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ABSTRACT

This study was concerned with visual imagery conceived < in
general terms - as the mental event involved In the subjective experience
of “seeing" absent objects. Most recent studies of visual imagery, in
this sense, have been concerned with its usefuiness, rather than with its
nature. The present study departed from this purely functionalist stand-
peint and investigated a specific question concerning the nature of visual
imagery - namely, the question of whether this subjectively perception-iike
experience, and the processes giving rise to it are, in fact, perceptual
in nature. The reasons Tor this departure are outlined in Part |

{Chapter 1)} of the thesis.,

Before this question could be investigated experimentally, it
was necessary to select an index, or manipulation, of visual imagery.
This needed to control the presence and absence of the particular mental
process of interest {and not other modes of recalling, or representing,
absent objects}, so that the performance of subjects employing it could
be compared with the performance of subjects not doing so. Only by such
a comparison is it possible to determine whether visual imagery has a
special relationship to visual perception, or whether it is no more
closely allied to perception than are other methods of representation or

recaltl.

Part 11 of the thesis, then, is concerned with studies
oriented to this methodological problem. Experiments | and 1t {Chapter
2) showed that three common maniputations of visual imagery {varying noun
concreteness, varying instructions, and selecting subjects on scores on
the revised Betts' Questionnaire upon Mental Imagery) failed to meet the

requirement outlined above. However, these experiments did indicate



that individual differences in imagery ability would be the most
appropriate basis for manipulating imagery. Consequently, & new measure
of such differences, the Visual Elaboration Scale, was constructed
{Chapter 3). The final form of this scale was both internally consistent
and capable of discriminating among subjects in a logical fashion. its
construct validity was established by the results of a picture memory

experiment {(Experiment {11, Chapter 3).

Part 1if of the thesis deals with the gquestions first of
whether, and subsequently of how, visual imagery is perceptual. Chapter
4 reviews and discusses the relevant literature, Chaéter'S reports a
study {Experiment [V} in which subjects varying on visual imagery ability,
as measured by the Visual Elaboration Scale, were found to be affected
differentially by the introduction of visual interference into a task
requiring the mental representation of previously seen letters (after
Brooks, 1968). The pattern of the results suggested that visual imagery

makes a specific use of the apparatus of visual perception,

Experiment V {Chapter 6) and Experiment Vi {Chapter 7) report
investigations of the implications of the use of the perceptual apparatus
by visual imagery. In these studies strong differences were found between
subjects classified as '"non-imagers' and other subjects in the ability to
recall distinctively visual information, and in performance on a
perception-like task related to the availability of this type of informa-

tion.

Chapter B reviews the results of Experiments 1V-Y! in terms of
their implications for the perceptual naeture of visual imagery. Chapter
9 outlines problems ralised by the study and, where possible, offers some

zolutions.



PART 1

INTRODUCTION



CHAPTER 1

A CrRITIQUE OF THE MAINSTREAM OF
RESEARCH ON VisuaL IMAGERY. AND
AN OVERVIEW oF THE PRESENT RESEARCH

In attempting to explain how man processes information,
cognitive psychologists have increasingly reverted to the subjective or
experiential elements in perception and memory which were so important to
their predecessors (Natsoulas, 1974). The revival of visual imagery as
a prominent topic is one example of the return of contemporary cognitive
psychologists to the subjects, if not the methods, of pre-behaviourist
introspective psychologists. it is again accepted as an unavoidable fact
that many people say that they think about objects, not present as sense
data, by ‘'seeing them. It is visual imagery, in this sense of conscious,
quasi-visual mental experience, which is the object of study of ‘the present

thesis.

There are, petentially, serious methodological difficulties
associated with introspective accounts of *'seeing'' absent objects. The
difficuities arise if one assumes that the verbal accounts themselves
disclose the intrinsic qualities of visual images and proceeds from that
assumption in studying imagery. The flaws inherent in assuming the
veridical, reflective nature of verbal descriptions are neatly illustrated
by Neisser (1972} with an excerpt from Shakespeare, in which Hamiet and

Polonius are discussing a cloud:

Homlet: Do you see yonder cloud that's almost
in the shape of a camel?

Polonius: By the mass, and 'tis like a camel indeed.



Homlet: Methinks it is a weasel.
Pelowius: 1t is backed like a weasel.
Bamlet: Or tike a whale?

Polonius: Very like a whale.
Hamlet, Act i1, Scene 2.

Neisser's point is that, as verbal reports are susceptible
to demand characteristics of the situ&ﬁion and to bias induced by others,
they do not constitute a good hasis for assumpticons about the nature of
phenomena. Most recent studies of Imagery have ignored this point.
Researchers have tended to assume that we know what images-are because of
both what other people say about them and what we intuit ourseives, and
that, therefore, the only research problem is to discover what they do in
cognition, Thus, the mainstream of research on visual Imagery has been

purely functionalist in orientation.

Paivio (1969) summarises the bulk of contemporary imagery
research in saying,

H,..images ... are operationally defiped and the

concern is with their functional significance’ {p. 243).

A detailed account of this type of research is contained in Paivio's
{1971} book. it can be summed up briefly as follows: To start with,
notions of the nature of visual imagery are derived from what people

say about it and from researchers' own introspections; several different
Yoperational definitions” are employed which have only a superficial
relationship to the assumed nature of imagery (see Chapter 2 of this
thesis); and the “Yoperational definitions' are then discarded in favour
of the original intuitive and informal notions of imagery when the experi-

mental results obtained by the use of these ''definitions are explained.



Before proceeding, it should be said that the term “operational
definition' Is an unfortunate one which has little currency in contemporary
philosophy of science (e.g., see Kaplan, 1964)., What Paivio terms “‘opera-
tional definitions' are actually nothing more than experimental manipula-
tions of imagery. The term ‘'manipulation of imegery' rather than "opera~-

tional definition', will be used in subsequent discussion,

A singie example which well illustrates the predominant,
functionalist approach summarised above is that of Paivio h%mself.t In
his book (1971, Chapter 2}, Paivio starts with the purely informal notion
that visual images are non-verbal, concrete, spatially.organised representa-
tions. One gets the idea of pictures in the head. But his principal
method for manipulating imagery, to ensure its presence on some occasions
and its absence on others, is to oppose concrete and abstract nouns in
paired-associate learning tasks. The consistent superiority of recall
that he finds for concrete over abstract nouns is attributed to the
formers' imageability and the latters' non-imageability. Havihg attributed
the difference in recall between the two types of nouns to the presence/
absence of visual imagery, Paivio returns to his original picture-type
notion in order to explain why imagery aids the recall of paired-associates.
He does so in terms of spatial organisation, parallel processing and other
such features of pictures and of picture-perception (Paivio, 1971, p. 387

ff.).

Although there is evidence that, on demand, subjects say that
they visualise the referent of a concrete noun more readily than they

visualise that of an abstract noun (Paivio, Yuille and Madigan, 1968},

i

Other researchers with the same approach, though sometimes using
different imagery manipulations and different tasks include Bower
(1972), Bugelski {1968), Marks (1972}, and Reese (1970).



there is no evidence that subjects visualise the referents of the former
type of noun when they are not explicitly requested to do so. Granting
that they may do so, however, there is no direct evidence that it is

visual imagery, as such, which makes the recall of concrete nouns easier
than that of abstract nouns. In this connection, Kintsch {1972) has

cited results which suggest that the greater lexical complexity of abstract
nouns, rather than their lack of access to the imaginal code, may be the

reason that they are more difficult to recall,

Finally, even if there were evidence of the kinds discussed
above, it would not, of itself, explain why the generation of images aids
paired-assocliate learning. Paivia's explanation §s in terms of his
informal notion of visual images as spatially organised representations
which permit parallel processing to take place in the storage and retrieval
of information. Parallel processing, in turn, ) in some way reduces
the memory load in storage and, 11} enables easy redintegration of the
information and a rapid readout at retrieval. There is a problem con-
cerning exactly what parallel storage and retrieval could mean - filing
things as complete detaliled wholes, and merely opening the correct file to
retrieve them In toto, perhaps? Apart from this problem we have, as vet,
little reason to accept the proposition that images are spatially organised
in any really functional way (though the phenomenal soundness of the view

that they are often s¢ organised is undeniahle).

Many other researchers (see Fn. 1) could have been cited as
proponents of the functicnalist approach to imagery. As will be discussed
later, other supposed manipulations of imagery are just as open to question
as Palvio's, Similarly, other functionalists when explaining differential
performance resuiting from use of their manipulations, tend to return to
informal ideas of imagery whose connection with the manipulations has not

been demonstrated. In short, despite the existence of a considerable



body of research which purports to demonstrate the functional utility
of visual imagery, important questions still remain unanswered. To
recapitulate, these are:

i) Do the various manipulations of Imagery actually
ensure the presence/absence of the quasi-visual
experience which they are supposedly making
avallable to experimental examination?

i1} Accepting, temporarily, that the manipulations do

ensure the presence/absence of visual imagery, does
this exhaust the possibilities of expiain{ng
differential performance resulting from their
employment?  Or can the presence/absence of
imagery be seen as a mere (perhaps non-essential)
concomitant of a more fundamental factor, such
as that suggested by Kintsch (1972} to explain
the recall inferiority of abstract, as opposed to .
concrete nouns?

iii} Even if the presence/absence of visual imagery
does exhaust the explanatory possibilities, what
is an image, and why does it function as an aid

ta recall?

The failure of the most common approach to imagery, exemplified
here by Paivio's work, to answer these and other pertinent questions has
led Pylyshyn (1973} to formulate a strong critique on the current state
of imagery theory and research, Pylyshyn is especially critical of two
aspects of the contemporary literature which beg fundamental questions
about the nature of visual imagery and about its role in cognition. He
objects strongly to its use as a primitive construct in explaining task

performance. The functional utility of visual images is frequently



overestimated because they are available to conscious inspection. That
is, because we know images occur, we tend to make them prime candidates

for explanatory purposes. This is considereda erroneous by Pylyshyn.

Pylyshyn sees as inescapable the conclusion that non-conscious
processes play important causal roles in cognition. That non-conscious
mental events have significant functions is not a new idea. The work
of Bartlett, Freud, and Piaget led each of them to express a similar

view. And Holt deduces from a range of evidence that,

... it is no longer necessary to assume that

thought processes are identical with what can be
reported by the thinker as his conscious contents,
whether imageless or not... Consciousness is not

a necessary defining property of cognitive processes'
(Holt, 1964, p. 260).

In attributing successful performance on cognitive tasks solely to the
presence of conscious visual imagery, the roles of non~conscious mental

events are ignored,

The second feature of the functionalist literature to which
Pyiyshyn takes exception is its widespread use of a picture metaphor.
While there is surely nothing amiss in the use of metaphors as metaphors,
to mistake them for accurate descriptions can have misleading implications.
Pylyshyn cites many examples of how imagery researchers and theorists have
been led astray in this way, and makes explicit the consequences, follow-
ing from a ﬁicture view of visual imagery, which he considers theoretically

untenable.

The most unfortunate consequence from Pylyshyn's stand-point
is the implication that, when we image, we retrieve from memory some
relatively undifferentiated pattern with all its constituent pieces simul-
taneously available. This, like a picture presented directly to our
sensory systems, requires perceptual scanning and interpretation before

it becomes meaningful. Here Pylyshyn is making explicit the notion,



implicit in equating image and external picture, that the former consists

of pre-perceptual signals which have not yet been interpreted by the
cognitive system. Given that all sensory events are unique it is,

prima facie, dubious that the brain has the capacity for their long-term
storage in raw form. And, indeed, 2 large body of research on pattern
perception (e.g., Heisser, 1967; Sperling, 1963) demonstrates that the
persistence of sensory information, as such (i.e., before it is interpreted),

is of extremely brief duration.

In Pylyshyn's opinion, the only reasonéhEe alternative to the
brain's storage of raw sensory data is the storage of abstractions from
them in forms which are geared to stimulus types, rather than to individual
instances, or tokens. A relatively small number of such Forms is required
to cover an extensive domain of instances, whereas the '‘perception-before
interpretation' notion implied by the picture view of the visual image

requires storage of an unlimited number of sensory patterns.

Taken as a criticism of the bulk of the recent literature on
visual imagery, Pyiyshyn's article is cogent. However, he overstates
his case. Although he initiaiiy denies that he is challenging the unique
status of imagery either as subjective experience or as object of scientific
study, he leaves the reader with the impression that the image is & mode
of representation comparable in every way with any other mode of representa-
tion. Thus, his criticism is not only of one approach to imagery, it is
also, effectively, an attack on the idea that imagery is a unique kind of
mental event. This intent is evident in his article's sub-title, "A

critique of mental imagery.'

The sub-title could just as well read, "A critique of conscious
experience.'  Pylyshyn quite correctly highlights the role of non-conscious

processes in cognition but, in doing so, he finds it necessary to downgrade



conscious experience. Stating that,

... what is availabie to conscious inspecticn may
not be what plays the important role in psychological
processes' (1973, pp. 2-3),

he goes on to suggest strongly that this is, in fact, the case. That
conscious modes of representation are denigrated in this way seems para»
doxical, given that one criterion consistently invoked in distinguishing
human intelligence from that of other animals is man's capacity for
conscious, reflexive thought. Here images and/or inner speech are
essential. it is one thing to recognise the importance of non-conscious
processes; it is guite another to deny any functional sfgnéficance to

conscious experience,

Again Pylyshyn goes further than is reasonable in deploring
the use of the picture metaphor. In ¢laiming that an image cannot feasibly
be conceived as a picture, he also says that it cannot be perceptual in any
Way ., In his article no ciéar distinction is made between the terms
“"omictorial' and "perceptual?.  But, the proposition that the image is not
pictorial in any functional sense does not entail the conclusion that it
cannot be perceptual, unless there is interpolated between the two the
further proposition that perception involves having pictures in the head.
And this proposition does not square with recent ideas on visual perception

{e.g., Gibson, 1966; Neisser, 1967).

Although there can be unfortunate consequences of a 'perceptual"
view of visual imagery if "perceptual” is taken to mean ‘pictorial’, these
do not follow from a view that the construction of the image may involve
utilisation of the visual perceptual apparatus. if the other major form
of internal conscious representation, "inner speech”, requires use of the
articulatory apparatus - as Watson claimed, and the Russian psychologists

have shown - it is not too radical to speculate that the construction
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of the image requires the use of at least the 'output' end of the

apparatus of visual perception.

One real trap in accepting any metaphor as an accurate
description of a visual image is that such an acceptance pre-judges the
nature of the image Tn the absence of concrete evidence. In this way,
the study of imagery is all toc easily limited to its functions, But
there can be no real understanding of its functions 1f its genuine, as
opposed to metaphorical, nature is not appreciated, Pylyshyn, while
decrying the use of the picture metaphor, is actually replacing it with
ancther. This coutd be called a ''program metaphor'', tt is influenced
only by computer programs of information processing systems which are
currently fashionable. In saying that, subjective reports to the
contrary notwithstanding, the image is a form of representation Iike any
other, and that it cannot be perceptual, Pylyshyn is himself pre~judging

the nature of imagery.

The Yprogram metaphor!' is an attempt to get away from the
subjective report, for two reascns. First, the referent of such a report
is necessarily conscious experience, and this is seen by Pylyshyn as having
no real functional significance. This point has already been queried.
Second, verbal reports of mental events are metaphorical and cannot be
taken as accurate reflections of what goes on in the mind; therefore, a
mental event cannot be accepted as being different from other mental events
on the basis of such reports. VWhile accepting this point to some extent,
one should note an analogical point made by Neisser (1972) after his
Shakespearean parable. This is that, although there are undoubted
difficulties associated with Polonius® changeable metaphoric descriptions
of clouds, this fact hardly impiies that clouds do not exist as unique

phenomena.



Pl

Neisser might further have qua%iFied his remarks on verbal
reports by acknowledging that they do have some positive uses. Such
reports, from a variety of sources, provide confirming evidence for the
existence of, for example, clouds, in the absence of which the Tatter
might be thought to be mere flights of fancy on the part of a single
Informant. The utility of the reports is proportional to the degree
to which they are based upon facts about clouds, and is inversely propor~
tional to the degree to which they are based upon fanciful opinions of

the type expressed by Hamlet and Polonius.

The difficulties Enherént in the approach to Tmagery criticised
by Pylyshyn largely disappear if verbal accounts of ''seeing" absent objects
are taken as indicating the presence of a particular kind of conscious
mental event, without necessarily disclosing its intrinsic properties.

One can accept that spoken words do not accurately reflect an internal,
non-verbal experience, but convey only propositions about that esxperience.
But, while accepting this, there Ts no reason also to doubt thaf there is
some concomitant variation between verbal reports of modes of awareness
and the modes of awarensss themselves. If the type of mental event
underlying reports of flseeing'® absent objects is taken, not as a potential
explanatien'of performance on a range of cognitive tasks, but as something
itself requiring explication and explanation, then there is no more
difficuity in studying it than there is in 5tud§ing any other kind of
mental activity. 0f course, this is not to say that there is no diffig-

ulty at all.

The original guestion motivating the research reported in this
thesis stemmed from the standpoint adopted in the preceding paragraph.
That is, the question concerned the nature, rather than the functions of
visual images. It Ts the most elementary question which can be asked

about their nature, viz., Are visual images actually perceptual = and in
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what ways? - or is the image vocabulary only a metaphor for communica~
ting an experience which has no real functional similarity to visual

perception?

Although some empirical work outside the mainstream of contemp~
orary research on visual imagery has been carried out on this question,
there is no real evidence to settle it either way (the status of the eviden-
ce is discussed in Chapter 4). And theoretical discussions of the possible
relationship of visual imagery to visual perception have concluded both
that the image is perceptual {Hebb, 1968; MNeisser, i967) and that it is
not (Pylyshyn, 1973}. Therefore the present research was not constrained
by a well-established viewpoint, and could be undertaken in an exploratory

spirit.

However, before the question which provided the original motivation
far the work of the thesis could be addressed, a preliminary problem had to
be resolved.  This was the problem of manipulating the conscious quasi-
visual process which was the intended object of study, Statements about
the nature of visual imagery camnot legitimately be made unless there is
reasonable certainty that it is this preocess, and not some other, which is

being experimentally manipuiated.

As noted above, there are already a number of different
manipulations of visyal imagery, but their relationships to quasi-vi5u§¥
experience are not firmly established, And, although the effects of
these manipulations on a subject's internal processing are assumed to be
both consistent from one to the other and consistent across experimental
situations, these types of consistency have not been demonstrated can-
vincingly. if consistency, in both senses, could be established
empirically, there would be a case for using the usual manipulations to
study the nature of visual imagery. }f, on the other hand, the effects

of each were found to be unrelated to the effects of the others, this
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would serve as an indication that each was giving rise to a different
kind of mental process; in this case, not all of them could be said to
be manipuiating visual imagery. Or if the manipulations produced effects
consonant with the presence/absence of visual imagery In some experi-
mental situations, but not in others, it would prove difficult to devise

new experimental paradigms for studying the nature of visual imagery.

Although the original aim of the research of the thesis was
to study the nature of visual imagery, the problem of ensuring that it
was quasi-visualisation, and not some other process, which was being
manipulated required attention. Only with this problem resolved was it

possible to proceed to answering questions about the nature of imagery.

Thus, the present research was, in fact, addressed to two

different problems:

i} Methodological problems concerning the usual
manipulations of imagery employed by functionalist
researchers, and their resolution. ‘

ii) The problem of establishing whether visual imagery
is perceptual in any but a metaphoric, or subjective,
sense. The actual methods used in tackling this
problem do not differ radically from those employed
In purely functicnal studies. The difference
hetween the present approach and that outlined at
the beginning of this chapter is primarily one of

orientation.



PART 11

METHODOLOGICAL PROBLEMS
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CHAPTER 2

THE ConsISTENCY OF DIFFERENT EXPERIMENTAL
MANIPULATIONS OF IMAGERY

2.4 GENERAL INTRGDUCTION

This chapter considers the varicus established manipulations
of imagery and the consistency of their effects, with a view to estab-
lishing whether or not it would be possible to use them in studying the
nature of quasi-visual processes. One experiment reported here explored
the relationships between three common manipulations of imagery, in corder
to discover whether the effects produced by them are of the same kind,
A second experiment reported In this chapter was concerned with the gener~
ality, - i.e., consistency across experimental situations -~ of the effects
of two of these manipulations, whose mutual consistency appeared to be
demonstrated by the first experiment, The aim of these experiments was to
determine whether each of the manipulations examined actually controited the
presence and asbsence of subjective visualisation, and the processes under-

lying it, which were the intended cobjects of later investigation.

The principal types of imagery manipulation are enumerated in
an article by Paivio (1970). They are:

i) The manipulation of stimulus attributes designed to
encourage or inhibit the arousal of visual images.
This involves varying item Emager?;

ii) The use of instructions designed to affect differentially
subjects' employment of visual imagery.

iii) The selection of subjects according to Individual

differences in the ability to generate images.



By far the most common manipulations of Type 1) involve
varying item imagery by Gépesing concrete and abstract nouns, and by
opposing #Ectureﬁ and nouns, in memory tasks, The idea in the first
.case is that concrete nouns are represented imaginatly, whereas abstract
nouns can only be mediated verbally. In the second case, the notion
ES that pictures are mofe readily represented as images than are words

(see Paivio, 1971, p. 179).

The Type ii) manipﬁiation consists of giving some subjects
instructions to mediate imaginally while executing the experimental task,
and giving other subjects instructions to mediate verbaily, or Qtﬁer
alternative instructions, either specific or non=-specific with respect to

task strategy.

There are three distinct classes of the Type tii) manipulation
{and within each class there are variations). The first is subject |
selection based on differential responses to self-report imagery scales.
There are several such scales, the best known being the revised version
{Sheehan, 1967) of the Betts' {1909) Questionnaire on Mental Imagery
{Q.M.1.), and Gordon's {1949) test of visual imagery control.  The second
class of Type 111} manipulation involves the selection of subjects on the
basis of very high and very low performance scores on tasks assumed to
reﬁuire vis#a% imagery for their execution. . The taskﬁ used here are
nume rous, though most have in common a spatial component {e.g., Kuhiman-
Hollenberg, 1970; Stewart, 1965). _ Finally, individual differences in
imagery ability have been gauged by differences in phys?eiogicaf%y*based
measures. Examples of these are the &mp%étudé of the resting aipha-rh?thm
records (e.g., Short and Walter, 1954) and breathing patterns {e.g.,

* Chowdhury and Vernon, 1964) .

It was originally proposed that the following visual imagery

manipulations would be employed in the present study:
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The Type i) manipulation of opposing concrete and

abstract nouns to vary item imagery.

ii) One Type ii) manipulation, namely contrasting visual
imagery instructions and verbalisation instructions.
iii) One manipulation of the first class of Type iil},

this being subject selection on the Easis of scores

on the visual section of Sheehan's (1967) revised
version of the Betts' (1909) Q.M.!. This self-report
instrument is designed specifically to gauge the vivid-
ness of imagery, but scores oa its seven-point rating
scales are usually treated as a measure of genersl

imagery ability,

However, these three manipulations were not used imﬁediately
in experimental work on the nature of visual imagery. The wide variations
in their sources - respectively, the stimulus material, the experimenter,
and the subject - raised the question of whether effects concomitant with
the employment of one are of the same kind as effects resulting from the
employment of any other(s). it is evident from the imagery literature
that the effects of the three on overt performance are often quite similar,
The question here is whether this similarity among experimental correlates
of the various manipulations is due to their all encouraging/inhibiting
the arousal of a single intervening mental process, or whether a different
underlying process is responsible for the performance effect in each case.
There are a number of mental strategies for enhancing task performance,
the employment of any of which could be concomitant with the various

manipulations commonly used by imagery researchers.

Experiment | examined the question of consistency among
processes mediating the overt effects of the manipulations above, by employ-

ing the three simultaneously and examining the relationship among their
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effects on memory. The simultaneous employment of manipulations from
atl three categories enumerated by Paivio (1970) is not reported in his
(1971) summary of the imagery literature, though some experiments using

manipulations from two categories have been carried out.

2.2 EXPERIMENT {: THE MUTUAL CONSISTENCY OF

THREE MANIPULATIONS OF VISUAL IMAGERY

2.2.1 introduction

When one considers the possible relationship between the differ-
ent m#nipulaténns of visual imagery, it is obvious that it is not one of
identity in the sensé that a Type i) manipulafimn is identical with a
Type ii) manipulation. As noted anve, the basis of manipufation is
different for each type. 1, however, their effects on internal procésg~
ing are of the same kind, tﬁey should interact. The patterns of inter-
actions across categories of imagery manipulation have been only partly
explored in previous experiments, which have used manipulations frcﬁ TwWo

of the categories, but have omitted a manipulation from the remaining one.

There are two classes of two-factor memory experiments which
bear on the question of the across-category consistency of visual imagery
manipuiatinﬁs, In the first class, instructions and item imagery are
varied at the same ti&e; in the other class, the variations are of

imagery ability and item imagery.

When instructions and item imagery are varied simultaneously,
an assumption of consistency between the internal effects of the two
implies that imagery instructions should interact with item imagery In

"such a way that the former facilitate recall when items are high on .
imagery value, but not when they have little E@égery valtue, The assump-

tion of consistency in question involves the beliefs that "high imagery'
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items are inherently imageable, and are best represented imaginally, that
"low imagery' items are inherently non-imageable, and that alternative
instructions encourage and inhibit the arcusal of that same imagery process

which is useful for representing '*high Imagery'' items.

Studies of consistency between these two man?gulat?ons have
usually involved simple paired-associate learning (PAL)} of concrete and
abstract noun pairs, subjects being glven imagery or alternative instruc-
tions. These studies have sometimes failed to confirm the relevant
interaction (e.g., Paivio and Yuille, 1967; Yuille and Paivio, 1968) and
at others confirmed it (Paivio and Foth, 1970). in a PAL study more
compiex than those run by Paivio and his associates, Griffith and Johnston
(1973) produced independsnt maln effects for Instructions and item Imagery
on recall. Moreover, through their employment of an interference tech-
nique during learning and recall periods, Griffith and Johnston found that
imagery instructions had their facilitating effects in the learning phase
of the experiment, whereas high item imagery had its effect in the recall
phase. The latter finding suggests that the overt effects of the two
imagery manipulations are mediated by different kinds of internal events,

that is, that their effects on processing are of different kinds.

