gradually
replaced by genuine social interaction. Erikson suggested
that the obtaining of a job signalled the beginning of the
exud of the comnflict (i.e., identity vs. role confusion).
The maturing adolescent becomes more sociocentric (Eanright,
Shukla, & Lapsley, 1980; Muuss, 1982) and ego-integrated
(Muuss, 1962).

This author suggests that the concepts of Elkind

(perscnal tfable and imaginary audience) lead cne to view

adolescents as particularly labile in their thinking,
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repeatedly using their imagination to envision themselves as
they feel they really are (personal fable) and as they might
or would appear at any given time to others (imaginarj
audience). This is the period when adolescents are freed
from the constraints of concrete, real-world-bound thinking
{(Inhelder & Piaget, 1955/1958), and they may let loose the
reigns of imagination, conceiving themselves in many
disparate roles and getting a feel of them in their minds'
eye. Those thoughts or imaginings that are the more
appealing and are operationally plausible can be
behaviourally verified. But the possibility exists to
create many more 1n the imagination than coulid conceivakbly
be acted out. Using the imagination thusly, could Sseemn,
intuitively, to suggest a more imaginal style of thinking
generally. Hahituat}qn ig_image;g tgggs to ;gad to use in
911 areas of Fpinking_(Paiz§q! 1971) .

The idea that imagery might be elevated in adolesceunts
is one which was not reported in the earlier literature on
imagery (Pick & Pick, 1970). The most popular school of
taought (particularly in the 1960%'s) was that of Brumner and
his colleagues (Bruner, 1%64; Bruner et al., 1966; Elkind,

1581; Pressley, 1982). Eruner postulated three seemingly
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discontinuous stages of cognitive development (Bruner, 1964;
Bruner, et al., 1966; Paivio, 1971). The first stage
(during infancy) was called "enactive" (fp. 12, 1966) and was
roughly eguivalent to Piaget's sensorimotor stage. The
second stage was the "ikonic"™ (p. 21, 1966) where the chald
represented "the world to himself Ly an image or spacial
schema that [was] relatively independent of action®" (Bruner,
et al., 1966, p. 21). Bruner sujyested that childrexn's
imagery during this stage was characterized Ly featuies
found in their perception. He counsidered this stage to be
one characterized by sluggish and distractable thinking. At
what age this stage was over is not quite clear from
Bruner's writing (see Bruner, 1964; Bruner, et al., 1566),
but it may occur as early as age 7 years or as late as 10 or
11 years (Bruner, 1964). The last stage was the "symbolic"
ig which language was the most important feature despite
Bruner referring to "proto-sympolic" activity (Bruner, et
al., 1966). Bruner concentrated "almost exclusively on
language" (Paivio, 1971, p. 19). In language Brumner found
the apogee of cognitive develogpment--the "extraordinarily
swift [cognitive] system" (Bruner, et al., 1%66, p. 40) and
implied that the previous systems of representation would no

longer operate, Leing superseded.
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Bruner based his views con his evolutionary
uuderstanding of man's development. He saw cognitive growta
not in terms of capacity--for the child had the capacity of
the adul t—--bat rather technology, in wanich each stage vas
characterized by mastery of certain technigues passed onh by
the culture. To date there has been little empirical
evidence to support Erumer's ideas (Elkimnd, 1981; Pressley,

1982) .

AL s e

Interest in the nature and function of imagery has
grown exponentially in the last 25 years, outwardly
signalling, at this "reinception," the inability of
peaaviouristic S5-R associationism to answer all (or,
perhaps, even the most interesting) guestiomns ou human

cognition. Toward the end of the last century imagery was

con51dered a seminal concept in the stady of the mind.

Historically imagery concerns precede _the tlme of Plato and

Arlstotle (both of wnom saw the concept as central to

S e e ——————e —————

thought), and the use of imagery as a nmnemonic Was coanon in

both the Gzeek and Roman cultures (Horowitz, 1963; cheller,
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1972). imagery is discussed in the writings of the major
philosophers from that time to this present century
(Borowitz, 1983; Marks, 1972; McKeller, 1972). At the turno

of the cemtury, some of the major figures in psychology were

contributing research on the properties of imagery, men such
as Galton, Fechner, Titchener, Boring, Freud and Jaensca
(Mckeller, 1972) -

The decline in the importance of imagery took place ou
several fronts. 1In the Wlirzberg school it was discovered
that subjects, trained to report on their thimnking
processes, could not, in fact, always do so. FProblem
solving could take place without conscious use of imagery
(lorowitz, 1983). On another front, Zbbinghaus (1885/1564)
concentrated on rote learning of nonsense words to fathom
and chart the process of memory: his reseacch is still seen
as germane to the understanding cf memory processes.

Thirdly, psychology witnessed the ascendency of behaviourism
and of its champion, J. B. Watsomn, who denied even the
existence of imagery, let alone that it could be studied
empirically (Watson, 1213). As a result of these (and
other) influences, imagery as a major factor in defining \

human faculties was "ostracized" (Holt, 1964).
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Behaviourism, hcwever, could not answer all the
important questions, even on human pehaviour (Kosslyn,
1583) , let alone on such concepts as cognition, perception
or language acquisition. Imagery was not dead for those
30-40 years (Paivio, 1971), but real interest in the concept
did not reoccur until the early 1960*'s (Holt, 1964). With
the reemergence of imterest in imagery came also &
reemergence of interest in the previous research,
particularly that dealing with imagery types (Galton, 1%07),
inagery vividness (Betts, 1909) and imagery control (Gordon,
1949). The use of self-report measures Lecame freguently
associated with this new research, of which, comment shall

be made later.

Definition

There appear to be two disparate approaches to the
conceptual definition of imayery. On the one nand taere are
those who view imagery as a hypothetical comnstruct and use
various operational deiinitions (dolt, 1972; Faivio, 1871).
On the other hand, there are those who, like J. T. E.

Richardson (1580), suggest a need to go beyond mere

operaticonalism. They assert both that imagery has an

e



16

empirical, phenomenclogical existence and that the
experience of imagery is undehiable (Kosslyn & Pomerantez,
1977)

Identifying imagery as a theoretical construct with
various operaticonal definitions is standard and
upcontroversial (J. T. E. EkKichardson, 1980). Host
definitions of imagery have scme conception/description of
its "percept-like" gqualities: "a guasi-perceptual phencmenon
occurring in conscious experience" (Marks, 1977, p. 275);
"material occurring in comnsciousness not immediately
preceeded by perceptual aptake" (Gowan, 1978, p. 23); "a
mental likeness of a perceived or perceptible phenomenon
that can be represented in visual, auwditory, tactile, or
other sensory forms" (Hall, 1981, p. 61).

Paivio (1971) suggested that there was nc necessity of
conscious experience of imagery for it to mediate overt
behaviour {see also Bugelski, 1977), a position which
psychoanalytic tradition (with its duwalism) has always
maintained (Holt, 1972; Horowitz, 1983). Holt (1972), on
the other hand, argued that "consciousness may make &
considerable difference" (p. 10) and, therefore, suggested

both that image be used for the phenomenal content of
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sensory experience and that presentation be used for the
mediating process, sans awareness; to date this position has
not been largely followed. J. T. E. Richardscn (1980) and
barks (1977) pointed out that most operational definitions
of imagery tacitly assume that there is a conscious
awareness on the part of subjects when mental imagery 1is
evoked (by various stimuli) and of strategy use to remember
(such stimulus material).
The phenomenological point cf view is stated by J. T.
E. Richardson (1980) in the following:
Like both sensations and emotions, mental images are
conscious mental episodes of a definite temporal
duration. Unlike emotions, mental images do not seenm
to have a characteristic, natural (that is,
non-verbal) , pehavioural manifestioD.«..Unliike
sensations, mental images do not yielid infermation
about the world, and the formation cf mental images may
be a volutary activity....Like sensations, emotions,
and thoughts, mental imagery manifests an
epistomologicel assjymetry between its ascription to
oneself and its ascription to others: the ascription

of mental imagery to oneself is incorrigible, in that
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o
o

ne cannot be mistaken apout whether one has a mental

—_—

|

imaje [italics added], and it is criteriomnless, in that

it cannot be based upom any process of

observation....so the notions of consciousness and
self-consciousness are cruclial in discussing mental

imagery (p. 34) .

On this basis J. T. E. Richardson argued that the
investigation of mental imagery should place primary
enphasis on verbal reports or imagery, attempting to
formalize them in a system of protocol questionnaires.
Behavioural manifestations of imagery are seen only as
symptomatic, are useiful only as correlates of the empiricail
phenomenon, and do not constitute logically adeguate
evidence for tbe assumption of mental imagery. Js T 2.
kichardson distinguished between the empirical phenomenon of
imagery (postulated as universal) and a hypothetical
construct used to explain the faculty of imagery, the former
being the experience of imagerj and the latter the
physiological states of the mechanism causally responsible
for that experience.

For the present study (the phencmenclegical fposition

notwithstanding) the definition cf Gordon (1972) appears the
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most complete: M"the perception of forms, or colors, or
sounds, or smells, or movements, or tastes in the absence of
an actual external stimulus which could have caused such
perception. This does not mean that such external scimuli
did not present themselves in the past or that the image is
necessarily independent of such past experience but...at the
time of the percepticn no such stimulus 1s present" (p. 63).
To this definitiom the author would add the ccncept of
fantasy or daydream imagery, in which events or forms or
sensations which have not presented themselves previously
may be generated and manipulated (viz.,future-thinking or

speculation).

Development

Piaget and Inhelder (1966,1971) suggested that imayes
are not utilized until relatively late and, therefore, were
probably not acquired until iater development. Classifying
inages into either reproductive or anticipatory, they
stated that reproductive images appear with the onset of
symbolic function (language) scmewhere at the outset of the
preoperational stage (1 1/2 - 2 jears of age). Anticipatory

images developed concurrently with operational thinking,




iritially with concrete operations. Piaget and Inhelder
suggested that there seemed to be a parallel development in
imagery, perception and intelligence, but that the
development of imagery was not autonomous, appearing both to
support cognitive development and, yet, to be based on
cognitive development. KRegarding regrcocductive images they
stated that "it is self-evident that the preoperational
images, just as anj other kind of images, will promote the
acquisition, or at least the fixation and consoclidation of
data" (p. 376). "The image...makes a positive contribution
[to cognition]; it plays a part in improved
knowledgee..-..[{but] in no way serves to prepare for
comprehension of the transformation [i.e., operation] as
sach" (p. 377). Anticipatory images on the other hand

"constitutes an auxillary that is not only useful to, but in

many instances necessary for the functioning of the
operations [italics added ]" (p. 378) . TIhe image and
imaginal thought, while lacking veridicality, act as an
impetus to deduction enabling a rough outline of what the
operations refine and bring to a logical conclusicn.

The image alilows the child/adolescent, like the

creative adult, only on a smaller scale, to make globkal
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predictions or broad jeneralizations before detail can bhe
ranaged and to deduce more precisely the transformations
themselves. It was the opinion of Piaget and Inhelder that
the image, while perhaps not critical to cognitive
development, engendered quicker development and a more
thorough comprehension and anticipation of future possible
events.

Tower (1583) suggested that imagery benefits not only
cognitive but also aifective and social development.
Cognitivel{{_}pagerj fosters the development of attention
apg éggcentration by self-reinforcenent c¢f pleasureable
activity. It facilitates memory development by encouraging
cehearsal and broadening encodiny strategies. It develops
organization of thinking and leads to increased
discrimination between fantasy and reality, peripheral from
central informatiom, and the ccncept of self vs. cothers. It
encourages originality and flexibility in thinking. The
exercise of 1imagery facilitates language development (Tower,
1963)

Lffectively, imagery promotes elatcoraticn and
differentiation of self identity, encourages risk-takinyg

behaviour in novel situations, and encourages the
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development of non-verbal cue perception. Imaginative
skills are associated with emoticnal regulation, kehavioural
self-control and intrinsic motivatiomn. Imagery is also
useful in regulatipg and relieving stress, allowing
emwotional "acting-out" to resclution to take place im the
imagipation.

Socially, Tcwer (1981) stated that those showing
imaginal characteristics tended to be the most sought-out by
others, the most open to relations with others, and the most
self-secure in those relations. She suggested that
imagirative skills contributed to the development of a4 semse
of "social place"--one's role in society (see also Erickson,
1959) . Finally, it appears that the imaginative
childs/adolescent/adult is mcre receptive to learning from
others. The imaginative person tends to be a better learner

overall (Tower, 19383).

