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Abstract:

With the increased interest directed towards the study of inner experiences by contemporary
psychologists, the role of visual imagery in cognitive processes has become the subject of renewed
theoretical debate. Unitary theorists downplay the role of the visual image in thought processes, while
dual-process theorists assert the importance of visual imagery in cognitive processes. This thesis
examines the relationship between individual differences in visual imagery and performance on
objective tasks. After a review of the history and varieties of visual imagery, four experiments are
described in which performance on a variety of tasks is related to individual differences in the
controllability and vividness of visual imagery ability. It is demonstrated that individual differences in
visual imagery have important manifestations in the performance of certain tasks. The results are
interpreted in terms of a dual-process model. The similarity between visual perception and visual
imaging is examined. The nature of, and the benefits of developing and using visual imagery abilities
are also discussed.
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ABSTRACT

With the increased interest ‘directed towards the study of inner
experiences by contemporary psychologists, the role of visual imagery
in cognitive processes has become the subject of renewed theoretical
debate. Unitary theorists downplay the role of the visual image in
thought processes, while dual-process theorists assert the importance
of visual imagery in cognitive processes. This thesis examines the
relationship between individual differences in visual imagery and
performance on objective tasks. After a review of the history and
varietiés of visual imagery, four experiments are described in which
performance on a variety of tasks is related to individual differences
in the controllability and vividness of visual imagery ability. It is

.demonstrated that individual differences in visual imagery have impor-
tant manifestations in the performance of certain tasks. The results
are interpreted in terms of a dual-process model. The similarity
between visual perception and visual imaging 'is examined. The nature
of, and the bénefits of’ developlng and u51ng visual imagery abilities
are also discussed. .




INTRODUCTION

In recent years, there has been a revival of interest in visdai_
imagery by psychologists. - This aspect of the mind was researched |
.vigorously duriné the era of Structuralist psychologists (c1880-1920)
and nearly banished during'the era of Behavioristic psychologists
(cl926fl960). There is now a climate of thought in the West in which
increased interest has been directéd towérds the study of inner
experiences, particularly in relation to individual self-control.
Still, even with this recent upsurge in interest in visuai imagery,
many people continue to deny the usefulnesé and even the existence of
visual imagery. It is pe?haps ironic that oﬁg of the principal propo-
nents of the cégnitive psychology movement, Neisser (1967), said in his

1"

book Cognitive Psychology, that it is "...difficult to prove that -

images serve any immediate practical purpose (p. 156)." 1In a sense,
the study of visual imagery symbolizes the conflict over an issue of
‘central importance té psychologists through the years: Of what impor-
tance are subjective phenomena to psychology as a scientific disci-
pliné? People often feel they know a great deal about the world beyond
their bodies, yet they-are often only fleetingly aware of the world
within their bodies. The purpose of this thesis is to investigate one

component of this inmer world, visual imagery.

A Brief History of Visual Imagery
The ability to use "inner vision! has been an integral part of

the development of art,'reiigion,-philosophy, and psychology through
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the ages. Since the time of the cave paintings; one of the first
creative human endea&ors, man has externalized his inner visions in the
form of art. Before such abstract skills as language and mathematics
developed, the external world was represented and internalized via -
:viéual images. Early religion and'philosophy-all‘emphasized the
importaﬁée qf fhe inner world of visual experiences. .Visﬁélization was
emplofed as a tool for growth and rebirth in qearly every ancient
culture. According to Samuels and Samuels (1975),‘anéient Egyptian
Hermetic philosophy (the ancestral pafent of alchemy) stated that:
...images held in the mind affect the physical universe...that
thoughts have characteristics similar to the physical world, that
thoughts have vibrational and energy levels which bring about ‘
changes in the physical universe...(and learning) to cortrol mental’
images is one method used to produce such transmupations. (p. 21)
The ancient cultures of‘Mesapotamia e#ternaiized their images of gods
in‘séulptures, mosaics and other art forﬁs. Indian yogic practices-
taught people to concentrate on divine images in order to achieve a
desired effect over the mind. The 0ld Testament of Jews and Christians
and the Koran of Moslems contain many examples of the importance inner
visual experiences had in shaping the course of histofy for particulaf
cultures.
Ancient philosophers, influenced by the important role visual
imagery played in learning, in memory and mnemonic systems, offen

equated thought and images. Aristotle and Plato believed that memories

were stored in the format of pictorial patterns, the so-called
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"wax impression' model of ﬁemory (Boring, 1950). Yates (1966) points
out that nearly every ancient mnemonic system involved the usée of
visual imagery. The most familiar of these éystems, the "method of

' involved the association of a number of items to a succession of

loci,'
familiar locations. During recall, tlie mnemonicist would ”mentaliy
walk"'paét the loci, reconstruéting images associated with the specific
items along the way. Cicero (Yates, 1966) mentioned that he memofized
long spgeches by "mentally walking'" through his house, each location in
- the house reminding him of a different sectiqn of his speech; Buggie
(1974) notes that many theaters constrﬁcted during the Renaissance era
were decorated with elaborate art work. These decorations were used by
actors to.help them remember their lines, again through tﬁe association
of images With a distinctive locus, in this éase a pa?ticuiar decora-
tion. |

The ancient’philogophy of equating images and thoughts gave rise
to the development of structuralist psychology in the late 1800's.
Titchener, who brqught Structuralism to America fromAGermany, stated
that all his knowledge was represented in the form of mental images
(Buggie, 1974). This belief that knowledge was largely rebresented‘in
the mind in the form of images led the Structuralists to base their
research on the introspective method, the only known way to study
imagery. The Structuralists hoped to reveal basic componeﬁts of mental

A

processes through introspective analysis. Betts' (1909) "Vividness of
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Imagery Scale,"

which asked for ratings of the vividness of visual,
Kinésthetic, and five other types of mental images, is one example of |
the methodological tools employed by Structuralist investigators.
However, a serious problem in the appiication of the introspective
method developed oﬁt of thg practice of dismissing many. introspective

reports of individual differences as "observational error,"

rather than
considering differences in underlying mental processes. This problem

became magnified as a result of Galton's work with visual/imagery

(1883, 1907; as cited in his book, Inquiries into Human Faculty; 1928).

Speaking of his research, Galton said:

...The earliest results of my inquiry amazed me. I had begun
by questioning friends in the scientific world, as they were the
most likely class of men to give accurate answers concerning this
faculty of visualizing...To my astonishment, I found that the great
majority of the men of science to whom I first applied protested
that mental imagery was unknown to them, and they looked on me as
fanciful and fantastic in supposing that the words '"mental imagery"

really expressed what. I believed everybody supposed them to mean.
(p. 58) . : '

The magnitude of individual differences reported by Célton (1883’_
1907) and other researcheré was too great.for the Structuralisfs to.
attribute to dbservational error. In addition, the Structuralists
believed that poor imagers should be handicapped conceptually because
thinking involved the manipulation of images. The results of Galton's
(1883, 1907) work showed this notion to be wrong. These problems, the
almost total reliance put on the introspective méthod, and the advent of

the Behaviorism in the 1920's caused the downfall of Struc;uralism and
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the closely intertwined concept of visual imagery which was attacked by.
Watson as "the ghost of sensation" (Watson, 1928). The pendulum had
swung the other way; instead of Being a centfal éoncept in psychology,'
as it was during the Structufalist era, visual imagery was dismissed by .
Behaviorists during fhe era they dominated psychology (1920-1960) as
unimportant in the study of bghavior. Visual imagery was largely -
ignored‘and forgotten for nearly forty years.

Just as Behaviorism developed partly in reaction to
Sgructuralism,-the‘recent cognitive approach deveioped partly in |
reaction to the narrowness of the behavioristic point of view. Cogni-
tive psychology has resurrected the study of visual imagery through.an
approach that'emphasizes the study of‘inner mental processes in an
objective and scientific manner. The cognitive psychologist transcends
his Structﬁralist and Behaviorist counterparts in that both subjective
* data and objective research are deemed as uséful and valid.

In 1964, Holt welcomed back'visual imagery as an area of
psychological study to America in a paper entitled;‘”Imagery: The
Return of the Ostracized.f It is interesting to note that visual
imagery was revived as an area of scientific pursuit in British
Commonwealtﬁ counttries before being rediscovered in America, a. reflec-
tion of just how overwhelmingly behaviorist-oriented American psychoiogy

~ had become.




Varieties of Visual Imagery

Through the years, a great deal of work has been spent cata-
loging and categorizing visual imagery exﬁeriences. Today, psycholo-
gists distinguish between several classes of visual imagery phenomena. .

Visual memory imagery (VML) is the most common type of inner visual

é;perience. The mental image that accompanies the recall of events
from thé'past (a childhood room), ongoing thought processes (imagining
a friend's face while talking over the phone), or even anticipatory
ac;ions for the future (é driver anticipates a sharp curve ahead on a
familiar road) are all termed memory imageé. A memory image is aefined
as "a reconstruction or resurrection of a past perception" (Horowitz,
1970, p. 22). Richardson (1969) adds that memory images usually "refer
to particular events or occasions having a personal reference" (p. 93).
Memory images, "typically more like a hazy.étching, often incom-
plete ana usualiy instable, of brief -duration and indefinitely loca-
lized" (Richardsdn, 1969, p. 43), are usually described in two dimen—
sions: vividness and controliability. Vividness refers to hpw closely
the visual image resémblés the actual stimulus percept. Control-
lability refers to thé leQel of efficiency that the imager attains in
manipulatiné, changing or sﬁmmoning the memory image. Indi@idual
differences in the abiligy.to control memory images and the degree of’
vividness that accompanies memory images have important consequences

for a number of behavioral functions. This fact will be dealt with in
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greater detail later on. VMI is the basic rudiment of most kinds of
inner visual experiences.