Overall, however, it is not clear from the mixed results cited
above whether there is a consistency between the internal effects of the
manipulations<of item imagery and instructions. The interaction of
interest has been elusive, but it has occasionally been confirmed. A
sfeérer picture may have been provided had a check been made on subjects'

imagery abillity.

in studies in which item imagery and subjects' imagery ability
are varied together, one might expect an interaction between the two,
whereby ''good" imagers are superior to “'poor' Imagers on high-imagery

items, but not on "low-imagery'’ items, The expectation is based on an
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assumption of consistency, viz., the assumption that the ability gauged
by an individual differences measure is in the generation of the same

process which is useful for representing high-imagery items.

Two experiments relevant to this expectation were carried out-
by Stewart (1965). In her first study, Stewart classified her subjects
as "goodh or “poérﬁ imagers from their performance on a battery of spatial
tests, ftem imagery was varied by opposing pictures and words, and the
task was recognition. in this study, the relevant interaction waé found.
"Good'' imagers were better than '‘poor' imagers on picture recognition, but

not on word recognition,

Stewart's second study of Interest involved comparing the
performance of ''good" and Ypoor'' imagers, ciassiffeé as such in the same
way as for the first experiment, on free recall. |tem imagery was varied
by using words high, medium, and low on imagery value, In this experiéent,
subject imagery ability did not interact with item imagery in the way It

had with the picture~word item imagery manipulation,

Thus, the consistency, or otherwise, of the internal effects
of item imagery and imagery ability is no more clearly determined than is
that of instructions and item imagery. The inclusion of instructions as
a guarantee that subjects with imagery ability made use of that ability in
representing high-imagery words may have c¢larified the situation. An
expectation that an abiiify useful in performing spatial tasks will be
transferred automatically to verbal learning {as in Stewart's second
experiment) is the quintessence of wishful thinking. It is entirely
likely that use of this ability is specific to stimuli with spatial layouts
{such as the pictures in Stewart's first experiment), unless its applica*;

“tion in other contexts is suggested.
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In the present experiment, the three manipulations detailed in
the previous section were employed together. The task was to learn
sentences and to recall critical nouns from them. Sentences were used
instead of pairéd»associates firstly because of reservations about the
latters'! interest for subjects and about their representativeness of
everyday learning situations (cf. Doobh, 1972; Palermo, 1970), and,
secondly, because a sentence mediates connections between nouns. it was
intended to oppose imagery mediation to verbal mediation rather than to

rote iearning.

Subjects were divided into four groups based on combinations
of high and low imagery ability, and imagery and verbal mediation instruc-
tions, All subjects were required to learn both concrete (high item

imagery) and abstract {low item imagery) sentences.

On an assumption of the consistency of the effects of the Ehfee
manipulations on internal processing, it might be expected that, in}the
situation of Experiment 1, ''good'' imagers with Imagery %nstructions} and
only these subjects, would recall concrete nouns better than abstract
nouWns, They are set by their instructions te use their natural capacity
for generating the type of representational or mediational process which
gives concrete nouns a recall advantage over abstract nouns. However, if
the instruction manipulation actually encourages/inhibits the generation
of this process, ''good'' imagers with verbal instructions should not recall
concrete nouns better than abstract nouns; they are precluded from using
the prucess whose generation is responsible for the superiority in recall
of concrete nouns,  And "‘poor’ imagers lack the ability for effective
imaginal representation and, there?ore, should not recall congrete nouns
‘better than abstract nouns, whether or not they are instructed to use
imagery. Cn the»assumption of the consistency of the effects of all three

manipulations it might aiso be expected that the superiority of ''good’.
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imagers with imagery instructions in recalling concrete nouns, would dis~
appear in the recall of abstract nouns. Abstract nouns are opposed to
concrete nouns because they are inherently noh~imageable, so no advan~

tége should accrue to subjects from the use of imagery with them.

Even if the expectations above, which are based on an assumption
of consistency among the internal effects of all three manipulations, were
not met, it would still be possible for a mutual consistency to exist
between the internal effects of any two of them. On an assumption of
such censistency of effect between instructional and item imagery manipu-
lations (the effect of imagery ability being inconsistent), it might be
expected that subjects with imagery instructions would recall concrete
nouns better than subjects with verbal iﬁatruaﬁiangg but that the latter
subjects would recall abstract nouns better than'the former. Concrete
nouns, though they can have their meanings, énd connections between them,
mediated verbally, are most effectively represented, or mediated, imagin=
ally. Consistency of effect between these two manipulations implies
enhanced recall performance on concrete nouns of all subjects with imagery
instructions, relative to subjects with verbal Instructions, as the former
instructional set encourages the realisation of the potential of these
nouns for highly effective imagina%_meﬁiation* On the other hand, images
', ., are of little functional significance in dealing with abstract concepts'
(Paivio, 1971, p. 2B); the only way of mediating the meaning of abstract
nouns, or of mediating connections between them, is by verbal proceéses
(thaugh these do not lead to the samé ievel of performance as dqes imaginal
representation of concrete nouns). Thus, subjects with imagery iﬁsﬁrﬁ¢4
tioés could be expected to be disadvantaged in the recall of abstract

nouns relative to subjects with verbal instructions.

An assumption of consistency of effect on internal processing

between the imagery ability and item imagery'maﬂipuiations {the effect of
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the instructional manipulation being inconsistent) could fead to an
expectation that all ''good' imagers would recall concrete nouns better
than would all "poor' imagers, but that the recall superiority of ''good"
over "poor'' imagers would disappear with the recall of abstract nocuns.
""Good'' imagers are the only subjects with an indicated ability to generate
the process most effective for representing/mediating éoncrete nouns; but
this process which ''good" imagers can readily generate has no utility in

handling abstract ideas.

Finally, an assumption of the consistency of effect on the
subject's processing of the instructional and imagery ability manipulations
{the effect of item imagery being inconsistent) could give rise to an
expectation that imagery-instructed subjects high on imagery ability would
have better recall of nouns, Irrespective of the latters' lmagery value, than
subjects low on imagery ability given the same instructions, and than subjects
of both ability levels given verbal instructions., Imagery-instructed '‘good'
imagers are given a learning strategy, for use of which they have a measured

high degree of natural ability.

The expectations above are not hypotheses derived from theory
or from previous experimental results, Rather, they are based on a
commonsense approach to the question of the consistency of the effects of

the three manipulations on a subject's processing.

2.2.2 Suhiects

Subjects were 20 females and 20 males from a first year Psychology
course, for whose participation course credit was given. They were chosen
on the basis of their scores on the visual imagery section of the revised
Betts' Q.M.1. {Sheeban, 1967} which had been administered to 254 Psychology
| students three weeks before the experiment began. Ten females and 10

males selected for the experiment had scores in the top quartile (i.e.,
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were '‘poor’' imagers); and 10 subjécts of each sex had scores in the botfom
quartile (i.e., were ''good' imagers). The means for the 20 ''good' imagers
and for the 20 ”poor".imagers were approximately one and a half standard
.deQiations below and above the mean visual imagery score of the original

~group of 254,
2.2.3 Materiais
2.2.3.1 Sentences

There were 12 sentences, six concrete and high on item imagery
and six abstract and low on item imagery. They were composed as six
matched pairs to equate them for everything except the imagery vatue of
three nouns. Members of each sentence pair shared the séme framé, but
three critical nouns of the first pair member were always abstract nouns
which were low on rated imagery (below 3.30 on the Paivio, Yuille and
Madigan (1968) seven-point imagery rating scale), while those of the
second pair member were always concrete nouns, which were high on rated
imagery value (above 6.30 on the Paivio et al. imagery ratings) and whose
referents were capabie of being visuvalised. Below is an example of a

sentence pair:

a) These positions need minds with plenty of ideas.

b) These women need friends with plenty of dollars.
The full set of sentences is presented in Appendix la.

Within seﬁtence pairs, nouns were also paired - e.g., positions
with women; minds with friends, and so 6n ~= and each pair of nouns was
matched closely for Thorndike-Lorge frequency, and, as far as possible,
Fof m, a measure of verbal association also established by Paivio et al.
(1968). The sentence pairs varied in lenéth from seven to eieveﬁ words.
-Each sentence was typed onto a white unlined systems card, photdgraphed,

and processed as a slide.
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2.2.3.2 Response protocols for recall

These ceasi&ied of 12 slips of paper, each containing one of

~the 12 sentences, which was cempiate except Tor the second and third
critical nouns. The first cr?;ical noun was left as a cue. The positions
of the missing nouns were occupied by lines which were always the same
fength so that no information was provided about numbers of letters in the
nouns to be recalled. The protocols were arranged in booklet form,
Subjects were required to work through the booklet filling in the missing

nauns.,

2.2.4  Apparatus

The slides were projected by a Carousel projector fitted with
an automatic timing device which controlled both display time and the length

of the interval betwean siides.

2.2.5 [Design and presentation order

The four groups of subjects were:-

i} Group 1: 'Good' imagers with imagery instructions;

ii) Group Z2: '""Good" imsgers with verbal mediation instructions;
ii1) Group 3: 'Poor' imagers with imagery instructions;

iv) Group &4: 'Poor" imagers with verbal mediation instructions.

As subjects in each group were required to learn both concrete-
and abstract sentences, the experiment used a 2x2x2 design, with repeated

measures on the item imagery factor,

The order of presentation of the 12 sentences was randomised
for 10 subjects, with the restrictions that, over this number of subjects,
each sentence appeared in the first, middle and last thirds of serial
§ositions an approximately equal number of times, and that the concrete
and abstract.membar of a sentence pair were presented in serial positions

1-4, 5-8 and 9-12 an equal number of times over 10 subjects {for example,
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i¥ sentence a) above appeared in positions 1=k for three subjects, 5-8
for four subjects, and 9-12 for three subjects, sentence b} did so also).
The same 10 orders of presentation were followed for each experimental

group.

2.2.6 instructions

A subject was toid that 12 sentences would be presented, and
that each would be displayed for 10 seconds, with a 10 second interval
between the projection of sentences. He was instructed also that, when
the sentences were on the screen, he should study them carefq!iy, not ing
their exact wording, as he would be required to recall two nouns from

each.

A subject with imagery imstructions was then Instructed to use
the ten-second interval between sentence disp}afs to rehearse the sentence
he had just seen by fofm¥p§ a visual ?mage Qf the situation it conveyed in
a manner which connected the nouns in a meaningful way, and an example of
how this might be done was given verbally. He was told to concentrate on

his image only, as his rehearsal strategy.

A subject with the verbal mediation instructions was told to
use a rehearsal period by repeating the whole of the sentence just dis-
played as an aid to connecting its nouns meaningfully, and to use this as
his only rehearsal strateqy. This condition differed from a rote repeti-
tion condition, in that verbal mediation was provided by the sentences

themselves,
2.2.7 ' Procedure

Fach subject was tested individually. After outlining the
general experimental procedure, the experimenter read the set of instruc-
tions appropriate for the subject's group. When  the subject had indicated

his understanding of the instructions, the 12 slides containing the
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sentences were projected for 10 seconds each, with a 10 second rehearsal

interval before the onset of the next slide.

lmme&iate%y following the presentation-rehearsal phase, the
subject was given brief instructions concerning recall, the principal one
befng that he couid not look at any sentence other than the one he was
working on at a.particu1ar time. He was then handed the response booklet.
The sentences in the booklet were in the same order as that in which they
had been presented previously, to ensure that roughly the same amount of

material was interpolated between the presentation of each sentence and

its recall,
2.2.8 Results

One point was aliocated for each noun correctly recalled.
The mean numbers of concrete nouns and abstract nouns recalled (maximum
possibie, 12 in each case) are set out in Tabie 2.1, The complete set of

data is tabled in Appendix 1b,

TABLE 2.1 Hean number of nouns recalled

by each experimental group.

Concrete Abstract
Group Nouns Nouns Total
] 10.5 6.1 16.6
2 8.5 3.6 2.1
3 9.6 4.0 13.6
4 9.5 4.2 _ i3.7




28

An analysis of variance was run on the number of na#ns correctly
recalled. The factors, all asﬁumed to be fixed, were subjects’ imagery
ability, instructional set and item imagery. The first two were between-$§
factors, the.last was a within=S factor. The results of this analysis are

presented in Tabie 2.2

TABLE 2.2  Analysis of variance on noun recall scores.

SOURCE 5S df MS F
Between Ss 1ag 33
imagery Ability {A) 2.45 i 2,45 0.64
Instructional Set {§) 24.20 i 24.20 6*3?*
A xS 26.45 1 26.45 6.96"
Error betﬁeen 136.90 36 3.80
Within Ss 650 ko
Ltem Imagery (1) 510.05 1 510.05 134,93
A x| ' 3,20 i 3.20 0.85
S x| ' 0.05 ] 0.05 0.0t
AxSs x| 0.80 i 0.80 .21
Error within 135.90 36 3.78

% p<.05 *% pell
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Atthough there was a large main effect for item imagery, none
of the interactions with this factor were statistically significant.
Hence, the data did not confirm the expectation based on an assumption of
the coﬁsigtenc% of the effects on processing of all three imagery manipu-

fations. This expectation is of a three-way interaction.

The assumptions of consistency of effect on processing between
item imagery and ?nstruetian manipulations, and between item imagery and
imagery ability maﬂipuiations; each leads to an expectation of a statis-
tically significant two-way interaction with the item imagery factor.

The failure to find such interactions also indicated no support fpr either

‘of these expectations.

An assumption that the instructional and imagery ability
manipulations are consistent in their internal effects gives rise to an
expectation of an interaction between these two factors, such that subjects
with both '"good'' Imagery ability and imagery instructions recall nouns -
irrespective of imagery value - better than subjects in all other Instruc~
tions x ability groups. The interaction between the factors was statis-

tically significant. The relevant data are shown in Figure 2.1.

Tests of the differences between group recall scores {Winer, 1970,
p. 340 ff.}) Tndicated that this Interaction was, indeed,‘due to the recati
superiority of the group of imagery-instructed "'good"’ imagers over all
other groups. For the difference in overall noun recall between imagery-
instructed "good'! imagers {Group 1) and Oerbaﬁiy-instructed “"qood'’t imagers
{(Group 2), F(1,36) = 13.32; p<.0l. For this difference between imagery-
instructed "'good! imagers and imagery instructed “poor' imagers (Group 3)
F(1,36) = 5.92; p<.05. However, imagery-instructed "poor’ imagers did not
differ significantly from verbaily-instructed “'poor" imagers (Group 4),
the F value for the -difference in total recall befng L007: and verbaliy~

instructed ‘'good'’ imagers did not differ significantly from verbally-
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instructed "'poor" ihagers (F(1,36) = 1.68). Thus, on total noun recall,

Group 1 > Groups 2, 3 = Group 4.
2.2.9 Discussion

In discussions of imagery in the literature, it is often tacitly
assumed that the effect of any one manipulation on internal processing is
of the same kind as the effect of any other. Paivio {1971), for example,
devotés a chapter of his book to experiments involving instructional manipu-
lations, and discusses their effects as if they were entirely comparable
with those of the noun concreteness-abstractness manipulation of item

imagery.

This experiment, however, raised doubts concerning the mutual
consistency of the processes underlying the often similar observable effects
of three common imagery manipulations. A surpfising number of expecta-
tions of interactions, based on assumptions of this kind of consistency,
received no confirmation in the data. Although there was an effect for
item imagery, it was quite unrelated to the effects of the other two manipu-

lations.

HOWevef, the expectation based on an assumption of the mutual
consistency of the effects on processing of instructional and imagery
ability manipulations - the expectation being that subjects in Group 1
would recall nouns better than subjects in Groups 2, 3, and 4 - was con-
firmed. This confirmation suggested that instructions to image had their
effects by guaranteeing the use of the same process whose operation

underties ''good" imagery responses on the Q.M.1.

Assuming that visual imagery was invoived in one of the two
quite separate effects discussed above, there are two obvious explanations
of the results. The first is that visual imagery was the process whose

presence/absence underiay the joint effect of instructions and imagery
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ability. If this were the case, the failure to find any significant
interaction of these factors with item imagery could be taken to suggest
that the facilitatory effect of the last manipulation is not due to its

arousal/inhibition of imagery processes.

This interpretation poses difficulties for researchers, such as
Paivio, who consistently vary noun concreteness~abstractness as an imagery
manipulation. To digress for a moment from the experiment's practical
purpose of examining the appropriateness of common imagery manipulations,
this Enterpretatioa also ralses queétéens about the aptness of any theory
which is based primarily on data resulting from varying these character-
istics of nouns. For example, the duality of coding hypothesis, proposed
by Paivio, depends on the tying of concrete and abstract nouns to imaginal
and verbal symbolic processes, respecf?vely* 1f the functional connection
between concrete nouns and imagery is dismissed, the notion of duality of
coding loses its justif%éat?oag and it becomes possible to conceive of
stimulus coding as being more complex and varied - for instance, as proceed-
ing along a “depth'' continuum {¢f. Craik and Lockhart, 1972) or as in?&?ving

any of a large number of mental processes,

The alternative interpretation of the experimental results is
that noun concreteness 1s such 2 powerful arouser of Imagery that it over~
rides strict instructions to use verbal mediation and that it causes
efficient imaginal representation to occur, even in ''poor” imagers. This
interpretation does not dispel the difficulties posed by the failure to
find interactions between imagery abiiity and Tnstrﬁct?ons, on the one
hand, and item imagery on the other. It merely transliates the guastion
of tﬁe appropriateness of the noun concreteness-abstractness manipulation
of imagery into a question of the appropriatenéss of the other twolmén§§u-
jations. 1, under some stimulus conditions, subjects instructed to use

an alternative strategy actually generate visual images, the utility of
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Instructional variation as a manipulation of the presence/absence of
imagery is doubtful. And if, with some stimuli, "'poor' visual imagers

can employ imagery highly effectively, scores on the individual differences
instrument used for subject clagsification do not have much general useful-

ness as bases for manipulating imagery.

Of these two interpretations, the first appears more plausible.
The second interpretation carries the implication that there Is something
inherent in concrete nouns which dictates that their Internal representa~
tion be imaginal - that, indeed, as regards his coding and representation
of such nouns, the subject is completely stimulus-hound. This implication
appears untenable. it presents an unnecessarily simplistic view of
cognitive possibilities and ignores the likelihood that subjects differ in
capacities or propensities for using particular modes of representation.
On the other hand, the first interpretation is guite credible. It takes
account of the importance of a subject's own representation-related
ability or preference in determining how a stimulus will be dealt with

internaliy.

Because of the considerations above, variation of the imagery
value of nouns was abandoned as a visual imagery manipulation for later
work, and the joint manipulation based on Q.M.1. scores and instructions
was retained for further examination in a second experiment. This was
necessary to deferméne whether or not these two manipulations together
are consistent in a8 second sense ~ that is, to determine whether or not
they serve to arouse/inhibit visual imagery with stimuli other than

aouns.
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2.3 EXPERIMENT 1i: THE CONSISTENCY OF INSTRUCT!ONAL
AND INDIVIDUAL DIFFERENCES MANIPULATIONS OF VISUAL

IMAGERY ACROSS STIMULUS TYPES

Z2.3.1 introduction

This experiment examined the effects of manipulations of
instructions and imagery ability on the recall of stimuli other than
nouns, namely simple Tine-drawing pictures. Spontaneous reports of
qua&%*viguaEisatien are most frequentiy emittedtwhen people are recalling
a real external scene or a pictorial or spatial representation. The
interaction between the two manipulations remaining of interest was found

in relation to the recall of nouns.

There appears to be a Funcﬁiona% distinction betwean the
representation of nouns by images of their referents and the imaginal
recalling of actually perceived events or pictures. In the former case
the meaning of the noun is mediated by the subject's concretely present-
ing to himself a typical example of its referential universe which may, or
may aot, be identical wfﬁh an example he has actually seen; in the latter
case,.the image is a vehicle of conscious remembrance which, even if it
is not strictly accurate, has as its intended "object' an event which
has previcusly been presented to, and interpreted by, the visual percep-
tyal system. As the second instance more freguently underlies reports
of quasi-visual experience in non-demand situations, it is of greater

general interest.
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2.3.2  Subjects
The subjects from Experiment | also participated in this
experiment. They remained in the same ability x instructions groups.

Again, course credit was given for participation.
2.3.3 Materials

The stimuli were six simple line drawihgs which are shown
in Figure 2.2. Pilot testing with subjects unclassified on imagery
abiTity had shown that, for the types of recall question to be asked,

more than six pictures at a time produced a floor effect.

An attempt was made to have the pictures roughly analogous to
the sentences of the previous experiment. Each consisted of a framing
object which contained three critical depicted objects, one of which

subjects, cued with the name of the framing objeét, were asked to recall,

Within three of the framing objects, the to-be-recalled depicted
- objects were arranged from left to right; within the remaining three,

they were arranged from top to bottom.

Each picture was drawn onto an unlined systems card with a

black felt pen, photographed, and processed as a slide.

2.3.4  Recall qguestions

Two types of recall were tested. The first concerned naming,
or describing generally, a depicted object in the top/middle/bottom or
left/middle/right position within a given framing object, A subject was
asked one such position question about each picture. The second type
-of recall tested concerned some detail of an object recalied in a partic-
utar position. A '"position' guestion had to be answered before a “detail“
question was asked. Both types of question were presented orally by the

experimenter. They are given in fuil in Appendix 2a.



FIGURE 2.2 Stimulil for Experiment I{.
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2.3.5 Apparatus
The apparatus was as far Experiment 1, except for the addition
of a tape recorder which was used to record both subjects® responses to

‘the recall questions and responses to questions about their rehearsal

strategies which were presented in a brief post-experiment interview.

2.3.6 Design and presentation order

There was no item imagery factor in this experiment which used

a simpie 2 % 2 factorial design, both factors being treated as fixed.

Order of presentation of the pictures was randomised independent-
Iy for 10 subjects, the same 10 presentation orders then being used for

each experimental group.

The positions, within framing cbject$} of objects asked about
iﬁ recall were ordered so that each subject in a group of 10 was required
to.reSpond to one question concerning each possible object position (Ie?t,
middle, right; top, middle, bottom}, and so that, over 10 subjects, recall
questions presented each possible object position at least once in each'

of the six serial positions.

The orderings of 'position' questions were the same for corres-
ponding subjects in each experimental group, and orders of pictures asked

about In recall followed presentation order.

2.3.7 Instructions

tnstructions had to be varied from those given in Experiment 1
to accommodate the different type of stimulus material. A subject was
informed of the lengths of the presentation time and of the rehearsal
interval, which were thé same as for the previous experiment (10 seconds

_in each case).
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Then an imaggry~§ns;ructad subject was told thaﬁ, while the
picture was on the screen, he should try to learn It in detail, but only
by careful visual exploration. . He was further instructed that, in the
10~second pariod after presentation, when the screen was blank, he should
hotd a mental picture of the stimulus just presented, and should continue

exploring this Yplicture” guasi-visually as his sole means of rehearsal.

After the initial information was given, é verﬁallymingtructed
subject was told that, while the picture was on the screen, he should try
to learn it in detail by verbally describing it as fully as he could. He
was also instructed that, in the 10-second rehearsal period, he shouid
canﬁentréte on repeating his verbal description as his oniy means of

memorising the picture previously presented.
2.3.8 Procedure

Again, suhjécts were tested individually. After familiarising
a subject with the general situation, the experimenter read the appropriate
instructions. Then gach stimulus was presented for 10 seconds, and was
followed by a 10~second rehearéal period before the onset of the next

stimuius.

After all six pictures had been displayed, the tape-recorder
was turned on, and the subject was asked a '""‘position’ ﬁuestion about each
(e.g., Do you remember the flag?-- What was shown at the right of the
flag?'') if the Yposition' guestion was answered correctiy a second,
‘idetail'! question was asked (e.g., "How many points did the star havel'’).
The second question was omitted if the subject failed to give the correct

answer ta the "'position' question,

After the recall phase the experimenter reminded the subject of

each picture and gquestioned him about his strategy for rehearsing it.
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2.3.9 Resuits

For each of the six pictures, one point was given if the subject
correctly named the object in the position indicated. Another point was
given for a correct answer to a guestion about the detail of the object.
"Detail' scores were dependent on "position' scores, Therefore, they were

converted to percentages,

Table 2.3 shows the mean number of "positions'' questions corr-
ectly answered {maximum possible, 6}, and the 'details" percentage scores,
for each group. Results for individuals within each experimental group
are detailed In Appendix 2b.

o

TABLE 2.3  Group scores for picture recall,

"Position'  '"Detail"
Group Recall Recall (%)
I 4.8 21
2 RN 76
3 . k.7 70
b L.8 65

The two typés of scores were analysed separately. An analysis
of variance was run on the "pasition'’ recall scores, the factors being
imagery ability and instructions. There was no main effect for imagery
ability (F<1) or for instructions {F<1) and the interaction between the

two factars was not significant (F<l).
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The percentage scores for "detail" recall were submitted to
arcsin transformation, and a two~factor analysis of variance was run on
the transformed scores.  Again, there was no effect for imagery ability
(F(1,36) = 2.08), or for instructions {F<1), and there Qas no significant

interaction (F<l).
2.3.10 Discussion

The failure to replicate with pictures the instructions x ability
interaction found with nouns suggests a specificity of effect which creates
difficulties concerning the general use of these two manipulations jointly

to ensure of the presence/absence of visual imagery.

It céé?d be p0§£u¥ated that the absence of a significant gnter-
action in this experiment was due to the circumstance that objects
depicted in the pictorial stimuli could easily bé given distinguishing aqd
_ gqualifying verbal labels, and that theée were sufficient for the types of

réca¥} required of subjects, While this explanation can cope with the
Finding that both ‘'good! and "poor' imagers with verbal instructions
{(Groups 2 and %, respectively) had as good recall as did '"good’ imagers
with imagery instructions, (Group 1}, it does not account satisfactorfiy
for the finding that recall fc? "poor'' imagers with Imagery instructions
{(Group 3) was at the same level as that of Group 1 subjects. if the
insfructions plus ability manipulation had worked in the way expected,
Group 3 subjects should have been left virtually without a rehearsal

strategy.