The capacity to image Seems to Dbe universal: ability
may vary but the potential is prcbably unrestricted (Gorden,
1$72; #arks, 1972; A. Richardson, 1969). Gordom (1972), in

fact, sujgested that the innate releasing mechanisznm,
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discussed in animal research, appears to behave much in thé,ﬁf
way that images function: helping to relate the
multiplicity of objects aud events in the (stimulus) world
to the animals' species specific behaviour(s). The image

functions by structuring and creating oxrder-that is

meaningful out of the apparent sensory overload that occurs

from natural experience. )

The image functions as a time bridge so that events of
the past can be held and meaning made of them in the present

context (Gordon, 1972). Similarly, present and past

experiences can be projected to the hypothetical future,
allowing possible outcomes to be analysed and reduced to the
nost meaningful and manageable few. This use of imagery in
time also helps to render past and present obstacles and
failures more tclerable for the sake of future satisfaction.
Images are the “raw material" of imagination, and Gordomn
(1972) suggested that symbolic thought could not functioa
without imagery.

Imagecy is associated with greater self-confidewnce in
those who report its use--irrespective of performance. In
the field of competitive sports it functioms both in this

affective manner, which, if not enkancing performance,
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precludes inferior performance due to lack of
self-assurance, and as an adjunct to physical practice
(viz., mental practice; see Suinn, 1983).

Fox (1914) reported that imagery functions as a ‘,n;ﬂ
ggggtitu;e for percerts where the latter would be used in
problem solving., He suggested that images were generally
aroused when difficulty to understand a propositicn produced
mental conflict, and served to reduce that conflict,
particularly in novel situations. This led Sheehan (1972)
to argue that a critical function of imagery lay in its
usefulness in incidental recall cr non-intentiomal learning.
(The need to recall inadequately encoded material was

thought tc cause mental comnflict and imagery was utilized to

problem-solve.) )

-

Inagery also functions as a memory device (Harks, 1572;
Paivio, 1971). Marks (1972) suggested that those who report
good imagery were able to utilize a source of informatiomn
that seemed unavailable to those who reported only vague or
dim imagery. (This is most obvious in tests of picture
recall.)

Marks (1972) also distinguished between the %;tgra} and

assocliative functions of imagery in memory. The literal
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function 1s apparent when subjects form an "exact" image of
the stimulus pattern and in retrieval sukbsequently
"read-off" information from that image. (This appears to be
a relatively weak function, Marks, 1972, although Sheehan
and his assocliates have reported positive findings, Sheehan,
1966, 1967b, Sheehan & Neisser, 18969.) Imagery functions
associatively when subjects use imagery to form an
association between two or more stimuli. Imagery in
palred-associate learning and mnemonic "“mental walks" are
tWwo consistently viatle uses of associative imagery (Paivio,

1571) .

Measurement

Betts' (Questionnaire Ufpon Mental Imagery, am apparently

unwieldy device reporting across seven sensory modalities r
was modified by Sheehan which resulted in a 35-itenm
guestionnaire (QiiI; Sheehan, 1567a). The QMI has heen
positively related to creativity (in men), imgrovement in
physical skills (with mental practice), field independence

(in women) and extroversion-intrcversion (see Ernest, 1977;
Sheehan, Rshton, & White, 1983). Marks (1973) thought that

the QMI was too expansive and modified it to create the
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Vividness of Visuwal Imagery Questionmnaire (VVIQ) working on
the premise that, by limiting interest to one modality, less
confusing results might obtain. The VVIQ has been
positively related to paired-associate recall,
hypnotizability, freguency of dream recall and memory
pecformance (see Sheehan, et al., 1983). The VVIQ appears
to measure not only imagery vividness but also, to some
extent, imagery control (Ernest, 1977), as does Gordon's
Test of Visual Imagery Control (Gordon, 1949).

Singer and Antrobus (1963, 1972) developed the Imaginal
Processes Inventory (LPI) which focussed on imagimation,
fantasy and daydreaming and the "stream of mental
consciousness" which they suggested reflected an cngoing
manifestation of man's image-making capacities. Two of the
scales deal particularly with visual and auditory imagery in
daydreams. Singer and Antrobus (1972) have used the IPIL
with emcouraging results in clinical settings (Sheikh &
Jordan, 1983)

On the assumption that the ability to image could be
inferred from behaviour (Paivio, 1%71), a body of research
has accrued using various spatial abilities tests to

separate individuals (presumably) on imagery ability (for
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reviews see Ernest, 1977; Paivio, 1%71). In addition to
spatial abilities, other performance measures such as mental
rotation oi images, selective interference effects, visual
tracking, pursuit learning (with imagery) and various
eidetic tests have been used to frovide correlaticns between
imagery and paired-associate learning, short and long tecm
memory and coynitive growth (Ernest, 1977). As performance
measures are not the subject of this thesis, they will not
be further discussed. They are mentioned only for
reference.

In recent years Allan Pdivio's work has been dominant
in the field. His research has established bcth the kasic
patterns and the methodological foundations for all
subsequent research. His aim frcm the outset was to build a
rigorous, empirical methodology which, while studying a
"mentalistic" comncept such as imagery, wculd satisfy even
the most radical behaviourist (J. T. E. Ekichardson, 1980).

Paivio identified two types of coding or representation
used Dby people in psychological tasks: "images and verbal
processes are viewed as alternative coding systems or modes
of symbolic representation" (Paivio, 1971, p. 8). These two

systemns are highly specialized systems for organizing,
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encoding, transforming, storing and retrieving informatiown
and yet are highly interconnected. The image systen is_psg@
to deal with perceptual information.and.the verbal system
with linguistic information (Paivio, 1978, 1578). J. T. E.
Richardson (1980) sugyested that this led to identifying
toree levels of processing: the representatiocnal, wnere tae
sensory trace arouses the appropriate symbolic system; the
referential, where the representations of one system arouse
corresponding representations in the other

(interconnections); and the associative, involving

associations within or between sjystems. That any or all

systems are involved is task dependent. Based on dual ¢
{
coding theory, Paiviec and his associates developed the L

Individual Differences Questionnaire (IDQ), described in
more detail elsewhere.

There have, however, been guestions whether
self-reported imagery ratings predict subseguent

performance. Cne problem has been the assumption that anjy

of several tasks indicate imagerLy processes, an assuanption
which may be tenuous at best (J-. T. E. Richardson, 1980).
Where factor arnalyses have been used, Juestionnaires

consistently loaded on rfactors separate irom performance
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measures, particularly from spacial relations tests
(Divesta, Ingersoll, & Sunshine, 1971; Forisha, 1975). This
in itself does not necessarily reflect 11l on any particular
measurement, but it may indicate that the wrong questions
are being asked. Very little of the literature, however,
has been concerned with the IDQ (see White, Sheehan, &
Ashton, 1977). “1his does not mean that the IDQ could not be
prone to some of the most cbvicus pitfalls of self-report
measures (e.g., possible incongruence between introspection
and actual process); but the ILD is addressed, in a sease,
to different psychological characteristics. Such measures
as the QMI or VVIQ typically deal with vividness or coatrol
of images, and there is, perhaps, some justificationm in
allowing the argument that individuals might be using unigue
(persomnal) baselines for judging their own vividness or
control. The IDQ does not seek specific ratings of various
imagery properties, but rather an indication, on a yes or no
basis only, of an individual's professed preferences, habits
and apilities. It is easier to argue that a perscn would
kpnow whether he or she had or had not used imagery im
different situations than whether that imagery was rated "5%
compared to someone else's "7 (i.e., on a Likert-type

scale) .
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J. T. E. Richardson (1978) distinguished between coding
ability and coding preference. He suggested a need for
research in tne area of preference. A. kichardson (1983)
made the same distinction, allowing that cognitive style
referred to the habitual preference for performing tasks one
way or another, and stated that he found no lcgical or
empirical reason for neglecting data developed from a
systematic concern for experiential events. 7The modified
form of the IDQ was used in the hopes of adding tc these

data.

Chapter Concliusicas

Eecause children exhibit observable behaviours and
respond to verbal guestioning confirming a vivid and active
imaginative 1life, which, bas been suggested, diminishes as
the child gets older (see Kosslyn, 1983), it was assumed
that verbal cognition was on the ascendency to the exclusion
of the imaginal (Bruner, et al., 1966) . The literature
linkirg imagery with adolescents is minimal. There are,
however, enough data to suggest deiinite developmental
trends 1n the use and preference for imaginal strategies

(Pressley, 1977). The ability to imagine allcws humans to
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alter in some degree reality itself and allows them to be
active designers of their own future rather than fassive
recipients of events impinging upon them. Bleuler
(1912/1951) called the imagination process autism, the
un-reality factor, which HcKeller (1972) used to
differentiate between auntistic and reality thinking
(A-thinkinyg; E-thinking). A-thinking was the world of
imagination and was non-realitj-based. E-thinking was based
on logic. He likened A-thinking to raw material, creativity
and authorship and R-thinking to the process of editing or
editorship (McKeller, 1963). Such characteristics appear to
be in the domain of adolescents.

It is this author's understanding, Lased on his
interpretation of the thecoretical perspectives of Elkind,
Erikson and Piaget that early and wmiddle adolescents should
be different from adults in their self-reported imagery and
verbal traits. The hypothesis is that adolescents will be
higher self-reported imaygers given the developmental tasks

they are facing.
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CHAPTER THREE
Hethod
Introduction
This chapter describes the subjects used in the
experiment, the instrument developed to assess adolescents'
imaginal and verbal traits and the procedure used to gather
the data. A note on the limitations deriving from the

method used in this study will be given in Chapter 5.

Subjects

The subjects of the study were earl; and aiddle
adolescents enrolled in one senior and two junior Ligh
schools in Victoria. The students were enrolled in grades 8
to 12, and they were from ali streams of the schocls!
programs. In the semnior high schoel, all students taking
English were used (virtually the whole school). 1In one
junior high scheol, the whole school was assessed. 1n the
other, the majority of grade € and 9 students were examined.
The students ranged in age frcem 13 years and Z months to 21

years and 9 months (with one mature student). The median

age was 15 years and 4 months at the time of the study.
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There were 857 frotocols collected from the three
schools, with roughly an egual number collected from each
school. OQf these, 793 were retained, 58 protocols being
discarded from the study because of (a) insuificient
data--no protocol was retained with 12 or more items
unanswered--or, (L) because of obvious mnoncompliance. These
data were used in the initial factor analyses. In the
subseguent analyses, oniy those cases for which there were
complete demcgraphic data reported were used. This resulted
in further reducing the number of subjects to 720. Table 1
represents the demographic data of the student sample used
for the multivariate means analyses.

The schools were located both imn the city core and in
the outlying suburbanp community. No distinctions were made
regarding race or socicecomomic status. The subjects were,
however, assessed rfor familial organizaticn. The breakdown
of family structure, which was ccded for 706 subjects, 1is
summarized in Table 2. In all cases participation was
voiuntary, and no name identification of individual students

was used.
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Table 1
Student Sample for Hultivariate Means Analysesg on the iDY
Sex
Age* Males Females Total
n 2 18 43 35 18

17 < n < 18 44 31 75
16 1,2 < n < 17 53 49 102
16 < n < 16 /2 43 52 100
15 12 £ n < 16 49 53 102
15 £ n < 15 172 54 48 102
14 £ n < 15 29 43 12
13 £ n < 14 42 47 &89
Total 357 363 720
*nL = age in years at the time of testing




Table 2
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Sex
Parenting Male Female Total %
Guardianship 13 16 Z9 .11
Single Parent 80 58 181* 25.64
Both Parents 255 2353 496 ** 70,25
Total 348 349 706%%x%  100.00

*3 cases, no designated sex
**6 cases, no designated sex

*%¥*¥Tncludes * & *%




36

Instrumentation

The Questionnaire on Imagery, Verbal Hakits

ar
=

14

i

Thipking S5kills (see Appendix B-1), a modified form of tne
IDQ originally developed by Allan Paivio and his asscociates,
was the only research instrument used. The IDQ was an

86 item device originally developed at the University of
Western Ontario to assess imaginal and verbal habits,
preferences and abilities (Paivio & Harshmam, 1983).