" An eidetic image is essentially a vivid form of memory image

;hat persists forlrelativeiy long durations. As opposed to the.memor&
imagé, the eidetic image is never localized in thé head. It is "seen"
.in much the same sense as a percept. -People possessing eidetic imagery
are commonly reférred to as demonstrating a "photographic méﬁory;"
Most of the early wérk done on eidetic imagery occurred in Germany.
Purkinje is recognized (Richafdson, 1969, p. 29) as the first person to
give a céreful déscriétion of the phenomenon in 1819. The German
psychologist, Jaensch, is credited with coiﬁing the term "eidetic"
.(fr;m the Greek "eidos"——fhat which is seenj in 1909 (Richardson,
P. 29). |

An important discovery concerning eidetic imagery that is
relevant to all forms of visual imagery was reﬁorted in 1907 by
Urbantschitsch (cited in Richardson, 1969) and since confirméd by other
psychologists (Doob, 1964, 1965). Eidetic imagery is found most
fréquently in children, less frequently in adolescents, and even less
in adults. According to Samuels and Samuels (1975):

...Child development researchers believe eidetic imageryiis an
an underlying phenomenon of the learning procéss and tends to
diminish in adolescence--when abstract thought and higher verbal
skills develop. (p. 43)

Instead of storing perceptual experiences in images, we are taught to

categorize and label them. While 1ébeling is certainly a more
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economical means of storing perceptual experiences, it is a shame that

an alternative means of storage is largely ignored.

After—-imagery, a common type of'visual_imagery, is the type most
dependent on the manner and conditions pf sensory stimulation. An |
after-image is most likely to occur when the perceptual stimulus is of
higﬂ intensity, brief duration and is projected upon a relatively dark
field. The best example.of this is when a bolt of lighfening is seen -
at night. "The original image lasts onlj a few seconds and is soon
replaced by its negative after-image. The black and white tones of the
original after-image are reversed and the colors of the original after-
image are seen in their complimentary colors in the negative-aftef—
image. The after—imagé, unlike memory or eidetic images, cannot be
scanned; as the person moves his eyes, the image shifts.

Anothér common innef visual experience is that of imagination
imagery. An imaéination image may contain memory iméges of ﬁast
perceptions, but the images are arranged in a novel way and aré not
generally tied to a specific occasion. Accqrdiﬁg to Richardson (1969),
"Imaginatioq images fend to be novel, substantial, vividly colored,
when in the visual mode, and involve concentrated and quasi-hypnotic
attention with inhibition of associations."” (p. 94) Unlike memory
images, imagination images are usually free of intruding thdught.

Although the phenomenon of imagination imagery is relatively

familiar; little scientific research in the past has been carried out
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in invgstigation of it. . It is likely that in the ﬁext few years that
research dealing with this’type of visual imagerf experience will prove
most fruitful and lead to great Benefits for human development.

Imagination imagery has been implicated as a very important factor in

- problem solving, creativity, healing, and in improving your life-style

(see Samuels and Samuels, 1975, for further discussion).
There are several other kinds of visual imagery phenomena that
share .a common link~~the visual image--but are distinguiéhed by the

antecedent conditions that give rise to them. Dreams, daydreams, and

fantasy contain varying amounts of memory and imagination images but

offen introduce a time factor; they deal with a series of images taking
place in chronological order. Often a person cannot distinguish
between reality and these inner visual experiences. Twilight‘state
imagery, hypnogogic when it occurs preceding sleep and hypnopompic
when it occurs just after sleep before being fully awake, is closely.
related to dreams, daydreams and fantaéy in fhat the images '"'tend to be
vivid, detailed, and beyond the reach of conscious control" (Samuels
and Samﬁels, 1975, p. 47). However, people generally know they are

internal and rarely mistake them for events in the external world.

Hallucinations or visions are usually vivid visual images in
which a person believes an image he sees is external to himself. There
are many different antecedent conditions that can give rise to this

form of visual imégefy.. Among these conditions are: praying or
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meditation; halluéinogenic drugs; sleep or food deprivation; sensory
deprivation; fever; boriﬁg or repefitive situations; and slow, rhythmic
stimulation of various senses (flashing lights, electric pulse current,
"begpingf sounds, etc.). It seems that many occurrences which result
in a deviation of the normal stream of consciousness may provide é
fecund condition for the development of this form of visual imagery.

A final form of visual imagery is the recurrent image. A person

who sperids a prolonged amount of time staring at a certain object or
scene often has an image of that object or scene recur in his mind at a
latef time. The appearance and disappearance of thélreéurrent image is
usually out of conscious control by the pefson.

While psychologists have found the above divisions of wvisual
imagery useful, the dis;incfion between one form of visual imagery aﬁd
another is somewhat arbitrary. For instance, a dream often contains
menory and imagination images. Some psychologists such as Richardsbﬁ
combine dreams, hallucinations and other more spontaneous forms of
imagery under the general heading of imagination imégery. Héwever,
since all the varieties of visual imagery do differ in specific ways it
is useful to discriminate between them on that.basis. An interesting
way to consider visual imagery varieties is to view the different
experiences as a continuum going from those experiences most dependent

on or close to the perceptual stimulus to those farthest removed from

the stimulus percept. This continuum would go from after-imagery,
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eidetic imagery, and memory imagery to imagination imagery, dream-like

imagery and hallucinogenic-~like imagery.

The Nature of the Visual Memory Image

When talking about imagery the most obvious question-to be asked
‘is: What is an iﬁage? The subjective impreésion of many would be that
it is a méntal photograph. Intuitiveiy, however, it makes little sense
that the brain would store an infinite number of "photographs." Sd,
the question remains: How are visual évents stored in memory? This
questiqn leads to an old controversy (for a review see Paivio, 1971) ip
psychology, the image/noﬂimage question, that is still a hot topic of
debate. Currently the;e are two main types of thgories concerning the
nature of visual ﬁemory images. .Unitary theories state that visual
imaéery and verbal procéssés are essentially the same form of repre-
senting information (thé no—image side).” Conversely, dﬁal—system
theories hold that there are two basic ways of representing information
iﬁ memory, through either verbal or imaginai representation (ﬁhe image

side). These two'thebries will be.discussed below.

Unitary theories of visual memory rggreséntation. Psychologists
adhering to the unitary point of view aréue that visual memories are
"éssentially conceptual and propositional, rather ;han sensofy or
pictorial in nature" and thét, "Such representations are more accurately
referred.to.as symbolic descriptions.than as imageé in the‘uéual seqse"

(Pylyshyn, 1973). Anaerson'and Bower (1973) agree with Pylyshyn and

.
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argue that what people call images do not differ from verbal memories.
In their Hpman Associative Memory model they advocété thét all memories,
visual or verbal, are reﬁrésented in LTM as propositions which are
abstract structures made up of‘related épncepts, muchllike a linguistic
tree. These propositional configurations can account for the represen-
_ tation of both words and pictures. Therefore, there is no need for
éeparate internal memory codes for verbal and visual stimuli.

In his recent-Book, Cognition and Reality, Neisser (1976) states

that: '"Images are not pictures in the head, but plans for obtaining
information from potential environments" (p. 131). ©Neisser (1976)
believes that imagining is the "anticipatory phases" gf perceptual
activity. In other words, images aré, "plans for obtaining information
from potential environments...anticipations féther than pictures"
(p. 131-132). According to Neisser (1976), an image is actually just a
perceptual set, no more than perceptual readiness.

Be it Anderson and Bower's‘(1973)_propositional configurations,

Neisser's (1976) "anticipatory phases,"

‘or any other type of conceptual
description (éee Pylyshyn, 1973, for a review), the image, per se, is
not an image in the true sense of the word to unitary theorists. What
is called the image, fhé verbal trace, or whatever, is more or less one
in the same, in their point of view., By whatever means, visual repre-

sentations are stored very much in the same way as verbal represen-

tations in LTM,
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The dual-system theory and visual memory representation.. The

foremost proponent of the dual-system theory is Paivio (1969; 1971).
Essentially, the dual-system assumes that there are two basic ways of
repfesenting knowledge in memory; one a verbal or linguistic represen-—
tation, the other a nonverbal or imaginal representation. Paivio (1969,
1971) states that the verbal system deals better With'linguistic,
abstract entities while, conversely, the imaginal system deals better
with picturable, concrete entities. One implication of this theory is
thaf information that can'bg held in both the verbal'énd_imaginal
systems should be more easily retrived than information held in just
one system because there should be twice as much information about it.
Thus,‘the recall of lists of abstract words (such as "thought"), which
can be represented oniy in the verbal system, éhould not be as great as
recall of lists of concrete words (such as "dog"), which can be repre-
sented by either systeﬁ. Numerous studies (e.g., Gorman, 1961;.Paivio

& Csapo, 1969;‘Béwer, 1972) have supported this contention. Paivio's

book, Imageryland Verbal Processes (1971), provides a compedium of
research studies that indicate that there are two, not omne, 'represen—

tation systems.

The Individual Differences Approach to the Study of VMI
. One basic difference between unitary and dual-system theories of
visual memory representation concerns the phenomenal similarity between

visual perception and visual imagery. According to a unitary viewpoint,
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visual imagining is. no more phenomenally similar to visual perceiving
than verbal processing. On thé other hand, most dual~system theorists
would hold that visual imaging is more phenomenaily similar to visual

perceiving than verbal processing. Investigation of the relationship

between visual imagery and visual perception is therefore a crucial

factor to consider in.debating the merits of ;either of the theoriés.

Several studies investigating this relatioﬁship have indicated
that perceptual and imaginal operations do share maﬁy of the same
components. - In fact, the pathways afe S0 similar.that the two opera-
tions sometimes occur-together:or interfere with each otherf Segal and
Nathan (1964) found that sometimes a person thse eyes are opened can
superimpose a memory .image upon a perceptual stimulué so clearly that
the memory image can distort or even blot out the external s;imulus.
Bfooks (1968) demonstrated‘thaf examininé a visual image interfered
more with looking at an object than examining a verbal iﬁage. It has
also been found that during the scanning of visual images there are
correspoqding eye movements (Roffwarg,,Dementl Muzio & Fisher; 19§é;
Richardson, 1969).