In fact, when questioned about rehearsal, only one of the ten
imagery-instructed "poor" imagers reported that he was unable to generate
an image on any rehearsal occasion. No fewer than six of these subjects
reported facility in generating clear images of all pictures, The
remaining three reported that they were able to génerate such images of

some pictures, but not of others. These discrepant reports from
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supposgd3y poor imagers suggest that, whatever ''vividness' is, ratings

of it are not generally useful as bases for ensuring the presence/absence
of Qisuai imagery., Although vividness ratings, together with instruce
4t¥0ns, seem to be able to predict the effectiveness of a subject’s
‘mediation of connections between nouns, .they are not predictive bf his
ability to generate and hold images of pictures, or even of the effective-

- ness of his imaginal representation of the latter stimuli.

There are two kinds of problems with the Q.M.1. which might
explain the inconsistency of the effects of the two manipulations between
Experiments | and il. One kind of problem relates to technical short-
tomings.of fhe wisual segtion of the scale. The other relatas té the
emp?oymgnt of ratings 6n a vividness dimension as bases for mani;a?aﬁing

imagery.

The visual section of the Q.M.|. contains only five parts; thét
is, subjects rate their émage& only five times. Such brevity does not
‘suggest high reliability. In addition, four of the five parts re?aﬁg to
a single imaged “object!, namely a relative. This heavy weighting of a
single image has unfortunate implications for the visual section's content
validity and, it would seem, for its general predictive validity. Subjects
who rate imagesraf persons as unclear may not do so with images of inanimate
ochjects. Yef such subjects would be classified as gene%a?!y "poor!!

imagers on the Q.M. 1.

.There'are two separate problems with vividness ratings, as such.
" One is that, although vividness may well be interpreted by subjects as a
salient dimension of visual imagery, it may also be infarpreted as a
dimension of memory generally {cf. Richardson, 1969). “Viviéness“~~ or
flelearness! - which subjects are asked to rate on the Q.M.l., is not

necessarily confined to visual imagery. One ctan have quite a clear and
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distinct memory of a ?e;son or ohject, in the sense of possessﬁﬂg a
certainty of knowledge of his/its characteristics, without experiencing
quési*visuaiisation at alt, While one of the technical problems of the
Q.M.1., its lack of content cover, raises the possibility that some sub-
jetﬁs classified as "poor" imagers on its ratings may not be '‘poor’ imagers
generally, the prbblem of the potential applicability of vividness to
mental processes otﬁer than visual ?magqry suggests that some Q.M.1. -
cfassified ”Qood“ visual imagers may not have vivid visual images at all,
There is a distinct possibility that non-imaging subjects could mistake
certainty of more abstractly~presented knowledge for the vividness of

_qﬁasi-v?&ﬂalisgt?on which the visual section of the g.M.1. attempts to tap.

Evan if vivfdness applied only to viéuai images, there would
remain a problem with using ratings éf it as indicators of Imagery ability.
Asking subjects to rate on this type of criterion is asking them for
opinions, rather than facts, about their images. Opinfon ratings are
~highly unreli;ble even when a single to-be-rated object is publicly avail-
able to all raters. When the rated "objects't are variable, and eachlis
available to the conscious awareness of only one rater -~ as is the case
" with images ~ one could conceive that such '‘objects' of much tﬁe same vivid~
ness would receive widely different ratings, or that Yobjects" differing
“on this dimension would receive the same ratings. In the case of the
Q.M. 1., the respondent also has to provide his own standards of vividaeﬁs,
and these are likely ﬁo differ from the standards of other respondents.

For éxampie, Ymoderately clear and vivid' - which should get a Eating of
3 on tﬁe Q.M.b. - is likely to mean different things to different people.
The subject himself has to decide what sort of mental experience qualifies

a5 "moderately clear and vivid'!,

From introspective data, it appears that the Q.M.1.'s lack of

content cover in its visual section may have contributed to the failure
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to find an effect for the imagery manipulations in this experiment, Some
'subjeéts who rated their images of relatives Tow on vividness reported that
they were able to generate and hold vivid images of the pictorial stimuli.
 whéther or not any of the other problems of the scale outlined above also
contributeq also cannot be determined from the data. However, the prob-
fems are real enough and should be recognised, given the failure 6F.the
combined manipulation of ability and instructions to produce any effect
with pictures, and the intrOSpective data from some subjects contradicting

their Q.M.1. classification as generally '"poor' imagers.

Two further methodological points deserve mention. One concerns
the 3nstfucti0n manipulation. The féct that one imagery-instructed '‘poor'
imager was consistent with his Q.M.!. classification in reporting inability
to generate an image of any picture; and that three other subjects from
the same group reported difficuity with some pictures suggests that the
use of instructions as a sole manipulation of imagery is a rather hit-or-miss

affair.

The second point relates to the imageability of pictorial stimuii.
A common imagery manipulation is the opposition of pictures and words as
experimental stimuli. The idea is that pictures are more-or-less inevit-
ably represented imaginally but that words are not so readily available
to the imag?na? representational system. _This notion received only margin-

al support from the two experiménts described in this chapter.

Six '"poor'" imagers in the present experiment produced both
objective and introspective evidence of having represented the pictures
imaginally in order to rehearse them. In the previous experiment the
poor recall performance of imagery-instructed "poor' imagers, in re!afion‘

to that of imagery-instructed ''good' imagers, suggésted that thelfbrmer
subjects cou!d.not effectively represent the verbal stimuli by images.

Thus far, the data from the two experiments are in line with the rationale
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for the picture-word man}puiation éf imagery. However, as noted
previously, in the present experiment four imagery-instructed "'poor'
imagers reported either consistent or occasional inability to ganérate

- images of the é?ctures, Taken together, these three items of data
indicate that, although ifmaginal representation of pictures mayiﬁe more
wide~spread than is imaginal representation of words, saéh represeﬁtat?en
of pictures is not inevitable {even when instructions to form images are

" added).

In summary: The failure to find any effect of the two imagery
manipulations examined in this experiment led to a reflection on possible
-problems'wfth them, TSese were not difficult to find. Uhfcrtﬁnately,
the problems were such as to suggest that the duai manipulation which
appeare& appropriate after the first‘ex#erimenthwas rnot generally useful
for studying visual imagery, and that neither manipulation, taken separ-

ately, could ensure the presence/absence of imagery.

2.4 GENERAL DISCUSSION: IMPLICATIONS OF EXPERIMENTS
I AND 1% FOR FINDING AN APPROPRIATE MANIPULATION

OF VISUAL IMAGERY

tn studying visual imagery, we would like té have manipulation
whiéh guaranteas both its pre;ence and its absence. Te understand |
#hether the functions or the nature of the visual image are unique to it,
it is necessary that the task performance of subjects using imaéery-be
compared with the task performance of subjects not using it. fF such a
comparison is not made, it is impossibie to determine whether particutlar
aspects of performance are specific to the ihtervening process of vfsual
Eﬁagery, as opposed to their being common to the ?ntéfvention of a raﬁge

of representational processes,
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From this point of view, the results of the two expér?ments
reported above suggest that none of the three common imagery‘aanipulatians
examined is generally appropriate. The first experiment demonstrated a

lack of mutual consistency amoég the effects of the manipulations on in-
ternal processing. This inconsistency waé such as to indicate that
either the facilitatory/inhibitory effect of noun concreteness-abstractness,
or that of instructions and imagery ability combined, was not mediated By
the presence/absence of the process of Qisua1 imagery. The implications
of an assumption that the presence/absence of visual imagery mediated the
effect of noun imagery value are theoretically untenable (see 2.5.10).
Thus, it appéara that the effect of the manipulation of stimulus attributes
along the noun concreteness~abstractness dimension was not due to the
stimulus items' imageability/non-imageability and that,'therefcre,'this

type of manipulation is not useful in studying visual imagery.

The second experiment showed that the effects of the jolint
manipufation of instructions and imagery ability, as measured by the Q.M.1.,
are not consistent across stimulus types. This Joint manipulation seemed
to work quite well with the verbal stimuli of the first experiment; that
is, it appeared there that images of nouns' reférents were generated'by
Ygood!! Emage?g with imagery instructions, but not by subjects in groups
drawn up according to other combinations of ability énd instructions.
Hoﬁeverg it did not work in the same way with plctorial materials, which
are §f greater interest as stimuli in studying visual imagery as it is

normally experienced.

Although the two experimenﬁé described in this chapter did ﬁat
provide encouragement for using any of the manipulations investigated
'in order to study the nature of visual imagery, consideration of their
results did clarify the issue of what type of ménipu¥ation is mést

appropriate for this purpose.
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The type of manipulation clearly indicated is one based on

- individual differences in imagery ability, The experiments® findings,

both objective and introspective, made a point which should have been

* c&viqus to common sense, namely that it is unrealistically hopeful to

vary stimulus attributes and/or instructions in the expectation that these
will promote/inhibit the afousa1 of visual imagery irrespective of the

' ébilities or tendencies of subjects to generate this representational
process. The basic factor in the generation or non-generation of images

{s the subject.

Unfortunately, the second experiment indicated that scores on
the individual difference instrument used here, the visual section of the
Q.M.1., are not reliable indicators of respondents' abilities or propen-
sities for generating images. However, consideration of possible reasons
for the Q.M. 1.'s unreiiability in this respect indicated what criteria |
ﬁﬁouiﬁ guide the search for a useful individﬁa? differences measure of
visual imagery ability.  These criteria are discussed in the next chapter,
“which describes the construction of a new individual differences measure

which takes them into account.
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CHAPTER 3

THE CONSTRUCTION AND EXPERIMENTAL
VALIDATION OF A “VisuaL FLABORATION"
MEASURE OF INDIVIDUAL DI?FERE&CES IN
VisuaL IMAGERY

3.1 GENERAL iNTRODUCTION

This chapter describes the construction and vaiidation of a new
measure of In&iyidua¥ differences in visual imagery, which was deéigneé to
overcome the problems of the visual section of the Q.M.1. Four of these
problems have already been discussed in the previous chapter. They indicate
four criteria which should be met by any measure of individual differences
in visual imagery ability, These criteria, with one other, and how they
. were met in ﬁhe hew visual imagery scale, are detailed in the following

section.

Prior to the construction of the scale, informal conversations
were held with many people concerning their modes of thinking about absent
objects or events. So much of interest emerged from these conversations «
including the discovery of quite a few persons who claimed not only that
they did not usually visualise absent things, but that they could not do so,
. and the discovery of a synaesthetic person -~ that it was decided to iénstruct
a measure which could be admiﬁéstered‘ora§§y in a structured Eﬂtgrview based
on specific questions. This allowed for the gaining of more fruitful in~
sights in the initial stages of construction than would have been possib}e
w?th a pencit and paper test. It aiso allowed for clarification of the
intent of a guestion to ensure that it meant the same thing to all sub;
jects, and/or for fél?ow*up gquestions te check that the intended mesaning

of the question had actually been conveyed.
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3.2 MEETING THE CRITERIA FOR A USEFUL
MEASURE OF INDIVIDUAL DIFFERENCES

IN VISUAL 1MAGERY

3.2.1 The criteria

A problem with the Q.M.1. which was not noted in the previous
chapter is that of inconsistency between what a subject does when respon-
ding to this scale, and what he does in other situations. The instructions
for the Q.M.1's visual section request the subject to form visual images
(or to picture "in the mind's eve'!). A subject may very well be able to
generate visual images, while not necessarily doing so except iIn a‘demand
situation such as that created by the scale's instructions. There is, then,
a potential Timitation on the utility of scores on Q.M.l. as bases for an
experimental manipulation of Imagery. in an experiment which has no
instructions regarding representational strategy, even a subject classified
as a '"good'!' imager on the Q.M.l. may use an alternative strategy to visual

imagery.

}hus, there are five problems with the visual section of the
Q.&.Ef = the problem noted above, and the four problems discussed in
Chapter Z. To recapitulate, the problems are: |
i) Possible inconsistency between what @ subject does
when responding to the Q.M.1. and what he does in
supposed imagery experiments,
i1} Unreliability due to insufficient length.
i11) Lack of content coverage.
iv] The choice of a dimension = "wividness' - which is not
necessarily confined to visual imagery.
v} The requirement that a subject provide his own standard,
or metric, for responding, which may differ from that of

aﬁy other subject.
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The mew scale was deﬁégned to avercome these problems by
meeting the following criteria:
| i} Being able to tap the degree to which imaginal
representation [s spontaneous or habitual for
the subject, irrespective of his imagery ability.
i Being of sufficient length to ensure religbility.
iti} Providing reasonable content coverage,
ivl Including dimensions particuiarly relevant to
wisualisation.
v) Not reguiring the subiect to provide a subjective

standard for responding,

3.2.2 How the criteria were met in the construction of the new scale

3.2.2.1 Capacity for tapping the degree to which imaginal representation

is spontanecus or habitual

An attempt to overcome the problem of inconsistency between what
a subject does when responding to a self-report scale, and what he does

normaliy, was made in the formulation of instructions for the new scale.

The subject was told that he would be asked to think about ahsant
things which were concrete and tangible. He was not asked to try to
form visual images. He was further instructed that, after an absent object
find been mentioned, he would be given a few seconds to think about it in
his normal styie of thinking; and that, after this period, he would be
asked a series of guestions, in the form of alternatives, not about the
absent object itself, but about the characteristics of his own spontanecus
thought about it. it was pointed out that, in asking a series of guestions
aoout thoughts on absent objects, the questioner might sometimes be prompt-
'Sng ideas which had not previously occurred to the subject; the subject
was instructed o go back to his own original spontaneous thaught, and to

chocse the appropriate aiternative with reference to this thought.
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It was stressed that there were no right or wrong answers -

that the choice of any alternative was totally acceptable and quite common,
3.2.2.2 Sufficient length to ensure reliability

An attempt to produce somewhat greater reliability than is
implied by the inclusion of only five items in the visual section of the
Q.M. 1. was made simply by increasing the number of items to which subjects

had to react.

However, a limit was placed on this number by the requirement
of the criterion above, which specifies that, if individual differences
are to be used as a basis for experimental manipulations of imagery, the
instrument used to measure them should tap the degree to which imaginal
representation is spontaneous or habitual for the subject. The informal
conversations referred to previously revealed that prolonged reference to
thought about absent things, which was slanted towards its quasi-visual
aspects, led some persons to the belief that they were required to visual-
ise. After some time, quite a few of them accordingly ‘'obliged'’, even
though probing disclosed that they would not normally have visualised

the object in guestion at the time.

Thus, it was decided that, although the number of items in the
new scale should exceed five, it should be somewhat restricted. The

original form.of the scale contained fifteen ftems.
3.2.2.3 Reasonable content coverage

In the visual section of the Q.M.1. a single imaged "object',
a relative, is given virtually the sole weighting. Whether ability to image

persons is representative of general imagery ability is an open question.

The original fifteen items of the new scale covered three absent
objects. Obvicusly, three ohjects do not exhaust the possibilities of an

image's content, but they were selected to be representative in that they
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covered:
i) a) inanimate things and,
b) persons.
it} a) highly specified things (the front of a particular
house) , as well as, |
b) less highly specified thingé {e.g., a box and a cup

on a table).
3.2.2.4 Choice of dimensions particularly relevant to visualisation

As noted previousiy ''vividness' is not a good dimension on
which to base a measure of individual differences in visual imagery because

it may also apply to other modes of recall.

To ensure that a scale is measuring &Effefenaes in quasi-
visualisation of absent objects, and not diff&rénces in other types of
recall, it is necessary to formulate Ttems which relate specifically to
visual experience. Therefore, the items of the new scale were visual-type
items, that is, items relating to aspeéts of subjective experience which
are relevant when one is actua%gy looking at an object. They covered
such flelds as detalls of coIQur, texture and shape, figure~ground reéation-
ships, subjective distance and direction from the object, and visual
Organisation»within either figure or ground. The initial set of items
is presented below (3.3). The scale's overall alm was to assess the
degree of a subject‘s-?isua]wtype elaboration In his normal thought about
absent objects., Thus; the scale is referred to henceforth as the

"Yisual Elaboration Scale' {V.E.S.).

3.2.2.5 Renmoval of the necessity for the subject to provide a subjective

standard for responding

Again, 1t was noted in Chapter 2 that the Q.¥.i., in using

vividness ratings to measure individual differences in imagery ability,
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requires the subject to_give opinifons rather than facts; in doing so,
it also requires him to provide his own metric. it is highly unlikely,
for example, that standards of what is "moderately clear and vivid" are

invariant across subjects.

The V.E.S. was designed to tap facts, rather than opinions,
concerning a subject's thought about absent objects. That is, the subject
was not asked te locate his Image along a nebulous dimension such as
"yividness', but was required to choose between concrete, factual alterna-
tives. For example, after a subject was asked to think about the front
of a particular, Tamiliar house, one set of alternatives offered{was, in
your thought, were you clearly aware of the colours of the front of the
house? Or wasn’t colour really relevant until | mentioned 1t?' This
kind of item is simple and unambiguoﬁs, or can easily be made so in an oral
presentation. The subject merely has to choose the alternative which

corresponds with his own thought.

The five criteria above guided the construction of the scale and
the formulation of instructions to subjects, The format of the instructions
has already been detailed. The original form of the scale itself is pre-
sented beiow. For each item, choice of the first alternative represents

the visual elaboration response.

3.3 THE ORIGINAL FORM OF THE VISUAL

ELABGRATION SCALE

1. Think about the front of a particular familiar house - that is, the
stde where the enbrunce is.
a) in your thought, were you aware of being to the left, to the

right, or directiy 'in 1ine with the front door? Or wasn't your direction

from the front door relevant until | mentioned it?
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b} Were you éware of being close to, or at a disﬁancé from the
front of the house?  Or wasn't your distance from it relevant in your
thought?
| ¢} While thinking about the front of the house, were you aware
of anything other than the house itself? Or was the house itself the onty
object of your thought? |

d) in your thought, were you clearly aware of the colours of
the front of the house? Or wasn't colour really reievant until | mention-
ed it?

e} Was the house firmiy fixed in its usual setting? Or was it
detached from any setting? Or wasn't it there in a physicai-type way at

ali?
2. Think of a box and a cup on a table.

a) Describe thg partioular spot on the table occupied by the
box, Or didn't vyou originally allocate it a particular spot!?
| b} Where was the cup relative to the box? Or didn't vyou think
of the cup’s position in relation to the box?

¢} Were ?ou aware of the shape of the table? Or wasn't this
}e?evant until | mentioned it?

d) Ca#ld you describe the cup you thought of in detaii? Or
was it an anon§m9u5 or abstract cup?

e} Were you aware of the nature of the table's surface? Or

wasn't this detail important | mentioned it?
3. Think of a relative whom you know well,

a) In your thought did 1t seem as if you were near to {or far
from) your relative in physical distance? Or wasn't your physical distance

from your relative relevant, as it is when you look at me now?
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. b) Were you aware of aéy specific article of ciéthing that
your relative was Qear?ng? Or wasn't this type of detail inchded in
your thought?

¢) Were you aware of any specific background to, or specific
location of your relative?  Or was your thought of him/her alone?

d} Were you aware of enough of the relative to be able to say
that he/she had a special position or posture, for example, standing,
sitting, or kneeiing? Or wasn't position or posture registered in your
original thought? |

e} in your thought, were you aware of being to the left, to
the right, Qr.directly in Tine with vour relative? Or wasn't your direction

from him/her relevant In the way it's relevant when you look at me now?

Scoring was done in a simpie dichotomous fashion. For sach
item & point was given if a subject chose the alternative designated as
the "visual elahoration'' ajternative, and no point if he chose the alterna-
tive designated as the "non-elaboration' altermative, | The points scored

by a subject were summed to produce a total within the range 0-15.

3.4  ADMINISTRATION OF THE ORIGINAL FORM

OF THE ViSUAL ELABGRATION SCALE

3.4.1 Aims of the first administration

The principal alm §F this administration was to sift items
according to whether or not they met two basic ¢riteria of usefulness for
present purposes. Fallure of an item to meet these fundamental criteria
would mean that there would be no point in pgréisting with it in a later

administration whose results were to be submitted to more detailed analyses.

The two criteria employed for evaluating items in the first

instance were:!
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i) Significance of their contributions to the total scale
score. One major aim of the scale was to index the presence/absence
of a single internal péocess, visual imagery. tf an item did not con-
tribute to the total score, It coﬁid reasonably be thought to be tapping
something different from that which was tapped by all Ttems which did

contribute in this way.

ii} Their power of discriminating armong subjects. A second
méjor aim of the scale was to assess individual differences in the ability/
tendency to generate visual images. Obviausly any item which did not
discriminate among persons wouid not be worth its place. A basic measure
of an item's discriminating power can be provided by the percentage of
persons who respond to it in a ''visually elaporated" or in a "'visually
unelaborated' way. If ali subjects were to react in either manner to an
item, it could not be said to discriminate persons who can and do recall
absent objects in 3 gquasi-visual way from those who cannot and/or do not

da so.
3.4.2 Subiects

Foerty perscns from within the Australian National University
were requested to act as subjects. They included undergraduate and
post-graduate students, technical, support and office staff members, and

academic staff members, No extrinsic reward was offered for participation.
3.4.3 Procedure

The scale was administered orally to each subject individually.
After detailing the instructions along the iines set out under 3.2.1, the
gquestioner named the first absent object and allowed the subject approxim=-
ate¥y five seconds to think about it, She then proceeded with the five
items relating to this object. This procedure was adopted for both sub-

sequent objects.  Any ltem which was not understood by the subject was
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clarified. ‘'Visual elaboration’ responses were followed by regquests
for details, allowing for a check on the subject's understanding of the

item's intent. "Non-elaboration' responses were also checked.
"3.4.5h Results

The contribution of an item to the total score was assessed by
computing an item-total point biserial correlation coefficient. The

level of significance set for the retention of an item was .0%.

The percentage limits ocutside which an item was taken to be a
non-discriminator were 80%-20%. Any item responded to in the "visual
elaboration” way by more than 80%, or by less than 20% of subjects was to

be discarded.

Table 3.1 presents the item~total point biserial correlation

coefficients (r : [=T) and corresponding 2 scores, together with the

pbi
percentage of subjects who chose the ''visual elaboration' alternatives

. for each item.

It can be seen from the table that items l¢ and 2d did not
correiate significantiy with the total score, and that items 1b, 2b and 3¢
neither correlated significantly with the total score, nor fay within the

designated percentage response timits.
3.5 THE SECOND FORM OF THE SCALE

Those items which did not meet the twe basic criteria for
‘retention after the administration of the first form of the V.E.S5. were
discarded, leaving only ten items. This number of items was thought to
be insufficient for purposes of reliability and fine discrimination among
‘ subjects, Therefore, more items were added to the ten surviving items,

and the resuiting second form was administered to & new sample of subjects.



TABLE 3.1  Point biserial item~total correlations
and percentage of "Ywisual elaboration"

responses for each item,

% '‘visual elsbora-
Object item rpbi: I=7 @ tion' responses

1 a .3597 2.28" 72.5

b L2471 1.56 85

c .2933 1.86 ' 45

d .3633 2.30" 65

e 4849 3.97" 80
2 a .5558 3.527 47.5

b . 2994 1.83 85

c L4557 2.88" 60

d .2902 1.84 75

e 5558 3.52" 47.5
3 a .5076 3.21" 32.5

b 4732 2.99" 30

¢ .2323 1,47 7.5

d L4960 304 65

e 3472 2.20" 80

% Significant at, or beyond,'the .03 level.
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Ten new ita%s_were added to the ten remaining from the first
form of the scale. The previous form's discarded items were replaced
by five new jtems, each relating to the same object as did the discarded
‘one whose place it tock. In additien, another absent object was included

(4, below} and five jtems relating to it were composed.

The revised scale is presented below. The items asterisked

are new:

i. Think of the fromt of a particular familiar house - that ite, the

gide where the entronce 1g,

a) In your thought, were you aware of being to the left, to the
right, or directiy in line with the front door? Or wasn't your direction
from the front door reievant until | mentioned it?

b) Were you clearly aware of the colours of the front of the
house?  Or wasn't c0%oqr.reai§y relevant until | mentioped it?

%c}  Did your thought register any specific features of the house
other than colour? Or was your thought a more general or abstract idea
of a Eouse, not including otbe; specific features?

d} Was the house firmiy fixed in its usuai setting? Or Qas
it detached from any setting? Or wasn't it really there in a physical~
type way at ati?

*a) Can you imagine yourseif moving closer to, ér further from
the house, from the spot from which you first thought about it? 0Or doesn't
the idea of you vourself moving really apply to your style of thinking

about the house?
2.  Think of a box and a cup on a table.

a} Describe the particuiar spot on the table occupied by the

box. Or didn't you originally allocate it a particular spot?
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*b)  How high off the ground was the table top? Or wasn't
this information reglstered En-yéur own thought?

¢) Were you aware of the shape of the table? Or wasn't
this relevant until | mentioned it?

*d} Was the cup one you recognised as familiar?
Or was it an anonymous or abstract cup?

e) MWere you aware of the nature of the table's surface?

Or wasn®t this detail impertant until | mentioned it?
3.  Think of a relative whom you know well.

a) In your thought, did it seem as ?f you were near to {or far
from) your relative in physical distance? Or wasn't ycur.physica§ dig=
tance from your relative relevant, as it is when you look at me now?

b) Were you aware of any specific article of clothing that
your relative was wearing? Or wasn't this type of detail included in
vour thought?

*¢}  Did your thought register specific facial features of vour
relative? Or was it a general or “mood’ idea only of his/her face?

d} Were you aware of enough of the relative to he able to say
that he/she had a special position or posture, for example, standing,
sitting, or kneeling? Or wasn't position or posture registered in your
original thought?

e} in your thought were you aware of being to the left, to
the right, or directly in line with vour relative? Or wasn't your direc-

tion from him/her relevant in the way it's relevant when you look at me

| - now?

b, Think of an animal skin hanging on a wall.

*a} Describe the wall on which the skin was hanging. ~ Or -

weren't specific details of the wall relevant until | mentioned it?
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%h) Was the gkin a long~haired or a short*hairea one? Or
didn't your thought register this?

*c) Were you aware of how high on the wall the skin was hanging?
OpF wasn't thi§ relevant in your thought?

*d) Did your thought register the precise shape of the skin?
Or wasn't its outline ciéarty defined? |

%e} In your thought did it seem as if the centre of the skin had

a position in relation to vour own eye lTevel? Or wasn't your eye level

in relaticn to the skin relevant?