The ID{ was reworded by the author to be linguistically
accessible to the younger population. The essential meaning
of each item remained unaffected and no items were deleted.
The version of the IDQ used im the present study asked the
subjects to respond e€ither "True" (scored 0) or "False"
(scored 1) according to the criteria of how each statement
reflected their own experlence. Each item was in the form
of an "I"™ statement (See Appendix A-Z2). Opscan computer
sheets were provided for the students on which to mark their
answers. Accordingly, a set of scores based on this binary
choice scoring system was collected for each subject over
the whole device and all subseguent analyses were cairried
out on these data. The instrument was used in a swmall pilot

study, and it was found toc be both readable and
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compreaensible by 8 to 10 year old students, and it,
therefore, was felt to be easily accessible tc¢ the target
Samples.

Ernest (1977) reported that the IDQ had predictive
value of individual performance that other self-report
measures have often lacked. Marks (1977) reported that the
scale showed reliability over time, and Hiscock (1978)
reported that alpha-coefficient reliability wvas
"satisfactory" ( .80 for the imaginal scale, .83 for tae
verbal) . A. Richardson (1977), using a subset of tae
device, found it reliable and valid, both behaviorally and
physioclogically.

Two problems associated with self report measures,
response set and narrow focus, have been addressed by the
IDy. The instrument covers broad verbal and imaginal traits
and has both positively and negatively worded versions of
most items. Previous research with the IDQ fcund it free
from response-set effects and social desirability bias

(Ernest, 1977; Hiscock, 1978).



38

Procedure
The revised IDQ was administered im class time by the

designated classroom teachers. It was felt that this

ffered the least interruption tc normal routine. The
distripution and administratior cf the guesticnnaires were
handled by each high schocl at times that were

individually most convenient. The author was availakle in
all cases for consultation. A standardized introduction and
explapation (see Appendix A-1) was given to each teacher to
read before administering the revised ID(C. Generally,
aduinistration was straightforward and was completed within
forty minutes (maximum). All data collection was done within

a three week period in April, 1S85.

Hypotheses

If there is indeed a developmental trend in imagery use
with the onset of adolescence generally resulting in
increased use of imagination, then this group should report
higher imagery than an older population (or younger--but
this was not addressed in this study).

Specifically (a) early adolescents will report higaer

imaginal habits than middle adolescents, (L) wmiddle



adolescents will report higher imaginal habits than late
adolescents, and (c) late adolescents will report similar

imaginal hapits to adults.

Ha: Early > Middle > Late > Adult

Adult

Ho: Early = Middle = Late

Definitions

1. Adolescence: Pressley et al., (1983) suggested
that adolescence could cover the period ifrom age 10 jears
to, and including, 22 years of age. Hditchell (1979)

conmented that adolescence covered too many je€ars and

too many complex behaviors to be understood as one definable

period. For the purposes of this study, early aedolescence
will be operationally defined as 12-14 years of age and
mniddle adolescence as 15-17 years of age. 1In order to
assess more sensitively any develcpmental trends, in
particular, to see if there are any obvious transitional
periods, the two, brocad, operationally deiined categories
will be further divided into eight discrete age groups.

2. Imagery: See above fcr definition(pp. 16-19)

39
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CHAPTER FOUR
Results
Introduction

This chapter discusses the results of data analyses ou
tae guestionnaire on thinking styles returned from three
local high schools. The study was initially a replication
of a study by Paivio and Harshpman (1983), but it was
conducted on a younger population; as such, initial factor
analysis was carried out using the SPSS procedure FACTOE
(vie, Hull, Jenkims, Steinbrenner, & Bent, 1975) with
iteration on the diagonal to estimate communalities and
cblimin (obligue) rotatiom. Firstly, two factors were
extracted to allow the compariscn of the scales (verbal vs.
imaginal) , and secondly, six factors were extracted using
various DELTZ parameters for comparison with Paivio and
Barshman. Along with these initial analyses, various
orthogonal solutions were generated using VARIMAX rotation
in the SPSS-X package. Usiny the information generated by
the factor analyses, factor-based item sets were created and
operationally defined by the included variasles. The
subsequent "sets'" were analjysed Lty multiple analyses of

variance (MANOVAs) on 720 cases for which there were
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sufficient demographic data. These analyses will bs
discussed in detail below.

The data were read by an optical scanner into a
computer file. After the data were entered, the file was
checked for accuracy against thbe original protocols, and any
corrections necessary were made. All prcotocols with twelve

or more missing items were deleted from the study.

Factor Amnalyses

"Two of the greatest necessities of factor analysis are
large samples and replication....Replication is too seldon
practiced in any research. And it is particularly needed
in factor analytic studies"™ (Kerlinger, 1973, p. €81; note);
this point has been made elsewhere (Catteil, 1978; Gorsuch,
19863) . Because of these necessities, cone aim of the present
study was to establish the viability and replicability of
the verbal and imaginal traits identified by the IDQ.

Two Factor Extracticm. Initially two factors were

extracted and rotated to approximate simple structure using
CELIMIN rotation provided by SPSS. This program allows for
the choice of more or less obligue soluticons via a parameter

value (DELTA). A series of delta values was used ranging
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from - 0.5 to 0.8. As in the previous study, the factors
deyenerated at delta values in excess of 0.5. Solations
between + (0.5 were similar. The correlations between the
two factors were higher than those reported by Paivic and
flarshman (1983; - .20 at delta = = 0.5; - .22 at delta =
0.0; - .30 at delta = 0.5). The factor accounting for the
most amount of variance in the two factor solution was the
imagery factor (68.3% of the ccmmon variance). This is tnae
first indication that these adolescents are more habitual in
their imagery use than the original, older (university)
sample of Paivio and Harshman. The loadings for the two
factor solution are given in Appendix C-Z.

The purpose of conducting an initial analjysis
generating two factors was to assess the nominal scalinyg of
the items (see Paiviae & Harshman, 1383). These two factors
did reproduce the nominal scaling oi the itens, imagery
items loading on Factor 1 and verbal items on Factor 2. The
factor pattern in the present study corresponded very
closely to that reported by Paivio and Harshman, including
reversal of the nominal scaling of Item 74. In the present
study Item 80 also lcaded supstantially ( - .43) cn the

imagery factor. Tiis may have been a result of rewording



the item, and, therefore, it may be more appropriately
scored as imaginal. Twenty-four imagery and 26 verbal items
had loadings of .30 or more on the factor pattern matrix,
thus indicating the talance of the i1nstrument. Though
loadings of less than an absolute value of .30 are
significant with an N = 799, these were not of interest in
this study, accounting for a small portion of the variance.
Hereafter, only loadings 2> | .30 | are reported as salient;
this follows the Paivio and Harshman tact.

Factor congruence coefficients (Tucker, 1951) were
calculated. For the imagery factor, rogg = .94, and for the

verbal factor, ree = - .95, a high degree of relationship

was obtained (Gorsuch, 1983). Since the sign of a factor is
arbitrary, a high negative correlaticn is eguivalent to a
high positive correlation, as one can merely "“reflect" the
whole factor, paming it in the ofpposite direction (Cattell,
1978; Gorsuch, 1983). Since the first step of replication
proved successful, further analysis was carried out with an
eye to the six factor model presented by Paivio and
Harshman.

Principal Components Analysis. A principal component

analysis was conducted on the data using the SPSS-X package



44

(sP55, Inc., 1983) and rotated by VARIMAX to approzimate
simple structure. Twenty-eight factors were extracted using
the Kaiser-Guttman criterion of eigenvalues greater than
1.0. <Clearly this resulted in tco many factors tc make any
clear interpretation. A common gproblem in usimg 1.0 as a
cutoff when the number of variables exceeds 30 1s the
ipdication of too many factors (Cattell, 1978; Cureton &
D'Agostino, 1Y983; Gorsuch, 1983). Cattell (1978) and
Cureton and D'Agostino (1983) suygygested using tne scree plot
(Cattell, 1978) to help decide the appropriate number of
factois. Using the scree plot (see Figure 1) it was decided
that a six to eight factor soluticm would best represent the
data.

On the rule of thumb that it is better to overestimate
slightly thap to underestimate the number of factors
(Cattell, 1978), both eight factor and seven factor
solutions were generated using both principal components and
pcincipal factor methods. Ik each case this resulted in six
factors which more or less resenbled the six factcr solution
found by Paivio and Harshman. The variance, however, was
more dispersed amony the factors. Tuaese sclutions produced

either one (seven factor) or two (eight factor) factors that
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were uninterpretable. A six factor solution, therefore,
appeared to be the mcst tenable.

Six Factor Extraction. With the decision to accept a
six factor solution, 5PSS was used with COBLIMIN rotation and
various delta values between - 0.5 and 0.8. Again it was
found that solutions between + 0.5 were similar but that
they "collapsed" after 0.5. Alsc, again, as delta values
increased the correlations among the factors were also
higher, reaching a hignest value of - .45 at delta = 0.5.

Inspection of the correlaticn matrix revealed many
smaller correlations. Using dichotomous data this was
expected, as there are ceiling effects on the correlations
(Comrey, 1973). The resultant lcadings on the factors are
also smaller. Bartlett's (1550) test of sphericity was
performed, therefore, to test the notion that the
correlations in the matrix represented random deviations
from zerao; this was rejected (p<.0001).

A perusal of the factor pattern matrix (Delta = Q)
indicated a close match to that found in Paivio and
Harshman. The factor accounting for the most variance in
this six factor space was an imagery factor, and, therefore,

the order of the factors was not identical im the two
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studies. Tucker's (1351) coeificients of congruence were
calculated on the factor patterns from the two studies on
those factors that generally had the same salient loadings.
With the exception of the fifta ractoer in both studies
(which in the Paivio and Harshman study consisted of only
two salient variables) the two sclutions are very similar
(see Table 3).

Even though there was a poor match on Factor 5, it did
not seem profitable to reduce further the test space to five
factors. A re-examination of the scree plot advised
retaininy six factors. Again the caution to over- rather
than underestimate the number of factors was taken into
consideration. Reanalysis using principal ccmponents
analysis and VARIMAX rotation also indicated accepting a six
factor solutiomns.

Table 4 gives the inter-factor correlaticns found in
both studies. The intercorrelations among the first four
factors are higher in the present study than those reported
by Paivio and Harshman, again, perhaps, indicating a
reliance on one style of thinking to the exclusion of

another.
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Congruence Coefficients of Six Factors from Pailvic and
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PRESENT STUDY Ice Paivio & Harshman
Factor 1 =99 Factor Z
Factor 2 .82 Factor 3
Factor 3 - 83% Factor 1
Factor 4 «92 factor «
Factor 5 =39 Factor 5%
Factor 6 73 Factor &

*Factor 3 can be reflected thereby making the coefficient
of congruence positivea
**Factor 5 consisted of only two salient variables, which

also locaded on Factor 1 (Factor 3, present study).




Factor Intercorrelations for Sii Factor Solution: ~Ffrom

Paivio and Harshman (1983) and Present Study

FACTOR 2 3 4 5 6
1 s 13 - .24 - 19 = 26 - 20
2 - .01 .15 .16 - .03 - «07
3 - 229 <03 =23 .04 - «04
4 - .13 ~ .00 .18 .07 .02
5 .08 - .06 <00 2 - .08
6 .15 .26 - .01 = .01 .02

NOTE: Correlations in the lower half of the matrix from

Paivio and Harshman (1983), those

from the present study.

in the upper half
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Interpretation. For the complete listing of all items

with loadings across all factors, see Appendix C-3. The
factor leocadings for those variables with loadings 2 [ .30 |
on the factors are found in Appendix C-4. These are taken
from the factor pattern matrix obtained frem the frincipal
factors solution (Delta = 0).