If, as the research indicates, VMI is the phenomenal reflection
of some perceptual operations, then one would expect people with good
VMI to perform better on tasks in which these operations are important

than people with poor VMI. Futhermore,‘such differences in performance

of individuals selected on the basis of VMI abilities would indicate
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the presence of a form Qf.visual imagery that at least partly ﬁses the
same physical comp&nents involved in visual perception. Evidence of
this nature would fit favdrabiy into the framework of a dual-system
theory. Conversely, such evidénce seems at &ariance with a unitary-
viewpoint.

The purpose of the present research was two-fold: - (1) To
tompafe the performance of good and poor visual memory imagers on é
variety of tasks in order to_demonstréte the important roie of VMI in
certain cognitive operapions, and (2) To investigate further the nature
of individual differences in VMI. The general approach in all of the
experiments was the same; in all four experiments a large group of
students were given spgcific phenomepal report questionaires on VMI.
Studénts who reported the best VMI and students who reported the worst
VMI on these questionnaires were then selécted as good and poor visual
imagers, respectivély, and compared on performance on.a specific

measure.

The Experiments

Stﬁdents-in Experiment 1 were tested for-vividngss of kinés—
thetic imagery and VMI on the Sheehan short form of the Betts vividness
of imagéry'scale (in the fo?m that appears in Richardson, 1969), and‘
controllability of VMI on the Gordon (1949) test of visual imagery"

control.- Good and poor imagers, selected on the basis pf their

responses to the gquestionnaires, were then given a mental practice task
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to perform. Mental practice (MP).refefs to the act of imagining a
physical skill withoﬁt the accompaniment of any gross muscular move-
ments. Half of the subjeqts were instructed to mentally pratgice a
ball—throﬁing task in betWeén actual throwing trials, while the Bther
half were g;ven a distgacting task (designed to prevent MP) in between
frials.' The results indicated an important corfélation between VMI and
pérfofmance 6n a tasklﬁndér conditions of MP.

Experiment 2 was essentially a feplication of Experiment 1 with.
several methodological changes; Among the more importaﬁt changes were:
fhe.number of subjectg was aoubled, MP sessions were -modified, and
experimenfal seésions were lengthened. in addition, the Marks (1973)
test of vividness was substituted for the ten vividness items of the
Betts scale used in Expérimént 1. The resuits demonstrated the impor-
‘tance of VMI in facilitating effects of MP, adding furtﬁer support to
the conclusions of Experiment 1. |

Experimént 3 was an attempt to find a relationship between the
degree of development Qf VMI and differeﬁées in cognitive mode. 1In
other words, could differences in the ability to use VMI be an indicator
of whether a person could be described as right or left hemisphere
oriented? Good and poor imagers took a 22-item preferences question-
naire and the MSC Knowledge Interest Test. While there were some signi—
ficant differences between good and poor imagers on specific items,

there yere greater differences between males and females. The results

A
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were équivocal at best, and suggested that methodological changes be .
made.

Experiment 4 was ﬁartitioned into two sectiqné. In the first
section students were given a fouf—paft imagery questionnaire
consisting of tﬁe Befts.vividness scales of VMI_qnd kinesthetic imagery,
the Gordon test of VMI control, and a test of kipesthetic‘imagery
control developéd by thé author. The pﬁrpose of giving the four—parf
questionnaire was to investigate the ipterrelationsﬁips betWeeﬁ vivid- -
ness and controllability of VMI and vividness and controllability of
kinesthetic imagery. The most interesting revelation of the matfix of
correlations betﬁéen the four separate tests was that while vividness
of kinesthetic imagery was significantly correlated with control-
lability of VMI, vividness of VMI was not, indicating that
kinesthetic imagery plays a more important role in good controllability
of VMI than vividness of VMI.

In the‘second'section, good and poor controllers df_VMI and
kinesthetic imagery, sqlected on the basis of their scores on the ques-
" tionnaire, were given the Space Relations sub~test of the Differeﬁtial
Aptitude Tests, Form T (The Psychologicél.Corporation, 1973). Good
male controllers of VMI and Kinésthetic imagery perforﬁed better on the
test than poor male controllers, while no significant differenée was
found between good and poor female controllers of VMI and kinesthetic

imagery.




EXPERIMENT 1

In recent years, many studies have been dohe by psychologists on
MP, which is 6ften used as a.training method in athletics and requires
the practitioner to imagine the performance of a perceptuai;motor skill.
. While many studies have attested to iﬁs facilitating effects in
improving the performance of a perceptual motor skill (Ulich, 1967{
Richardson, 19675; Simm;,.l976), some studieé have failed to find a
gignificént effect (Wilson, 1960; Welsey, 1961; Smyth, 1975).
Accordiﬁg to Richardson (1967b), MP is effective in facilitéting the
performaﬁpe of a perceptual-motor skill because ‘during the ﬁP process
thefé is acti&ation of the muscle group patterns actually used in the
perforﬁance of the épecific muscula; movements involved in the skill.
Thﬁs, through MP a person is not oﬁly iﬁagining a ﬁovement; he is also
facilitating the coordination of the proper nédromuécular patterns.
This notion goes back to the work of Jacobson (1932), who demonstrated
that when a person imagines a movement, he ;lso activates the specifié-
‘muscles involvéd iﬁ that’ movement. | |

If Richardson ig correct, then it seems reasonable to assume
that the‘bEtter a person visualizes during MP, the more benefit he will
gef from-MP. We thus have an ideal situatién for applying the indivi-
dual.d;fférences approach to the stu&y of VMI. Good visual imagers
should benefit more from MP than poor visual imagers. The present
stﬁdy was designed to compare the amqunf of improvement of.gbdd and

poor imagers on the peffofmance of a perceptual motor task under
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conditigns of MP. 1If good visual imégers benefit more from MP than
poor visual imagers, then it would be reasonable to‘éssume that some of
the equivocal results of soﬁe MP studies may be due, at least in part,
to individual VMI differences. Furthermore, this finding would demone'
tstrate the importance of VMI and suggest that VMI ﬁuestionnaires are

valid measures of VMI abilities.

Method
Tests. Three imagery questionngires were u;ed: the. Gordon
(1949) test of VMI control (Appendix A); and the kinesthetic and visual
portions of the Sheehan shortened form of the Betts Questioﬁnaire upon
Mental Imagery,ixltﬁe form_ih which tﬁey appear in Richardson's (1969)

Mental Imagery (Appendix B).

Subjects. A total of 133 introductory psychology studépts were
administered.tﬁe iﬁagery tests. F&ur males and four females who
recorded the lowestiscores on the two Betts tests (x = l3)_and'the
. Gordon (1949) test (x = 12.5) and four males and four fémgles who
'recorAed the highést scores on- the two Betts tests (§ = 23.1) and the
Gor&on (1949) test (x = 38.1) were seleqted as good and poor imagers,
respectively.

AEEaratus; A velcro target board 18 inches in diameter Qas
-placed 6.5 feet above the floor on a blank wall. Three velcro balls

about 2 inches-in diameter when properly thrown at the target by
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subjects from a restraining distance of 8 feet, wduid stick to the
target whose bull's eye of.40 points was surrounded by concentric rings
worth 30, 20, and 10 points. Two chairs, é desk, four magazines, and
the experimenter's fecordiﬁg equipment were the only other objects in
the room.

Design and procedure. An equal number of males and females from

both imagery groups were assigned to each of two treatment conditions.
Four good and four poor visual imagers received MP throughout the
experiment, while the remaining subjects received a distracting task

(consisting of being asked to read either Penthouse, Viva, or National

Lampoon) ' throughout the experiment to prevent MP.
After being contacted, each subject was taken by the experi-
menter to the testing room. Each subject was then given the following

‘instructions:

...The experiment in which you are about to participate is
designed to test the effects of practice on the performance of
a perceptual motor task. The task consists of throwing three
balls against the target. This experiment is divided into five
steps. In the first step you will have two sets of three throws
against the target. You are to try and get the highest possible
"score. The set having the highest total score will be counted.
In the second step you will have a two minute period in which you
will do the following... '

At this point subjects assigned to the MP condition were told:

...Have you ever heard of mental practice? It is defined as
the process of thinking about the physical practice involved in a
skill, or in other words, imagining the performance of that skill,
During the two minute periods I want you to conjure up in your mind
a visual image of what it is like to perform the ball-throwing
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movement necessary to score a bull's eye on the target. Do not
accompany the MP with any gross muscular activity such as moving
your arm 1n a throwing motion. Try to find the locus of your
imagery; is it in front of your eyes, the back of your head, or
someplace else. Try what is best for you. The important thing
is that I want you to concentrate as fully as possible during the
two mintite periods on the mental-practice of the ball-throwing
task. This is very critical.

Instead of receiving these instructions, subjects assigned to

the control (distracting task) conditions were told the following:
...I want you to look at one of these magazines (Penthouse,
Viva, and National Lampoon), looking for something that interests’
you. Try and find something that grabs your attention. (During
this period, the experimenter usually talked to subjects about
magazine content). :

Finally, the following was read to all subjects:

...Steps 3.and 5 will be a repeat of step 1, throwing balls at
the target. Step 4 will be a repeat of step 2, the two minute
period. In other words, you will have two 2 minute periods and
three throwing trials., Please try and do your best; the outcomes
of this experiment depend on each subject doing his or her best.
Are there any questions? '

‘ The set scores during each of the three throwing trials were
recorded after each subject had thrown the balls. The highest set
score was then recorded for each of the three throwing trials. The
subjects were asked for comments on the.expériment'éfter all five steps

were completed. Session duration with each subject was approximately

12 minutes.-

Results
Figure 1 presents the mean score of each of the fou; groups on

each throwing trial.
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The data were subjected to aﬁ initial analysis of Qariance using
an r{(BC)D nested, measurement unreplicated model to test three
variables (good vs. -poor imagers, MP vs. dis?racting task, and test
trials) and the interactions between them. - The main effects of two
Variables,wg£e significanp; imagery ébility [F (l, 12) = 6.85, p <.05]
gnd test trials [F (1, 12) = 9.04, p <.01]. None of the fou? inter- .
actions between the variables were significant.