3.6 ADMINISTRATION OF THE SECOND FORM OF THE

VISUAL ELABORATION SCALE

3.6.1 Aims of the administration

In anticipation that this time encugh items would pass the basic
screening tests used previously, further, more rigorous, analyses were
pianned to ascertain whether or not the scale was ready for use in experi-
mental work, These analyses were:

i} The determination of each item's capacity to discriminate

among subjects differing on visual imagery ability. This

" was done by a simple rank ordering of proportions of sub-
jects one standard deviation or more below the mean tots!l
score, between one standard deviation below and one standard
deviation above the mean, and one standard deviation or more
above the mean, who responded to each item by choosing the
"yisual elaboration’” alternative. if an item, though
contributing to the total scoré and lying within accept-
able percentage limits, had its “;3sua1 ei.‘-_abuc;ra‘tEo;’\r’ri

alternative chosen by equal proportions of persons very low,
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in the middle, and very high on total scale scores,
it could not be said to be an effective discriminator
among different ciasses of subjects.

The detarmination of whether or not the items are ordered.

—a
-
R

In a unidimensional scale items should be ordered to ensure
variation in subjects' scores. in the case of the present
scale an ordering of items would be indicated if there

were a correlation between the number of subjects cheosing
an item's ''visual elabaration'' alternative and the mean
total score of subjects making this choice, such that the
more persons there were responding to an item by ﬁhooséng
its '"'visual elaboration” alternative the less was the mean
total score of the gréup making this choice or, conversely,
the fewer parsons there were choosing an item's ''visual
elaboration' aiternative the greater was their mean total
score.

iii} The computation of Kuder-Richardson reliabiltity.

3.6.2 Subjects
Fifty students from a Tirst vear psychology course acted as

subjects. Céursa credit was given for their participation.
3.6.3  Procedure

The V.E.S. was administered in the same way a5 previousiy.
3.6.4 Results

The mean ''visual elaboration' score was 12.30, with a standard
deviation of 4.25. Table 3.2 presents data indicating whether or not
each item met the two basic criteria employed in screening items on the

initial form of the scaie.
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To enable easy comparison of data on items remaining from the
scale's first form with comparable data from the initial administration

{in Table 3.1), their previous item codes are included in parentheses.

TABLE 3.2 Point biserial itemtotal correlations and
percentage of '"wisual elaboration' responses

for each item in revised scale.

Fos 1-T % "visual elabora-
Object ftem pbi” 2 tion'! responses
; a(1a) 3665 2.59) 76
b(1d) . 3475 2.46 68
¢ [new) L4574 3.23, 68
d{le} .5192 3.67, 76
e{new) .5504 3.89 58
2 a(2a} NS h.56 5k
b{new) .7359 5.20, b
c{2c) .6305 L. 46 66
d{new) .2658 1.88, 62
e{2e} . 3559 2.52 b2
3 a(3a) 6187 4.38] 3k
b{3b) L3410 2.41, 26
¢ {new} L3914 2.77. 70
d{3d) 4578 3.24 62
e{3e) .5032 3.56 70
4 a(new) 5481 3.88" &l
b{new} L2530 1.79, gl
ci{new} .4578 3.2h, 62
d{new} .3262 2.31 80
e{new) .2963 2.09 74
®

Significant at, or beyond, the .03 tevel.
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Only three items failed to meet the basic criteria. ftems 2d
and 4e did not correlate significantly with the total score, and item Lb
neither correiated significantly with this score, nor lay within accept~

~able percentage limits,

The proportions of subjects one standard deviation or more below
the mean total score, between one standard deviation below and one standard
deviation above the mean, and one standard deviation or more above the mean,
who responded to each item by choosing its Ywisual elaboration' alternative
are presented in Table 3.3. The score ranges of these groups of subjects

are, respectively, 4-8, 9-16, and 17-2G.

Table 3.3 shows that the only praportions not ordered Eﬁ corres-
pondence with low, medium, and high total scores were for items 4d and
Le, A higher proportion of persons in the Tow $core group than of persons
in the middie score group chose the “viéaa! elaboration' alternatives of

these items.

The number of subjects answering each item in the "'visual elabora-
tion''! way, and the average total score of these subject groups are detailed
in Table 3.4. Both sets of data were ranked and Spearman's rank order
correlation coefficient Qag computed. The resulting p was ~.B695 which,
with a N of 50, vields a probabiltity of much less than .01, Thus, in
general, the smaller the number of persons responding to an item in the
~Pvisual elaboration' manner, the greater was that group of persons'
mean total score. This means that the items are ordefeé, and that on
the whole, the scale permits relatively fine distinctions among subjects
“such that they can be represented by a gradation along a ”;iﬁual elabora~

tion'' dimension.
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TABLE 3.3 Proportions of subjects 1 s.d. or more below,
I s.d. below to 1 s.d. above, and 1 s.d. or more
above the mean total score choosing ''visual

ataboration'' alternative on each item.

I s.d, or more 1 s.d. below to 1 s.d. or more
Object ltem belows 1 s.d. abovex* above#*%
1 E LB36 667 1.000
b . 455 .583 1.000
I L4585 .583 1.0600
d Lh5g . 750 1.000
=1 . 182 .5h2 <933
2 a L0591 A58 1.000
b L000 »333 933
c Lo : , 708 1.000
d 364 667 +733
e 273 ' 333 667
3 a slely W250 +733
b L D00 . L2592 L 400
¢ 275 792 867
d 455 L500 .933
a 455 667 -933
4 a . 182 ' 292 .867
b .909 917 1.000
c LA55 500 .333
d 727 . 708 1.060
e LB36 ‘ 708 L867

% N = 11, *k N o= 2b; k% N = 15,



TABLE ‘3.4

Numbers, with ranks, of subjects chaoosing
the 'visuai elaberation” alternative for

each item, and mean total scores, with

ranks, of subjects sc choosing on each item.

Mean of group

No. ‘‘visual with 'isual
etaboration® elaboration®
Ghject ftem responses Rank responses Rank
i a 38 3.5 13.18 17
b 34 8.5 13,32 15
c 34 8.5 13.65 12
d 38 3.5 13.55 i3
e 29 Th 1,31 6
2 a 27 15 14,85 i
b 22 16.5 15.86 2
c 33 10 14,24 7
d ] i2 13.19 16
e 21 i8 14,09 8
3 a 17 i 16.00 i
b 13 20 14.7¢6 5
¢ 35 6.5 13.40 Th
d 3% 12 13.84 9.5
e 35 6.5 13.71 1
L a 22 16.5 .95 3
b 47 1 12.57 20
¢ 3% 12 i3.84 9.5
d 4G 2 12.00 19
e 37 5 13.05 8
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Kuder-Richardson reliability, computed by the K.R. 20 formula,

was .7826.
3.6.5 Discussion

The results of the administration of the second form of the
scale suggested that, with the omission of a few items, an acceptable
final form could be produced. The scale as a whole had quite high
Kuder~Richardson reliability. in addition, the scalie items were strongly
ordered, as was indicated by the high negative correlation between numbers
of subjects choosing the ''visual elaboration' alternatives of items,

and the mean total scores of the groups so choosing.

Most of the twenty items met all item criteria set down, in that
they contributed significantly to the total score, lay within acceptable
percentage response limits, and were responded.to "visually' by propor-
tions of persons ordered in correspondence with low, medium and high total
scores. However, some items failed on these criteria. Items 2d and he
did not contribute significantly to the total score, and item Lb neither
contributed to this score, nor lay within acceptable percentage response
limits (see Tabie 3.2). items 4d and be were responded to by a hiéher
proportion of persons low on total scores than the proportion of persons
medium on these scores (Tabie 3.3), suggesting that these items had littie
capacity to discriminate among different ciasses of respondents. Al
these items (2d, 4b, 4d and he) were deleted from the scalie. ftem la,
though meeting all pre~determined item criteria, was responded to in a
"“"wisually elaborated! way by more than half the subjects who were ohe
standard deviation or more below the mean total score (Table 3.3). There-

fore, it was discarded also, and the scale was left with fifteen items

(1b, lc, 1d, le; 2a, 2b, 2¢, 2e; 3a, 3b, 3c, 3d, 3e; hka, bc).
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The fifteen items remaining were accepted as a final form of
the scale, subject to experimental validation. Unfortunately, from the
standposint of tidiness and symmetry, these items were unequally distributed
over objects. Four reitated to the house, four to the box and the cup on
the tabie, five to the relative, and two to the animal skin on the wall.
However, a jack of tidiness did not seem to be a sufficient reason for
rejecting a scale whose items had passed stringent tests of utility for

present purposes.

The average score of the fifty subjects on the final fifteen-item
scale was B 44, with a standard deviation of 3.75. This scaie's

Kudar-Richardson (K.R. 20} reliability coefficient was .7750.

3.7 EXPERIMENT 1il: VALIDATION OF THE

VISUAL ELABORATION SCALE

3.7.1 Introduction

The final form of the V.E.S. appeared both internally coherent
and capable of discriminating among subjects in a logical and censiateﬁt
fashion. However, aithaugh the scale's items were deliberately designed
as Yvisual” iteﬁs, there was, as yet, no evidence that the mental event
whose presence/absence determined subjects' choices of aiternatives was
quasi=visualisation, as opposed to some other form of concrete thinking.
Before the new scale could legitimately be used to examine questions con-
cerning the perceptual nature of quasi-visual mental processes, its relation-
.ship to these processes reguired confirmation, This relationship was

examined in the present experiment.

The experiment was a partial replication of Experiment 11, the
picture memery experiment described in Chapter 2, Pictures were chosen

as stimuli in the validation study as the interest of the research was in



68

normal memory images which, as remarked earlier, mostly have as

contents'' previously yarceéved objects or spatial representations.

The principal difference between the present experiment and
Experimeﬁt It was that here subject classification was done on the basis
of scores on the V.E.S$., instead of scores on the visual section of the
Q.M. 1.  Another difference was that only ''‘position” questions were asked
in this experiment (e.g., '"What was shown in the middle of the flag?').
This was because of the extremely small numbers which were involved in

scores for "detail® questions in Experiment [1.

It will be recalled that in Experiment il subjects' imagery
abiiity and instructions were varied simuitaneously. Thé# was also the
case here, ﬁiﬁkeugb it was not intended that an instruction manipulation
would be employed subsequently, such a manipulation was necessary in the

validation exercise.

The construct validity of the V.E.S5. would be demonstrated if
subjects who were classified as Y'poor' imagers, and who were given imagery
instructions, had poorer recall than subjects in other ability x instruc-
tions groups. If it is the ability and propensity for mental visualisation
which umder?igs 'visual elaboration' responses, imagery-instructed subjects
classified as “good'' imagers oﬁ the basis of such responses should be able
to obey their instructions to visualise the pictures in order to rehearse
them; these subjects, therefore, should recall objects depicted in speci-
fied positions quite well, And Experiment |} indicated that verbal labeii-
ing of objects depicted in the pictures was quite effective for the type of
recall required, the objects in gquestion being guite distinctive. There~
fore, irrespective of their ability to visualise, subjects with %nstructiéné
to rehearse only verbaliy could be expected to display gu?ée good feca]§ﬁ
But if subjects classified by the scale as "poor'' imagers were genuinely

lacking in ability and/or practice in visualising absent objects,
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instructions to do this should leave them with no effective memorising

strategy.

3.7.2 Subjects

The V.E.S5. was administered individually to 112 persons, who
replied to notice-board requests for subjects. The mean scale score of
this group was 8.30 {s.d., 3.44&). Twenty subjects {10 male, 10 female)

‘with scores {s 5} in the bottom gquartile of scores, and 20 (10 male, 10
female) with scores (= 12} in the top guartile were requested toc partici-
pate in a memory experiment. The mean score of the former group was
3.60, of the latter group, 12.80. The mean in each case was approxim-
ately one standard deviation from the mean of the original group of

subjects to whom the scale was administered.
Subjects were paid $2.00 for thair paré?cfpation.

The two ability groups were sub-divided into two instruction
aroups, these groups, in each case, being matched for sex and for V.E.S,

scores. The groups were as for Experiment {1, viz,.,:

Group i: ''Good" imagers (mean scale score, 12.70} with

imagery instructions.
Group 2: '"Good" imagers (12.90} with verbalisation instructions.
Group 3: ‘''Poor'' imagers (3.60} with imagery instructions.

Group 4: "Pocor" imagers (3.60) with verbalisation instructions.

3.7.3 Materials, apparatus, desiyn and presentation order, instructions

and procedure

Except for the omission of "detall' guestions about depicted
objects, these features of the present experiment were as for Experiment

i
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3.7.5  Results

The mean recall score, over ail subjects, on the six pictures
was 3.70 (s.d., 1.44), The mean scores of Groups 1, 2, 3 and 4 were,
respectively, 4.10, 4.30, 2.00, and 4.40, Scorass for individuals within

each group are detailed in Appendix 3.

An analysis of variance was run on recall scores, the factors
being imagery ability, as gauged by the V.E.S., and instructions. The

results are presentad in Table 3.5.

TABLE 3.5  Analysis of variance for the effects of imagery

ability and instructions on "position’ recall.

Source 88 df M5 F p
Imagery ,
Ability (A} 10.00 i 10.00 B.70 <.Q1
instructional

Set (S} 16.590 [ 16.50 14,70 <.01
A x § 12.10 i 12.10 10.52 <.01
Within cell 41,40 36 1.15

A posteriori tests of the differences between group means
(Winer, 1970, p. 238), indicated that both main effects were due solely to
.the poor performance of Group 3 subjects. A test of the effect of imagery
abiiity on verbal instructions (Group 2 vs Group 4) produced a non-
significant result (F<1}, and a test of the effect of instructions at the
level of high ability (Group 1 vs Group 2) prﬁduéed a similarly non-

significant result {F<l). Howaver, tests of the effects of imagery
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ability on imagery.instructions (Group 1 ws Group 3} and of instructions

at the level of low ability (Group 4 vs Group 3) produced highly signjf~
icant results (respectively, F(1,36) = 19.17; F{1,36) = 25.04). In
“summary, on recall scores, Group 3 < Groups 1, 4 = Group 2. Thus, imagery-
instructed subjects classified as '"poor'' imagers by the V.E.S. were, indeed,
significantly inferior in recall to subjects in other ability x instructions

groups.
3.7.5 Discussion

The results above were very different from those obtained when
subjects were classified on imagery ability on the visual section of the
Q.M. 1. Those classified as "poor' imagers here behaved as one wouid
expect such persons to behave when given imagery instructions. That is,
the poor recail performance of Group 3 subjects suggested that they had a
genuine difficulty in representing the pictures consciously by visual

imagery.

That this difficulty existed was further underiined by the taped
introspective reports. Nine of the ten imagery-instructed ''poor' imagers
reported that it was virtually impossible for them to obey their instruc-
tions, though they had fried hard to do so throughout the presentation-
rehearsal period. One reported that he could obey them, ''sort of"

(i.e., after a fashion), but he was not very convincing. Portiqns of

transcripts from tapes of four subjects in Group 3 are presented below.

Subjeet 1. Female - Scale score 3. Recall score 1.

S5: (When reminded of instructions at end of question period) :
It was very difficult.

Z: When the picture was off the screen, were you able to hold
the image at all?

S5: No, 1'd forget haif of it (the pfcture) straight away, more

or less, i think.
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Subject &, Female - Scale score 5. Recall score Z.

g1 (Wheé reminded of Iﬁstructiea& at end):
| don't remember that way.

Z: Could you hold an Tmage after the picture went off the
screen?

52 No,'i couldn't do it. I try to remember by words, you know.

Subjeet 3. Male - Scale score 4. Recall score 2.
S:  {When asked how he found the rehearsal strategy):

Not quite natural . . .

Subieat 10. Maie - Scale score 3. Recall score 2.

5: {(Spontaneous comment during recall questioning, after having
failed to answer two successive guestions): See, this is
where |'ve done it wrong (sie) because | haven't got a
picture in the first place, so | can't look back to a
picture, and because when the things were on there {the
screen), | wasn't sayiﬁg them, so {sfc¢) i haven't got a
word either. So | haven't got anything from it . . .
(Post~experiment interview).

£: That was a normal strategy for you?

g: Just making me look like a complete idiot . . . (Pacifying
noises by E} . . . | know | could remember them.

E: How would you?

S: 1'd teil myseif what it was.

These reports suggest that the subjects in Group 3 were not so
much ''poor' imagers as '"mon-imagers''. in contrast, none of the Group 1
subjects reported any difficulty or strangeness in empioying visual imagery
as a rehearsal strategy. They indicated that they would normaily visualise

if they wanted to memorise something they had seen only briefly, though
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some added that they would also label objects verbaliy in a more natural

situation.

There is a possibility that the poor performance of Group 3
subjects was affected by experimenter expectation. The effect of this
variable is not entirely unknown in imagery experiments, as is plain from
Neisser's (1972) discussion of a study by Sheehan and Neisser {1969).
However, although the prior grouping of subjects for this experiment necess-
itated the experimenter's knowing their V.E.S. scores, the possibility
of the subjects' detecting the meaning of subtle cues communicated on the
hasis of this knowledge was remote. The subjects in this ekperiment were
not in the same situation as the subjects in the Sheehan and Ne?ssar study,
who had previously rated their images on an explicit imagery scale (the
Q.M.1.) and so knew whether they were ''good' or 'poor'' imagers. The
present subjects responded to a scale known to them only as a ''thinking"
scale. They were also informed that any choice of an aiternative was
quite usual. They had little reason, then, to believe that they were
different from other subjects, let alone that they were ''non-imagers'' (or
""good'' imagers}.  Thus, it would have been difficult for them to interpret
unconscious cues from the experimenter as to how they should perform under
imagery instructions, even if such cues existed. To put the matter beyond
doubt, however, the next experiment {Chapter 5) was run 'biind', and still

found differences in performance corresponding with V.E.S. score differences.

A final point which should be noted because of its relevance to
later discussion is that, with the pictures used in this experiment,
there was no absolute recall advantage in the employment of visual imagery;
thé recall of both groups with verbal instructions was just as good as
.that of imagery-instructed '‘good' imagers. The reason for this has already

been suggested - namely, that the objects in the pictures could easily
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be distinguished from each other by verbal labels. As the set of
pictured objects was highly beterogenesous, simple verbal labels provided

sufficient descriptions of the objects depicted in the pictures,

This experiment demonstrates that V.E.S$. scores are accurate
indicators of the ability and propensity for the visualisation of absent
cbjects, the study of the nature of which process was the original aim
of the research of the thesis, Therefore, classification of subjects on
these scores was used as the sole basis for menipulating imagery in experi-
mental work on the guestion of the perceptual nature of the visual image.

This guestion is examined in Part 11§, which follows.



PART 111

VISUAL IMAGERY AND VISUAL PERCEPTION
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CHAPTER 4

THE LITERATURE ON THE RELATIONSHIP
BeTweeN VIsualL IMAGERY AND VISUAL
PERCEPTION

b1 GENERAL INTRODUCTION

It was noted in Chapter 1 that explicit discussion and study
of the nature of visual imagery have been relatively infreguent in contem-
porary cognitive psychology. However, 1t is evident from the v%ry use of
the term '""wisual imagery'’ that there is a widely held assumption abqut
the nature of the mental phenomenon to which it refers, namely that this
phenomenon has some connection with the visual sensory modality. Some
few contemporary students of imagery have refused to accept this assumption

“as fact, and have treated it as itself meriting investigation.

There are severai different ways of posing the question of the
relationship between visual imagery and visual perception. This chapter
outlines and discusses the principal approaches to this guestion, hoth

theoretical and empirical.
4,2 THEORETICAL DISCUSSIONS

4,.2.1 Hebb's view of visual memory imagery as a short-circuited
bi g

perceptual process

Hebbh (1968} expiains the occurrence of visual images in terms
of the same neurophysiological mechanisms which he invokes to account fTor
visual perception. He sees the normal processes of visual perception as

involving the activation of three different kinds of cell-assemblies, wiz.,:



77

i) First-order (or primary) assemblies which directly
register sensory stimulation, This reglistering
of sensory data is highly reliable and so renders

the percept clear and detailed.

en
—
L

Second-order assemblies, each of which Is excited
by the activity of a particular group of first-order
assemblies. At this level there is some degree of
generalisation and abstraction which enables the
perception of an object as a unified whole, but only

in a particular orientation.

—
-
——

A

Third-order {or superordinate) assemblies, which are
excited by second-order assemblies, Here there is
considerable abstraction from ﬁhe_orig%na? 5ensory
information, Activation of thifd*ordef assemblies
enables the perception of an object as such, regard-

less of its orientation.

Hebb asserts that images arise from use of the perceptual
mechanisms., He relates the various types of visual imagery (hallucinatory,
eidetic, efceterg) to the activation of the different orders of cell assem~
blies involved in visual perception. Ordinary memory imagery is seen as
a short-circuited perceptual ﬁracesé invalving only the two higher orders
of assemblies. It is because abstraction is involved at both these ie#eis

that the visual memory Image lacks the clarity and detail of the percept.

This account is, of coursé, entirely speculative with respect
to both visual perception and visual imagery. As an account of visual
imagery its main weakness is its failure to tell us what it is that, in

-visual imagery, excites the second-order assemblies in the absence of
activation in the first-order assemblies. Explanation at the neuro~

physiological level cannot afford to omit this type of detail which, of
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course, becomes irrelevant at less ambitious, more molar levels of

explanation,

4.2.2  Xonorski's gnostic units theory

Konorski's {1967} account of the relationship between visual
imagery and visual perception is also neurophysiological, and is nﬁt
totally dissimiiar to Hebb's. Konorski sees visual perception occurring
as the resuit of the activation of gnostic units én concomitance with the
activation of corresponding projective units, Visual imagery occurs when
the gnostic units are activated in the absence of activation in the pro-

jective units.

Like Hebb's account, Konorski's theory is highiy speculative.
However, Konorskl does make an attempt to explain how the gnostic units,
which are excited by activity in the projective uﬁits in perception, can
be excited without activation of the latter unlts in visual imagery. The
expianation is in terms of classical conditioning. According to Konorski,
some emotional state is associated with each perceptual act. This emotion-
al state subsequently serves as a conditioned stimulus that, when aroused,
activates the same gnostic units which were activated in the perceptual
act with which it was originally associated. Thus, something of the same

perceptual experience returns.

There are problems with pesiting that emotional states are
cgnnected with perception and that they subseguently lead to the arousal
of specific images. Despite Konorski's assumption to the contrary, many
‘acts of perception are emotionally neutral. It is doubtful that emotion-
al neutrality precludes s percept from being recalled as an image. Even
in a case in which an emotion has been associated with perceptual activity,
it is difficult to see how the subsequent arousal of the emotion cduldvgive

rise to activity oniy in a particular group of gnostic units, Any given
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emotion Ié likely to be associated with numerous acts of perception.

This being the case, a Togical implicatiocn of Kororski's view is that the
érousé§ of & particuiar emotion should simuitanecusly give rise to a
confused plethora of quite different images. Though memory images may
sometimes be experienced as confused, this is not always, or even typ-

ically, the case.

h.2.3 Neisser's definitional soiution fo the problem of the reiationship

between visual imagery and visual perception

s

Nelsser's approach to the question of the perceptual nature of
Emagefy has changed appreciably since he first discussed it in 1967. in
his well~known book of that year, he described visual perception as &
process involving the active and constructive synthesis of successive

“retinal snapshots'. The visual image, which he definad as,

... something gesn somewhat in the way real objects are

seen, when little or nothing in the immediate environ-
ment appears to justify it (Neisser, 1967, p. 146},

was also interpreted as a process of visual synthesis similar to visual
perception, Here Neisser defined imagery in terms of a particular kind of

subjective experience.

Later, however, a review of the frequent failure of researchers
to relate individual differences in vividness of subjective visuallsation
to differences in performance on experimental tasks led Neisser (1370} to
distinguish between imagery as a constructive process implying no necessary
subiective visual awareness, and }magery as a subjective "'seeing' axperience
which ceeurs only when subjects accord their §magery—as~prace55“canstrucw
tions @ high "reality status.” MHere he proposed that individual differen-
ces in imagery=as-process are related to performance, but that individual
differences in imagery~as~experience are not. By way of ana]egi;a% argu-
ment for the latter proposition, Neisser reminded us, "He that speaks loud-

est does not always have the most to say' {1970, p. 178).
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The inconsistent results of studies using 3 vividness measure of
individual differences.in visual imagery may suggest that conscious visual
awareness of absent objects has little functional significance in cognition.
However, a reasonable alternative conclusion s that vividness is an in-
appropriate dimension on which to measure individuatl differences in the
ability to generate conscious visual images (see Chapters 2 and 3 of this
thesis). Such differences may well prove to be functionally significant

if they are reliably gauged.

In his 1970 article Neisser was well on the way to defining
out of existence the problem of the relationship between visual imagery
and visual perception. tn his latest articie on imagery, he completes

his definitional soiution te the problem by stating,

YA subject is imaging whenever he employs some of the
same cognitive processes that he would use In perceiving,
but when the stimulus input that would normally give rise
to such perception is absent' {(Neisser, 1972, @p. 245).

&

Although there may be some advantages in defining visual imagery
in the terms of the guotation above, there are also considerabie dis-
advantages. Substituting wtilisation of perceptusi processes for conscious
gquasi-visual experience as the deFin?ng characteristic of visual imagery
leaves quite unresolved the problem of the relationship between conscious
guasi-visual awareness of absent dbjects ~ whatever one might wish to lahel
it - and visual perception. This prob?em - which was the imagery-perception
problem as Neisser (1967) originaiily conceived it - is the major concern

of the present thesis,

Another (potential) disadvantage of Reisser's Jatest definition
is that it could tend to produce somewhat trivial empirical work on Imagery.
“As Neisser himseif recognises, this definition allows investigators, if
it suits them, to insist that their subjects are imaging; in pfact?ca?

terms, it permits any researcher to claim that he is demonstrating some-
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thing about visual imagery, so long as he makes the convenient assump-
tion that the execution of his task requires the use of some of the

processes which are used in visual perception.

Neisser's later theorising has iittie bearing on the guestion
of the reiationship between visual imagery and visual perception as this
guestion has been posed in the present thesis, dere subjective visualisa-
tion of absent cbjects has been retained as the defining characteristic
of visual imagery and it is the relationship of this type of conscious
memorial awareness to visual perception which is the central concern of

the thesis.

4.2.4 Piaget's views on imagery

Unlike the preceding theorists, Piaget (1951; Piaget and
inhelder, 1971} does not believe that visual imagery derives directiy from
visual perception, In his view, imagery derives from a different

reality-oriented process, namely the process of Imitation.