From the items loading on Factor 1, this factor can be
seen to represent both a positive and consistent use of
imagery or, in other words, "habitual imagery use." The
first three items affirm the use of imagery "often," and
later i1tems reflect the ease of imagerjy use. This factor
accounted for the most variance, and it could be considered
the primary ractor. In all analyses it accounted for
approximately twice the variance of any other factor (see
Table 5). The other factors, by virtue c¢f their eijenvalues
and less stability over analyses, could ke considered
secondary, with Factcers 2, 3 and 4 being major secondary and
5 and 6 minor secondary factors. Factor 2, following Paivio
aud Harshman (1983), could be lakelled “concern for the
correct use of wcrds." The third factor in this six factor
solution is interpreted as "“good verbal expression and

fluency." Items, such as "I am able to express my thoughts
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Table 5

Variance Explained by Sixz Rotated Factors: JVictoria Salipie

FACTOR EIGENVALUE PERCENT OF CUMUIATIVE PERCENT
VARIANCE
1 8.42 9.8 9. 8
2 4.36 5.1 14.9
3 2.75 3s 2 18.1
4 2. 41 2.8 20.9
3 2.15 2:5 23.4
6 1. 81 Ze1 2545

clearly" and "I am a good story teller,"™ lcad high on this
factor. A person high on this factor (when the loading
signs are reflected) both procfesses ease of expression in
both written and verkbal modes and has a healthy vocabulary.
Factor 4 represents "“poor reading abilities"™ and "“the
preference for other forms of communication." Factor 5 is a

bipolar factor of imagery abilities. Degending on the
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direction of the loading, scores on this factor would
suggest either better or poor imagery. This factor has very
little conyruence with any repcrted py Paivio and Harshman.
Factor 6 is a "“vividness of dreams and imagination" factor,
or, couched in psychcanalytic terms, a "primary process
thinking" factor (Paivio & Harshman, 1983).

Aside from the poor replication of Factor 5, the
present study found six interpretable factors with very good
matching to those reported previously. It would appear,
taus, that the IDQ is useful with a younger (adolescent)
population, returning consistent and identifiable factors.
It was decided, therefore, to continue the analysis using a

multiple analysis of variance approach.

Data Organpizatigcn

From the initial factor analyses, a set of 40 variables
was closen according to certain critiera (see Appendix B-Z
for complete list). First, those variables that
consistently had salient loadings en the various factors
were chosen. These were grouped initially according to
trait (verbal or imagery) and supseguently according to

polarity (items expressed in anp affirmative manner vs,., ltems



expressed in a disconfirmative manner). Second, the
variable Ysets" were balanced so that an egual number oI
items appeared in each. Twent) items each were considered
sufficient to represent either trait, and polarity was
counterbalanced in each trait Ly haviag similar (if not
identical) items represented by both positively (positive)
and negativel) (negative) worded statements. This last
consideration resulted in using a few items that bhad
loadinys less than .3 in some of the amalyses. The mean
scores of these grouped items were used in all subseguent
analyses, In the trait analyses the means welIe calculated
for 20 verbal items (VX) and 20 imagery items (IX). The
preference analyses used the means of 10 items for =ach
variaple (used in the previous analyses): Verbal Positive
(VP) ; Verbal Negative (VN); Imagery Positive (IP); and
Imagery Negative (IN).

In order to test the second hypothesis of interest,
that performance was related to developmental level, and t
ascertain where (if any) a transition zone in style of
preferred thinking might occur, the subjects were divided
into eight discrete age groups. The resulting groups were

summarized by age and sex in Table 1 (see p. 34).
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Hultiple Apalyses of Variance

Initially an 8 x 2 X 2 (Age X Sex X Trait) multiple
analysis of variance (MANOVA) with repeated measures on
trait was performed using SP5S5-X procedure MANOVA (SESS,
Inc., 1983). As stated, trait consisted of 20 pooled verbal
items and 20 pooled imagery items. No distinction was
made for polarity of the items. Positive items were recoded
(True=1, False=0) so that a higher score indicated the
intent of the item. The HEANOVA used unigue suas of squares
in all cases, so that each term was, in effect, ordered last
in the design. This represents a conservative approach to
analysis.

There was a significant main effect for sex, F(1, 704)
= 9.59, p<.01. As shown in Figure 2, the females
consistently scored all items (on average) higher than did
the males. There was no significant aje effect or sex x aje
interaction. There was a very large effect for trait, F (1,
704) = 634.21, p<.001, showing the habitual temdency to, or
preference for, an imaginal style of thinking (see Figures 3
and 4). There was also a significant age x trait
interaction, F(7, 7704) = 3.04, p<.01. Though statistcally

significant, this effect was not particularly large; it
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appeared to be due to changes in the rank order of the age
groups between the two variables. IThe main effect for age
(as noted) was not significant. Simple effects for the
differences between the imagery and verbal variables were
calculated for each aje group (pcoled over sei) and for both
sexes (pocled over ages). RAll were significant, g<.001.
These effects can readily be seen in Figures 3 and 4.
in addition to the analyses for the overall effects for
verbal and imaginal traits, the imagery and verbal variables
were subdivided by pelarity (VeP, VN, IB, IN), and an 8 x 2 X
4 (Age X Sex x Response) MANOVA with repeated measures on
response was performed. As was done previously, the '
positive items were recoded so that a "real" preference was |
scored 1. The effects of responding, therefore, would not
be confoanded by reciprocal resiponses on the positive and
negative items. Again there was a main effect for sex, F(1,
704) = 9.54, p<.01, with age and age X sex nob-significant.
The effect for response was significant F(3, 2112) = 431.99,
p<.001. There was also a significant age X response
interaction, F(21, 2112) = 2.37, p<.01. All cother erfects

were non-significant.
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A Priori Univariate Analjses

A4 priori contrasts were coanstructed to assess
differences in responding to the four variables. All
significant univariate results are, therefore, regported,
though the overall F (s) wmight be non-significant
(see Winer, 1971). It appears that any inference, of
course, must pe made with caution, and these results are
reported priwmarily in a descrigptive sense. The contrasts
ordered were: (1) VP vs. VN; (2) IP vs. IN; and (3) VP + VN
vs. IP + IN.

Although the multivariate ¥ for the sex x response
interaction did not reacn significance, the univariate F for
contrast 2 (IP vs. IN) was sigmificant, F(1, 704) = 5.593,
p<«025. As shown in Figure 5, the females showed a greater
polarity effect than did the males on the imagery variables.
All other interactions involving sex and resgcnse type were
non-significant. While the overall age x response
interaction was significant, conly the univariate F oun
contrast 3 reached significance, F(7, 704) = 3.03, p<.01.
This 1s illustrated in Figure 6, with a change in the
ordinal position of the age grougs occurring between VN and

iP, much as in the overall trait effects. With no
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significant main effect for agye this may prove difficult to
interpret as it indicates a lower verbal preference for the
older adolescents and a higher verbal preference for the
youngjer. The reverse is true for the imagery preferences.
All univariate F's were significant for the wvariakle
contraeasts on response. Roy-Bargman step-down F-tests were
enployed to assess the contribution of each contrast (see
Taeble 6). It is readily apparent that, while there is some
significant difference between positive and negative iten
respouses, the largest effect was between the two modes of
thinking, with an imaginal style of thinking being preferred

over a semantic style of thinking.

Exploratory Analyses

While there are no clear guidelines (but see Tukey,
1969) , it has been common practice to follow significant
MANOVA(s) with univariate ANOVA(s) on each of the p variates
(Eray & Maxwell, 1982). 9This frocedure may not "protect"
the F values, but it has been used as an exploratory
[rocedure. ASs this was an essentially heuristic study,
ANOVAs were carried ocut on the data to see if any efrects

which might e obscured in the multivariate space would
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Table 6

Eoy-Bargman Step-down F-Tests on Ordered Contrasts of Iwo

Verbal (¥£, VN) and Iwo Imaginal (IR, IN) Variables:

— o — . —

Response Effects

CONTRAST HYPOTHESIS MS ERRCOR NS STEPDCUN ¥#*
Ve vs. VN 1.30 «B17 75.21
1P vs. IN 205 «016 125.54
Ve + VN vs. IP + IN 26.68 « 052 515.81

*All F's significant, p<.001.

appear to give direction for further studies. While alpha
inflation could be a problem, these analyses are reported
with this consideration. (The ANOVA, in fact, generates the
same results essentially as a MANOVA with no repeated
measures.)

An initial ANGVA on VX and IX gave the same results as

the WANQVA. Using the four polarity variables, an ANOVA
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yielded significant effects for sex and for age on VN, Fsex
(1, 704) = 6.49, p<.025, Fage (7, 704) = 2.85, p<.01, a
significant sex X age interactiom om IP, F(7, 704) = 2.41,
p<.025, and a significant effect for sex on 1IN, F (1, 704) =
14.95, p<.001. 2All other effects were non-significant (see
Figure 7).

While the reliability of these effects could he
guestioned on the basis of alpha inflaticn, they are given
to gsupplement the multivariate analyses. There was a
noticeable trend (ut non-significant, except on VN) of
lower scores for the 16 1/2 year olds on both imagery and
verbal variables, except for the males who showed the
similar decrement, but at age 15 1/2 - 16 years on the
imagery variables, Why this consistent effect was found 1is
not known. Nor can the male anomaly Le explained; 1if the
male scores on the imagery variables were advanced one-half
to one year, the profiles on the variables would Le
identical.

With one exception, tests for simple effects for
variaple differences were significant for all ages (pooled
over sex) and both sexes (pooled over age). IThere was an

interesting trend noticed on the verbal variables: starting
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at age 16 years, polarity etffects diminished, reaching
non-significance at age 16 1/2 years. Nc such effect was
secen for the imagery variables., This can all be seen in
Figure 7 (Appendices D-5 & D-6 gJive the ANOVA summary

tables) .

Family Structure Effects

In addition to the above data, the subjects were asked
for information (anonymous) on their family structure. This
information was coded for 706 subjects and was summarized
previocusly in Table 2 (p. 35). A one-way analysis of
variance was performed on the four polarity variakles by
family structure. There were significant trends found in
both verbal positive (VP) and imagery positive (IP)
variables, and similar, but non-significant trends in tiae
negative variables. In part, because of the largely
disparate number of subjects per group, simple comparisons
proved pon-significant (except single parents vs. botk
parents on VP). Because this variable was not included in
the initial hypctheses, and since these eiffects, though,
perhaps, interesting for trend, were not large enough for

group comparisons (with omne exception), this variable uas



017

not incluouded in the main analyses. It is reported as a

comment.

A factor analysis on the data collected on 799 junior
and senior high school students found that the IDQ yielded
one primary imagery factor and fcur or five secondary verbal
and imagery factors. The IDQ showed a high level of
replicability (except for "Factor 5") on this younger
population. Hultivariate and univariate analyses on four
pooled-item variakble sets, describing positive and mnegative
polarity verbal and imagipnal traits revealed a main effect
for sex--the females in this sample scoring higher, omn
average, on all variables--and minor, but significant age X«
response and sex X response interactions. A most
interesting result was the difference in preferences for an
imaginal style of thinking cver a verbal style, the imagimnal

being preferred over all age groups and for both sexes.
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CHAPTER FIVE
Discussion

Several conclusions might be suggested by the results
of this study:

1. The IDQ, both as developed by Paivio and his
assocliates and as reworded for access to a younger
population, is both replicable and useful with young and
piddle adolescents. The IDQ returned six interpretable
factors across different methods of extracticn. The iten
loadings or structure differences which did occur were to be
expected with this type of analysis (see Cattel, 1978;
Gorsuch, 1983). The 1DQ apparently returns either an
imagery (present study) or a verkal factor (Paivio &
Harshman, 1983) as primary, noted by the large eigenvalues
of the first factor compared to the remaining factors. The
IDQ also returns approximatley five secandary factors of
both imaginal and verbal content. Of these five factors,
two or three could be said to be major secondary, having
higher eigenvalues and more general stability and
interpretability. The remaining factors, though both
consistent and intergretable, are, perhaps, more tenuous

across studies. Factor 5, described by Paivic and Harshman
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(1983) as "use of images to solve problems" (p. 477), had
very little congruence with factors in the present study.
This may, perhaps, be explained by Paivic and Harshman's
decision to allow a separate factor ('"the use of images to
50lve problems") wihich consisted of cnly two salient itemns,
both of which also had salient loadings on auother factor.
There was a saggestion that this factor might have been an
artifact of test construction (Pavio & Harshman, 19383). Tae
two items, Item 5, “Ey using mental pictures of the elements
of a problem, I am often able to arrive at a solution™ and
Item 11, "I often use mental pictures to solve provlems'" ace
a word- and semse-similar doublet. Paivio and Harshman
considered these to be the seed of a second imagery factor.
in the present study both Item 5 and Item 11 had salient
loadinys only on Factor 1, "hakitual use of imagery", and
basically zero hyperplane loadings on the other five
factors. It appears, perhaps, that five factors could
adequately represent the data. Given the plot of
eigenvalues, nowever, there was nothing to indicate further
reduacing the solution. As alsc noted, scluticns of either
seven or eight factors generated results which appeared

uninterpretable. Following the suggesticn of Paivio and
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Harsaman (1983, p. 467) to drop those items which do not
have substantial loadings, however, might result in an
instrument which lends itself to a stakble, five factor
solution. This is, however, at this point, fproblematic.