Four simple analyses of variance were also performed on the data.
While no significant difference was found between the eight good and
.eight poor imagers on test trial 1 [F (1, 14) = .04, E.>°05]; é signi—
ficant difference in performance was found on test trial 3 [F (1, 14) =
10.8, p <.Olj. Furthermore, no significant difference in performance
was foundvbetween the eight good and poor imagers under MP cqnditioné
on test trial 1 [F (1, 6) = 2.14, p >.05], while a significant
difference in performancé was found betwgen good and poor imagers on

test trial 3 [F (1, 6) = 7.84, p <.05].

Discussion

The most intereéting aspect of these results was that good
visual imagers under MP conditions improved twice as much in perfor-
mance from trial 1 to trial 3 than did poor visual imagers under MP
conditions; Good visual imagers showed‘an:averagé gain of 40 points,‘

whiie.poof visual imagers showed an average gain of 20 points. This
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finding strongly indicates that VMI is an important variable in MP
effectivénesé. Such a difference in performance between good and poor
visual imagers also indicates that MP is a task in which iﬁdividual
differences in VMI are likely to be manifested.

In yiew of these findings, it would appear that an accurate
appraisal of VMI aﬁiiity is an important variable to consider before
people are selected for an MP study or training program. In additionm,
it would appear that questionnaires such as those used in fhis study,
perform a useful function in this capacity.

A puzzling aspect of the results was the large improvement in
performance demonstrated by good visual imagers under diétracting task -
con&itions. Howevér; nearly ail tﬁe improvement occur;ed between the
first two trials. Good visual imagers un&er MP conditions showed a
steady improveﬁent in perférmanée throughout the experiment.. The

addition of an extra throwing trial would seem to be necessary to

'intefpreting performance trends in this type of study.




EXPERIMENT 2

The purpoée of this study was to investigate further the
rela?ionship between VMI and MP. The design of the experiment was
basically the same as Experiment 1, although several impdrtant chanées
were méde. Most important. of the changes ﬁere increasing the number of
‘trials and subjects. The number of subjects was doubled and an
additional MP/distracting task sgssidn and throwing trial were added.
Thus, there were four throwiqg trials and three MP/distracting task
sessions. Instead of reading magazines, subjeéts selecged for the
distracting task condition were instructed to solve a paper and pencil
maze (taken from McKim, 1972, p. 109), a task that required far more
concentration than looking through magazines. The MP/distracting task
sessions were reduced from 2 minutes to 90 sgcdnds,‘as many Subjécts in
the Experiment 1 compléined that the sessions were too long. Another
change made was the means of analysis used. An analysis of variance
using planned comparisops,‘with each testing the amount of linear
improvement across trialé, was deemed a mére appropriate statistical
tool to use. Finally, the Marks (1973) "Vividness of Visual Imagery
Questionnaire" was substituted for the 10 items selected from éhe Betts

questionnaire (Appendix C).

Method
Tests. The l6-item Marks "Vividness of Visual Imagery Question-

naire'" and the 12-item "Gordon Test of Visual Imagery Control” (in the
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revised form that appears in Richardson, 1969) were used to assesé the
vividnesé and controllability of VMI.

Sﬁbjects. A total of 210 introductory psychology students were
admipistered the two imagery tests. ihe eight males and eight females
who scored the iowest point total 'on the Marks test (x = 22.5) and
reported a perfect score oﬁ the Gordon test (§ = 12.0) were selected as
good visual imagers. Liﬁewise, the eight females and eight males Whé
scored the hiéhest point total on the Marks (¥ = 38.5) and Gbrdoﬁ
(§ = 3?.6) tests were selected as poor visual imagers.

Apparatus. All itéms used in Experiment 1 (target board and

balls, etc,) were used in_EXﬁeriment 2.

Désign and.prqcedure. An equal number of males and females from
both imagery groups were aésigned to one of two treatment groups,
Eight good and eight poor visual imagers receivea MP throughout the
experiment, while the remaining subjects received a distraéting task
(attempting to solve a maze) throughout the experiment to prevent MP,

The instructions given to each subject were identical to thosé
given in Experiment 1 with two exceptions. Subjects were told there
would bg seven steps 3 MP/distractiné task sessions, 4 throwing 8 |

trials), and the MP/distracting task sessions were described as lasting

90 secoﬁds each.
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Results

Figure 2 presents thg mean scores of each of the féur éroups on
each throwing trial.

An analysis of variance using planned comparisons was used to
test for lipear improvement across thfowing trials.. While the 16
subjects in the‘disﬁracting task conditions showed no Significaﬁ;
improvement écross trialsl[E_(l, 14)‘= 0.3, p >.05], the 16 subjects in
the MP.conditions showed significant improvement tE (1, l4)»= 35.3,

p <.001].

More importantly, interactions'were found between VML ability,
the fype.of-intertrial activity, and performance across trials; Among
poor visual imagers, no significapt difference in amount'of improvement
was foﬁnd between those under MP conditions and those under distracting
task-copditiOns [F (1, 14) = 0.07; p >.05]. Conversely, ggod visual
imagers undef MP conditions showed significantly greater improﬁement in
performance than good visual imagers under distracting task conditions
[F (1, 14) = 19.5, p <.001]. 1In the most important comparison, good
visual imagers under MP éqnditions sﬁowed significantly greater
improvement tﬂan poor visual imagers under the same conditions

[F (1, 14) = 14.9, p <.005].
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Discussion

The results of Experiment 2 confirm the basic findings of
Experiment 1. It appears that one must have sufficient VMI ability to
benefit much from MP. 'While MP is likely to help some people, it is
" probably considerably 1§ss effective for others, namely those with poor
‘VMI. Thgrefore, an accurate appraisal of a subject's VML ébility Qould
be an essential prerequisite for MP studies. Questionnaires such as
those by Marks, Betts and Gordon appear to serve a useful function‘ip
this réépéct.

Subjects' comments about the duration of the MP sessions provide
additional support for the above notions. All poor visual imagers
under MP conditions said the 90 second MP sessions were too long.
However, four of the eight good visual imagers said the MP'?eésiqn
" duration was "abéut.right,” two said it was too long, and two said it

was too short. Apparently, good visual imagers had a much easier time

working under MP conditions and thus derived greater benefit from them.

In the final analysis, MP is demonstrated as a condition where
a behavioral consequence-of individual VMI differences is'evidént.' The
ability to '"see in the mind's eye" is definitely an advantage when it.
" comes to learning or improving a skill under MP conditions. This is an
important fact to:cdnsider before any training program or stﬁdy is done

involving MP.




EXPERIMENI 3

One of the more interesting findings regarding research on VMI
is that VMI, as demonstrated in EEG studies, seems to be mediated
.'mainly by the right hemisphere in most people (Gale, Morris, Lucas; and
Richardson, 1972; Seaman and Gazzaniga, 1973). This placement of VMI
to the right hemisphere has led many investigators to posfulate that
while the left hemisphere is linguistically and mathemétically
oriented,.fhe right hemisphere is visuospatially oriented. 1In other
words,.many investigators believe that eacﬁ hemisphere is speciélizéd
to'handle certain information aﬁd actually "think" differently.
‘"Whether it is a matter of.coding information (Paivio énd Csapq, 1973),
storing information (Begg and Robertson, 1973), or of‘organizing
information  (Bogen, 1969), tﬁe importént notion is that £he two
hemispheres seem to have separate modes of operation.

If, as it seems, there -are two modes of operation, could
differences in VMI be attributed té differences in cqénitive mode? In
other words, if a person has stréng VMI, as reported.on the appropriate
questionnaires, does that mean he or she is right hemisphere ériented?
Likewise, if é person reports a poor VMI, does that-mean he or she is
left_hemisphere oriented? This‘tassumption has been préposed by s@ch
investigators as Galton (1883), Grey Walter (1953), and Richardson
(1969), who distinguished between a "verbalizing" and a '"visualizing"
mode of cognitive operation. If this assumption is a good one, it is

possible that good and poor visual imagers might differ in'respect to
' 4
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personality, interests, and other related variables.

The purpose of this study was to compare good and poor visual
imagers on responses to preferences between different interests,
activities, and self-described personality Qariables. Significant
differeﬁces in responses ebtween the two imagery groups could.be an

indicator of specific differences in cognitive mode.

Method

Tests. The Marks (1973) test was used to assess vividness of
VMI. The Gordon (1949) test was used to assess controllability of VMI.

A preference questionnaire (Appendix b) was compiled from 22
iﬁems selected from the Kuder Occupational Interest Survey, Form DD
(1964) and the Strong Vocational Interest Test (1966). In addition,
the Montana State College Knowledge Interest Test (from the Montana
State Testing and Counseling Center), in which a student is asked
whether he or she 1ikes,:dislikes, or is indiffefent to a subject,.was
used.

| ~Subjects. A éotal of 87 male and 122 female introductory

psychqlogy students were administered the two‘imagery testé and the
preference questionnaire. As described below, some of the students
were selected for the second part of the experiment.

Procedure. The eﬁpériment was divided into two parts.’

Part I.' All 209 questionnaires were scored and a

separate frequency distribution was plotted for each gender. On the
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basis of that distribution it was decided to designate as good visual

. imagers those people who scored below 14 on the Gordon (1949) test and
to designate as poor visual imagers those people whq scored above 32 on
the test. There were 17 méle and 22 female good visual imagers énd 14

male and 23 female poor visual imagers who were then compared on theif

response to each item of the preferences questiomnnaire.

Part IT. In the second part.of the experiment (the

12 on

administration of the MSC Knowledge Interest Test) 10 male (x
Gordon; X = 22.4 on Marks) and 10 female (x = 12 on Gordon; x = 22,3 on
Marks) good visual imagers were selected from the 209 psychology |
students, as were 10 male (x = 32.87 on Gordon; X = 39.3 on Marks) and
10 female (x = 33.48 on Gordon; x = 37.6 on Marks) poor visual imagers.
Responses to 29 items in that test were selected for analysis on the
basis of being either a "logical/rigorous" subject, such as "logic," or
being one that réquireé "arty or creative skill," such as "sculpture."
Good and poor visual imagers were then compared in an analogous mannef
as described in Part I aé to whether they liked or disliked the subject;

"indifferent" responses were ignored.