Piaget's theory of the derivation of the visual image from
imitation is complex and detailed, and wiil not be reviewed in full here.
in brief, there are two reasons Tor his view that the origins of Imagery
jfe in imitation, rather than in perception. The first is that, in the
sequence of the child's reality~oriented deveiopment, perception is foliow-
ed by imitation, and not immediately by the visual image. Oniy after

imitation is well advanced do mental images make their appearance.

Another reason which Plaget advances to support his thesis that
imagery derives from imitation, and not from perception, is that the form
of an image is not the same as that of a perceptual structure. in his
pook on imagery in childhood (Piaget and Inhelder, 1971}, he cites evidence
purporting to show that there are systematic differences between perceptuai
and imaginal distortions, in perception, distortions are of a kind con~

sistent with incomplete reconstruction resuiting from limited sampiing, or
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scanning of an external object; In imagery, distortions seem to arise from
excessive liberties taken by the sﬁbject in schematising his representation
(that is, reducing it to subjectively~defined essential elements}, rather
than from an originally incomplete sampling of the perceptual Information.
According to Piaget, some schematisation in imagery is necessary to effect
miemonic economy. Schematisation is also a characteristic of imitation;
for example, Piaget's child, Lucienne, is described {Piaget, 1951} as open-
ing her mouth te signify how one deals with a closed box in order to obtain

something inside it.

For both developmental and structural reasons, then, Piaget sees
imagery as deriving from imitation - indeed, for Piaget, imagery is
internalised imitation, that is, imitation with abbreviated motor components

which can be carried out internmally {(cf. Furth, 1969).

Although Piaget's ideas on the non~perceptual origin and nature
of imagery are sophisticated, they are drawn from studlies which do not tap
visual imagery as it is conceived here, that is, as subjective visualisa-

tion.

The studies on which he bases his ideas on the structure of
the image, for example, {(Piaget and Inhalder, 1971}, involve children In
tasks of graphic reproductory and anticipatory representation of objects in
particular spatial positions. But no interest is taken in whether or not
the children are visualising the objects when they are carrying out the
tasks. Although their performances indicate something of the nature and
structure of their spatial representations, these performances cannot be
taken to indicate anything about visual imagery unless one makes the

assumption that spatial representation is necessarily imaginal.

4.2.5 Pylyshyn's thesis that the visual image is not perceptual

Pylyshyn's (1973) views on the nature of visual imagery have
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atready been discussed in Chapter 1. Briefly, because there are

- arguments against the notion that the visual image is pictorial, Pylyshyn

conciudes that visual imaginal processes have nothing in common with visual

" percepiual processes. As noted in Chapter |, this conciugsion does not

foliow from the premise that the image is not pictorial uniess there is

added the further premise that perception 1g pictorial. The iatter premise

- represents a view which s contrary to contemporary notions of visual percep~

tion {e.g., Gibson, 1956; Neisser, 1967) and which Pylyshyn himself does
not appear to hold. Thus, his argument against the involvement of visual

perceptual processes In visuai imagery is internally inconsistent,

4,2.6 Summary of theoretical discussions

The theoreticai arguments for and against the notion that visual
imagery is related to visual perception are not étromg in eithar case.
The two neurophysiological theses reviewed above are speculative both as
accounts of visual imagery and as accounts of visual perception. This, in
itself, is not a weakness. The probiem of both Hebb's and Konorski's
theoriss as accounts of visual imagery is thelr faijure to explain satis~
factorily the activation of the higher-order, or gnostic cell units of
visual perception in the a5sence of activation of the units which register
sensory data. Neisser's final solution to the problem of the relationship
between vIsua3‘$@agery and visual perception is purely definitional.
Fiaget provides us with a sophisticated theory of imagery as imitationai,
rather than perceptual, but the evidence he adduces for this theory cannot
be taken to demonstrate anything about subjective visualisation. And
Pylyshyn's conclusion that the visual image is not perceptual depends

on a view of perception which is inappropriate.

Except for Plaget, the theorists discussed in this section havs
made their pronouncements from the arm-chair. It would seem more appropri-

ate at this rudimentary stage of thought concerning the relationship between
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visual imagery and visual perception to consider and test empirically
the implications of such a relationship at the behavioural level. We

‘a

now turn our attention to studies of this nature.

4.3  EMPIRICAL WORK ON THE PERCEPTUAL NATURE

OF VISUAL [MAGERY

4.3.1 introduction

Atthough empirical studies of the relationship between visual
imagery and visual perception are relatively few, they are, nonetheless,
bewildering in their differences, An attempt is made below to structure
the empirical literature by c¢lassifying the various studies under four
headings, each of which represents a different approach te the question
of the perceptual nature of visual imagery. The designation of the
approaches and the classification of studies under each are personal and,
perhaps, arbitrary, but they do give samersrm to a presently amorphous set

of empirical results,

4.3.2 Studies of commonality in behavioural outcome

In this approach subjects are given tasks under visual imagery
conditions and their performance in these conditions is compared with
performance in a visual perceptual situation. Stmilarity of performance
in both cases is taken to indicate similarity in the processes anderiying
it. Several different paradigms have been used in the attempt to demon-
strate commonal ity ?n hehavioural outcome between visual imagery and visual

perception.

in a series of experiments, Peterson {1975) required subjects
to recall digits in cells of b4xh matrices. In one experiment subjects
were instructed to construct the matrices ﬁuriﬁg learning by imaging them;

in a second experiment subjects saw the matrices in the learning period;
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and in a third experiment they'mere?y lTistened to & verbal listing of

cell contents.

Peterson found certain simi¥aritie$’in the performances of
subjects in the imagery and seeing experiments which were not common to -
the performance of subjects in the verbal experiment, In the first two
experiments, subjects recalled the contents of the carner cells more
frequently than the contents of other cells, suggesting that the former
ceils acted as spatial anchors for these subjects. in the verbal experi-~
ment, subjects' recall did not vary according to the position of cells in
a matrix, Also, although there was no forgetting from zero to ten seconds
in the imagery and seeing experiments, forgetting over this peréod did
oceur in the verbal experiment, On the other hand, recall in the verbal
experiment showed a serial pesition'effact which was not evident in the

other two experiments.

Although Peterson's results are suggestive of a relationship
between visual imagery and visual perception, soeme aspects of his experi-
ments caution against accepting them as conclusive in this respect. Certain
significant design features of the imagery experiment were changed in the
seeinyg experiment, A?sa,?etarson used instructicns in his attempt to
ensure that the subjects usesd visual Imagery in constructing a matrix.

Pata from Experiments [l and 11l of this thesis demonstrate that imagery
instructions do not necessarily lead to the generation of images By subjects.
In Peterson's imagery experiment the subjects could have been affected by
their instructions whether or not tﬁey actually imaged. They may have

taken the imagery instructions as a direction to interpret the to-be~learned
maferia% as referring toc a spatial layout. Subjects in the verbal experi-
ment, on the other hand, had no reason to interpret this material as any-
thing aother than a simple verbal list. It is possibie that alspa:?a%
interpretation of material, per se, produces the recall patterns found in

Peterson's first experiment.
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A different paradigm for demonstrating a similaréty of cutcome
between visual imagery and visual perception was used by Kossiyn {1973).
His subjects were shown drawings, each consisting of an outline cbject
rwith three small objects within it, arranged either horizontaily or ver-
tically. Some subjects were later instructed to recall each picture as
a visual image while focﬁsing on the object at one end (top/bottom; left/
right). They were then asked to judge whether a named object was depict-
ed in the picture. Kosslyn found that it took least time to verify the
presence of a Tocused object and most time to verify the presence of an
object at the opposite end. The time taken to verify the presence of an
object in the middle poéit%cn was midway between the times'taken-for veri«

fication of the presence of objects in the other two paositions.

These results were interpreted as demonstrating that the time
taken to scan for objects at warious locations on an image is a function
of their distance from a focus point. A similar relationship might be
expected in visual perception between time taken to name objects and the .
distance of the objects from a given fixation point. Thus, Kosslyn
concludes that an imaginal feature ... is essentially perceptual, it is a

‘remembered appearance' "', and that, '"'... the features of an image are

in some way isomorphic to perceptual features' ' (Kosslyn, 1873, p. 94).

Et.weuﬁd seem, however, that Kosslyn's results are open to another
interpretation. A positive time-distance relationship would be expected
in simple rote learning of a 1ist of unrelated words. With such a list,
one would expect that a subject who was asked to concentrate on a word
at serial position I would take longer to verify the presence in the list
of a word at serial position 5 than he would to verify the presence of a
Qord at serial position 2. Kosslyn's findings are just as consistent with
subjects working through simple lists of object names as they are with

stbjects scanning images.
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Evidence supporting the alternative to Kosslyn's interpretation
has been produced by Lea (1975). in one of a series of three experiments,
Lea asked his subjects to use the method of loci as a mnemonic technique
in list learning. The loci with which they associated list items were
buildings on their university campus. in the test phase of the experi-
ment subjects were cued with a starting locus, which varied across trials.
in one experimental condition they then Had to name the building at one,
fwo, or three removes from the starting locus; in another condition they

were required to give the item associated with the building at one, two,

or three removes from the starting locus.

in his second experiment, Lea used loci which were mofe controlled
than campus sites with respect to familiarity for subjects and inter-locus
distance; and in his third experiment he used these loci again,‘ﬁut re-
quired subjects to respond with loci or items at up to five removes from

the starting locus.

in none of Lea's experiments did the actual physical distance
between ioci affezt subjects' processing time. The only effect oﬁ process-
ing time was due to the number of loci through which the subject had to
proceed in order to give his answer. Thus, as Lea points out, distance
between items and number of items were confounded in Kosslyn's experiment.
Lea's results appear to lend more support to the ''verbal 1ist'' hypothesis
proposed above than to Kosslyn's ''scanned image' interpretation of his

results.

in some more recent experiments Kosslyn (1975) attempted to
demonstrate the commonality of outcome between visual imagery and visual
perception in another way. Noting that, in perception, parts of visual
stimu}li are more difficult to resolve when the stimuli are smaill than when
they are large, Kosslyn hypothesised that it would be more difficult to

confirm or disconfirm a property as appropriate to an imaged object when



88

the image was smalil than it would be to do so when the image was

large.

To test this hypothesis Kosslyn devised a series of experiments
in which he attempted to control the size of subjects' visual images, in
within-subject designs. A subject was informed of the conditions of
imaging the critical obiect (always a common animal), then given the
name of the object and a brief period in which to image it at the size
indicated. A few seconds later he was presented with the name of a
property, either appropriate or inappropriate to the imaged object, which
he was required to verify or reject as part of that object. Time taken
for verification or relection was the dependent measure, fhe data were
consistent with desiya’s hypothesis, it took appreciably longer to
evaluate the appropriateness of a property in small-image conditions than

in large-image conditions,

It may appear churlish to indulge in continual criticism, but
it should be noted that there is something amiss, even siltly, in the ration-
ale underlying Kosslyn's latest series of experiments. To start with, a
subject does not need an image to verify that, for exampie, ''claw' Es‘an
appropriate property of a cat, or to conclude that Ycomb’ is not. Check~
ing an Tmage is totally unnecessary to the production of such overlearned
information as the physical characteristics of cats. This being the
case, one might hypothesise that Kosslyn's subjects hesitated in replying
in the small-image condition because the within-subject design led them
to believe that they should perform somewhat differentiy in this condition
from the way they performed in the large-image condition. It would he
interesting to see if Kosslyn's results could be repiicated with a

between-subjects design.

Second, even presuming that Kosslyn's subjects obeyed their

instructions and produced subjectively small or iarge images, this subject-
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ive size could not éper&te in the same way as the objectivé size of

an actual external object operates in peréa@timn. in the latter case
objective size affects the resolution of properties because it influences
the ease with which a detailed internal construction of an object can be
made ., However, an image of an object, whether it Is large or 5ma§}, is
already a construction (thcygh buiit up from stored information, rather than
external visual informationj. Therefore, it cannot be construction which
is made difficult by smail images. Thus, even if Kossiyn's results were
not due to demand characteristics in his experimental situation, it is stiil
not legitimate to use them as evidence for relating the nature of visual
imagery to that of visual perception. if size of an imaged object genuine-
Iy has an effect, it is not for the same reason that size of an actual

ohject has its effect in perception.

The "commonality of behavioural outcome'' approach to the quastfca
of the reiationship between visual imagery and visual perception has pro-
‘duced disappointing experimental studies. The basic approach itself} if
taken In isolation, represents a weak pursual of the guestion of the
perceptual nature of visual imagery., Similarity between the external
effects of two processes does not, of ftself, imply similarity in the
‘underlying nature or structure of the processes. Oniy with prior and
more direct evidence of a commonality in the iatter respects between visual
imagery and visuaim?erception does the study of similarity in t&eir
behavioural effects become a feasible means of investigating the peréaptua§

pature of visual images.

4.3.3 Studies of similarity in the structure of internal representations

produced in visual imagery and visual perception

In a lengthy article Cooper and Shepard {1973} review & number
of experiments carried out by Shepard and his associates. One of several

aims of these ekperimentg was to investigate the notion that the visual
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image is, in fact, visual in form (see Cooper and Shepard, 1973,.p. 83).
The investigators assumed that the internal representation resulting from
perceptual activity is isomorphic with the externmal object being perceived.
?Eey reasoned that if a visual image could be shown to be isomorphic with

external reality, it could aiso be seen as visual in form.

The technigue smployed by Shepard and his colleagues is well
known, and will be described only briefly here. It involves subjects in
making judgements of whether & stimulus is a normal or mirror-image version
of a particular character (letter, digit, or geometrical shape). Sometimes
the subject sees the stimuius in an upright position (0° rotation); at
other times he sees It rotated at one of five possible 60° clockwise
steps from the upright position, At each rotation the subject is askad
to make a judgement on which version of the character he is seeing, and is
timed in doing so. The hypothesis is that, for stimulus rotations othe}
than the 0° rotation, the subject has to rofate his normal internal
representation - that is, a representation of a character in its upr?ght
position. He must then compare the rotated representation with the
stimulus.  This "mental rotation' should be reflected In the time taken
to make a judgement; the further the stimulus is rotated from the 0°

position, the longer the subject should take to make his judgement.

Unless advance information about the stimulus orientation is
given (in which case the subject can appropriately transform his mental
representation before the stimulus Is presented), reaction time is, indeed,
a monotonic (and, in some circumstances, iinear) function of the distance

of the stimulus from the upright position.

in their theoretical interpretation of this very consistent
result, Cooper and Shepard argue that the mental representation which is
being rotated Is a visual image. Moreover, they argue that, because the

image can be transformed in a way which corresponds with an actual rotation,
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it must possess an internal structure which is isomorphic with that of

the stimulus character, In its isomorphism with an external character,
the visuval image shares a characteristic of the representation resuiting
from visual perceptual activity. 4Therefore, Cooper and Shepard conclude,

the visual Tmage is significantly visual in its form,

Seen as demonstrations of bhuman subjects' capacity for performing
some mental operations in a more-or-iess analogical fashion, the Shepard
studies are outstanding in experimental finesse. However the Interpreta-
tion Qf.their results in terms of the rotation of visual Tmages seems to
be an unwarranted extension of the dats. Analogical operations need not
be carried out on visual images. These operations could, for e%ampie; use
kinaesthetic images and still produce results éimi]ar to those obtained in
the Shepard experiments. Alternatively, they could be performed on more
ahstract representations which are free of subjective sensory elements,
and which contain information about the relationships, rather than the

features, within a character.

In fact, from a common theoretical perspective, representation
of the stimulus character by a visual image could be seen as being
disadvantageous in the performance of the Shepard task. Several writers
on conscious representational processes have referred to characteristics
of the visual image which would seem to make it unsuitable for the kind of
mobile, transformaticnal thinking which is necessary to perform a '"mental
rotation'’. For exampie, the visual image is said to be oriented onty

to a particuiar instance (Bartlett, 1932) and to be highly concrete and

“static (Bruner, 1966; Werner and Kaplan, 1963). These hypothesised

features of the visual image, although they may facilitate the presentation
in consciousness of detailed information about an object in a particular
state, hardly seem suitable for conveying information about transformations

of the type required In the Shepard task.
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Recently, some experimental work In this department produced
evidenca which is consonant with the theoretical view outlined above.
Griffiths (1975) used the basic Shepard technique, but investigated the
effects of different kinds of stimulus changes on subjects' performance
with rotated stimuli. The changes included the mirror-image variations
of Shepard ef a2f. but alsoc more subtle variations of the stimulus
characters, which were computer-generated shapes. She also administered
the V.E.S5. to her subjects. Her findings, generally, indicate that there
are limitations on the generality of the Shepard results. However, the
resuit §f particular interest in this context was the relationship found

batwaen V.E.5. scores and subjects' performance on the rotation task.

There was a significant negative correlation between scores on
the imagery scale and reaction times when the stimulus was presented in
the upright position, indicating that visual imagery was helpful in this
¢ircumstance, But there was a significant positive correlation between
scale scores and times indicating the effect of rotation (mean RTs for
the 60°-300° rotations minus mean RT for the 0° rotation). The latter
correlation indicates not only that the generation and rotation qf visual
images is not the exclusive method of performing the rotated stimuius

task, but also that it is pot even the most effective method of doing so.

It is doubtful, then, that Shepard's subjects, other than
habitual imagers, rotated visual images in his experiments. if they did
rnot do so, his data cannot be taken as support for ¢laims that imaginal
representation is similar to perceptual representation. This is not
" to say that visual imagery is not perceptual or visual in the way 5ugge§ted
by Shepard, but is only to point out that, if it is so, the fact is not

demonstrated by his studies,
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4.3.4  Studies of thé use of the peripheral apparatus of visual

~perception in visual imagery

Another approach to the question of the relatianship between
visual imagery and visual perception is the study of whether or not any
of the peripheral apparatus of visual perception is used in visual imagery.
Most studies of this type have concentrated on eve movements, although

there has also been some interest in pupillary dilation.

Studies of the asscciation between rapid eye movements in sileep
and dreaming are well known (e,g.,ﬁser?nsky and Kleitman, 1955; Dement
and Wolpert, 1958). However, it is the study of eye movements in imagery

during the normal wakling state which is of interest here.

Antrobus, Antrobus and Singer {1964) asked subjects to imagine
either static or active scenes. They found a Qreat increase in the incid-
ence of eye movements in the task involving imagined active scenes over
that involving imagined static scenes, though some eve movements were also
evident in the jatter, Other studies of eye movements have found an
inerease in their incidence when subjects are given imagery instructions
over their incidence when imagery instructions are not given {e.g.,Lenox,
Lange, and Graham, 1970; Reyher and Morishige, 1969). The results of
such studies have led to the hypothesis that visual images are scanned in
much the same way as external objects are scanned in visual perception

{Marks, 187Z; Neisser, 1967).

The scanning hypothesis is a strange one, given that the eves
are orignted to the external world; the visual image is not constructed
’from external information. tn addition to this problem for the hypothesis,
there exist data which are not consistent with it. firown {1968) used
an individual difference manipulation of visual imagery in & study of eye

movements in subjects during imagined visual pursuit of a metronome beating
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at a given rate per second. Her subjects were classified és Yyisualisers'
or ”ncn*visuai?serﬁ“ on the basis of their responses to & guestionnaire.
Atthough she found that the "“"wisualisers'' made more eye mavements than the
‘'non-visualisers', she also found that these movements were frequently
independent of on-going mental visualisation of the movement of the

- metronome. Brown therefore concluded that this kind of peripheral

perceptual ~type activity is not necessarily reiated to mental visualisation.

Marks (reported in Marks, 1972) also used an individual differ-
ences maniguiation to study eye movements, but during static, rather than
active imagary. His subjects were classified as 'good" visualisers or
"poor'' visualisers from scores on his Vividness of Visual Imagery Questionn-
aire (Marks, 1373}, an instrument which is very similar to the visual
section of the Betts' Q.M.I., Marks found that "poor'' visualisers made
significantiy more eye movements than did "good" visualisers. He consider5
that the finding for the latter subjects (that is, relatively few eye
‘movements) is consistent with the findings of Antrobus gt al. on static
and active imagery. Howaver, he does not attempt to explain the relative-
ly high rate of eye movements in his "poor' visualisers, which is surely
inconsistent with the idea that eye movements in visual imagery indicate
a similarity between visual imagery and visual perception by demonstrating
that scanning occurs in the former process: genuinely poor imagers should

have tittle, or nothing, to scan.

Marks' finding may have been due, in part, to the fact that his
subject classification was based on a measure of the vividgess of visual
imagery. The weaknesses of this kind of measure have been discussed in
Chaptérs 2 and 3. Nonetheless, his result can scarcely be put forward as
evidence for the idea that eye movement studies are useful for demenst;a*

ting the perceptual nature of visual imagery.
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The data on pupillary dilation in visual imagery are as

questionable as the eye movement data. Several studies have shown that

in visual imagery, as in orienting in visual perception, the size of the
V‘pupil increases (e.g., Simpson and Paivio, 1966, 1968). However, it is
retiably documented that pupiilary dilation increases when subjects know
that they are reguired to indicate overtly the completion of a mental task
(e.g., Bradshaw, i968; Kahneman, Peavler, and Onuska, 1968). Thus, there
exists the problem that pupillary dilation in visual imagery conditions

may reflect the increase in muscie tension associated with anticipation

of making an overt response, rather than visual imaginal activity.

A basic difficulty with the eye movement and pupiilary dilation
studies is that they are investigating phenomena which may not be exclusive
to visual perception and visual imagery. increases in eye movements and
in pupillary ditation appear tc be common to a range of mental and mascie
activities, above a certain ''resting’ level. Thus, such increases do not
necessarily demonstrate anything about the perceptual nature of visual

imagery.

4.3.5 Studies of the use of the central apparatus of visual perception

in visual imagery

The paradigm for investigating whether or not the central
apparatus of visual perception is utiiised daring visual imagery is one
of selective interference. Subjects are required to engage in mental
representation while simultaneously efther attending to an external ;ignai
or gutputting information. Sometimes the representation, on the one-
| hand, and the external signal or output mode, on the cther, are presumed
to be within the same sensory modality; at other times the representation
and the signal or output mode are presumed to be in different modalities.
For example, a subject may be asked to generate énd hold a visual image

while attending to either a visual or an auditory signal; or he may be
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required to generate a visual image while outputting information either

in a mode which requires visual perception, or in a mode that involves
speaking or motor movements. The mental representations may sometimes
‘be auditory or articulatory images, rather than visual images. Poorer
pefformance in .the within-modality condition than in the hetween-modality
condition is taren to Indicate some sharing of central mechanisms between
visual imaginal representation and visual perception (or between auditory
or articulatory imaginal representation and auditory perception, or actual

articulation in responding}.

The pioneer of the selective interference technique, Brooks
{1967, 3?68L was not interested in imagery, a&s such. §ather his interest
was in the notion that "... verbal and spatial representation are handled
in distinct, modality-specific manners'' (Brooks; 1968, p. 349). \Whether
these manners are, or include, conscious imaginal representations was Q?
1lttle concern. Thus,'he did not employ a direct manipulation of imagery,
but meraly varied the type of "object" to be represented and the type of

external signal or response mode.

In cne series of experiments Brooks (1967) found that perfo?m-
ance on a spatial relations task, requiring the interral representation of
a matrix, was worse when the relevant information was presented visually
than when it Qas presented in the auditory mode. Similarly, when the
output for a spatial relations task involved reading, performance was
worse than when it involved spezaking. In another seriss of studies,
Brooks (1968) found that, in recalling a sentence which had been presented
orally, @ subject could more readily signal information when his method of
doing so required simple motor movements or visuo-spatial monitoring, than
when it involved speaking. However, when recalling a visually presénted
tine diagram, the subject's transmission of information was easier when he
signalled it by speaking, or by motor movements, than when he signalled

it in the output mode reguiring visuo-spatial monitoring.
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Brooks' results are sometimes interpreted as ev%dénce for the
view that visual imagery makes use of the central apparatus of visual
perception {e.g., Neisser, 1970, 1972). However, this interpretation
ééﬁendﬁ on a different definition of visual imagery from that which is
usuaily employed, that is, a definition in terms of subjective visual
exﬁerience. Quite corm?ztiy3 Brooks himself hesitates to draw the con-
-clusion that his work demonstrates a relationship between visual perception
and visual imagery in the latter sense; he states that his results show
only that spatial representation uses mechanisms specialised for visual
perca@ﬁ%oﬁ (see Brooks, 1967, p. 298). Brooks is explicitly reluctant
to attribute spatial representation to visual Imagery, solely or specific-
aliy. When he questioned his 1967 subjects about their task strategies,
only two gave reports which corrvesponded with the usual descriptions of

visual images.

Segal and Gordon {1969) first used.th@ setective interference
technique to study visual imagery specifically. They found that when
their subjects were instructed to image pictures, ability for detection
of a visual signal was diminished. In & subsequent study {Segal and
Fusella, 1970} it was shown that this interference effect was attributable
to the particular instructions given, rather than to a general overiocad of
attention imposed by requiring subjects €Q_do two things at once.  The
second experiment showed that detection of visual signals was impaired
more by instructions to image pictures than by instructions to image sounds,
but that, conversely, detection of auditory signals was impaired more by

instructions to image sounds than by instructions to image pictures.

The selective interference technique is & sophisticated method
for differentiating between representational processes generally. 1t
allows a direct comparison to be made between one type of internal representa-

tion and another with respect to the processing systems sach involves.



The use of this technique made by Segal e# ql. in studying the relation-
ship between visuai imagery and visual perception represents a great advance

over the studies of this relationship reported previously.

However, twe features of the Segal studies merit comment. The
first is their use of an instructional manipulation of imagery. in the
absence of any indication of subjects' ability to obey them, it is possibie
that instructions to image pictures and instructions to image socunds led
only to the activation of, respectively, the spatiai and temporal process=
ing systems which we all] possess, and not to the arousal of the "cancrete'
conscious representational processes of interest here, in which there are
‘great individual differences. The second feasture of the Ségal studies
which merits comment is one noted by Cooper and Shepard (1973}, namely that
the task in these studies was cne of simple sensory detection, which did
not require complex processing of the external signal. Cooper and Shepérd
reasonably ask whether cbsfliat between visual imagery and visual perception
is so cbvious when a more compliex, cognitive interpretation of the external

stimulus is required.