2. This adolescent sanple reports a significantly
elevated use of imagery, a vivid imagination, and non-verbai
styles of thinking, while it dces not report a particular
lack in the verbal area. The noticeably higher correlatious
amony the factors in this study, however, could indicate a
dependence on one style of thinking, to the exclusion,
pernaps, of the other. It appears reasonable to assert that
imaginal thinking has preeminence amoang this population.

3. While there was no significant effect found for
age, only a partial failure to support the hypothesis of age
differences could be asserted. When one considers that
"adolescence' may well continue into the twenties (Mitchell,
1S79; Pressley et al., 1983), the age groups in the present
study represent, perhaps, only early and middle adolescence.
These adolescents clearly report higher imaginal thinking.
Making inference from the data reported Ly Paivio and
Harshman, whose clder (university) subjects had primary

veiLbal factors in both the two apd six factor soluticns,
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would allow one tc suygest verpal preeminence. The colverse
is the case in the present study. A ccompariscn, therefore,
might indicate that a transition in reported preferences for
thinking styles might take place after university entrance.
4. There was a consistent, small, Ltut sigpificant, sex
effect suggested by this particular gjuestionnaire. Paivio
and Harshman (1983) mentioned an efiect for sex, but they
did not elaborate. They rather deferred to a forthcoming
report. In the present study, with one exceptiomn, the
females returned higher scores across age groups and for
variables with both positive and negative intents. 7This was
clearly seen in the MNANOVA results. For some reason, these
adolescent females appear to be more sure of their thinking
habits. Ashton and Wnite (1980) reported that sex
differences found using the Questionnaire Upon Hental
Imagery (QfI) were an artifact of the instrument, a result
of demand characteristics. A. RKichardson (1977) reported,
however, that the ID(C was relatively free from such effects.
That females report bhigher imagery, across all age ranges,
has peen previously reported (see Ernest, 1977; White, et
al., 1977), but there has been no known previous indication

of the tendency to report prclixity conccmitantly. This



sex-specific tendency may, perhaps, only obtain on
guestionnaires. The idea of ccgnitive differences should
not, however, be ruled out without further investigation.

5. There is a noticeable effect for item valence over
both sex and age groups. Items worded in the disaffirmative
were scored with more confidence (higher) than statements of

affirmation. This "I'm very sure I do not not..." effect

may be found on other occasions where similar propositiomal
Statements are expressed in both affirmative aud oppositve
conditions to offset (or, perhaps, contrcl for) response set
effects. At least for this age group, the effect has not
been reported elsewhere in the literature. Certainly any
researcher using the IDQ should be aware of this tendeacy.
6. One yuarter of this sample responding refported
living with only omne parent. And there was a trend
associated with family structure on the reporting of
imaginal and verbal traits. Interestingly, those living in
dyadic families were more willing to affirm the positive,
although there was a similar, but nom-significant, trend
noticed on the negative variables. TFor this samnple of
adolescents between 13 and 18 years of age, family structure

appears to be a variable to comsider in cognitive research.
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it is yuite clear from the data that this particular
age group reports an habitual imaginal style of thinkinga.
This was tne largest effect found in the data, and it mignt
just go coantrary to the idea of a forced literate society
which precludes imagery. This is, however, guite in line
with Piagetian and neo—Piagetian Theory (Braimerd, 1978;
Piaget & Inhelder, 19%66,/1971; Pick & Pick, 1270). As
mentioned previously, Piaget (Piaget & Inhelder, 196€/1971)
suggested that both styles of thinking could ke used
volitionally, would ke mutually supportive, and were usually
situation specific. Brainerd (1978) suggested imagery was a
form of abstract thought, which, with the advent of formal
operations, should be in evidence in the adolescent age
group. Brainerd further reported alarm at the tendency to
view imagery as akin to fantasy <r mon-productive play, and
he suggested that imagery played a central role in
adolescent development, citing, for instance, the use of
imagery/imagination for preferred-role establishment. This
idea is very much in line with those of both Elkind and
Erik son.

BElkind (1967; Elkind & Bowen, 1879) suggested that

adolescent egocentrism (and, thus, the trappings that go
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with 1t) both starts to decline around 15 years of age and
continues to decline thereafter. No similar decline in the
reported use of imager;, however, was seen at this aye in
this study. (The only mnoticeakble trend in the data was the
lowered scores on both styles of thinking around 16 jyears of
age«) The maturing process reported by Elkind does not,
perhags, have an effect on imagery use until later in the
developmental period (i.e., university).

Clearly Bruner's position (Bruner, 1964; Brumner, et
al., 1966) is not tenable for this age group. And since all
curricuiar streams in these schools were assessed, one might
suggyest that these students are using an imaginal style of
thinking, commonly, with no apparent overall detriment to
"academic" thinking. With the reported preference for
imaginal thinking, however, omne can cnly conjecture
regarding the increase in learning which might accrue if
this preference were developed, encouraged, or enhanced in
the classroom. The use of the semantic, in this age group,

secems not to preclude the use of the ikomic.



imitations and Delimitatigons

Sanple

1. In so far as intact classes were used, randon
sampling was cobviated. The schools were chosen on an ad hoc
vasis, and ne schoeol contacted refused tc participate.

Given both that there was no systematically kiased selection
of students and that the schools were located in different
jeo-economical areas, an assumption of representativeness
(at least for the Victoria area) could be defended.

2. The age range sampled was originally considered to
be both wide enough and appropriate enough to establish
clear, age-specific, differences; this did not obtain within
the study. In future research the use of an age range of

rougnely 10-11 years to 23-24 years of age is recommended.

Analyses

Gorsuch (1983) recommended that, whenever possible when
comparing factor analytic results, as much data as possiople
should be utilized. Insofar as only the facter patteruns
were available from Paivio and Harshman (1983), factor

matching is reported given this limitation.
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Methodology

The guestionnaire used was administered in one form
only (i.e., items were presented in only one order). UNo
random block design was employed. There is, therefore, tae
possibility of a confounding factor, for neither warmn-up nor
fatigue effects were controlled. In future studies this

should probably be considered.

As this study was sowmewhat heuristic, focussing
primarily on replication and initial adjudication of age
differences in reported imagery use, no attempt was
nade to show exactly why adolescents show higher imagery
habits. The theoretical basis for this assumption was

defended previocusly, but it remains theoretical.

There are several considerations in approaching the
imagery guestion with school-attending adolescents. That

they report prominent imagery habits is found in the data,
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but whether or not they use imagery to help them learn in an
academic setting was not addressed. Would both imnstruction
in imagery strategies for learming and support and
encouragement of the natural tendencies of these
adolescents--in the classroom--contribute to their learning
experience? From the literature reported briefly below,
this would seem (enccuragingly) so.

Clark, Deshler, Shumaker, Alley and Warner (19384)
reported that teaching learning disakled adolescents (13-17
years old) imagery strategies significantly increased their
learning and comprehension. A similar effect on reading
conprehension, with fpoor readers, was reported by Peters and
Levin (1984), where imagery ianstruction vastly improved the
comprekension of poor readers. Rowher, in several studies
(eagae, 1970, 1973 ;Rohwer & Litrownik, 1983), related that
elapboration strategies (among them, imagery) improved memary
pecrformance. Interestingly, this effect was particularly
noticeable in prose reading tasks with low ability students.
Saigh and Fouad (1984) suggested that imagery techniques
could be effectively used to reduce test anxiety in test
anxious students, with the result of raising their overall

GF A.
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Paivio (1980) likened the use of imagery to a piivate
audio-visual aid to learmning, and he suggested that the use
0of in-class audio-visual (AV) material cculd augment
Yprivate" AV aids. Faivio further suggested Lkoth that
interactive imagery had a powerful effect on the recall of
material and that it could, in scme cases, be superior to
external AV aids. Similarly, Pressley (15977) suggested
that, for older children, imagery instructions are, in some
cases, as useful as augmentive illustrations.

Begg and Anderson (1976) suggested that imagery
instructions enhanced recall by providing a way of
organizing unfamiliar and disparate material into units, a
strategy whick facilitated both crgyanization at the time of
coding and redintigration at the time of recaill.

There are, however, further considerations. Roodin
(1983) has commented that curricular models have tended to
and comprehension. This, in itself, does not obviate the
use of imagery, as material coded imaginally ky older
children can be recalled to give a verbal resgonse (Dilley &
Paivio, 1968). There is a need, however, to consider the

high reported preference for imagimal styles of thinking 1in



adolescents. A Letter balanced curriculum is probaply
warranted. Also, there is, in this auther's cpinion, a need
to instruct students in the uses of imagery for enhanced
iearning in academics. This should, perhaps, take the form
of example and "hands on" experience. Select populationus,
as reported, may be particularly aided by imagery

instruction.

Chapter Summary

The use of the IDQ to assess adolescent thiking habits
appears to be appropriate. 1In terms of validity and
reliability, the IDQ appears both factor analytically valid
and test-retest reliable (Ecnest, 1977; A. Richardson, 1977;
White, et al., 1977) . The current information generated
from the IDQ indicates a clear and strong kias toward
imaginal thinking in poth young and smiddle adolescent age
groups. This supports directly the theories of both Elkind
and Piaget and, indirectly, of Erikscnian theory. The
Brunerian position appears untemnable. The import that these
findings might have on in-class instruction was discussed,

with the suggestion that encouragement of imagery use in the

classroom could have a positive effect on learning.
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Directions:

DEAR TEACHEHR:

Please give each student a questionnaire, plus
computer sheet.
Please read the directions with the students.
Please record:

A. Initials of name

B. Sex

C. Birth date

D. Grade

E. Special code

P 0 = Guardian
ii1. 1 = Single Parent
iii. 2 = Two Parents
PLEASE TURN THE BLUE SHEET OVEK 10 START AT

THANKS 50 MUCH!!

37

a blue



98

We are requesting your voluntary participatiocn in the
conpletion of this questionnaire. About 15 minutes of your
time will be required tc answer the guestions. Yoor answers
willi be confidential since you are not tc put your name on
the guestionnaire. You are free to withdraw from the study
at any time without incurring ill will or in any way
affecting your school standing or your grade in this course.

DIRECTIIONS:

411 informatiom will be recorded on the computer aoswer
sheets. DO NOT MAEK THE QUESTIONNAIRE SHEELTS.

I will give directions for £filling in the conmputer
answer sheet to record your birth date, sex, grade and
school.

The statements on the following pages represent ways of
thinkiag, studying and problem sclving, which are true for
some people and not for others. Kead each statement and
decide whether or not it is true for you. Then mark your
answer on the separate answer sheet.

1f you agree with the statement or decide that it does
describe jyou, answer TRUE (A). If you disagree with the
statement or feel that it does not describe jcu, ansver
FALSE (B). Answer the statements as carefully and honestly
as you can. The statements are pnot designed to assess the
goodness or tadness of the way ycu think. They are attempts
to discover the ways you think in various situaticuns. There
are no right or wrong answerS.

In marking your answers on the answer sheet, Le sure
that the number you are answering is the same as the number
on tihe answer sheet.

AnswWer every statement either TRUE (A), or FALSE (B),
even 1f you are not completely sure of your answer. IE
there are any questions, please raise your hand.
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Items used for Multiple Analyses of Variance .
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1s I have no difficulty in expressing myself verbally.

2, Listening to somecne tell his experience does not
make me see mental pictures of what is described.

3. When reading a story I usually form a mental picture
of the scene or room that has been described.

L. Essay writing is difficult for me.

5. By using mental pictures of the parts of a problen,
it helps me sclve the problen.

6« I enjoy being able to rephrase my thoughts in many
ways for variety's sake when both writing and

speaking.
7 I enjoy visual arts, such as paintings, more than
reading.
B I tell jokes and stories poorer than most fpeofle.
9 I enjoy deing work that reguires the use of words.
10. My daydreams are sonmetimes so real I feel as though I

actually experienced the scene.
11. I often use mental pictures to solve problems.

12. I enjoy reading an interesting stery even if 1t is
not particularly well written.

13. I find it difficult to find enough synonyus or
alternate forms of a word wien writing.

T4 I have difficulty expressing myself in writing.