Results
Part I. A two-way xz analysis was performed on the data to
determine. significant differences in response between good and poor

visual imagers for each gender. The total number of responses by all

four groups of subjects to the alternatives of the preferences
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questionnaire is listed in Ta£le I.

Among the femalgs there were four éignificant différencés in
response_té the questions between good and poor visual imagers:

1. Good visual imagers would rather talk about the meaning of
life thaﬁ talk about their work or studies, a preference opposite that
favored by ﬁoor_visual imagérs [x2 = 10.2, p <.01].

2. Good visual imagers would rather take a course in modern
music than modern math. No strong preference was indicated by poor
visual imagers [xz = 5.67, p <.02].

3. Good visual imagers showed a much greater preference for
being a teacher ratﬁer than a salesperson than poor visual imégers

[X2 = 5'45, _B <-02].

4; Good visual imagers would rather be married to a researchf
scientist than a sales executive, while no strong preference was
indicated by poor visual imagers [X2 = 4.24, p <.05].

~Among males there were two significant differences in response:

1. Gaod visual imagers preferred”to play chess while poor
visual imagers preferrea(tq take apart a new mechanical toy [xz = 4,01,
p <.05].

2. Poor visual imagers would rather be married to a research

scientist than to a sales executive, while no strong preference was

' 2
indicated by good visual imagers [x = 2.84, p <.05].
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Table 1

Percent of Responses of Good and Poor Visual Imagers to Alternatives of
Preferences Questionnaire Used in Experiment 3

Percent of responges to Percent of responses to
alternative 1 _ alternative 5
ITEM GVI-M PVI-M GVI-F PVI-F . GVI-M PVI-M GVI-F PVI-F
1 41.2% 35.7% 26.1% 52.2% ‘ 58.87 64.3% 73.9% 47.8%
2 64.7% T1.4% 59.1%7 34.8% 35.3% 28.6% 40.9% 65.2%
3 52.9% 71.4% 86.47 65.27 47.1% 28.6% 13.6%Z 34.8%
4 47.1% 64.3%Z 18.27 65.2% 52;9% 35.7% 81.8% 34.8%
5 58.8% 42.9%7 81.8%Z 47.8% 41.2% 57.1% 18.2% 52.2%
6 35.3% 71.4% 47.8%7 39.1% 64.7% 28.6% 52.2% 60.9%
7 11.8% 28.6%Z 4.5% 8.7% - 88.2% 71.4%7 95.5% 91.3%
8 ©100%  100% - 95.5% 95.5% 0% 02 4.5%7 4.5%
9 41.27% 71.4%Z 63.6%7 72.2% 58.8%7 28.6% .36.4% © 27.8%
10 94.1% 85.7% 63.6% 50% 5.9%2 14.3% 36.47% 50%
11 ’ 35.3% 46.2% 31.8% 36.4% 64.7% 53.8% 63;2% 63.6%
12 - 94.,1% 84.6% . 100% 90.9% 5.9% 15.47 0%Z  9.1%
13 52.9% 61.5% 22.7% 63.6% 47.1% 38.5% 77.3% 36.4%
14 82.4% 76.9% 63.67% 50% - 17.6% 23.1% 36.4% - 50%
15 100%Z  100% 87% 77.3% 0% 0% 1372 22.7%
16 86.7% 91.7% 72.7% 86.4% 13.3%2 8.3% 27.3% 13n62
17 73.3% 91.7% 54.5% 40.9% 26.7%2 8.3%Z 45.5% 59.1%
18 40% 27.3%Z 9.1% 31.8% 60%2 72.7% 90.9% 68.27
19 66.7% 75% 95.7% 69.6% 33.3% 25%  4.3% 30.47%
20 53.3%Z 91.7% 81.8% 52.4% 46.7% 8.3% 18.27 47.6%
21 53.3% 58.3% 50% 63.6% 46,77 41.7% 50% 36.4%
22 46.7% 58.3%Z 31.8% 33.3% " 53.3% 41.7% 68w2%. 67.3%
Abbreviations used: GVI=good visual imager M=Male

PVI=poor visual imager F=Female
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Part II. Of the responses to thé iteﬁs on the MSC Knowledge
Interest Test, there were two subjects on which male good and poor
visual imagers differed significantly and one subject 6n which feméle
good and poof visual imagers differed significantly. For males, good
. visual imagers reported they liked and poor visual_imaggrs repo?ted
they disliked Calcﬁlus [x2 = 8.75, p <.01] and Philosophy [x2 = 4;95,
p <.05]. For females a similar response pattern among good (like) and
p06r~(dislike) imagers was indicated for History of Architecture

[XZ = 4.27, p <.05].

Discussion
The intént of the preceding study was to try and determine

differences in cognitive ﬁode between good and poor visual imagérs.

As far as indicating differences in cognitive mode between the four
groups, the results are puzzling. While there are some significant
differences in the way ﬁoor and good visual imagers responded to item
alternatives, in éll cases the significant differences found for ome
gendgr were not foﬁnd on that same item for the other gender. 1In fact,
there seem to be as marny aifferences between male and female good
visual imagers and male‘and female poor visual imagers as within the
sex groups. Any study done involving VMI should be very careful to
cbntrol‘for gender différences, as-they have important implications in
. regards to VMI-related behavioral conSequeﬁcés.' This will be discussed

further in the general discussion.
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The findings of this study do not give any evidence that
differences in visual imagery are closely relatéd to differences in
cognitive mode. It seems to be a mistake to dichotomize good and poor
visual i@agers into right and left hemisphere oriented cognitivg
groups. Just because a person reports good VMI does not mean he or she
is right hemisphere oriented. It may indicate, howevef, that tﬁe

person has developed a right hemisphere ability that the person with a

" poor VMI has not. But developing one right hemisphere attribute does

-not necessarily mean that the person is ovérwhelmiﬁgly right hemisphere

oriented. Einstein, for instance, a "prototype left hemisphere
oriented person, ' logical, very mathematical, etc., also possessed a.
very vivid, éontrollable VMI which he says Wés responsible for his
discovery of the theory of reiativity (Samuels and Sammuels, 1975,
p.-248). Perhaps that only in a very small proportion of the popu-
laéion would one see distinct right or left hemisphére oriented.
cognitive modes.

While there ére‘problems with attempting this type of study, and

the number of subjects involved precluded drawing any meaningful

“conclusions, the basic notion that differences in VMI ability can have

important implications as far as differences in cognitive mode should
. \ .

. not be readily dismissed, Over the paét year, I have talked to many

pebple who have good abilities in the arts (such as painting, ceramics,

architecture, etc.) and they have all indicated to-me that they have an

¢
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excellent ability to "see things in their mind's eye." Différences in
VMI may well be an important indicator of what type of career people
follow or should follow, and what type of activity they enjéy most or

do best.




EXPERIMENT 4

This study was an attempt to pursue soﬁe questions that arose
when considering the implications of the previous three studies. In
the two studies dealing wiph MP, VMI was implicated as an important
factor. Many of the sﬁbjects who reported controllable VMI mentioned
that not only could they "see" throwing the balls in their minds, but
they also. reported that they could "feel" the throwing motion. It is
possible that higﬁly controllable VMI involves the use of kinesthetic
imagery, especially in the context of a perceptual motor task. This
notion is related closely to a study done by Jacobson (1932), who found
that when imagining a movement the person activates minute ﬁovements of
the appropriate muscles; The difference between poorly copﬁrollable .
VMI and highly controllable VMI may well be due, in part, to the use of
kinesthetic imagery. Controlling VMI may invo;ve an operatibn in which
kinesthetic imagery plays a major role.

Wﬁile conducting Experiment 3, it seemed to me that some of the
sﬁbjects selected as good or poor imagers were actually average imagers,
While the phenomenal report questionnaires have been shown to
adequately distinguish between the abilities they purport to measure,
there are problems --— people may use different criteria to evaluate
their VMI, and some people may not honestly answer the questiqns. it
would be very helpful if more objective tests of VML ability could be
found. Thus, in experimenés where individual differences in VMI are of

importance, the experimenter could use questionnaires to select a
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sample of good and poor visual imagers and then give that sample
quéctive tests to find the best and worst visual iﬁagers. Such a
procedure WOﬁld éeem to assure finding the best and worst visual
imégers among a general population. .While Marks (1973)‘has mentioned

that a test of pictorial memory is highly correlated with self-reported

. vividness of VMI, an objective test of controllability of VMI would

seem to be more important, since the ability to manipulate VMI probably

is a much more Yaluable ability. Snyder (1972) mentions that the Space
Relations. subtest of The Differential Aptitude Tests is highly corre-
lated with controllability'df VMI and thus may be 'a more objective
measure of that ability.

The purpose.of tﬂe present study was threefold: (1) Désign a
test'of céntrollabilitf of kinesthetic imager&; (2) Investigate the
relationships between the vividness and controllability of VMI and.
kinesthetic imagery, and (3) Determine the relétionship between

cohtrollability of VMI and scores on the Space Relations test.

Method
Tests. In thg_first part of the experiment four imagery tests
-were ﬁsed: the kineéthetic and visual portions of the - Sheehan short
form of the Betts vividness .of imagery questionnaire, the Gordon test
of VMI cqntrollability, and the newly developed (see Design apd
Procedure section) Chara Test df Kinesfhetic Imagefy Control

(Appendix E).




40°

In the éecqnd part of the experiment, Form T of the Space
Relations subtest of the Psychélogical Corporatién's.Differential
Aptitude Tests (1973) was used.