Despite these comments, one should not underestimate the poéamtiai
of the selective interferénce technigue for indicating whether or not visual
imagery utilises some of the central apparatus of visual perception. The
comments impiy, however, that the technique should be used in conjunction
with a more reliable manipulation of §magery than is provided by instruc~

"tions, and that the task which is carried out concurrently with the imaginal
representation should require processing at a more cognitive level than is

necessitated by simple sensory detection.

L.3.6 Summary of empirical studies

Only the last of the four empirical approaches above has prdduced

a sopﬁisiicateﬁ experimental technique for investigating the relationship
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between visual imagery and visual perception, if used in conjunction

with a reliabie manipulation of visual imagery, the measurement of selec-
tive interference allows not only the examination of whether visual imagery
and visual perception share central mechanisms, but alsc the examination

of whether externally-oriented activities other than visual perception also
share the mechanisms used in visual imagery. Thus, this technique makes
it possible to determine whether visual imagery is related to visual
perception specifically, or whether it utilises mechanisms which are not
tied to any one sensaory modality. The experimental technlques resulting

from the other three approaches cannot do this,

For these reasons, the starting peint of the present research
on the relationship (if any) between visual imagery and visual perception

was a selective interference experiment.
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CHAPTER 5

Does VisuaL IMAGERY AcTuaLLy UTILISE
THE CENTRAL APPARATUS oF VISUAL PER-
CEPTION?

5.1 GENERAL INTRODUCTION

In the last chapter we assessed the usefulness of selective
interference as a technique for discovering whether or not 5pec¥fic
representational processes are tled to particular sensory modalities,
Segal and Gordon {1969) and Segal and Fusella {1970} have used this
technique in studying the relationship between visual imagery and visual
perception; but some reservations were entertained previously regaré%ng
the way they purported to manipulate imagery by instructions to the sub-~
ject, and regarding the appropriateness of their signal detection task.
It therefore seemed worthwhile to corrszct these apparent weaknesses én

a selective interference experiment which will now be described.

5.2 EXPERIMENT V. THE VISUAL PERCEPTUAL

COMPONENT OF VISUAL [MAGERY

5.2.1 introduction

This experiment was designed to investigate whether or not
visual imagery, as conscious quasi-visual experience, uses any of the
central apparatus of visual perception.

Imagery here was manipuiated by c¢lassifying subjects on the

basis of thelir scores on the V,.E.S5., whose construction and validation

were described in Chapter 3. It appears that V.E.S. scores can be used
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to ensure the presence/absence of ''visual'! representation. Subjects

with high scores on this scale appear to visualise absent objects in
recall, even when they are not specifically required to do so (the scale's
instructions reguire subjects oniy to "think normally' about absent
objects}. On the other hand, the validation study reported in Chapter

3 showed that subjects with V.E.S. scores of five or less were virtually
unablie to image; they reported that they could not visualise, even though

they were instructed to do so.

The task used in the experiment was one devised by Brooks (1968}
for his investigation of the differences between spatial and verbal
‘representation. it involved the ciassification, in recall, of corners
of previcusly-presented line diagrams of block capital letters. When a
diagram was withdrawn the subject was reguired to ¢lassify the corners as
top/bottom versys middle corners, or as outside {extreme left and extreme
right} versuz inside corﬁers, while proceeding around the letter in a
clockwise direction. The subject transmitted the information about the
corners In three ways. Sometimes he spoke it, saying “ves' for top/bottom,
or outside, corners and ‘'no'! fo? middie, or inside, corners; sometimes he
tapped with the left hand to signify top/bottom, or cutside, corners and
with the right hand to signify middle, ovr inside, cornars; and sometimes
he pointed to a sheet of paper containing columns of Ys (''ves'), standing
for top/bottom, or outside, corners, and Ns {'no''}, standing for middle, or
fnside,corners. This.last task, which provides the visual perception
condition, requires more c¢ompiex processing of the external stéaéius than

the signal detection task of Segal et agl.

To discover whether or not visual imagery, specifically, uses
the apparatus of visual perception, the pointing output times for subjects
with very low V.E.S. scores ('‘non-imagers''}) were compared with those for

subjects with very high V.E.S. scores ('good' imagers). Lf t'good!!
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imagers were found to take appreciably longer than '‘non-imagers’ tao
transmit information in the condition requiring visual perceptual monitar-
ing, this would indicate a confliict between visual imagery and visual
perception due to their common utilisation of a processing system. if,
on the other hand, no differences in pointing times were found bhetween

the two imagery groups, this would indicate that visual imagery makes no
greater demands on the apparatus of visual perception than do other modes

of representation,

Brooks (196B) found that spatial representation in subjects
unselected on visual imagery abitity uses some of the apparatus of visual
perception; his subjects took much longer to transmit information by point-
ing than by tapping or speaking. Therefore, it was expected that some
disruption of performance in the pointing condition would occur for both
"“"good" imagers and ‘'mon-imagérs'', relative to their performance in the
speaking and tapping conditions. The guestion here was whether there is
an inerement in this disruption with ‘'good'! imagers due to additional

conflict for them brought about by imaging and perceiving simultaneously.

The speaking and tapping conditions of the Brooks study served
principally as control conditions in the present experiment. Performance
in these conditions provided baselines which could be used to determine if
longer pointing times for "'good" imagers, than for Ymon-imagers', were
attr?butable-to a general difficulty for the former in signalling the
information about the corners rather than to a particular conflict between

visual perception and their imaginal representations.

There was a secondary purpose in retaining Brooks' tapping and
speaking conditions, namely to discover if visual imagery enhances perform=
ance when no externally-oriented perceptual activity is required. It is
easy to signal information about a letter's corners by tapping or speaking

when the letter remains present; therefore, it might be expected that
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'seeing'' an image cof the Jetter would enhance performance in these

output conditions.

For reasons discussed in Chapter 3, this experiment was run
“"H1imd", that is, the experimenter did not know the subjects' V.E.S.

scores until the study had been completed.
5.2.2 Subjects

The subjects were 51 respondents to advertisements posted around
the university. The advertisements offered $3.00 for answering a ''thinking'
guestionnaire and for subseguent participation in a “visual memory' experi-
ment. The persons responding were mainly undergraduate students, but they
also included post=graduate students, members of ancillary staff and two

interested senior members of the academic staff of another discipline.

Although only the performances of subjects very high and very ‘low
‘on V.E.S. scores were to be examined, the precaution of running the experi-
ment ''biind" necessitated that all 51 persons replying to the advertisements

be taken through the experimental procedure.

£.2.3 Scale administration

The V.E.S. was administered to each subject individually,
ftems and responses were taped, and the tapes stored until after the
experiment had been runm, Cnly then were subjects' responses scored and

totalled.
5.2.k  Materials

Three different block capitals, F, G, and N were used as
stimuyli in the experimental trials. In addition to these, the letter H
was used for demonstrating tﬁe task, and the letter Z for practice trials.
ﬁ letter was drawn in out%iﬁe on each of three cards. An asterisk bégide

the letter indicated the starting point, and an arrow near the asterisk
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indicated that the corners were to be followed in a clockwise direction.

A sampie letter is shown in Figﬂré 5.1,

FIGURE 5.1 A sample block capital.

One card for cach letter was ées?gﬁatéé as the stEmu%Qs for the
tapping mode of output; another card for the same letter, with a different
starting point, was designated as the stimultus for the speaking mode; and
a third card for the letter, with yvet ancther starting point, was designated
as the stimulus for the pointing mode, Card-output mode combinations were

the same for each subject.

For the pointing mode of output Ys and Ns in even rows, but in
staggered columns, were distributed over an Al sheet of paper {see Figure
5.2}, The staggering of columns was designed to force close visual per-

ceptual attention on the part of the subjects (Brooks, 1968).

5.2.5 Apparatus
An electric timer, which was started and stopped by a foot-operated
switch, was used to record the time taken by a subject to classify the

carners of a letter.
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FIGURE 5.2 A response sheet for the pointing mode
of output.
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A tape recorder was used to record answers to guestions
conceraing a subject's ordering of preferences for the three output modes,
and the reasons for the ordering, which were asked at the end of the

experimant.
5.2.6 Procedure

Subjects were run individually. A subject was seated at a
table with the experimenter. The table was f%fted with a screen, and
seating positions were sych that the experimenter couid see what the
subject was doing, but the subject could not see the experimenter's

equipment, or how she was marking his responses.

The subject was instructed in the task. He was informed of
the bkases of ciassification, and top/bottom, and outséde'cgrners w&fe
pointed out by the experimenter on the letter H;' This Yetter remained
‘in front of the subject while the experimenter demonstrated both types of

classification with all modes of output.

The demonstration was followed by practice trials on the letter
Z. The subject was shown one of the three cards containing the letter,
and examined it until he indicated that he could draw it from memory.
The card was then removed; the subject took a pencil and paper and
reproduced the letter, starting with the asterisked cdrner, proceeding
clockwise, and including both asterisk and arrow. He was required to
point out the top/bottom and the outside corners of the letter. The
drawing was then removed. The experimenter informed the subject of the
required mode of output, and alliowed him approximately two seconds to get
ready. She then asked if he knew whers he was starting on the ietter,
and on his affirmation she sald, “?ogfbottom{ Gol" or, "Gutside. Got?’,
sfartiag the timer simuitaneo&st with the uttering of '"'Go!'. The 5ijact

proceeded with his corner classification, saying "End!" when he thought
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he had completed it. On "End!' the timer was stopped. This procedure
was followed with the two other cards for Z, that is, until the subject

had completed one trial in each output mode.

For the experimental trials nine cards, comprising three
versions each of F, G, and N, were piaced in a deck. The subject was
required to shuffle the deck, face downwards, until the experimenter said
"Stop!'' (after the deck had been shuffled for approximately five seconds}).
The experimenter took back the deck, turned the top card, noted the mode
of output designated for it, and handed it to the subject for his inspec-
tion. The procedure described above for the practice trials was then
“followed. The determination of the stimulus card by shuffiing continued
until the last trial, unless the subject drew the same letter three times
in succession, in which case the experimenter repisced the top card in the

deck and took the second top card.

The criteria Fér corner classification (top/bottom or outside)
were randomly distributed over serial positions of trials, with the
restriction that the subject had to classify at least four times on each
criterion over nine correct trials, if an error occurred in classifying
a corner, or if a subject ended his classification too early or too late,
the trial was terminated; the card containing the letter being classified
was set to one side, and was not returned to the deck until another trial
had been run. Thus, at least one other trial intervened before an error

trial was repeated.

The procedure described above varies a iittle from that of Brooks.
The starting point on a letter here was different for each mode of output;
this was not the case in the Brooks experiment. Also, in the present
experiment the same letter was not presented ¢n three successive trials as
it was In Brooks' study. Both these variations were precautions against

a subject's rote learning of response patterns for a letter's corners.



Finally, in this experiment the subject was required to say "End!’’ when
he thought he had completed his corner classification; this was to guard

against the premature termination of a trial by the experimenter.
5.2.7 Results

One subject was almost totally unable to perform the task with
any mode of output. After several painful trials, which took abéut 30
minutes, and which produced only two error-free performances, his partic-
ipation was terminated. Thus, only 50 subjects were considered in the

data analysis.

The taped V,E.S5. responses of the 50 subjects were scored. The
mean V.E.5. score for the group was 8.50, with a standard deviation of 3.32.
Subjects with scores of five or less (“non-imagers“} and subjects with
scores of 12 or more {''good" imagers) were seée;ted for the comparison on
output times. These groups were, respectively, more than one standard
deviation below, and more tham one standard deviation above the mean V.E.S.
score for the original 50 subjects. The number of 'non-imagers' was 10,

of Y"good" imagers, 13.

The mean times taken by these two imagery groups to complete
their output in each of the three conditions are shown in Table 6.1, The
numbers in the table represent the averages of three triails in an output
mode for each subject in a group, summed and averaged over the number in

that group}.

Times taken in each ouftput mode were considerably less than those taken

by Brooks' subjects. This was probably due to the fact that more extended
demonstration and practice were given in the present experiment than in

the Brooks study.



TABLE 5.1 Mean output times, in seconds, of

good'! imagers and "non-imagers'.

Sutput mode
Tapping Speaking Pointing

"Good' imagers 9.04 7.92 17.39

“Non~ imagers! 8.09 7.49 12.97

t-tests for independent groups were rum on the meén difference
between imagery groups for each of the three output modes. There was no
significant difference between the two groups in tapping times (# = 0.667)
or in speaking times (£ = 0.490). However the difference between the
imagery groups in pc?nt?ng times was significant (£ = 2.68; df., 21;
p<.0Z on a two~ta§?ed test). £-tests on the mean difference between the
imagery groups in differences in times among output modes strengtheﬁed these
results. The mean difference between tapping and speaking times was not
significantly greater for '"good' imagers than for ”ﬁén-imagers“ (t = 1.70).
The pointing time minus tapping time difference, however, was greater for
the former group thanm for the latter group (£ = 3.64; df., 21; p<.0l on
a two-tailed test):; and the pointing time minus speaking time difference
was similarly greatar.fmr ""good"' imagers than for ‘'non~imagers' (¢ = 3.90;
df., 21; p<.001). Thus, not only did the Ygood' imagers take significantly
~ longer than the "non~imagers'' in the pointing condition, but their perform-
ance in pointing was more disrupted relative to their performance Ep the

ather two conditions,

As a matter of secondary interest, it was decided to inspect the

resuits of the other 27 subjects as weli. Typically, 'middle” imagers



are not used in studies employing individual differences as a basis for
manipulating visual imagery; the standard procedure is to use only subjects

with extreme scores on an imagery ability measure.

The mean output times {in seconds) of the 50 subjects were:
tapping, 8.94; speaking, 7.77; and pointing, 16.79. tndividual averages
for three trials on each output mode, together with individual V.E.S.

scores, are presented in Appendix 4a.

Times for each output mode are piotted against V.E.S. intervals
in Figure 5.3.2 Each point on the graph represents the average time
over three trials for each subject within the respective interval, summed

and averaged over the number of subjects within it.

tnspection of Figure 5.3 siuggested that there was no relation-
ship between V.E.S5. scores and output times for tapping and speaking, but
“that there was an asymmetrical inverted-U relation between the two factors

for pointing.

These observations were tested using Ferguson's noa*p&rameﬁf?c
trend analysis (Ferguson, 1965, Ch. 7). This provides separate tests of
trend for monotonic, bitonic (two=branched), tritonic {three-branched) -
etegterg » functions when, as in the present case, the treatment variable
is ordinal, rather than ratio or interval. in the &ﬁa]ysia, subjects were
grouped according to their V.E.S. scores, and each different score group;

from 1 to 15, was taken as a treatment group.

The cobhservations above on the pointing time curve in Figure 5.3
-suggested a bitonic trend, This trend, and also monotonic trend, were

tested on the time data for each mode of output. The complete results

zTimes are plotted against V.E.S. intervals, rather than against single
score groups, as some of the latter groups have only one, or no, subjects.
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FIGURE 5.3 Mean output times for tapping {T}, speaking (5}, and
pointing {P} as functions of V.E.S. scores {grouped).



of the tests are included in Appendix Ub, where a brief exposition of
Ferguson's technique is aisc given. The analyses showed that there was

no significant monotonic or bitonic trend in the data for tapping or in

- the data for speaking. There was a weak monotonic trend {p = .16} in

the data for pointing. However, there was a significant bitonic trend,
based on a value of minus sign (indicating an inverted-U relation), in

the pointing data {p = .01%3). A similar bitonic trend was evident when

an analysis was carried out on the differences between pointing and tapping
times (p = .011) and this trend was even more pronounced when the analysis
was performed on the differences between pointing and speaking times

{p = .007).

The significant bitonic trends confirm the impression of an
inverted-U relation which is ga%ne& on inspection of the pointing data in
Figure 5.3, The ¢-tests reported above confirm the impression that this
relation is asymmetrical. The last ohservation implies that the monotonic
trend in the pointing data should be significant. While this was not the

case, the relevant values did approach the required level (see ﬁppéndix

4b}.

In summary, the data analyses showed:

i} That there were no differences between '‘good' imagers
and ''non-imagers'’ in output times for tapping or speaking,
but that "good" imagers were significantly slower than
“non-imagers'' in pointing.

That, when all subjects were included, there was no

it
—
[—

reiationship between V.E.5. scores and output times in
the tapping and speaking conditions, but that there
was a significant inverted-U relation between the two

factors in the pointing condition.



5.2.8 Discussion

The results of this experiment show that subjects, irrespective
of their imagery ability, had their output times increased when they were
required to engage simultaneously in spatial representation and visual
perceptual activity. However, the results also show that, in this con-
dition, Yimagers' {both ‘middle'' and Ygood'') were much slower than
"mon-imagers''.  'Imagers'' were not slower than 'non-imagers'' in trans-
mitting the corner information when no externally-oriented perceptual
activity was invoived. Thus, thelr poorer performance with polinting nmust
have been due to demands made by visual imagery on the visual perceptual

_system which were in addition to the demands made on this system»by more

abstract spatial representations.

it appears that the additiénai demands of visual imagery pushed
the visual perceptual system close to capacity so that, when external visual
.mOnitorIng was required, 'imagers' had to engage in constant shifts of
attention between their internzl imaginal representations and the external
letters which had to be monitored. This constant shifting of attention
would have increased output times. Introspective reports from subjects
with scores of six and above on the V.E.S5., indicate that they were them~
selves aware of continually having te change their focus of attention in
the pointing condition. Pprtians of transcripts of taped réports from

two of these subjects are presented below:

Subject 5. Female - V.E.S. score, 8,

(After § had reported that her ordering of preferences
was speaking, tapping, and pb?nting, and that she had
gone around a "visual figure in my head" dgring cutput
in the first two modes).

E: what about pointing?



It

5: Same (i.e., she had gone around a “visual figure"
here, too).
E: Could you do it easily?

No, much more difficult. Because | had to move between

iy

moving my mental eyes around the letter and my visual eyes

around this {pointing to response sheet).

Subject 2. Male - V.E.S. score, 12.

{After he had expressed a distinct last preference for

pointing, and had stated that with tapping and speaking

he had followed around a whole ''neon-1it mental Eeéter‘“}

E: You say you found pointing hardest. What were you
doing then? What caused the difficultyl

51 It was hard to see thé letter and: the page at the
same time. i could go around the letter like before
(i.e., as with tapping and 5peak?ng), but | had to keep
going away from it all the time ., . . | had to leave it

to work out what was a 'Y and a "' on the page.

All other subjects within the 6-15 score range on the V.E.S.
simifarly indicated that pointing was their least preferred mode of output;
and few of them failed to specify that their difficulty with it lay in |
having to d%#ide their attention between‘thgir internal representation and
the letters on the response sheet, Generally, they reported thaf thay
had had such problems as, “losing my place on the tetter,” “iosing.tha
corners,' and "not being able to—see,the letter,'! when they were looking

"~ at the pointing response sheet.

The reports of the '"mon-imagers' {i.e., subjects with V.E.S.
'scores of five or less) were somewhat inconsistent with those above (and
were considerably tess illuminating). Although most of these subjects

aiso reported that pointing was their least preferred mode of output,



they were much less able to s&ecifylwhy tﬁey had experienced difficulty
with it.  Where some attempt,was'made to specify the source of the diff-~
iculty, the reasons given were different from those given by the "imagers'’.
Far'example, one subject with a V.E.S. score of four zaid that pointing
was hard for him because he had to watch where he was going on the page,
and because he had to change sides (to get froma Y to a N, and the
reverse)., Neither of this subject's stated reasons_guggested that he was
aware of having divided his attention between his internal representation
(which did not rate a mention) and the letters on the response sheet.

Even more inconsistent with the "imagers!' " reports were the claims of two
"non-imagers'!, with V.E.S. scores of three and two, that they had had no

preferances among the modes of output.

The failure of "non-imagers™ to acknowledge or explain their
difficulty with pointing suggests that their oﬁjy problem with it was due
to a conflict between visual perception and some non-conscious form of
representatéon. Thus, it appears that utilisation of the apparatus of
visual perception occurs at at teast two levels in the processing of
visuo-spatial information - at some level of representation which is not
available to conscious inspection, and at the Tevel of conscious'visﬁai

3

representation,

It is interesting that the output of '"middle' imagers was dis-
rupted more than that of "good'' imagers by having to attend to external

- visual information while engaging in mental representation. This result

This suggestion follows Neisser's (1970) distinction between non-conscious
representations of visual information and conscious representations which
are subjectively visual. However, whereas Neisser refers to both as

" Yimagery', this term here refers only to the Tatter representations.



is consistent with the finding of Coltheart and Glick (1974) that an
habitual and very good imager was more able to resist external interference
from masking than were three ''normai'' control subjects ("midd?é“ imagers?;.
‘The reason for this greater resistance to external interference on the part
of '"good” imagers, as opposed to ''middle' imagers, is not clear from the
data. Perhaps it was due to a kind of practice effect. That is, the
Mgood'' imagers' mc?e*cr*]esslhabitual tendency to represent absent things
Emagina%lyk may have made them moré efficient in the use of the perceptual
mechanisms in visual Imagery than persons less practised in generating
visuval images; thus, quasi-visual processes in Y"good' imagers may use
somewhat lTess of the visual processing capacity than they .de in “‘middle"
imagers. Whatever the reason for it, the fact that the gfeatest adverse
effect on performance caused by perceptual activity occurred in “hidd?e“
imagers has methodological import. It suggests that the usual technique
for using individual differences to manipulate visual imagery - i.e.,
seiecting onity subjects with extreme imagery ability scores - may lead to

a loss of information.

The fact that visual imagery did not facilitate performance in
the tapping and speaking conditions is surprising, especially since it was
50 detrimental to performance in the pointing condition. These two fTind-
ings present us with a paradoxical situstion. Thaﬁ.visuai imagery did
not aid performance in the tapping and speaking modes of cutput suggests
that information abo&ﬁ previously~seen letters can be represented in
recall just as readily by other representational media as by the visual

image. On the other hand, the finding that imagery was detrimental to

4 : .
"That “good"” imagers on the V.E.5. are also habitual imagers is indicated
by the fact that they consistently choose ''visual eiaboration' alterna-

tives, although they are not requested to visualise,
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performance with the poénting mode of éutput %ndiéates that it uséé some
af the ap@aratus of visual perception which, in turn, suggests that imagery
is involved in the processing of information which is In addit?on_tb the
information available via other %epresentational media. It i§ unlikely
that imagery's use of the apparatus of visual perception is meaningless

in functional terms.

The resolution of this paradox brings us to a distinction which
is of primary significance in the subsegquent empirical work of the thesis.
The distinction concerns types of information which are recalled when we
are thinking about objects which have been presented to, and constructed
by, the visual perceptual system, It will be outlined first and then
applied to the problem raised by the findings discussed in the preceding

paragraph.

To appreciate the kinds of information about previously-seen
objects which may be avallable in recall, it is nécesgary to coné%def
briefly the kinds of information which are available in visual perception
ftself. When we perceive an object we construct an internal model of it,
which will be réferred to as a perceptucl organisation. A perceptual
organisation has two aspects, both of which enter our awareness. lt.
represents the object as a set of local colour, brightness, and texture
properties (that is,it represents the object's appearance}), But it also
represents the object as a specific meaningful configuration ~ a square ;
say, as opposed to something else; this aspect of the perceptual organisa-
tion is the result of a particular interpretation of the relationships
between basic properties of visual structure. . As we apprehend an object
in both these ways in perception, we may possibly be retrieving, or re-
constructing, two kinds of stored information in recall:

1} Stored Information about the functional aspects of our

eriginal perceptual organisation of the object, for



example, the fact that it was a square, and thus had
certain square~like features - four equal sides, four
right angles, eteetera. it is obvious that all normai
human subjects must have at least this kind of abstrac-
ted information available ia order to recall anything
of what they have seen previously. The recall of
information about a previous functionai interpreta-
tion is henceforth termed functional representation.

it would appear that there are at least two (possibly
more) modes of effecting functional representation.
Stored information about a previous interpretation

of an objéct as a square could be represented in
consciousness by an image of a square, or by the words,
“sguare'', "four equal sides'', ana so on {or by both
image and words),

Stored information about structural aspects, such as
colour, brightness and texture properties, which are
independent of any specific functional interpretation.
Because this kind of information is uncommitted to any
one functional interpretation, its availability should
permit new functional interpretations of ambiguous
objects or visual patterns to be made in recail. It
is not suggested that information about features of
visual structure is an alternative to information con-
cerning a previous fupcticnal interpretation, but, rather,
that it may be retrieved in addition to the latter. The
recall of detaliled visual information is referred to
hereafter as structural representation. It is not

immediately obvious that the sterage of this kind of
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information and subseguent structural representation
(in recall) actualiy occur in ali, or any, subjectssg
but such storage and retrieval are theoretical
possibilities. Prima facie, the only likely candidate
for the mode of structural representation is the visuai
image, Verbal terms, or more abstract modes of aware-

ness, do not capture visual appearances.

Bearing in mind that the distinction above is tentative, let us
now consider how it could be used to resoive the probliem raised above,
namely that the data of the present experiment suggest both i) . that
information about previously-seen letters can be rep;eseﬂtéd as eFF?c%ently
in other modes of recall (or representational media) as in the visual image,
and, i) that the visual image conveys information not available through

other modes of recaii,

This problem can be resolved iT we hypothesise that the involve~
ment of the perceptual apparstus In Imagery is reiated to structural
representation. it the apparatus of visual perception is employed in
imagery, one m?ght reasonably suppose that its use is connected with‘specif*
ically visual information. However, structural repreésentation wouid not
have been an advantage in carrying out the task of the present experiment;
assuming such representation is possible, ifs advantage 15 that it makes
available the specificaily visual Information which permits new functional

interpretations to be made in recall. To recall and classify the corners

of, say, a block F, the subject does not need to interpret this visual

It is recognisad that the concept of structural representation, as it
is formulated kere, is inconsistent with current theories of memory -
for visual configurations, This matter is pursued in the following
chapter. ’
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pattern as anything other than a block F, which has the usual F-like
characteristics of ten corners, rectangularity, eteceterg; that is, this

task requires oniy that the subject have available a representation of
information about the functional interpretation he made in perception.