15. iy knowledge and use of grammar needs much
improvementa

164 I would rather work with pictures than words.



17.

18..

19.

224

23»

4.

25,

26

27

30.

31.

32.
33.

34.
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I memorize material largely by saying a thing over to
nyself.

I enjoy learniny new words and putting them into my
vocabularye.

I do not have a vivid imagination.
I can easily picture ncving objects in my mind.

Most of the time my thinking is verkal, as though
talking to myself.

If given the choice, I would rather listen to a good
sSpeaker than visit ap art gallery.

I find that I am more critical of the writer's style
taan the content vwhen reading literature.

I can form mental pictures to almost any word.

I have only fuzzy mental pictures of scenes I have
eXperienced.

Hy vocabulary is not as large as I would like.

When doing mental arithmetic, such as addition, I do
not actually picture the numbers.

I can easily think cf syncnyms for words.

I think that most people think with mental pictures
whether they are completely aware of it or not.

L am able to express my thoughts clearly.

I renember things I have done myself, much better
than things I have read.

My powers of imagination are higher than average.
I consider myself a fast reader.

I have a large vocabulary.



39.

uo.

41.

42.

43.
il

45.

4b.

47.

4a.
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find it easy to see in my mind the ifaces of people
Know.

=

iy grades are lower because I am a poor readel.
It bothers me when I see a word used wrongly.

I don't pelieve that anyone can think in terms of
mental pictures.

I can easily forw a mental picture of Prime Hinister
Hulroney.

It's easy for me to write essays and reports.

I would rather have a verbal description of an object
or person, than a picture.

I can close my eyes and easily picture a scepne I have
eXxperienced.

I have a photographic memorj.
I feel a picture is worth a thousand words.

I cannot make a picture of a ILriemnd's face when I
close my eyes.

When somecne describes scometihing that happens to him,
I sometimes find myself picturing the events that
happened.

I can add numbers by picturing them written orn a
blackboard.

I have found it easy in the past to learn a second
langjuage.

When I hear or read a word, lots of cother words often
ccme to mind.

I seldom dreanm.

1l read rather slowly.
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55.

56.

57«

58.

59.

€0.

61,

62'

63.
64-
654

66.

€7.

63.
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I am usually able to say what I mean in my first
writing of an essay or letter.
I am good at thinking up puns.

I never use mental pictures or images when trying to
solve problems.

While I have often seen pictures of him, I cannot
remember exactly what President Reagan looks like.

I often remember work I have studied by imagining the
page on which it is written.

Studying the use and meaning of words has become a
habit with me.

I speak or write what comes into my head without
worrying dgreatly about my choice of words.

Not enough people pay attention to the way ia which
toey express themselves.
T

I enjoy solving crossword puzzles and other games.

I find it difficult teo form a mental picture cf
anything.

Memorizing by repeating scmething over is time
consuming and doesn't werk well for nme.

My dreams are extremely vivid.
I am better than average in the wWay I UsSe WOLdE.
I read a great deal.

I am continually aware of whether sentences are
properly wuwritten.

My thinking often consists of mental pictures or
images.

I do not form a mental picture of people or places
when reading <f tnem.



69‘

70,

71.

72.

13-

4.

76.

77.

18.

15.

80.

4.

85.

86.
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I often have difficulty in explaining things to
others.
4y daydreams are not very clear or i=al.

I find it easier to learn from somneone showing ne
than from written instructions.

I often enjoy the use of pental pictures to remember
the past.

I often use mental pictures or images to help me
remember things.

When remembering a scene, I talk to myself rather
than use mental pictures.

I try hard to express mjyself clearly and accurately
in both talking and writing.

I have never done well in learning languages.

The proper use of words is not as important as what
they say.

i have better memory for things I have read, rather
than things I have experienced.

I am disturbed by people who argue about how to use
wordse.

I have difficuity seeing pictures to help me remember
Wards.

I often have 1ldeas that I have trouble telling in
words.

I think that punms are the lowest form of humour.

Just hefore falling asleep I often £find mj;self seeing
events that have happened.

I prefer to read instructions about how to do
something, rather than have someone show me.

I ai a good story teller.

I spend very little time trying to learn new words.



———— =

1. (1) I have no difficulty in expressing myself
verbally.

2. (18.) I enjoy learning new words and putting them
into my vocabularye.

3a (22.) If given the choice, 1 would rather listen to
good speaker than visit an art gallery.

4. (28.) I can easily think cf synonyms for words.

5. (30.) I am able to express my thoughts clearly.

6. (33.) I consider myself a fast reader.

7. (40.) It's easy for me to write essays and reports.

Sa (52.) I am usually able to say what I mean 1n ny
first writing of an essay or letter.

9. (65.) I read a great deal.

10 (85.) I am a good story teller.

Verbal Negative:
T (4.) Esgay writing is difficult for me.

2 (7-) I enjoy visual arts, such as paintings, more
than reading.

34 (8.) I tell jokes and stories pocrer than most
people.

4. (13.) I f£imd it difficult to find enough synonyms or
alternate forws of a word when writing.



(14.)
(36-)
(51.)

(69.)

(10.)

{(11.)

(24-)

(23<)

(32.)

(35.)

(42.)

(46.)

106

1 have difficulty ezpressing myself in writing.
iy 3jrades are lower bécause I am a pcor reader.
I read rather slowly.

I often have difficulty in explaining things to
others.

I often have ideas that I have trouble telling
in words.

I spend very little time trying to learn new
words.

When reading a story I usually fcrm a mental
picture of the scene or room that has been
described.

#ly daydreams are sometimes so real I feel as
though I actually experienced the scene.

I often use mental pictures to solve problens.
I can form mental pictures toc almost any word.
I think that most people think with menctal

pictures whether they are completely aware of

it or not.

My powers of imagination are higher than
averagea.

I find it easy to see in my mind the faces of
people I know.

I can close my eyes and easily picture a scene
I have experienced.

When someone describes something that happens
to him, I sometimes find myself picturing the
events that happeneda



10.

(63)

107

My dreams are extremely vivid.

imagery Hegative:

1a

(2-)

(45.)

(50.)

(54.)

(68.)

(70.)
(80.)

Listening to somecne tell his experience does
not make me see mental pictures of what 1is
described.

I do not have a vivid imagination.

I have only fuzzy mental pictures of scenes 1
have experienced.

I don't believe that anjyone can think in terms
of mental pictures.

I cannot make a picture of a friend's face when
I close ny eyes.

I seldom dreanm.

I never use mental pictures or images when
trying to solve problems.

I do not form a mental picture of people or
places when reading oi then.

My daydreams are not very clear or real.

I have difficulty seeing pictures to help me
remember words.

Numbers in brackets are numbers frcm original
guestionnaire.
Order of items (1-10) is arbitrary.
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Mean Scores and Standard Deviation n 856 Items fro

Questionnaire on Imagery

|

—_—— ———— —_— —_—

nd Verbal Habits

PAIRWISE DELETION OF CASES WITH MISSING VALUES

Vo1
voz
Vo3
voy
V05
Vo6
Vo7
vog
Vo9
V10
vi1
viz
Vi3
V4
Vi5
V16
v17
vie
vy
V20
Va1
Viz
V43
Va4
V25
Va6
vai
v2s
V2S5
V30
V31
V32
V33
V3l
V35
V36
V37
V38
V38
V40

MEAN

36981
- 77945
- 14768
-50692
«33€68
- 42623
- 55945
.68797
-61887
- 41332
- 40402
«3516%
. 49937
« 59273
- 56266
- 48176
.26658
. 36045
- 78545
- 17544
.51443
-57107
- 72292
. 43985
-84481
« 35132
« 48120
.55834
-21438
-42516
« 16877
-41509
57581
« 63237
~ 19975
-81430
-.56838
.89724
41782
- 52704

STD DEV

~48306
~41488
-35501
-50027
- 47287
-494¢8u
-49676
-46361
- 48597
~U4S5274
-439101
47780
-50031
.49163
-49637
-« 49993
- 44245
.48043
-41077
.38058
-50011
-49523
44784
~495668
«36232
-47768
- 49996
-435650
-41065
-435468
-37478
-459305
-45451
«48246
-40006
-38911
-495¢€1
-30383
- 49351
43958

CASES

795
798
799
795
796
793
799
798
795
796
797
799
797
798
798
795
799
799
197
7158
797
795
794
758
799
732
758
797
793
795
794
195
797
757
7906
797
797
798
797
795

108



T4
V42
V43
Viy
Va5
V4o
Va7
V48
V49
V50
Vo1
V52
V53
V54
V55
V56
V57
V58
v59
ve0
Vel
Vez
V63
véeud
V65
V6o
V67
Ves
V69
v70
V71
vi2
V73
V74
Vi5
V76
vi7i
Vio
v79
v80
vel
Va2
VB3
vau
VE5
V36

T O R

MEAN

- 74307
- 11404
« 63145
.31824
-84105
- 16667
« 52261
«81355
-4082Y9
.82785
.56658
-45168
-61791
-~ 76633
.82811
55528
-67714
47111
- 32494
-36307
.87845
- 72841
- 31242
«58512
« 54640
.59068
-25532
-81054
-« 59574
- 74684
- 19724
- 16270
«22334
« 75449
-22028
-55528
-54340
- 81435
<4711
«T1772
- 44501
-64848
« 23804
- 78299
-49116
- 443828

A N

ALY SIS

STD DEV

- 43721
-318405
-48272
-46609
-36586
= 37291
- 49980
- 48724
-49183
«37775
. 49586
. 49737
-48621
- 42343
«37753
- 45725
46787
- 49948
46865
-43113
«32687
445006
- 46377
- 49301
-49815
45202
- 43631
38212
- 49105
- 43510
-« 39816
. 36933
41674
40433
-41469
49725
45843
-38903
- 49948
.45039
49728
~47775
-42652
- 41247
.50024
-49764

CASES

754
7398
795
795
798
798
796
797
796
750
796
757
793
796
7197
7596
796
196
794
7196
798
7199
7197
793
796
754
199
797
799
750
796
799
197
798
799
756
%95
7892
796
730
751
788
792
788
792
783

110



VARO 1
VARQZ
VARO3
VARO 4
VAROS
VAROG6
VARO7
VARO S
VAROY
VAE10
VAR1T1
VAE12
VAR13
VAR14
VAR15
VART6
VAR17
VAR18

VAR19

VAR20
VARZ1
VAR22
VARZ 3
VARZ4Y
VAR25
VAE26E
VARZT
VAR28
VARZS
VAR30
VAR31
VAR3Z
VAR33
VAR34
VAR35
VAR36
VAR37
VAE38
VAR39
VARY40

Loadings of 86 Variables on Two Eotated Factors:

Factor Pattern Hatrix (SESS)

CBLIMIN RCTATION

FACTOR 1

-02014
. 37332
«34735
12325
- 43656
. 18608
. 04647
- 01251
- 04720
. 22980
42250
- 14105
.03063
- .08553
. 13713
- 20454
. 16186
. 25753
- 43685
- 08005
- 01697
- . 06855
-36009
- 35766
. 08891
- 19702

. 02355

. 38533

- 04650

- 14947

-26344

- 03217

- 013892

« 30925
- < 13119

. 08751
- .32668
. 28521
-06352

PATTERN MATRIX:
FACTOR 2

- .32887
.08279
- 13072
242920
-.02661
.26460
< 27712
-24798
- 49775
-03139
- 04231
- 05236
- 42571
- 41293
- 40038
- 39567
.08343
.33882
- 16979
-03543
. 00475
- 093902
04069
. 18625
« 01543
21343
- 01690
- 45305
00204
- 45279
.20774
. 13643
- . 42553
48370
-03653
- 310089
-30429
. 00088
. 14702
. 483380