Subjects. in part one, 466 introductory psychology students
-were given the four self~r¢port imagefy tests. In'paft two, 36
students were selected on the basis of their scores on the.Gordon and -
Chara tests. These included: . nine méle good imageré x = 12.6,
Gordon; E.% 12.6, Chara); nine female good imagers (x = i3.1, Gordon;
x = 12.2, Chara); nine male poor imagers (x = 35.8, Gordon; ; = 30.1,
Chéra); and nine female poor imagers (x = 37.1, Gordon; X = 34.8,

Chara).

Design and procedure.

Part I. A test of controllabilitylof kinesthetic
imagery was developed'by arrangiﬁg queéﬁions dealing with Kinesthetic
sensations into a chronological scene, like the Gordon testé This test:
and the three previously~mentioned tests were then administered to 406 .
iﬁtroductory-psychology students., The responses to all four question—
néires were subseqﬁently added and the totél scores of each question-
naire were -then correlated with each other.

Pért II. Good and poor imagers were selected from the
students given the four imagery questionnaires. Both male and female
good and poor imagers were selected on the basis of the low and high

point totals on the Gordon and Chara questionnaires. All 36 subjects
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were then administered the Space Relations subtest. The mean score of

each of the four groups was calculated and good and poor imagers were

then compared in terms of performance on the Space Relations test.

Results
| Table 2 presents the correlations among the total scores of eaéﬁ

of the  four imagery scales. Five of the six corfelatioqs Weré found to
be significant. The imagefy test most highly cotrrelated With‘Gordon's
controllability of VMI questionmnaire was the Chara Test of Kinesthetic
Imagery Control.

ferhaps the most interesting aspect of the correlation matfix
was the fa;t that while the correlation between the vividness of VMI
(Betts test) and controllability of VMI (Gordon test) was not signi-
fican?, the'correlatioq between vividness of kinesthetic imégery-(Betts
test) and controllabilitf of VMI (Gordon test) was signifiéant. A
comparison of correlétion coefficients befween the twovrélatiopships
was performed via a Correlated Groups Test and it was found that the
two correlaﬁion coefficients were significantly different [Z = 4.2,
p <.001]. This will be dealt with in the discussion section.

In the second part of the experiment, it was found that male
(x = 49.55) and female (x = 40.88) good imagers performed better on the
Space Relations test than poor visual imagers of the same sex (male X =

41.77; feﬁale_i = 38.66). The means of the two imagery groups were
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Table 2

Correlation Matrix Comparing Scores of Subjects on the Four Imagery
Questionnaires Used in Experiment 4

No. Tests'Correlated

]
o]

1 | a) Betts Vividness of Visual Imagery )
.317 {p <.001
b) Betts Vividness of Kinesthetic Imagery

2 | a) Betts Vividness of Visual Imagery
. .066 |p >.05
b) Gordon Controllability of Visual Imagery

3 | a) Betts Vividness of Visual Imagery
- | .173 | p <.001
| b) Chara Controllability of Kinesthetic Imagery

4 | a) Betts Vividness of Kinesthetic Imagery
.200 | p <.001
b) Gordon Controllability of Visual Imagery

5 | a) Betts Vividness of Visual Imagery .
_ . , .359 | p <.001
b) .Chara Controllability of Kinesthetic Imagery

6 | a) Gordon Controllability of Visual Imagery
.288 | p <.001
b) Chara Controllability of Kinesthetic Imagery

N = 4063 df = 404
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compared for each sex and, while male good and poor imagers were found
to differ significantly (t (16) = 1.75, p <.05), female poor and good

imagers were not found to differ significantly (t (16) = 0.46, p >.05).

Discussion
The finding that vividness of kinesthetic imagery is much more
highly correlated with controllability of VMI than is vividness of VMI

is most intriguing; Controlling VMI may involve two operations. One

would be the activation of specific Visual memories, the other would be

a'manipqlating operation that quite possibly involves kinesthetic
imagery. 1In controlling VMI not only do you ''see" an image, you almost
have a "feel" for it and thus can manipulate it. It does not seem to
bg neceésafy,'although it is like;y helpful to have vivid VMI in order .
.to éontfo; visual memory images. It would seem that vividneég and
controllability of VMI are two distinct abilities.

If vividness of kinesthetic imagery is closely related to
controllability of VMI, then it would seem logical that controllability
of -kinesthetic¢ imagery is even more closely rélated to controllability
of VMI. The distinction between vividness and controllabiiity of
kinesthetic imagery‘is a close one. The difference between "feeling"

a sengation (ﬁolding a weightj and doing something with that over time
(lifting the weight over‘your head and then lowering it to your feet)

would be the distinction between vividness and controllability of

kinesthetic imagery. While this dichotomy does not seem particularly
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clear cut, the three correlétioné iﬁvolving the controllability of
kinesthetic imagery were different enough to indicate that contréll;
ability of kinesthetic imagery is distihguishable from vividness of
kinesthetic iﬁégery. To my knowledge, no atfempt has previoisly been
made to design a test of kinesthetic imagery control. Obviously; much
ﬁore research is needed before any inferences regarding the nature of
kine;thétic imagery and its relationship to VMI can be made.

More puzzling'tﬁan intriguing to this author were the results of
the second part of the study. Previous reseérch (Snyder, 1972)
indicated a rather high positive correlation between scores on the
Gordon questionnaire and scores onlthe Space Relations test (x (8,

p <.005). However, this correlation was based on only ten subjects.
Although male and female good imagers. Both‘had higher mean scores on

~ the- Space Relations test than their poor iﬁaging counterparts, the
difference was not ;arge, just barely significant when males‘were
considered. The Space Relations test, which involves imagining what an
unfolded box or item would look like when folded, intuitivel& would
seem to.be a good test of the controllability of VMI,

Following the completion of Experiment 4, I talked to a student
wbo reported highly controllable VMI and kinesthetic imagery yet scored
very pqofly on the Space Relations test. While saying he answered thé
imagery queétionnaires honestly, he admitted that he cou;d not i@agine

in his mind what thé_unfolded items in the Space Relations test would

’
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look like when folded. It seems likely he was overrating his controll-

ability of imagery. Variability in judgement criteria used to }espoﬁd

to the items on the imagery scales could be responsible for the

results found in the second part of this study.

with in the GENERAL DISCUSSION.

This will be dealt




GENERAL DISCUSSION

A Review of the Research

The exberimental results reported here demonstrate that VMI is
an important factor in a number of tagks. Subjects selegted on the
basis of good VMI were found to surpass the performance of subjects
selected on the bésié of poor VMI. Since it has been showﬁ tﬁat there
are a number of tasks on which good visual imagers do notisﬁrpass the
performanée §f poor visual imagers (see Sny&er, 1972, for a review of
'this5; it is reasonable to assume fhat,differences-in performance on
certain tasksiaré_due to differences in specific gbilities which are
related to differences in VMI. People with good VMI probably péssess
specific abilities to a much greafer degree than people with poor VMI.
The research reported here is at variance with the opinion of Neisser
(1967) that: “The image hardly seems to be a step in the recall

' 1ike an

process at all, 5ut rather a kind of 'cognitive luxury,
illustration in a novel." The studies reported here indicate that, at
least in certain tasks, the image is more of a "cognitive necessity"
than a‘"Cognitive luxury.! It is apparent to this author that the
image, especially the visual memory image, is a lof more important thén
Néiése; ((1967) and some otﬂer contemporary cognitive researchers
believe.

The problem with tﬁe'study of VMI is that it is an inner

experience that lends itself to objective study with some difficulty.

It is more difficult to measure than a perceptuai ability such as
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visual acuity. While visual acuity is accurately measured by
instruments, visual imagery is most often measured by introsbective
questionnaires. Although VMI can be shown to be important in a variety
of objecti%e tasks, the researcher is still dependent to a degree on
self~report daté. After the administration of questionnaires.to over
a thousand people, I have concluded that it would be wrong to take the
responses at face value. While such questionnaires do an adequate job .
iﬁ discriminating people on the basig of imagery, it is important to be
careful in interpreting the results.  While the.visual imagery
questionnairés have been shown to be reliable (Sheehan, 1967; Juhasz,
1972; Westcott and Rosenstock, 1976) and research reported here and
elsewhere (e.g., Snyder, 1972; Richards&n, 1969) .indicates they do
measure what they purport to, people are still assessing their own
abilities, and it muét be expected that thére is a wide variability in
regards to response ériteria. What one person considers a rating of
"1" ("perfectly clear and vivid as the actual experience") on a five-
point scale, another person may consider a rating of "2" ("moderately
clear and vivid") on that same scale. Some people use a strict
‘criterion in assessing their VMI, while others use a relaxed criterion.
Because using the imaggry questionnaire entails dealing with people's‘
subjective judgements, it is‘therefore unwise to accept the responses
given as the final word. It would bg better, perhaps, to use the

questionnaires as an initial screening device to select good and poor
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visual imagers and then give more objective measures of VMI ability to
that group of people to get the best and worst visual imagers. Of
course, it must be certain that the objective measures are valid
indicators of VMI ability themselves. Further research should be
directed towards finding such objective measures which would promise
more precise measﬁrement of VMI. For the present time, however, the
imagery questionnaires do serve a useful function.

In all of the studies, an equal number of males and females were
used. -The results of Experiment 3 showed that there were as many
.differences between male and female good visual imagers and malé and
female poor visual imagers as within'each’gender. The distinction
between males and females in relation to.VMI cépacity is well worth
noting.

Résearcﬁ by Anastasi (1958) revealed that adult females do
better than adult males on tests of verbal abilities, whereas adult
males do better on mathematical and spatial taské. Since VMI would
seem to be‘more importanf in spatial tasks, it would be reasonable to
assume that males have better VMI. Seemingly at variance with this,
however, is a study by Marks (1973) in wﬁich he reported that females
do better than males on tasks requiring the memorization of pictorial
materiai. In the same study he found a high positive correlation
between vividness of VMI and good4pictoriél recall. The answer to this

dilemma could be that the tasks require different aspects of VMI
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ability. While pictorial memorization is related to vividness of VMI,
spafiél tasks requiring the movement of wvisual stimuli, external .and
internal, would seem more related to contrdllability of VMI; It couid
be, thén, that males and females differ in the nature of their VMI;
females having a 1itt1evb¢tter §ividness, males having a little better
control. This trend of differences, albéit-minute, was found through--
out the studies. For e%ample, in Experimént 3, males on the average
reported better controllability of VMI (x = 22.9) than females (x =
23.6) while femgles réported better vividness (x = 30.8) than méles
'(2 = 31.6). Whilg t@ese sex differenceé were‘not significant for
- éither vividness [F (207) = 1.47, p >.05] or controllability [F (207) =
.59, p >.05], the trend of males reporting slightly more controllable
VMI and females slightly more vivid VMI was evident in all of the
studies.