Such a representation is a functional representation, which, as amggested
above, can be effected by modes of recall other than the visual image

{though it may alsc be effected by the Imace as was obviously the case for
the "imagers' in this experiment). Thus, it is suggested that tHe imagers'
did represent more information about the letters than the ‘‘non=~Imagers’,

but that they performed no better than the latter subjects in the tapping

and speaking conditions because the execution of the experimental task did

not require the kind of additional information they had available,

0f course, the distinction above, and the explanation which is

based on it, are both highly speculative. There |s no direct evidence in
the data of this experiment to suggest that structural representation does
occur, let alone that it occurs only vié the visual image. These data
indicate onty that visual imagery utilises the apparatus of visual
perception to a greatasr degree than other representational processes; they
do not demonstrate that this greater use of the perceptual apparatus is for
“the purpose of structural representation. But the hypothetical account
presented above seems the only reasonable way of reconciling certain
apparently paradoxica? features of the present results. Therefore, the

ideas propcosed in this account are examined in the next chapter.



CHAPTER 6

VisualL IMAGERY AS A Process SPECIALISED
FOR THE RECALL OF DETAILED VISUAL INFORMA-
TIGN: 1

6.1 GENERAL INTROGDUCTION

Certain apparently contrary results of Experiment IV led to a
distinction between functional representation, that is, the recall of
stored information carresponding with a prior interpretation of an object
or pattern as a particular meaningful whole, and structural representa-
tlen, that is, the recall of stored information abouf the visual features
of the object, which are independent of any specific functional interpreta-
tion and from which, therefore, new functional interpretations can be
derived. it was postulated that, whereas functional representation may
be effected equally well by several modes of recall {including visual

imagery}, visual imagery alone is specialised for structural representation.

Aithough these ideas were derived from the results of Experiment

iV, that study did not provide adequate conditions for testing the propos=-
ition concerning structural representation {see Section 5.3.8 of the
previous chapter}. The proposition thaf detailed visual information is
accessed, or reconstructed, by visual Imagery processes can be tested onily
by manipulating imagery in circumstances in which such Enformatidﬂ is
necessary to the execution of the experimental task, that is, in circum-
stances in which a functional re-interpretation is reguired in the recall
of an object or visual pattern. Experiment ¥V, below, attemsted to provide

these circumstances.
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Subjects classified on imagery abiiity were presented with
ambiguous patterns. The presentation time was limitaed so that only one
functional interpretation of any pattern (e.g., "two overlapping triangles')
could be made in the subjects! perception of it.  Then they performed a
reconstruction task which, on some trials, required that a2 new functional
interpretation of the pattern {e.q., ''two overlapping parallelograms'y) be
made.  The idea was that, if visual imagery is specialised for the recall
of the distinctively visual information which is necessary to derive a new
interpretation of a pattern, performance on these trials should be related

to visual imagery ability.

In addition to the trials described above, the exberiment
included trials in which the subjects' reconstructions could be based on
the recall of information corresponding with their previous functional
interpretations of a pattern. These triais provided the condition for .
testing the other proposition put forward above, namely that the representa-
tion of information about a prior functional interpretation (i.e., functiona!
representation), unlike the representation of information about features of
visual structure {(i.e., structural representation}, can be achieved as
efficiently by other modes of recall as by visual imagery. if this propos-
ition is valid, there should be no reiationship between visual imagery ability

and performance in the latter trials.

6.2  EXPERIMENT V: FUNCTIONAL REPRESENTATION,
STRUCTURAL REP%ESE&TATiGN AND THE VISUAL

P MAGE

6.2.1 introduction

As indicated above, this experiment tested a two~part hypothesis,

2iz.,: That fumctional representation is ubiquitous (that is, it cccurs in
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all normal subjects), and can be effected by modes of recall other than
visual imagery; and that structural representation is possible, but is

dependent on visual imagery processes.

The second part of the hypothesis is contrary to currently
fashionable theories of the storage of visual patterns. These theories
state that a visual pattern is stored only as a description of a subject's
perceptual organisation of it, which is based on 3 particular interpreta-
tion of relationships between its parts {e.g., Reed, 1973, 1574, 1975;
Sutherland, 1968). On this view, a subject can recall or recognise only
those aspects of a pattern which are parts of his original functional
interpretation of it., To illustrate, let us suppose that, when(a'subject
sees the ambiguous pattern in Figure 6.1 (below}, he interprets it in a
mahner corresponding with the verbaladescriptfonﬁ "two isosceles triangles
of the same size which overlap so that the apex of easch bisects the base
of the other'; according to the theories of Sutherland and Reed, this
subject wilil subsequentiy recall or recognise the triangles, or parts of
them, but will not recall or recognise the paraltelograms which canyaése be
abstracted from the pattern. LCouched in the present terminology, these
thecries state that the recall of a visual pattern can only bé in terms

of functionat representation.1

Reed (1974) uses the term "'structural description'' to refer to the kind of
pattern information which he claims is the only information in aiorage -
that is, information about a particular functional interpretation of the
pattern, The present terms "functicnal representation' and ''structural
representation’' refer to recall, rather than to storage. Even with respect
to storage, however, Reed's term is not appropriate in the present context;
it does not capture the distinction made here between information about a
specific functional interpretation and information about visual features
which are not committed to any particular interpretation.
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The theories summarised above depend on the kind of evidence
provided by Reed {1974). His subjects werc presented with an ambiguous
pattern. Shortly after its removal, they were presented with a second,
more simple pattern which was sometimes a Tragment of the first pattern,
{i.e., was a '‘positive Fragment'), and at other times was not {i.e., was
a "negative fragment''}. They were asked to judge whether or not the

second pattern was a constituent of the first one.

Reed found that his subjects frequentiy failed to recognise
positive fragments as parts of the ambiguous patterns. This impiies that

+

they did not re~interpret the patterns in recail, that fs, that they used
oniy information corresponding with previous functional interpretatioﬁs.
However, it does not necessarily imply that the subjects could not
re~interpret the patterns in reta%!,'a¥thcugh this was Reed's conclusion.
They were aware that negative fragments, as well as positive fragmemts,‘
could be presented to them; being given the choice of accepting or re-
jecting a fragment as a part of a pattern, they were not forced to
re~interpret the latter, in this circumstance, it is not at all sérpr}sing
that they rejected any positive fragment which was not immediately obvious

as such {i.e., which was not consistent with the way the pattern had been

functionally interpreted at the time of perception).

The present experiment was based on Réed’s study, but was designed
to overcome the weakness noted above. As In Reed's experiment, the subject
was Tirst presented with an ambiguous pattern. However, the fragment
which followed was always a positive fragment and the subject was told
that this was the case. Thus, he was not asked to decide if a fragment
was a part of an ambiguous patiern. Instead, he was required 1o reconstruct

a pattern around the fragment by drawing its missing parts with a pencil.

The element of re~interpretation which was necessary to test the

experimental hypothesis was provided in the following way: Reed's data



indicate that some functional interpretations of his ambiguous patterns
{e.q., the pattern in Figure 6.1} are more likely than others. Thus, for
the present experimentrit was possibie to choose some fTragments which are
‘compatible with these common interpretations (e.g., fragment la of Figure
6.1) and other fragments which are incompatible with them, the latter being
parts of confiicting interpretations (e.q., fragment ic of Figure 6.1).

It was assumed that in the second case the subject would have to re-
interpret the ambiguous pattern in recall in order to know where the frag-
ment was situated before he commenced his drawing, but that in the first
case no such re-interpretation wouid be required. In other words, 1t was
assumed that structural representation would be necessary to enable a
subject to reconstruct a pattern arcund an incompatible Fragment, but that
functional representation would be sufficient to enable him to make his
reconstruction around a compatible fragment. Fragments were classified
as ‘compatible' or “incompatible” on the basis of empirical criteria which

are described below {6.2.3).

A visual imagery manipuiation was also necessary to test the
experimental hypothesis. This was again based on individual differences
on the ¥.E.S. In the present experiment the intention from the start was

te examine the performance of subjects at all score levels on the scale.

Within the paradigm described above, 5upport.§or the experimental
hypothesis wouid be indicated if no relationship were found to exist between
Y.E.%: scores and numﬁe?s of correct reconstructions around compatible
fragments, but a positive relationship was found to exist between V.E.S.

_scores and numbers of correct reconstructions around incompatible fragments.

6.2.2 Subjects
The subjects weve 63 persons who responded to an advertisement

which was posted around the university. This offered $2.5Q in return for
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FIGURE 6.1 A sample ambiguous pattern, and fragments of it.
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answering a "'"thinking' questionnaire and for participating in a ''visual
memory'' experiment. The composition of the group of subjects was similar

to that of the group which participated in Experiment IV.
6.2.3 HMaterials

Four of Reed's (1974} ambiguous geometrical patterns were selected
as basic stimuli. Reed’s data on his positive fragments of these patterns
were examined. A positive fragment which was recognised by more than
two-thirds of his subjects {who, it will be recalled, had the option of
rejecting it} was taken as being compatibie with a common functional Inter-
pretation of the ambiguous pattern which had Qréceded it; a positive
fragment Qﬁich was recognised by less than one-third of Reéd‘s subjects
was deemed incompatible with common functional interpretations of the
preceding pattern. The examination of Reed's data produced only four

compatible fragments and five incompatible fragments.

More positive fragments were obtained from & Reed-type experiment
(using negative, as weli as positive fragments), which was run with a
psychelogy laboratory class of 22 students. New fragments were abstract-
ed from Reed's ambiguous patterns, and a new ambiquous pattern, togefher
with a set of fragments, was constructed. With the compatibility and
incompatibility of positive fragments defined on the same empirical criteria
as ahove, th?s experiment produced s$ix more compatibie fragments, and three
more incompatible fragments, giving a tata} of 10 in the former class, but
only eight in the latter, To equate the numbers, two more incompatible
fragments were selected by taking two of Reed's positive fragments which

‘were recognised by slightly more than one-third of his subjects.

The compatible/incompatible classification of fragments was
verified post Aoe by:

i} Comparing the mean number of correct recanstructions
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achieved around compatible fragments with that achieved
around incompatible fragments. If, as intimated above,
all subjects are able to reconstruct patterns correctly
around compatible fragments, but only reasonably efficient
imagers are able to do so around incompatible fragments,
there should be more correct reconstructions around the
former than around the latter.

i1) Comparing the mean time taken to commence correct draw%ags
around compatible fragments after their presentation with
the mean time taken to commence correct drawings around
incompatible fragments after their presentation. Hf
reconstruction around an incompatible fragment requires
a re~interpretation of the pattern preceding it, but
reconstruction around a compatibie fragment requires
no such re~interpretation, it should take appreciably
ionger to start a correct drawing around the former than

around the latter,
Details of these comparisons are reported in the Results section.

The five sets of patterns and fragments are presentad in Appendix
fa, One set is shown in Figure 6.1. Each pattern and each fragment was
drawn with a black felt pen on a sheet of Al bond paper, photographed, and
processed as a stide. Fragments were shown in the same size, position,
and orientation as they had been shown in the patterns from which they were

taken.

6.2.4 Apparatus and technical details

The subject sat at a glass-topped table. An image from a Carousel
projector was thrown onto this table from below by means of a mirror. The

image was projected onto a sheet of Ah bank paper which was placed on the
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table within a cardboard frame. On any trial an ambiguous pattern was
first projected onto the paper, followed by an interval during which a
cardboard blank occupied the slide chamber, followed, in turn, by the
. projection of a fragment of the pattern. The subject attempted his re-.

construction around the image of the fragment on the paper.

The p?eséntatémn of siides in sets of three, and the pressntation
time for each slide {see below), were automatically controlled by a modular
digital logic system., A trial was initiated by pressing a switch on the
experimenter's table. A second switch, which by-passed the automatic
control system, enabled a singie cardbopard blank to be dropped into the

siide chamber of the projector between triasls,

For the time measure used to verify the classification of fragments,
an electronic timer was used; it was started by the onset of the projector's
light {pia a photo cell) when a fragment was projected, and was stopped by

the release of a key by the subject when he started his drawing.

6.2.5 Presentation time and order of presertation

As rnoted above, the presentation time for the ambigucus patterns
was selected to enshie one, and only one, functional interpretation to be
made in the period in which they were displayed. This time was determined
from a pilot study run with eight subjects, They were asked to derive
as many interpretations as possible for each of the patterns used in the
experiment, and were timed while they did so. The presentation time
selected from these time data, 1.50 seconds, was ailmost midway between the
mean time taken to make an initial interpretation and the mean time taken
.to derive additionai Enterpretatioms. It was assumed that, aliowing for
individual differences, this would be ample time for a subject to derive
one functional interpretation, but still not sufficient time for him to

derive more than one, In @ singie presentation of 2 pattern.



The presentation of an ambiguous pattern was followed by an
interval of three seconds during which a cardboard blank in the slide
chamber blocked the prajector's iight. Finally, a positive fragment
was displayed; this remained exposed until a subject had cqmp?eted his
drawing. The experimenter then terminated the trial by pressing the
switch which by-passed the modular digital logic system. This caused a
cardboard blank to be dropped into the slide chamber. The blank remained

in the chamber throughout the inter-trial interval of 10 seconds.

The order of presentation was randomised separately for each
subject, with the restrictions that at least two.tria]s intervene between
presentations of the same ambiguous pattern, and that no mofa than two
compatible fragments or two incompatible fragments be presented in success-

ion.
6.2.6 Procedure

Thé V.E.S. was administered to each subject individually before

the experiment began, but was not scored until it had been completed.

Subjects were also run individually in the experiment. Before
it started a subject was required to copy three visual patterns, to ensure

that he had no drawing problems as such.

The subject was then seated at the glass~topped table. He was
told how a trial wou?é proceed and was informed of the nature of his task.
After being shown how to use the reaction-time key, he was told that he
should take the time he needed before he commenced his drawing, but was
also encouraged to start drawing (simultaneously releasing the reaction-
time key] as soon as he could put in the missing parts of a pattern with-
out further hesitation. Error in drawing was defined as: including lines
which were not in the pattern, omitting lings which were in the pattern,

and misplacing lines and joins.



It was stressed that no corrections ware allowed once a drawing
had been started. This constraint was to prevent triai-and-error re~
constructions around incompatibie fragments, based on previous functional

interpretations.

Three practice trials were held with a single Witkin~type pattarn
and three different posifiva fragments of it. Before a trial commenced
the experimenter said, "Finger down', as a signal for the subject both to
press down the reaction-time key and to fix his gaze on the centre of the

paper on the glass tahle.

After the subject had compieted his attempt to draw the missing
parts of a pattern around a fragment, he was requested to take a pencll of
a different colour and to trace in the projected fragment itseif. This
was to make the scoring of drawings easier. In the inter-trial interval
the subject handed the sheet of paper containing his recomstructioﬁ of a

pattern to the experimenter, and put down a blank sheet in its place.

Foitowing the practice trials, the 20 experimental trials were

run following the same proceduré,
5.2.7 Results

The performances of two of the 63 subjects were not considered in
the data analysis. Both these subjects were unable to make reconstructions
of patterns around even the simplest of compatible fragments. Questicnihg
revealed that they feit that the presentation time for the ambiguous patterns

was too brief for them to see these patterns as meaningful figures.

The mean Y.E.S. score for the remaining 61 subjects was 8.28,

with a3 standard deviation of 3.i4.

Une point was allotted for each totally correct reconstructégn.

Scores for the two classes of fragment were anaiysed separateiy.
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The means for the two measures used in verifying the classifica-

tion of fragments are presented in Table &.1.

TABLE 6.1 Mean number of correct reconstructions, and mean
times (in seconds} taken to commence correct re-

constructions

Ciass of Fragment Mean Noc. Correct Mean Time
Compatibie 7.79 2.28
Incompatible 6.45 3.74

t-tests for dependent groups revealed that the mean number of
correct reconstructions around compatibie fragments was significantly
greater than the mean number of correct reconstructions around incompétib%e
fragments (& = 6.653; df; 60; p<.001), and that the mean time taken to
commence correct reconstructions arcund compatible fragments was signific-
antly less than the mean time taken to commence correct reconstructions
around incompatible fragments (t = <5.930; df; éﬁ;rpcﬁGOE). These resuits
indicate that the classification of fragments was generally appropriate

(but see Discussion section).

Mean numbers of correct reconstructions around compatibie fragments
and around incampatible fragments are plotted separately against V.E.S.
. N Z e e .
intervals in Figure 6.2. The data for individual subjects are tabled in

Appendix Sb.

2 , . ,
Again scores on the dependent variable were plotted against V.E.S. intervais,
rather than against single score groups, because of the small number of
subjects in some of the latter.
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compatibie fragments, and around incompatibie fragments, as functions
of V.E.S. scores (grouped).
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Both sets of data contributing to the curves in Figure 6.2
were tested for monotonic and bitonic trend using Ferguson's {i965) method
of non-parametric trend anaiysis (see Chapter 5 and Appendix 4b). Each

score group from one to 15 was taken as a separate treatment group.

The complete results of the tests for trend are presented in
Appendix 5S¢, Ko trend was evident in the data for compatible fragments.
However, there was a significant monotonic trend {p<.00006) in the data

for incompatible fragments.
$.2.8  Discussion

The hypothesis tested in this experiment postulated that
functional feprésentation occurs in ail normal human subjects and is
effected by modes of recall other than visual Imagery; and that structurail
representation is possible, but is dependent oéﬂvisuai imagery processes.
" The dual prediction made from this hypothesis in the context of the present
paradigm was supported by the results; that is, there was no relation-.
ship between V.E.S. scores and the number of correct reconstructions.
around fragments which were compatible with common functional interpretations
ef the ambiguous patterns, but there was a strong positive ?e?&tionséip
between scores on the imagery scale and the number of correct reconstrug-

tions around fragments which were incompatible with these interpretations.

One doubt remained about the'strength of the support provided
by the results for the notion that visual imagery Js specialised for
structural representation. It arose from the fact that, although success
with incompatible fragments was related to visual imagery ability,
Ynon~imagers' (i.e., subjects with V.E.S. scores of five or less) were
not totally unable to reconstruct a pattern correctly around these
fragments. There were twelve subjects within ;he 1-5 range on the V.E.S.

and they averaged‘S‘QS correct drawings with the ten incompatible fragments.
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This raises the guestion of whether there is some moderately effective

alternative to visual imagery for structural representation.

Howaver, a re-examination of the resuits indicated that the
fifty percent success rate of the Ynon~imagers™ with the incompatible
fragments may have been due partly to a factor other than the ability for
structural representation. The twenty experimental trials were halved
with respect to their seriail order and [t became evident that nearly ali
the ‘‘non-imagers® ' correct reconstructions around incompatible fragments
occurred in the second half of the trials. The proportions of correct
recanstructions by the "non~imagers't around these fragments were .31 in
~the first half of the trials, and .71 in the second half. This was not
the case for "good' imagers (eleven subjects with scores of twelve or

more on the V.E.S.) for whom the respective proportions were .73 and .78.3

This great improvement by 'mon~imagers'' with the §ncompatibie'
fragments suggests that, during the experiment, they developed a strategy
for dealing with such fragments. There was one aspect of the experi- |
mental procedure which may have given them the possibility of developing
a strategy which was not related to structural representation. The
ambiguous patterns were presented several times during the experiment.

By the second half of the triais all subjects had seen each pattern once,
and some more than once. After failing on a significant number of trials
in the first half, “fnon~imagers' may have tried to perceive a pattern in

a different way each time it appeared. Thus, despite the elaborate

3
The comparable proportions of correct reconstructions around compatible
fragments were .71 and .76 for 'non-imagers’t, and .74 and .82 for ''good"
imagers. Thus, the vast improvement shown by "‘non-imagers'' with the
incompatible fragments in the second half of the trials was not evident
in the data for the compatible fragments. '



precautions takanlagains§ suhjects‘.doiﬁg $0, the '"non-imagers'' may

have accumulated a rﬁgegtoire of Fﬁﬁctéenai interpretations of a
pattern, against each member of which any fragment of the pattern could
- be tried. In éiher words, the "non-imagers' ' correct reconstructions
aro&gd incompatible fragments may have been made largely on the basis
of functional representation. ' {Unfortunately, as the analysis of correct
~drawings according to when they occurred was made completely post hoe,
questions about the strategy suggested for "non-imagers' were not asked

in the experiment.)

It is unlikely that ''good'' imagers adopted the strategy of
fe*%ﬂtérpréiigg patterns each time they were displaved. The proéortéan
of correct reconstructions made by thase subjects was much the same in
the first half of the trials as in thé second half.  Thus, they were
quite successful with the incompatible fragments in the period before it
was possible to build up a repertoire of functional interpretations of a
pattern. Because of their initial success, ''good' imagers had no real
need to try to derive a new functional interpretation each time they saw

a pattern.

The explanation offered for the unanticipated success rate of
“non-imagers’ with incompatible fragments recelves some support from the
results of an'experiment reported in the next chapter. Discussion of the
impiications of the present experiment for the perceptual nature of visual

imagery will be deferred untii the next study has been described.

in conclusion, it should be noted that, if it were the case that
the 'non-imagers'’ had available some moderately efficient alternative to
the visual image for structural representation, this would not seriocusly
weaken the position w&%ch.has been adopted here. That no relationship

was found between V¥.E.S. scores and the number of correct reconstructions
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around compatible fragments indicafes that visual imagery has no

special role with respeét to stored information about how a subject

has previously interpreted a visual pattern in functional terms. And
the finding of a highly significant positive relationship between V.E.S.
scores and the number of correct reconstructions around incompatible
fragments indicates that, even if visual imagery is not the cniy means
of retrieving, or reconstructing, stored information about distinctively

visual features, Tt is still the most effective means of doing so.



CHAPTER 7

VisuaL IMAGERY AS A PROCESS SPECIALISED
FOR THE RECALL OF DETAILED VISUAL INFORMA-
Tion: 11

7.1 GENERAL INTRODUCTION

Experiment V showed that there was a positive relstionship
between visual imagery ability and performance on a task which was
hypothesised to require structural representation for its exeautéong
However, there was one feature of the method of that experiment which
gave subjects the opportunity of referring te functional representations
in the second half of the trials, There were plausible reasons for
belleving thaet '"mon-imagers'' took advantage of this opportunity while
"good'! imagers did not - and, hence, for postulating that the depen~
dence of structural representation on visual imagery is even greater thaﬁ
is indicated by the previous data for incompatibie fragments. However,
this proposition would become even more plausible if alternative evidence
of the reliance of structural representation on visual imagery processes
could be provided. Experiment Vi, reported beiow, was designed for this

purpose,

The experiment used a different paradigm from that empioyed
previousiy. Patterns were presented a fragment at a time, so fhat
subjects were precluded from making a functional interpretation of a
complete pattern at the time of perception. instead, they were required
to make their interpretations at the time QFKracall, Thus, in the
pfesent experiment the strategy of referring ftc representattons 0%
stored functional iﬁterpretations (i.e., functional representations}

was not possible.
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in addition to the "“interpretation~in-recail" task, the

experiment included a recognition task, [ts purpose was to determine

if any differences in per formance on the recsl!l task were matched by
differences in the ability to store visual information. From the
standpoint which has been adopted in the present theorising, it would

- not be expected that storége ability would be related to imagery ability.
- The visual image has been envisaged here as a medium specialised for the
reéaf% of detailed visyal information. It could be argued, however,
that the image's special role with respect to this kiad of information
extends te storage - that is, that only "imagers' recall information
about visual Structure because only these subjects have such info%mation
stored. Although the present author is unhappy with the idea that
information can be stored as a visua?rimage, this idea is quite common

in the literature on imagery. For exampie, Paivio, while acknowledging
the role of the image in recall, also refers to, ... symbclic representa-
.tions that are stored in long-term memory as concrete memory images'
(1971, p. 53); and, indeed, the notion that the visual image is an
especially efficieant medium for sterage,.as well as a medium for recall,

is implicit in ali the literature on the role of visual imagery in

verbai paired-associate learning.

7.2 EXPERIMENT Vi: STRUCTURAL REPRESENTATION

WITHOUT FUNCTIONAL REPRESENTATION

7.2.1 introduction

In this experiment, the subject was presented with simpie
dot patterns. An example is shown in Figure 7.1{a). The dots could
be organised visually into lines, so that a functional interpretation of

the pattern they formed could be represented by a line drawing (see Figure
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7.1(b). However, as was indicated previously, the subject did not see

a complete pattern before the test phase of the experiment. Rather, he
was shown the pattern a fragment at a time - specifically, a row at a
“time (sse Figure 7.1{a), where the separate rows arc marked a-e). After
a subject had seen all the fragments which constituted a dot pattern, he
was required firstly to combine them in recall and to represent his
interpretation of the pattern they formed by a line drawing, and, secondly,

to choose the correct pattern from a recognition set of dot patterns.

it was argued that the task of constructing and interpreting
a patte%n in recall {subsequently abbreviated as "the recall task'') could
anly be perFéfmed if the subject had available a structural rapfeseﬁta*
tion of the combined fragments of the pattern, He could net refer to a
functional representation of a whole pattern bafore he attempted the task
because he had no opportunity to make a functional interpretation of the
patfern to serve as the stored basis for such a representat?cn.1 Thus,
it was assumed that an appropriate visual construction could oniy be
achieved by the normal mechanisms of perception {principally those con-
cerned with gestalt principles of proximity, common fate, gfcefera)
operating on an available record of the visual features of a pattern (i.e.,

a structural representation).

Convergent support for the proposition that structural

representation Is achieved most efficiently by visual imagery processes

Arn interpretation of each fragment containing wmore than one point {dot)
was, of course, possible. However, as these fragments were rows of

a pattern, a subject could not interpret them as anything other than
horizontai lines. Far frem being helpful to performance in the recall
task, functional representation based on interpretations of the separate
fragments as horizontal Tines is actuyally antagonistic to it. A premature
~mental joining of dots horizontally eliminates the pessibility that, in

the complete gestalt, they may be points of vertical or diagonal lines.
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(a) PATTERN

(b) POSSIBLE INTERPRETATION

FIGURE 7.1 (a) Sample dot pattern {actual size).
(b} A carrect interpretation of the pattern,
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would be indicated if, as in the task with incompatibie fragments,

imagery ability were found to be related to performance on the present
recall task. This proposition could be seen as receiving greater support
if, with the possibility of referring to functional representations removed,
“mon~imagers'! performed more pooriy on this task than they performed

overall on the task with incompatible fragments. Although the tasks of

the present experiment and the previous experiment differ {the present

task Tntroducing a new element by requiring subjects to combine separate
items of information in recall), such a finding wouid be consistent with

the explanation offered previously for the '"non-imagers' " fifty percent

success rate with incompatible fragments,

The recognition task of the experiment was included to clarify
the recall varsus storage issue raised above. “To perform this task,
the subject did not need to interpret a pattern in memory. The mem%g?§
of a recognition set were dot patterns, rather than line drawings
representing possible and impossible interpretations of a pattern. Thus,
In order to make a correct choice, the subject had only to have in storage

information about the arrangement of the dots in each row of a pattern.