)
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FACTOR ANALYSTIS

FACTOR 1 FACTOR 2
VAR41 - o 13573 ~ 12538
VAR42 - 45251 - 06641
VARY 3 < 14177 - .136866
VARYY « 33032 - 00927
VAR4S = 2231229 - .03814
VARU4 G - 48254 - .00812
VAGRYT « 22254 = .09079
VAR4 € « 01699 - . 26464
VAE4S - 15062 - +2b6283
VAR50 - .29584 - .00178
VAES1 - 06280 42408
VARS2 -07937 - 34007
VAES3 -06722 - .24875
VARS4 - 476086 - 02574
VARSS = « 34231 . 05692
VARS6 - 13886 - .09452
VAR57 - 01316 - .39412
VARS8 -03662 « 15576
YARS9 « 05520 - 04816
VARG60 - 08399 - «12998
VARG - . 49212 - .00042
VARG62 = 22347 . 15870
VARE 3 . 29627 - 016396
VARGH -02263 - .51026
VARES - .00563 - 44261
VAREE - 03912 - 34796
VARGET7 « 571272 . 01740
VAR68 - . 47355 .03173
VARG S - 04130 . 34826
VAR7GQ - « 29249 . 02910
VART71 -20798 .21398
VAR72 -51105 .02852
VAR73 - 59890 . 01858
VART74 - « 34763 - « 01532
VART5 « 16763 - -09041
VAR76 - « 06907 - 33385
VAR77 = 02795 21453
VARTE - «236388 = » 12632
VAK7Y - 00481 -05844
VAES 0 - « 43117 .07743
VARS8 - 00041 «32087
VAR82 - . 16794 -07398
VARS8 3 « 36927 - 01475
VARG Y4 - « 17584 ~ 20041
VAERS5 - 11030 - «.38434
VARB6 - « 01973 - 44024
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OBLIHIN ROTATIOCN KAISER NOEMALIZATICN. PATITERN HATRIX:

FACTOR 1 FACTCR 2 FACTOR 3 FACTOR 4 FACIORE 5 FACTOR 5
vo01 -.03237 -.02054 -.46706 « 07559 -00845 -.03578
vz -.42278 ~o 02542 .03089 . 07694 .02398 -09192
VO3 - 43345 -04125 =:01559 =216186 .06438 ~=.04334
vo4 -.04887 «20288 «33437 - 10417 .07141 -.00763
V05 -51645 -.07674 -00033 - 10891 -04613 .04482
Vo6 - 14004 e 31836 -.10852 -.0008S ~-.04580 -.08518
Vo7 -01488 - 08564 =.083%6 - 48424 -.06387 .08325
vo8 -.06882 --12074 -46030 -.04346 -01427 -.00271
VoS -.01560 —-a34951 -.26139 -.1795 -.02897 -03150
V10 -03799 -02220 -05865 =-.07546 =-.01937 .50663
Vi1 -54081 -~ 05691 .00046 - 09118 « 10719 -.05572
viz -00964 -=. 08172 -15825 =-.29463 -.17840 .02495
v13 -.12918 - 08237 .34608 - 10290 -.10906 - 14353
vid -.03366 « 19350 -36801 .03083 - 04652 -00168
vi5 =-.103%9 « 06795 «31618 « 16262 =-.00363 - 15642
vié - 12416 -34306 - 06547 «.25577 -.00157 - 15164
V17 -02601 -.22918 .02175 -.04648 =-.24878 .07810
V18 - 12289 =234 136 =.09873 -=.08270 ~-.03760 .05325
Vig -.17542 -.09447 . 18581 - 13046 . 02983 -.14331
v20 - 40849 -.059988 -.05149 -.05458 =.01141 - 14385
V21 -00330 ~-.03035 -.00912 - 02082 . 00029 -21573
Y2 - 12830 ~» 19998 -04529 -.00527 .10687 -.05697
V23 -.08158 =+ V7265 -.05068 « 13882 .02412 . 10535
vy . 35384 =.02530 -.18780 - 00547 .06326 . 18091
VZ5 =.25649 -.08125 . 10852 .01588 20750 04750
V26 -.03319 ~-16136 23982 «11432 -.18545 «09230
vZ? =.27815 -01663 =-.01987 =-,01971 -.06294 -02714
VZg -05072 =. 13878 ~. 37432 -.07138 -13291 =-.02700
V29 - 27234 --12922 . 05585 «.01894 -.15686 « 14560
V30 -.06455 -.04993 -.66186 .08794 -.05828 -04365
'EY -00132 -.00092 -.07431 -33051 =.33232 =.09201
V32 . 18483 -09590 -. 23123 . 00718 .09713 -39180
v33 -.012740 -08216 -. 10416 -.67186 - 10963 .10313
V34 - 13658 -.03188 -.37744 -.15048 «21310 -.04465
V35 -10638 <03122 --.06502 -00183 =.29273 -06954
Vit -01001 -.02432 .16238 -41001 . 18454 .05058
v37 . 08587 -.40316 -.02673 -.08386 -.007¢€¢3 -01037
v38 -.23487 -« ¥1941 04844 - 114217 - 25161 - 14465
v39 - 23406 -. 10776 -. 14081 -02380 =.10870 ~-.00217
V40 01381 -« 18795 ~—«43325 -.06083 -.00067 -04170



Vil
LL ¥
V43
Vig
V45
V46
Va7
Vag
V49
50
¥51
V52
V53
V54
V55
V56
V57
V58
v59
Vo0
Vel
VEeZ2
V63
Vo4
VES
VE6
ve7
Vet
Voo
V70
v71
viz
V73
V74
V75
V76
Vi1
V78
V73
V80
veil
véz
Va3
vay
VB5
vEoe

FACTOR 1

-.05088
+ 25433
« 11517
-19806

-.06936
«42328
=-271348
.03528
- 18690

-.07998
. 01229

-+.025359
«03598

-.51487

-. 18411
.20633
.03800
«031685

~. 02046

-«05526

-+ 35207

~. 01351
-08453
. 02951
.00630
.09958
58274

-. 43187
«09279

-» 13330
-02680
-33500
-55854

=.28235
00565

-.02858

~.09362

-. 00666

-.03382

-.34332
- 06971

-.06968
«26139

-. 03512

-+ 01590

-.01534

FACTOR 2

=< 29578

-« 12586
-.08638
-.03330

-01268
=:03755
-. 158863
-.33672
-.23450
-. 06608
-.06222
-.14300
-.03011
~-.00673
-.08550
-.20070

= 18875
-.16228
-.16403
-.06470

. 18031

- 14837
-+ 18936
-.11620
-.41085
-03729
-.01144
= 11312
- 12623

-.08681
-.00988
-.01931
-, 01723
-.23504

«23305

«26978

-01109
-.01009
- 04227
- 04224
-.08543
-.12865

.03833

322598

R ANALYS
FACTOER
-05214 04285
-« 11435 . 03600
-. 14258 . 05075
-.03007 .03669
03484 . 03295
02764 -.00413
.00204 -08469
.02745 -.15261
-. 12743 . 00710
.06123 .08633
-09934 .68921
-.33917 -.02799
-.26853 -00342
-.01502 -01680
-16846 . 03251
-05125 -.01691
~«13031 -.02513
-05648 02919
.02523 =-.00810
.02646 -.14385
-.016¢€3 . 15798
.07348 - 11262
-.13087 -.06488
=.33711 =, 19573
04210 -.54455
-. 12292 -00861
-00540 .03738
-.02499 « 11272
-58054 .02082
-05178 - 14540
-09070 -05433
-03747 -.02464
«05915 =-.01805
=033 M1 - 07571
-.01602 -001865
-09226 - 23371
-04182 . 01459
.03208 -.13708
«07270 . 00926
-07917 . 05548
.48618 ~-.00032
02424 . 08784
.06702 -.01267
-.06357 -.06226
-.56772 00417
-19804 - 15569

. 08461
-.31864
-015584
-«13702
. 39366
-« 13191
-02871
-.01539
. 13408
«26211
=: 01770
-« 07256
. 10008
.03898
-23741
- 00932
« 175390
.07892
-« 10862
-. 06796
- 286453
- 28253
~=11639
09039
- 17376
-05273
-.02694
. 15899
- 13232
.07048
-.26207
-« 17684
-.12230
- 20128
-.22800
-07%67
-.04309
- 39774
- 02556
- 16374
.10185
- 16952
~ o 12360
«23922
- 0327
-.0398

3 FACTOR 4 TACTOR 5 FACTOR @

-.04196
s #3935
. 12083
17471
.00752
.05186
-01832

-.06013
-170438

-.13878

-.03413
.08441
-05097
+ 02135

-.02320
07262
- 14870
< 16326
-03412
« 12692
«05143

-.06425
.36126
-03838
- 12074

=.06157
-10040
06932
-04316

<. 29228
-08345
« 11755
-06521
. 08550
-05672
07143
.08289
= 17387
« 15704

-«03030
-12820
«05069
- 17574
-00134
-15218
.00004
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1x C-4

endix
tated Factors from Factor
datri

FACTOR LOADPING ITEH# DESCEIPIOR

1 =379 67. My thinking often consists of
mental pictures or images.

1 « 553 73. 1 often use mental pictures cor
images to help me remember things.

1 <541 11. I often use mental pictures to
solve problens.

1 .516 5. By using mental pictures of the
parts of a problem, it helps ne
solve the problen.

1 - =511 54. I never use meuntal pictures or
images when trying tc solve pro-
blemns.

1 -430 3. Wwhen reading a story I usually form

a mental picture of the scene or
rocu that has been described.

1 - 426 2. Listening to someone tell his ex-
perience does not make me see
mental pictures of what 1is de-
scribed.

1 <419 46. When someone describes something
that bappens to him, I scmetimes
find myself picturing the events
that happened.

1 - 416 66. I do mot form a mental picture of
people or places when readinyg of
them.
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FACTOk LOADING ITEn DESCRIPIOER

1 406 200 I can e€asily picture moving objects
in my mind.

1 -390 72. 1 often enjoy the use of mental
pictures to remember the past.

1 = 352 61. I find it difficult to form a
mental picture of anything.

1 « 350 24, I can form memntal pictures to
almost any word.

1 - L 33% 80. I have difficulty seeing pictures
to help me remember words.

2 - <445 57. Studying the use and meaninyg of
words has become a habit with me.

2 - 410 €6. I am continually aware of wihether
sentences are properly written.

2 - <403 37. It bothers me when I see a word
used wrongljy.

2 - .375 18. I enjoy learning new words and
putting them into my vocabulary.

2 - 347 9. I enjoy decing work that requires
the use of words.

2 =337 16. I would rather work with pictures
than words.

2 - .334 48. I have found it easy i1 the past
to learn a second language.

2 323 86. 1 spend very little time trying to
learn new words.
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FACTQR LOADING ITEM DESCREIPIOR

2 - «J153 6. I enjoy being able tc¢ repnrase my
thougbts in many ways for
variety's sake when both writing
and speaking.

3 - 661 30. I am aple to express my thoughts
clearly.

3 -580 6%. I often have difficulty in
explaining things to others.

3 ~ 563 65. I am a good story teller.

3 -480 B1. I often have ideas that I have

trouble telling in words.

3 - 467 1. I have no difficulty in expressing
nyself verpally.

3 463 8. I tell jokes and stories poorer
than most people.

3 “ H427 40. It's easy for me to write essajys
and regorts.

3 = 4375 34. I have a large vocabulary.

3 ~ <392 28. I can easily think of synonjyms for
words.

3 -368 14. I have diificulty exfressing

mnyself in writing.

2 <344 13. 1 f£ind it difficult to find emough
synonyms or alternate forms of a
word when writing.

3 = 2337 64. I am ketter than average in the
way I use words.
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FACTOR LOADING ITEMN DESCRIPTOR

3 -336 52. I am usually atble to say what I
mean in my first writing of an
essay or letter.

3 -327 4. Essay writing is difficult for ne.

3 -318 15. Hy knowledge and use of grammar
needs much improvement.

4 -683 1. I read rather slowly.

i -667 33. I consider myself a fast reader.

B =551 65. I read a great deal.

4 - 487 7. I enjcy visual arts, such as
paintings, more than reading.

4 .394 36. My yrades are lower because 1 am a
poor reader.

4 - 3349 31. I remember things I have done my-
self, much Ltetter than things I
have read.

5 402 45. I caunnot make a picture of a
friend's face when I close ny ejyes.

5 «35Q 78. 1 have better memory for thimngs I
have read, rather than things I
have experienced.

5 -312 42. I can close ay eyes and easily

picture a scene I have experi-
enceda
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FACTOE LUADING ITEdM DESCRIPTOR

5 - «308 21. I remember tnings I have done
myself, much Letter than thangs I
have read.

& -496 10. My daydreams are sometimes so real
I feel as though I actually
experienced the scene.

6 401 32. Hy powers of imagination are
higher than average.

6 360 €3. My dreams are extremeliy vivid.

6 - 305 70. My daydreams are not very clear or

reala
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Composite-Variable Heans and Standard Deviations:

Variable ..