These differegceg between-males and females in respect to VMI
may lie in differences in hemispheric lateralization between the two
sexes. According to Le&y (1972) female brains are similar to male
left-handers in that there is less hemispheric specialization than male
right~handers. It could be, therefore, fhat less hemispheric speciali—
zation is advantagous when it comes to vividness of VMI, while more
hemispheric specialization is advantagoué to controllability of VMI.

Recent reseafch concerning the gene£ic'components of spatial

reasoning may also shed light on the gender differences observed for
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controllability of VMI. Bock and Kolakowski'(1973) have supborted
earlier research (Stafford, 1961) that indicates "that the ability of
human subjects to visualize spatial relations- and mentally manipulate
visual images is influenced by an X-linked éene." Furthermore, they
postulate that proficiency on spatial taskg is also testosterone
influeﬁced. Since controllability of VMI would seem to be closely
related té spatial reasoning, the same genetic components responsible
for gender differences.in spatial reasoning may be similarly respon-

sible for gender differences observed in contfollability of VMI.

Rebuttal -of the Unitary Hypothesis

Although the umnitary hypothesis seems'to Be'gaining more.and
more support by contemporary psychologists, there are a number of-
problems with theories of visual imagery embodied under this title.

The idea that therg is not a separate code for visual and wverbal
material is ;efuted by an overwhelming body of evidence. Paivio and
various associates (see Paivio, 1971, for a review) have shown that
there is an imaginal system that best handles memory for éictures and
a verbal system that best hapdles memory for words and that each system
is best fit to code the two types of stimuli, Concrete nouns,-words
that are easily visualized (such as "dog'"), have been found to be best
memoriged by imaginal mediation. Abstrgpt nouns, words that afe not

easily visualized (such as "thought'), have been found to be best
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memorized by verbal mediation (Paivio and Csapo, 1969). If verbal and
visual processes are the same way of represeﬁting information, why then
would some words best be memorized and therefore mediated by imaginal
mediation while other words would Ee memorized best through verbal
mediation? '

In establishing the framework for his unitary theory of imagéry
and verbal coding, Neisser (Coghition and Reality, 1976) dismisses the
idea that visual images are closely related to percepts by saying that
this idea has 'some difficulty in explaining why images.and percepts
are not systematically confused with one énother" (p. 129). He goes on
to say: '"Although an experiment by Perky is often cited as proving
that percepts and images are éonfusable, it is seriously flawed‘and has
not really been replicated" (p. 130). This statement is disputed by
experiments conducted by Segal and Nathan (1964), Brooks (1968), Segal
and Fusella (1970), and Atwood (1971). These experimenté haye repli-
cated and extended’the work of Perky (l9lO)Iand_found that imaging and
perceiving are sufficiently related so that the two activities can
interfere with each other.

The main problem with the unitary view of visual imagery is that
it considers only VMI and fails to comsider that there are many other
varieties of visual imagery, all bart of the same continuum. For
example, can a dream always, if ever, be explained as an "anticipatory

phase'" of perception (Neisser, 1976)? 1Is an eidetic image an "abstract

~
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structure composed of related concepts' (Andersoﬁ and Bower, 1973)7
Whilg unitary theorists can put up a stiff argument when considering
just VMI, it is‘hard to extend those argﬁments to other varieties of -
visual imagery. Research indicates £hat imagery and verbal processes
are distinctly different, rather than the same process.
On the other hand, the dual-system theory of memory represen-
tation is in agreement with what is known about visual images on a
neurophysiological level. Neisser (as cited in Saﬁuels and Samuels,
1975) states ﬁhat:
~ ...visual images are apparently produced by the same

integrative processes that make ordinary perception possible...

Visual memory differs from perception because it is based

principally on stored, rather than on current information,

but involves the same kind of synthesis. (p. 57)
The origin of a visual image is probably started in the visual
association zone which surrounds the visual area of the brain's
cerebral cortex. In this visual association zone, impulses arising
from visual stimulation are coded and decoded. Next to the visual
association zone is the "relatively 'éiient' area of the temporal lobe
in which,..mechanisms of memory, hallucinations, and dreams mgy‘be
located" (Gatz, 1970, p- 112). It is here where the coded visua;
information, "a congealed neﬁronal.pattern or 'engram' ready to be

' in the words of the neurophysiologist,

replayed by appropriate inmput,'
Eccles (as cited in Gatz, 1970, p. 37), is likely stored. What is then

needed for a person to experience a visual image is the proper
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stimulation, external or internal, of éhe right neuronal péthways; the
firing of which gives rise to a visual image. This was evidenced iﬁ
the course of surgery on epileptic patients by Penfield. In placing -

"silent area" of the temporal

electrodes in ‘certain locations of the
lobe, he found that he could stimulate the patient to experience vivid
visual images (Gatz, 1970, p. 38). _The patients would describe in
dépail lifelike scenes that suddenly unfolded '“before their eyes."
Stimulation of other aveas of the brain would give rise to auditory
sensations, and a patient, for instance, would rebort hearing music.
The important point is that the stimulation of specific areas éf the
brain gives rise to a specific experiehce, be it a visual image, an
“auditory sensation, or sometimes both.

Studies of the functions of'the‘two hemispheres of the 5rain are
also compatible with the dual-system theory. It has been foun& that
each hemisphere functions in a distinctly different way. According téA
Ornstein (1972), the left hemisphere "is predominantly involved with
anglyfic,‘logical thinking, especialiy in verbal and mathematical
functions" (p. 52).' Conversely, the right hemisphere ''is primarily
responsible for orientation in space,'artistic endeavor, crafts, body
image,.recognition of faces" (p. 52).  Ornstein sees the left hemis—
phere as the'one that deals primarily with verbal, sequential théught,
while the right hemisphere deals primarily with visual, simultaneous

thought. TIf the brain has two modes of thought then it is very likely
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that it has at least twe different means of representing reality,
through verbal processes and imaées.

While, to this aqthor, the dual-system best interpre;s visual
imagery phenomena, the image/no image question, now in the form of the
unitary/dual—system cdntroversy, is likely to go on. Perhaps as long
as people differ in the strength of their visual imagery, the debate
will go on. People with poor imaginai abilitieé will deny the
existence of visual images while people with gdod imaginal abilities
will assert their importance. One such person was Albert Einstein, who
said; "The psychical entities which seem to serve as elements in
thought are certain signs and more or ‘less-clear images which .can be
voluntarily rep;oduced and combined" (as cited in Samuels and Samuels),
1975, p. 250). Evidently, the existence of visual images is in the

"eye" of the beholder.

The Importance of VML

The ability to control VMI may have vast importance in many -
facets of living. The ability to take memory images and combine them °
with and develop them into imagination images may well be one of the
most important‘abilities of the human mind. Bill Koch, the only
American to ever win a silver medal in cross-—country ékiing at the
Olympics, trained by a mental practice technique requiring visuali-

zation (Suinn, 1976). T. W. Simeons, M.D., is a physician who teaches
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people weight control through visualization (Simeons, 1966). Many
psychiatrists have had patients use visual images to deal.with problems
(Leuner, 1969; Assagioli, 1965; Gerald, 1963). Many famous inventive
people, such as Albert Einstein, Bertrand Russel and Vincent Vaﬁ Gogh,
have described the importance éf visual images in the creative process
(Ghiselin, 1952). A technidue in natural chiidbirth emphasizes the use
of visual imagery (Dick-Read, 1953). Finally, Dr. Carl Siﬁmonton has
had remarkable success in the treatment of cancer patients by a- |
technique employing visualization (Bolen, 1973).

These practical uses of visual imagery probably représent just
the tip of the iceberg. As more attention and research are devoted to
visual'imagery, the importance of it will likely be magnified. While
people possess visual imagery abilities to. varying degrees, the
. potential uses of it exist for all (except probably the congenitally
blind); the word "potential" to be emphasized. Because our culture
emphasizes logical, verbal, and mathem;tical abili;ies in this
increasingly technical world, little attention is paid to creative and
imaginal abilities. Through school, for instance, language, mathe-
matics, and disciplined subjects are emphasized. Subjects that would
facilitate the dévelopment of visual imagery, such as art,rélated
topics, are considered "minor" subjects. Increased emphasis in such
minor subjects may well lead to a better educated, more well-rounded

mind. The fact that the ability to form visual images is a partially
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learned ability (Horowitz, 1970, p. 202) has two iwmportant implications
regarding visual imagery abilities. The first is that emphasis on
developing imaginal abilities should be put in educational programs,
from kindergarten Fhrough the twelfth.grade, inlorder to faciliiate'thé
érowth of those and related abilities. The second is that no matter

how poor your visual imagery is, you can learn to improve it.
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APPENDIX A

The Gordon Test of Visual Imagery Control

Instructions:

The following questions are concerned with the ease with which
you can control or manipulate visual images. For some people this task
is relatively easy and for others relatively hard. One subject -who
could not manipulate his imagery easily gave this illustration. He
visualized a table, one of whose legs suddenly began to collapse. He
then tried to visualize another table with four solid legs, but found it
impossible. The image of the first table with its collapsing legs
persisted. Another subject reported that when he visualised a table the
image was rather vague and dim. He could visualize it briefly but it
was difficult to retain by any voluntary effort. In both these illus-
rations the subjects had difficulty in controlling or manipulating their
visual imagery. It is perhaps important to emphasize that these
experiences are in no way abnormal and are as often reported as the
controllable type of image.

Read each question, then close your eyes ‘while you try to
visualize the scene described. Record your answer by marking in 1 for
"yes,"” 3 for "unsure,!, and 5 for "no." Remember that your. accurate and
honest answer to these questions is most important for the validity of
this study. If you have any doubts at all regarding the answer to a
question, mark 3 for "unsure." Please be certain that you answer each
of the twelve questions. ‘

Rating Scale: 1 . . . .Yes; 3 . . .Unsure; 5. . , .No

ILtems;

1. Can you see a car standing in the road in front of a house? 1 3 5
2. Can you see it in colox? 1 3 5
3, Can you now see it in a different color? 1 3 5
4, Can you now see the same car lying upside down? 1 3 5
5. Can you now see the same car back on its' four wheels again? 1 3 5
6. Can you see the car running along the road? 1 3.5
7. Can you see it climb up a very steep hill? 1 3 5
8. Can you see it climb over the top? 1 3 5
9. Can you see it get out of control and crash through a house? 1 3 5
10. Can you now see the same car running along the road with a

handsome couple inside? 1 3 5

11. Can you see the car cross a bridge and fall over the side
into the stream below? 1
12, Can you see the car all old and dlsmantled in a car—cemeteryVl 3 5

%)
[%)]




. APPENDIX B
Sheehan Short Form of Betts Vividness of Imagery Scale

Instructions for doing test:

\

The aim of this test is to determine the vividness of your
imagery. The items of the test will bring certain images to your mind.
You are to rate the vividness of each image by reference to the accom—
panying rating scale, which is shown. below. For example, if your image
is 'vague and dim' you give it a rating of 4. Record your answer by
filling in the appropriate blank on the mark-sense sheet. Before you
procede to the items below, familiarize yourself with the different
categories on the rating scale. Throughout the test, refer to the
rating scale when judging the vividness of each image. Try to do each
item separately, independent of how you may have done other items.

Rating Scale:

The image aroused by an item of this test may be:

Perfectly clear and as vivid as the actual experience . .Rating 1
Moderately clear and vivid. . . . . « . + +« +« « « + « « JRating 2
Not clear or vivid, but recognlzable. « + « « o « « » o JRating 3
Vague and dim . . . . &+ 4+ s+ s + « 4« 4 ¢+ s s &« « . .Rating 4
No image present at all you only 'knowing' that you

are thinking of the object, . =« « + + «. v « « « « . . .Rating 5

Think of some relative or friend whom you frequently see, consi-
dering carefully the picture that rises before your mind's eye. Classify
the images suggested by each of the following questions as indicated by
the degrees of clearness and vividness specified on the Rating Scale.

Item: ! ’ . Rating:
1. The exact contour of face, head, shoulders and body )
2. Characteristic poses of head, attitudes of body, etec. (G
3. The precise carriage, 'length of step, etc. in walking ()
4. The different colors worn in some familiar costume ¢ )

Think of seeing the following , considering carefully the picture
which comes before your mind's eye; and classify the image suggested by
the following question as indicated by the degree of clearness and vivid-
ness specified on the Rating Scale. " -

5. The sun as it is sinking below the horizon ( )

Think of performing each of the following acts, considering care-
fully the image which comes to your mind's arms, legs, lips, etc., and -
classify the images suggested as indicated by the degree of clearness
and vividness specified on the Rating Scale.
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APPENDIX B (continued)

Running upstairs

Springing across a gutter
Drawing a circle on paper
Reaching up to a high shelf
Kicking something out of your way

()
¢ )
¢ )
)
¢ )




APPENDIX C
Marks (1973) Vividness of Visual Imagery Questionnaire

Instructions for doing test:

The aim of this test is to determine the vividness of your
imagery. The items of the test will bring certain images to your mind.
You are to rate the vividness of each image by reference to the accom-
panying rating scale, which is shown below. For example, if your image
is 'vague and dim' you give it a rating of 4, Record your answer by
filling in the appropriate blank on the mark-sense form. Before you
procede to the items below, familiarize yourself with the different
categories on the rating scale. Throughout the test, refer to the
rating scale when judging the vividness of each image. Try to do each
~item separately, independent of how you may have done other items.

Rating Scale:

"Perfectly clear and as vivid as normal vision", . . . . Rating 1
"Clear and reasonably vivid"-. . . . . . . . . ., . . . . Rating 2
"Moderately clear and vivid" . . . . . . . .. . ., . . Rating 3
"Vague and dim". . . . . . . . . ¢ « ¢ 4 s+ « + + + « . o Rating 4
"No image at all, you only know that you are thinking

of the object". . . . . . . . .+ ¢ . ¢+ .+ .+ . . . . Rating 5

For items 1-4, think of some relative or friend whom you fre-
quently see (but is not with you at present) and consider caréfully the
picture that comes before your mind's eye.

Item: /

1. The exact contour of face, head, shoulders and body.

2. Characteristic poses of head, attitudes of body, etc.
3. The precise carriage, length of step, etc., in walking.
4. The different .colors worn in some familiar clothes.-

Visualize a rising sun. Consider carefully the picture that
comes before your mind's eye. '
5. The sun is rising above the horizon to a hazy sky.
6. The sky clears and surrounds the sun with blueness.
7. Clouds. A storm blows up, with flashes of lightening.
8. A rainbow appears.

Think of the front of a shop which you often go to. Consider the
picture that comes before your mind's eye.
9. The overall appearance of the shop from the opposite side of the
road.
10. - A window display including colors, shapes and .details of individual
items for sale. :
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11. You are near the entrance. The color, shape and details of the
door. :

12. You enter the shop and go to the counter. The counter assistant
serves you. Money changes hands.

Finally, think of a country scene which involves trees, moun-
tains and a lake. Consider the picture that comes before your mind's
eye. : :

13. The contours of the landscape.

14. The color and shape of the trees.

15. The color and shape of the lake. .

16. A strong wind blows on the trees and on the lake causing waves.




APPENDIX D
Preferences Questionnaire Used in Experiment 3

Below are several pairs of activities, occupations, and interests.

Show which one of the pair you like better: If you prefer "1," then
mark "1" on the mark~sense form; if you prefer "5," then mark "5" on the
mark—sense form. Work as fast as possible. Be sure to mark either "1"

~or "'5"

for each question. Please be certain that you answer each of the

‘twenty—two questions.

Items:
1. 1)
v 5)
2. v1)
5)
3. 1)
|5)
4. 1)
,5)

5. 1)
5)

6. 1)
15)

7. 1)
+5)

8. t1)
5)
9. t1)
5)
10. 1)
r5)
11, 1)
%5)
12. +1)
5)
13. 1)
£5)
14. *1)
5)

Play a game that requires mental arithmetic.
Work mechanical puzzles.

" Take a broken lock apart to see what is wrong.
Add columns of figures.

Visit an exhibit of famous paintings.
Visit an exhibit of laboratory equipment.

Talk about your work or studies.
Talk about the meaning of life.

Take a course in modern music,
Take a course in modern math.-

Take apart a new mechanical toy to see how it works.
Play chess. :

Construct tables on the cost of living.
Repair and refinish old furniture.

Explore the site of ancient cities.
Write artjcles or give lectures about ancient cities.

Teach children who are not very bright.
Teach children who are very bright.

Help a child with his arithmetic problems.
Help a child improve his handwriting.

Write articles about birds.
Draw sketches of birds.

Doing a job yourself.
Telling somebody else to do the job,

Dealing with things.
Dealing with people.

Taking a chance.
Playing safe.
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15.4 1) Outside work.
5) Inside work.

16. % 1) Physical actiﬁity.
2) Mental activity. '

17. *1) Thrilling, dangerous activities.
5) ‘Quieter, safer activities.

18. 1) Statistician.
«5) Social worker.

19. %1) Teacher.
5) Salesperson.

20. 1) Being married to a research scientist.
't5) Being married to a sales executive.

21. Which group of words best describes your cognitive mode (way you
think)?
' 1),Analytic, verbal; intellectual, sequential.
5) Gestalt; sbatial; intuitive; simultaneous.

22. Would you describe yourself as:
11) More extroverted.
5) More introverted.




APPENDIX E
The Chara Test of Kinesthetic Imagery Control

Instructions:

The following questions are concerned with the ease in which you
can control or manipulate your kinesthetic imagery (the sensations asso-
ciatived with the position, movement, tension, etc., of parts of the
body). The items are presented in the context of an action-scéne that
you are to try to kinesthetically experience. Read the items below and
try to "feel" the kinesthetic sensations associated with each:item.
Respond to each item by marking on the mark-sense form provided: "1"
if your answer is yes, I can definitely experience or feel that
kinesthetic sensation; "3" if your answer is unsure, if I can feel that
sensation; 5" if your answer is no, I can not feel that sensation. If
you have any doubts at all regarding the answer to a question, mark '"3"
for unsure. Remember, the validity of this questionnaire-depends on
your honest, most precise response to each item.

Rating Scale: "1 . . , .Yes{ 3 . ... .Unsure; 5.. . .No

Items:
‘Imagine yourself to be taking a journey through the forest.
Think of performing the following acts, considering the image which
comes to your mind's arms, legs, etc.
1. Can you feel what it is like to be leisurely walking along a path?
2. Can you now feel what it is like to run along the same path?
3. Can you feel what it is like to tense your muscles as you prepare to
jump over a creek?
4, Can you now feel what it is like to lose your balance and fall upon
landing on the other side of the creek? '
. Can you now féel what it is like to push yourself off the ground?
Can you feel what it is like to pick up a heavy rock?

Can you feel what it is like to kick a stone into the creek?
. Can you feel what it is like to hoist yourself via a branch into a

5
6
7. Can you now feel what it is like to throw that rock into the creek?,
8
9

tree? . -

10. Can you feel what it is like as your legs get tired from climbing a
steep hill?

11, Can you feel what it is like to roll down the other side of that
hill? '

12. Can you now feel what it is like to lie down and relax upon comple~
tion of your journey?
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