FACTOK

AGE*
SEX ®%
SEX

AGE
SEX
SEX

AGE
SEX
SEX

AGE
SEX
SEX

AGE
SEX
SEX

AGE
SEX
SEX

AGE
SEX
SEX

AGE
SEX
SEX

FOR
ENTIRE

Age X
IMAGE1VP
CODE MEAN
1
0 .50127
1 - 48760
2
0 . 54194
1 49773
3
Q - 49705
1 «45220
i
0 .55673
1 « 57281
5
Q «56792
1 .49887
©
0 ~55833
1 49095
7
0 - 49483
1 -49234
8
0 «52074
1 . 506128
SAMPLE 51533

ex X Response

5TD. DEV.

-229064
- 24356

«23349
«20853

.231086
« 23035

-27789
«22628

.25778
-24473

- 24826
20382

-2048M11
.25337

-25304
.25048

-23862 7

HANOVA

N 95% CO¥F.
35 -42238
43 -41264
31 45629
44 ~43433
49 -43068
53 .36871
51 -48299
43 -50297
53 .49687
49 -42857
48 .48625
54 - 43531
43 -43202
29 .35556
47 .44645
42z -42823
20 - 45787

INTERVAL

.58016
«56255

«062758
-56112

«56342
« 51569

-63046
~6U4225

.63898
-56916

-63042
-54658

- 35765
.58872

-59504
. 58434

«53279
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Cell Heans and Standard Deviations (CONT.)

Variable .. IMAGEZ2VN
FACTOR CODE MEAN STD. DEV. N 95% CONF. INTERVAL
AGE 1

SEX 0 «56857 25061 35 -482u8 65466
SEX 1 -51234 -22219 43 -44396 -58072
AGE 2

SEX 0 58746 -25457 31 45408 .68083
SEX 1 54091 « 19207 by . 48251 «59530
AGE 3

SBX 0 .51814 22243 49 45425 .58203
SEX 1 . 48616 «23247 53 42208 -55024
AGE 4

SEX 0 .61184 26567 57 «54135 -68233
SEX 1 .61705 -21705 43 + 55026 -68385
AGE 5

SEX 0 .65702 «231865 53 «59317 -72087
SEX 1 «57891 -21229 439 «21793 -63989
AGE 6

SEX 0 .61898 -25976 48 <54355 -69441
SEX 1 56770 -21019 54 .51032 62507
AGE 7

SEX 0 58320 «20526 43 .52004 ~6U637
SEX 1 «55661 «27422 29 «45230 «66092
AGE 8

SEX 0 -63943 -21863 47 «57529 -170367
SEX 1 «57189 24177 42 «49655 -64723
FOR

ENTIRE SAMPLE .57688 «~23411 720 « 35575 «59401
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Cell HMeans and Standard Deviatioans (CCNT.)

Variable .. IMAGE3I1IP

FACTOE CODE MEAN STD. DEV. N 9B% CCRF. INTERVAL
AGE 1

SEX 0 -« 715556 -17733 35 69464 -81647
SEX 1 « 74755 -20122 43 .68562 -80947
AGE 2

SEX 0 -717419 -.20161 31 - 70024 84814
SEX 1 - 11477 20419 44 65269 - 717685
AGE 3

SEX 0 - 66348 - 19480 49 .60754 - 71945
SEX 1 -75159 «20790 53 65469 -80930
AGE 4

SEX 0 « 76340 - 18430 57 - 71450 «81230
SEX 1 - 64186 «23728 43 -56884 < 71488
AGE 5

SEX 0 -76752 - 18374 53 -71728 -810657
SEX 1 . 70155 -23478 L9 .63415 .76903
AGE 6

SEX 0 - 74732 - 15977 43 70152 - 79431
SEY 1 » 12099 -21294 54 -.66287 .77911
AGE 7

S EX 0 .65638 .20440 43 .63348 « 15929
SEX i -65272 - 15763 29 -61753 -76791
AGE 8

SEX 0 -« 65532 -23481 47 .58638 -72426
SEX 1 -68810 ~21472 42 -62119 - 15501
FOKR

ENTIRE SAMPLE . 71828 .20632 720 -70319 .73338
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Cell Means and Standard Deviations (CONT.)

Variable . IMAGEHIN

FACTOR CCDE MEAN STD. DEV. N §5% CCNF. INTERVAL
AGE 1
SEX 0 -86571 - 130438 a5 -.82088 -91054
SEX 1 « 78527 «15053 43 .72664 « 84391
AGE 2
SEX 0 .88853 -16263 31 .82888 -9481¢8
SEX 1 «81742 - 17947 44 76286 « 87199
AGE 3
SEX 0 - 78594 - 18789 49 «731917 - 83991
SEX 1 « 79015 .18712 53 « 13857 84172
AGL 4
SEX 0 «82593 - 18671 - f § «77639 - 87547
SEX 1 - 78605 - 18971 43 -12766 -84443
AGE 5
SEX 0 .84528 17272 53 « 19767 - 89289
SEX 1 726533 -23€42 49 -65862 -79444
AGE 6
SEX G «854€3 16144 48 -80775 «590151
SEX 1 -d 9825 - 17851 54 - 744802 84147
AGE 7
SEX 0 -81731 « 19733 43 - 75658 -87804
SEX 1 -78381 - 18974 23 « 11173 - 85608
AGE 8
SEX 0 .80331 - 19556 47 « 74589 -.86073
SEX 1 « 76931 -206591 42 - 70483 ~83379
FOR
ENTIRE SAMPLE .80697 -18866 720 « 79317 -82077
*Age: 1 = 18+ 2= 17 - 18 3 =16 1/2 - 17
4 = 16 - 16 1,2 5 =15 1/2 = 16
6 =15 - 15 1/2 7 =14 - 15 8 = 13 - 14

e - o e em e mm e m e e wm e wm s e e



AppendiXx D-2

MANOVA Summacry Table: Two Trait Variables

* % % ¥ ¥ A NA LY SIS

SUMMAEY TABLE:TEAIT EFFECTS

SOURCE/BETHWEEN S8
WITHIN CELLS 35.6340
CONSTANT 595. 0982
AGE . 4943
SEX . 4855
AGE X SEX . 2452
SCURCE/WITHIN SS
WITHIN CELLS 18. 2727
TRAIT 16. 4611
AGE X TRAIT . 5516
SEX X TRAIT 0000

AGE X SEX X TRAIT .2255

P R T

O F YARIANCE®H=*%xH*

DF us F
704 -0506
1 595.0992 11757.0208
7 -0706 1..3952
1 .4855 8.5%11
7 .0350 - 6920
D¥ Ms F
704 .0260
1 16.4611 634.2054
7 .0788 3.0362
1 .0000 - 0018
3 .0322 1. 2411

-

125

%

- 000
. 204
-002
.6739

000
. 004
« 966
- 278



Appendix D-3

MANOVA Summary Table: Four Re

sponse Variables

¥ ¥ ¥ ¥ * A NALY SIS 0 F ¥

SUAMAEY TABLE:POLARITY EIFFECTS (UNI
SOURCE/BETWEEN 55 DF
WITHIN CELLS 11.3328 704
CONSTANT 1190.1670 1T 1190
AGE <9897 7
SEX - 9664 1
AGE X SEX -4867 7
SOURCE/HWITHIN S5 DF
WITHIN CELLS 60.5040 2112
RESP 37a 1267 3 12
AGE X KESP 1.4123 21
SEX X EESP -1168 3
AGE X SEX X RESP .7264 21

- s e e mm e e e o em = e e e o e e
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ARIANCE*#% % % % ¥

QUE 58)
Us F
.1013
L1690  11746.05 64
L1414 1.3954
. 9664 9.5377
.0695 .6862
1S F
L0286
.3756 431.9906
L0672 2.3475
.0389 1.35684
L0346 1.2074

e

-000
-204
.002
684

-000
- 001
« 254
.234
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AFPENDIX D-4

Univariate Amd Multivariate Homogeneity Of Variance Tests

—_—

x|

on Four Response Variables

* * ¥ % A NALY SIS O F VARIADNCE* * % %

Univariate Homogeneity of Variance Tests

Variable .. IMAGE1VP

Cochrans C(u44,16) = 08513, P = 1.000 (app.)

Bartlett-Box F (15, 243522) = 71178, P = .775
Variable .. IHMAGE2VN

Cochrans C (44,16) = . 08653, P = 1.000 (app.)

Bartlett-Box F(15,243522) = «85778, P = .613
Variable .. IMAGE3IP

Cochrans C(44,16) = .08434, P = 1.000 (app.)

BEartle tt-Box F (15, 243522) = .99920, P = J452
Variable .. IMAGEUIN

Cochrans C(44,186) = 10111, P = 179 (app.)

Bartliett-Box F (15,243522) = 122557, P = .243

Multivariate test for Homogeneity of Dispersion matrices

Boxs H = 167.84075
F with (150,2675S7) DF = 1.07811, B = -243 (Approx.)
Chi-Square with 150 DF = 161.81070, P = . 2471 (Approx.)
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Simple Variable Effects for Sex

* % * * * A NALYSIS OF VARTIANTCE®®% % ¥ %

SIMPLE S EX* EFFECTS SUMMARY TAELE:

VEEBAL POSITIVE VS VERBAL NEGATIVE

SOURCE S5 DF s F P
WITHIN CELLS 12.39264 718 .01726

MWITHIN SEX(1) X RESF -.85782 1 .85782 49.70023 .000
MWITHIN SEX(2) X RESP -52500 1 .52500 3041745 .000

— e wm e e . mm em e wm wm oem e ew wm omm wmm ws wm e e e wm . ww e em em

SIMPLE SEX EFFECIS SUMMARY TABLE:

IMAGINAL POSITIVE VS ITHAGINAL NEGATIVE

SOURCE Ss DF us ¥ p
WITHIN CELLS 12.18143 718 .01697

HWITHIN SEX(1) X RESP 2.02491 1 2.02491 119.35248 .000
MWITHIN SEX(2) X ERESP «91171 1 .91171 53.7379 .000

- - - wm = e = - - e e wm e m mm wm e e e e e e e e e e

Z = Male
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Appendix

MWITHIN Age Summary; Table:

ab
Simple Variable Effects for Age

C E

4.36108
h.25269
2. 28967
7.42742
21.31336
14.79842
12. 56208
22.71511

11.28689
25442077
16.51183
27.97086
8. 147391
23. 28503
25.07564
35.42814

129

#® X ¥ F ¥

037
040
«131
-007
-000
-000
-000
-000

-001
000
ﬂooo
-000
-004
000
.000
-U00

% % % ¥ ¥ A Yy ALY SIS 0O F VAERIZ QMU
SIMPLE AGE* EFFECTS SUMMARY TABLE:
VEEBAL POSITIVE VS VEKBAL NEGATIVE
SOUECE 25 DF M5
WITHIN CELLS 12.23692 712 .01719
BWITHIN AGE(1) X ERESP .074395 1 .07485
MWITHIN AGE(2) X RESP -07309 1 .0730%9
MWITHIN AGE(3) X RESE - 03535 1 03935
HWITHIN AGE(4) X RESP - 12768 1 . 12765
MWITHIN AGE(S) X RESP -36631 1 .36631
MWITHIN AGE(6) X RESP 24402 1 <24402
HWITHIN AGE(7) X RESP -22278 1 .22278
MWUIYHIN AGE(8) X RESP -39040 1 .39040
SIMPLE AGE EFFECTS SUMMARY TABLE:
IMAGINAL POSITIVE VS IMAGINAL NEGATIVE
SOUKCE 53 DF MS
WITHIN CELLS 12.13361 712 .01704
MWITHIN AGE(1) X RESP 19235 1 .19235
AWITHIN AGE(2) X RESE -43321 1 43321
MWITHIN AGE(3) X RESP «31547 1 .31547
MWITHIN AGE(4) X RESPE .476€67 1 47667
MWITHIN AGE(5) X RESP - 13885 1 .13885
MWITHIN AGE(6) X RESE -39681 1 .3%681
MWITHIN AGE(7) X RESP ~42733 1 42733
MWITHIN AGE(8) X RESE -60375 1 .60375
*Age: 1 = 18+ 2 =17 - 18 3
4 = 16 - 16 1/2 5 =15
6 = 15 - 15 1/2 7 = 14 15

— e e e wm e e e e mm s mm wm e e e e o e ww am mw e mm emm am wm e
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