It was assumed that if the visual image (s also specialised
for the storage of visual information, this should be refiected by a
positive reiétionship between imagery ability and recognition performance,
but that if the image is specialised only for the recall of this kind of
information - that is, if "non-imagers'’ have the visual information
stored, but have a problem in retrieving and interpreting it - there

‘shouid be no relationship between these two factors.

7.2.2 Subjectﬁ

As the results of this expsriment were to be related to those

of Experiment V, it was decided to use as many of the subjects who had
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participated in that study as were still available (after an interval
of over two months). It was possible to use 51 of the original 6]
subjects in the present experiment. in addition, a '‘goad' imager
{V.E.S. score, 14) from another experiment agreed to participate. She

replaced a “good" imager (V.E.S. score, 13) who had left Canberra.

The mean V.E,5. score of the 52 subjects was B.44, with a

standard deviation of 3.24.
7.2.3 Haterials

The basic stimull for the experiment consisted of 18 dot
patterns,  They had survived a pilot study in which 24 complete dot
patterns were shown to each of 10 subjects. As the experimenter pre-
sented each pattern to a pilot subject she asked simply, What's this?"
There were six patterns for which at least one ﬁilot subject was wunable
ta give a meaningful interpretation. These were discarded. A few of
the remaining patterns were ambiguous, that is, more than one interpretation
was given for them. However, these patterns were retained and aliowance

was made for ambiguity in scoring the recall task (see Results section).

The patterns were composed of black filled dots made with a
Falt pen on a B x 3 unlined card. Each was constructed within a
5{rows} x 7{columns) matrix of points in which the rows and the columns

ware each separated by a2 #' space.

Each of the 18 patterns retained after the pilot study was
divided into rows. The dots on each of the five rows were drawn on a
separate B x 3" unlined card, and occupied the same position on this
card as they cccupied on the card containing the complete pattern.
Points of the matrix which were not filled with the black pattern
{stimulus) dots were marked by light penci] dots. The latter wére in-
cluded to draw the subject's attention to the spatial position of the

stimulus dots.
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Thus, the stimulus material consisted of 18 decks of five
cards. Each card in a deck contained the biack dots comprising one

row of a pattern, together with spatial markers,

A recognition set comprised the correct pattern and three
distractors. All members of a set were constructed as dot patterns, but
empty locations in the matrix were not marked. Each distractor had at
least one row wWhich was identical with a row in the correct pattern;
changas were made either by re-arranging the order of the remaining rows
or by altering the number and/or position of dots within a row. One
pattern and its recognition set are presented in Figure 7.2, The

remainder are Included in Appendix ba.

7.2.4  Order of presentation

The cards in a deck were ordered randoﬁiy, with the constraint.
that the rows of a pattern could not be ordered in a top to bottom or
bottom to tob sequence; for example, the rows in Figure 7.1(a} could
be ordered in any sequence except a, b, ¢, d, e or e, d, ¢, b, a.z To
control for the possibility that some orderings of rows are more difficu1t

than others, the fragments of each pattern were presented in the same

order to all subjects.

The order of presentation for the 18 decks of cards‘sontainiﬂg

the pattern fracments was randomised independently for each subject.
7.2.5 VProcedure

The general method of presenting patterns was outlined verbally

by the experimenter. The verbal description was illustrated with the

2 : :
Fragments containing rows were not marked a-e in the experiment.  They
are marked in this way in Figure 7.1{a} purely for present iliustrative
purposes.
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PATTERN

RECOGNITION SET

FIGURE 7.2 A dot pattern and its recognition set
(5/8 actual size).
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aid of a complete pattern an& five fragments which tegethef formed it.

The experimenter explained that tﬁe patterns could come from several
categories (letters, numerals, pictorial representations, geometrical

. ‘shapes, gtceteral. Then the recall and recognition tasks were described.
It was stressed that, in making his line drawing, the subject was not
permitted to put down individuasl dots and then join them up; his interpre~
tation had to be made ''in his head' and not in direct perception. Error
in drawing was defined for the subject as: omitting some stimulus dots

in the line drawing, drawing lines which could be constructed only by
inciuding dots which were not in the fragments, and placing lines in
positions whiéh did not correspond with the positions of the stimuius dots.
Each type of error was iliustrated with an example dfawn by the experi-

menter.

After receiving these instructions, the subject was shown a
second complete pattern together with the five fragments which formed it
in combination. He was invited to examine the fragments to see how they
could be put together to make up the whole pattern. This examination was
followed by two practice trials on the recall task and two practice trials

on the recognition task.

The 18 experlimental trials then commenced. 0n any trial the
subject was handed a deck of cards, Tace down. He turned the first card,
examined 1t, then placed [t to one side face down; turned the second
card, examined it, and placed it face down on top of the first card, and
so on, until he had seen all five fragments of a pattern. The subject
himself controlied the presentation rafe‘ After he had seen all the
fragments, he took a 4 x 3" piece of uniined paper and made a line draw-
ing to represent his interpretation of the pattern they formed. rHe'was
permitted to take as much time as he thought necessary before he started

his drawing.
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When the subject had finished the line drawing, it was
removed. He was shown the four members of a recognition set in a
simultsneous presentation and was asked to make his choice of ths

correct one, The next trial then started.
7.2.6 Results

One point was allotted for each correct line drawing. Where
a pattern was ambiguous, a representation of any possible interpretation
of it was taken as correct, For example, the pattern in Figure 7.1(a)
can be interpreted in the manner shown in Figure 7.1(b), that is, as an
upright ¥V and an inverted V overiapping, or it can be interpreted as a
Star of David, or as a six-pointed star without the horizontal lines of
the Star of David (stcetera). Drawings representing any of these

interpretations were accepted.

One point was also given for each correct choice made on the

recognition task. Recall and recognition scores were analysed separately.

The mean recall score was 9.62, with a standard deviation of
2.84. The mean recognition score was 16.19, with a standard deviation
of 1,48, individual recall and recognition scores, together with V.E.S.

scores, are presented in Appendix 6b.

Recall scores are plotted ageinst V.E.§. intervals in Figure
7.3, Each separate score group on the V.E.S5. was again taken as a
treatment group and tﬁe recall data were tested for trend using Ferguson‘s
(1965} method of non-parametric trendlanalysis. The tests disclosed
a significant monotonic trend (p<<.00006) in these data, with no hitonic

component (see Appendix 6c for details).

An examination of the recall scores of the 10 Ynon-imagers'’

(subjects with V.E.S. scores of five or less) who participated in the
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experiment” revealed that they averaged 6.6, or approximately 37 percent,
correct line drawings. - The 10 ''good" imagers had a mean of 12.8, or

approximately 71 percent, correct drawings.

Thus, the positive relationship between visual imagery ability
and performance which was found in the data for Incompatible fragments
in the last experiment, was replicated in this study. And, while *'good"
imagers maintained their previous level of performance in the present
recall task, the performance of "non-imagers'’ was poorer here than it was

overall with the incompatible fragments.

Recognition scores are also plotted against V.E.S. intervals
in Fiqure 7.3. Analyses for trend showed that there were no significant

trends in the recognition data {(see Appendix 6c for details).
7.2.7 Piscussion

The results of this experiment add weight to the theoretical
- argument which has been advanced concerning the existence of two types
of representation in recall and the role of visual imagery in relation

to each,

The recall results roughly para¥¥é1 the results for the
incompatible fragments of Experiment V, However, the present data
indicate an even stronger dependence of structural representation on
visuyal imagery than was indicated by the previous data. ''Non-imagers'
performed more poorly on the recall task here than they performed |

overall with the incompatible fragments {though, interestingly,

3 _ .
Two of the 12 'non-imagers' from the previous experiment could not be
contacted before this experiment. Also, two of the 11 'good" imagers
from the Tast experiment could not be contacted, but it was possible
1o repiace one of them.

Thg
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they achieved approximately the same level of success as they achieved

with these fragments in the first ten trials of Experiment V).

It might be argued that the poorer performance of "non-imagers'
on the present recail task, than on the related task of the last experiment,
is reflecting a generally greater difficulty of the former task, rapher
than providing stronger evidence for the special role of visual imagery

in structural representation. This is, of course, possible. But *‘good"
imagers performed at approximately the same level here as they did with
the incompatible fragments. This suggests that the drop in the perform-
ance of "non-imagers' was related more to the removal of the possibility
of their using a strategy which was available to them in the ?aﬁter haif
of the preceding experiment, namely that of re?erring to alternative
functional representations. On the previous interpretation of the
results for incompatible fragments, one wouid expect that preciuding sub-
jects from referring to functional representations of pétterns would

~affect the performance of '‘non-imagers', but not that of ''good'' imagers.

The failure to find a relationship between VY.E.S, scores and
recognition scores supports the notion that the specialised role of the
visual image with respect to distinctively visual information is limited
to its recall. Of course, the fact that recognition scores were generally
very high may impiy that the recognition sets were not capable of dis-
criminating among subjects with varying capacities for the accurate
storage of visual information. Alternatively, however, the gsnera?ty
high recognition scores may imply thét the storage of such §nformation -
at least when it is relatively simple - is h?ghiy‘reiiab3e. Despite
the former possibiiity, that is, that the recognition sets were ingayab]e
of reflecting a greater storage accuracy iﬂ‘“imagers“ than in Ymon-imagers'',
the recognition performance of the latter subjectslsuggests that they had
in storage quite accurate information concerning the visual features of

the patterns.
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Thus, the recognition results suggest that the ﬁforage of
information which corresponds in some way with visué¥ features is a
normal and reliable concomitant of visual perception. However, the
recall results indicate that the subsequent retrieval of such information
is not nearly so reliable; this is dependent to & large extent on a
person's imagery ability. "Good"! imagers are quite readily able to
reconstruct and use this information, but ‘non-imagers' have a very

limited capacity for doing so.

Although the retrieval of visual information is difficult for
“non~imagerst', it is not totaliy impossible for them. The reca]i average
of the "non-imagers' Gf.the present experiment, while fow,‘was well above
zero, it seems that '‘mon-imagers'' do not normally retrieve information
about visual appearances in recalling objects but that, when they are
specifically required to use it, they can sometimes make it available

{though not with great reliability). Their method of doing so is not

known .,

To summarise: This experiment was designed to provide addition~
al evidence for the dependence of structural representation on visual
Imagery. The procedure for its recall task precluded the use of a strategy
which could eliminate the need for structural representation, and which,
apparently, was emploved by '"non~imagers' in the latter half of the last
experiment. In this circumstance, the performance of “non-imagers' was
very poor, while that of 'good" imagers remained at approximately the level
they had previously attalined. In addition, there was & positive relation-
ship between imagery ability and recall performance. Finally, the diffi-
culty experienced by "non-imagers” in the recall task was not due to a

problem in storing the relevant information.
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Because the “non-imagers' made some correct line drawings,

it still cannot be concluded that visual imagery is the scle mode of
structural representation. However, the present results indicate that
herfermance On.tasks requiring the representation of the visual features
‘of a pattern is even more strongly related to imagery ability than was
apparent from the.data of the previous experiment. Thus, it can now be
asserted with some confidence that visual imagery is the only really
reiiabte and efficient process for retrieving and representing visual

informaticon in recall.

7.3  GENERAL DISCUSSION OF THE RESULTS

OF LXPERIMENT V AND EXPERIMENT Vi

The results of the last two studies provide validation of the
constiructs of structural representation and functional representation.
. These were pfcposed as theoretically distinct types of recall for stimuli
originally presented vig the visual system. The data also indicate that,
while functional representaticn is a normal component of the conscious
remembrance of objects or visual patterns, structural representatfcn is an
Vextral' whose presence is dependent to a large extent on a subject's

visual imagery ability.

The findings indicating that structural representation is
possible run counter t§ the theories of Reed (1973, 1974, 1575) and
Sutherland (1968} concerning memory for visual patterns. As discussed
previcusiy, these theories propose that subjects store a visual pattern
only in terms of an abstract description which corresponds with a
particular functional interpretation, and thaﬁ they can recall or recognise
only those aspects of the pattern which are parts of this or?ginéi |

interpretation.
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Reed's (1974} data, which at first glance appear to support
the view of Sutherland and Reed, resulted Trom a paradigm which was loaded
against subjects' producing evidence of a capacity for re-interpreting
patterns in recaéi, and hence, of a capacity for structural representation.
in the Tast two experiments of the present thesis it was found that some
subjects were capable of.achieving not only a re~interpretation (Experiment
V}, but also an original interpretation (Experiment Vi) of a pattern in
recall. These findings suggest that some modification of the Sutherliand-

Reed thesis is necessary.

The finding that “non-imagers' had a record of detaiied visual
%ﬂformétién stored, although they could not reliably retrieve it, has a
wider significance than its support for the present argument that the visuai
image is specialised only for the recall of distinctively visual features
of a stimulus. This finding suggests that the c¢onscious remembering of‘
past visual experience is nof so much a problem of how visual information

is stored as a problem of how, and in what mode, it is retrieved,

Thus, the results of the last two experiments have implications
for current thacr?as of memory for visual patterns, and for the relative
importance of storage and retrieval processes for the conscious memory
of visual information, However, in the present context, the greatest
significance éf these results is ian relation to the perceptual nature of
visual imagery. This is discussed in the next chapter, where the findings

of ali three experiments of this part of the thesis are Iintegrated.
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CHAPTER 8

VisuaL IMAGERY AS A PERCEPTUAL
PROCESS

B.1 GENERAL INTRODUCTION

in this chapter the results of the preceding experiments are
reviewed generally {8.2) and are then interpreted in the context of par-
ticular guestions, To date, the results of Experiments V and ¥1 have been
considered primari%y in functicnal terms. fn section 8.3 these results,
together with the resuits of Experiment 1V, are considered in relation to
the main question of the thesis, nameiy that of whether or not visual
imagery, as subjective visualisation of absent objects, is perceptual in

nature. This question is answered in the affirmative, and section 8.4

“proceeds to a consideration of the specific ways in which imagery might be

perceptual. Finally {8.5) we look briefly at the results in the context
of the issue of whether the visual image =~ in the sense in which it has
been defined throughout the present thesis - has functional significance,

or whether it is, as Neisser {1967) once suggested, a "‘cognitive luxury'.
8.2 REVIEW OF EXPERIMENTS {V, V AND VI

The major findings of the last three experiments are described
below in neutral terms, that is, in terms which are uncommitted to any '

specific theoretical arientation.
Experiment IV showed that subjects' imagery ability was not
related to the time taken to transmit Information -about absent letters,

so long as the mode of autput did not require externally-oriented visual
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. perceptual activity {i.e., in the tapping.and speaking conditions of the
experiment). However, when the output mode involved visual monitoring

of éymbols_an & response sheet {i.e., in the pointing condition}, "imagers”
{(both "middie' and "good') were significantly slower than '"non-imagers®

(and "middie’ imagers were slower again than “good” imagers).

in Expariment‘v no relationship was found between imagery
ability and performance on the task of reconstructing ambiguous patterns
around fragments which were compatible with usual interpretations of the
patterns. But where the fragments were incompatible with likely interpre-
tations of the patterns there was a significant positive reiafioﬁsﬁip

betweean imagery ability and performance on the reconstruction task..

Finally, Experiment Vi s&pweé that subjects presented with
separate and relatively meaningless fragments {rows) of a dot pattern were
able to combine these fragments in recall and to make a line drawing
representing the completé pattern formed by ihem - but that their degree
-of success in doing so was strongly related to their visual imagery ability.
However, Experiment V| also showed that there was no relationship between
imagery ability and performance on 2 recognition test which required only
that subjects have In storage Enfqrmatgon about the srrangement of dots
in each individual fragment of a pattern (i.e., which did not reguire

subjects to interpret the complete pattern in memory).

These findings are of interest in themselves, that is, irrespec-
tive of any particular theoretical interpretation which might be placed on
them. However, they resulted from experiments which were designed to
test_part?cu%ar theoretical propositions, and have been discussed earlier
in theoretical terms. in subsequent sections of this chapter we shall be.
considering the data above within the framework which has been estabf{sﬁeé

previousliy.
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8.3 15 VISUAL IMAGERY PERCEPTUAL?

The findings of the last three experiments suggest very strongly
that visual imagery is a perceptual process and, concomitantly, that the
visual image is5 a perceptual phenomenon. The most obvious explanation
of the finding thét '"imagers'' took significantly longer than “non-imagers'
to transmit information about a mentally-represented letter, while
concurrently engaging in externally-oriented perceptual activity (Experiment
IV}, is that visual imagery makes specific use of some of the apparatus of

visual perception.

Furthermore, the results of Experiments V and V! suggest that
a stimulus perceived on an earlier o;casion may be re-~interpreted at the
time of recall by means of visual imagery. For example, in recalling the
pattern shown in Figure 6.1, the "good" imagers of Experiment V appe&red
to be able to énterpret‘¥t as two averlapping parallelograms although, as
Reed's (1974) data indicate, this is a highly unlikely initial interpreta-
tion; and in the recall task of Experiment Vi, "good" imagers appeared
readily able to combine previously-presented single items =~ which, in
themselves, were relatively meaningless - énd to derive thereby meaningful

interpretations such as a Star &f David.

Thés, the data of the last three experiments fndicate that
visual imagery uses some of the ab&afatus 6f visual perception and that in
visual imagery, as in visual perceptiom, functional interpretations can be
derived. The first propesition will come as no surprise to some tﬁeorists
who have insisted, though with Tittle supporting evidence, that 'seeing"
an absent object must involve the apparatus of visual perception {e.g.,
Hehb, 1968; Konorski, 1967;. However, the second proposition {s”mdre
controversial. Itwés_genéraliy eccaﬁted that Entérpretatigﬂs are made
only in the presence of the stimulus input which is directly available in

parception.
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8.4 IN WHAT WAYS 1S VISUAL IMAGERY

... PERCEPTUALT

Let us now consider a little more closely the ways in which
visuval imagery is perceptual, Obviousiy, it is not pos;ib]e to give
a highly detaiied_accaunt of the perceptual nature of imagery; such an
account presagppses the existence of a detailed theory of visual perception
itself and, to date, only very sketchy theories of this process are avail-
able. However, there are some general ly-accepted propositions concerning
visual perception, and it {5 in relation to these that the present

discussion will proceed,

Visual perception is no longer considered a photographic process,
that is, a direct and passive regiﬁtréticn of the external world, Rather,
it is now commonly regarded as an active, constructive process, It seems
to involve two stages. In the first stage, pre-conscious processes
“internalise the pattern of Tight falling on the retina, or proximal stimulus,
and construct a selective model of It. Some writers {e.q., Neisser;

1967) have put forward ideas concerning the nature of this model, which may
be termed a ''sensory representation', or an “icon' (cf. Neisser, 1967).

For present purposes, however, there is no need to commit ocurseives to any
specific notion of its nature. It suffices tp note that what is construc-
ted at this stage is a model of the proximal stimulus and not yet a
detailed model of the external scene = that is, the result of this first
stage of processing does not éirectly‘determine OuUr awareness ofrthe

extermai worid.

The second stage of perception invclves the construction of a
representation of the external scene. This requires the appficat§on‘of
processes of interpretation to the sensory representation. These processes

~result in our awareness of the external scene. It Is the perceptual
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representation constructed at this stage which has been %aferred to
previously as a ''perceptual organisation'’. A perceptual organisation
has two aspects, both of which enter ocur awareness. We are aware of the
functional significance of a perceived object {that is, that it is a
ngare, a chair, or Robert Redford), and we are aware that it has certain
characteristics of visual structure {brightness, colour, texture). The
perceptual organisation may be envisaged as occupy%ng & particular place
i& the visual processing system, the perceptual representaticnal space,
the contents of which determine the nature of our visual awareness at any

mament.

With this general sketch in mind, we can now proceed with the
discussion of the ways in which visual imagery could be perceptuai. One
way is suggested by the introspective reports of the ''imagers' of Experi~-
ment 1V, namely that the visual Image occupies the same representationair
space as is occupied by a perceptual QrgaﬁééatIOﬁ {or perceptual represen=
tation). These subjects reported that they could not "look at'' the letter
baing recalied and see the symbols on the pointing response sheet.at the
same tf&e. Thair reports suggest that their images of the letters and
their perceptua1 organisations of the contents of the response sheet were

competing for the occupation of a single representational space.

i f visual imagery were perceptual only in the sense suggested
abave, the perceptual apparatus would be minimally implicated in §t5
However, the results of Experiments V and VI imply that more than the
perceptual representational space is involved. First, these resuits
suggest that structural representation, that is the representation in
recaf? of information corresponding with features of visual structure,
caﬂ be effected in visual imagery, in addition to the representation of
information correqunding with the manner in which an object has been

interpreted in functional terms at the time of perception. {it is
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difficult to conceive how ''imagers' could interpret patterns in recall if
information corresponding with features of visual structure were not
available.) Both structural and functional aspects also characterise

the rature of our awareness in perception itself. Therefore, it is a
reagonabie supposition that what have been referred to previously as
“imagery processes'’ are, in fact, some of the constructive processes of

- visual perception. However, despite an apparent identity of some mechan-
Fsms wused In visual imagery and visual perception, there remains a
distincfion between the twe processes; in visual Imagery these mechanisms
make a construction from stored information, rather than from the stimulus

input which is available in perception,

Second, the reason for conciuding that structural representation
occurs in visual imagery is that imaging subjects were able to interpret
patterns in recall. Aithough the interpretation-in-recall tasks of
Experiments V and V| were devised originally to investigate whether or not
structural representation is achieved in visual imagery, the apparent fact
that interpretations of patterns can be made in recail by "imagers'' is of
considerable interest in its own right. it suggests not only that detail~
ed visual information is represented by the visual image, but also that
this information can he ysed to gain new knowledge of a pattern, in much
the same way as the visual information provided by direct sensory input

is used in perception itseif.

it is suggested, then, that imagery is perceptual In three
related ways:
i} The visual image occupies the same representational
space as the organisation, or representation, which

is constructed in visual perception itself,
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ii) Some of the processes which construct a perceptual
organisation also construct the visual image, as the
latter presents to awareness both kinds of information
which are present in perception, that is, both structural

and functional information.

—
-t
—r

ot

The structural information which is available in imagery
can be used to derive functional interpretations, in
much the same way as stimulus Information can be used ™

to derive interpretations at the time of perception.

The last suggestion is contrary to recent cognitive theory {z.g.,
Reed, 1973, 1974, 1975; Sutherland, 1968) which prefers to regard the
original functional iﬁterpretation made in perception as virtually im-
mutable {unless, of course, the objeﬁt in question is seen again on a

%

later occasion). However, this suggestion is in line with common
obsarvation; people freguently report that they now view differently
something which they have seen previousiy, that is, that they are now

pltacing a different iInterpretation on it from the one they derived orig-

inmally. Many “‘Ahal'! experiences appear to be of this kind,
- 8.5 1S THE VISUAL IMAGE A COGNITIVE LUXURY?

The results of the experiments of the present thesis suggest
that the answer to this question depends very much on the nature of the
task the subject is asked to perform, and on the conditions under which

"~ he is required to carry it out.

Where a task requires concurren£ mental representation and
externally-oriented visual perceptual activity, the visual image is a
severs disadvantage? rather than a ?axury; as is indicated by thé poorer
performance of "imagers' than of 'non-imagers' in the visual interference

{pointing) condition of Experiment {V.
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Where visual interference is not a probiem, whether or not the
image is a_ luxury depends an what sort of stored information is required
for the execution of the experimental task. If, to perform the task, the
subject need have available only functional information, that is, informs-
tion about the conclusion he has previously reached regarding the identity
of an object, or more general information about how it #35 functionafiy
interpreted at the time of pefcaptfon, the image is, in a sense, a %uxur?;
it is not necessary for conveying this kind éF information to consciousness,
though it may do so. Experiment |11 showed that where subjects were
required only to name objects depicted in previousty-seen pictures (i.e.,
ta give the ?dentity of the objects), "non-imagers’' who were fnstructed to
verbalise in rehsarsal performed just as well as 'good' imagers who were
instructed to image. In the non-interference (i.e., tapping and épeaking)
conditions of Experiment {V there was no difference between the performance
of "Yimagers' and that of "non-imagers't, but the task of the experiment
required only information about a normal functional interpretation of a
ietter, that is, an interpretation of it a3 a letter. And in Experiwenf
V “non-imagers’’ were as successful as Yimagers' in reconstructiﬁg patterns
around fragments when the fragments were parts of common interpretations

of the patterns.

However, when a task requires subjects to make interpretations
in the recall of patterns, the visual image is by no means a luxury. !i
is the only really efficient medium for conscicusly representing the
information about visual structure which permits interpretations to be
‘made in recall. When the subjects of Experiment V had to re-interpret
patterns in functional terms in order to perform the reconstruction task,
“imagers' had a distinct advantage over Mhon-imagers!, and the aévaﬁtage

increased with increases in imagery ability. And in Experiment V|, Qhe;e

subjects were required to derive original functional interpretations in
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recall, "imagers' again had an advantage over “non-imagers'' who, in

general, performed very poorly.

It §$ often noted (e.g., Neisser, 1970, 1972; Richardson, 1969)
that experiments using individéa% differences in "“imagery-as-experience'
as.a basis for manipulating visual imagery have produced inconsistent
results. Sometimes thése differences have been found to be related to
task performance, and sometimes they have not,  If the experiments
producing contradictory results were to be analysed with respect to the
conditions of carrying out their tasks (i.e., with respect to whether or
not visual perception Is necessary to task performance), and with respect
to the tasks’ informational requirements, it might become QossiﬁEe to
reconcile the inconsistencies. {This suggeﬁﬁfan Is made on the
prgsumptien that the individual dfféereﬁces measures in question are

appropriate.)
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CHAPTER 9
Conciupine COMMENTS

9.1 INDIVIDUAL DIFFERENCES IN YISUAL

IMAGERY

There has been considerable pessimism concerning the possibility
of using individual differences in “imagery-as-experience’’ as a tool for
studying visual imagery (e.g., see Neisser, 1970). However, it was found
in Experiments | and Il that such differences would provide a relét?veiy
good method for studying the nature of visual imagery, and they were so
used in this investigation. Problems with the individual differences
measure employed in the first two experiments, namely the visual section
of the revised Betts' Q.M.1. (Sheehan, 1967}, led to the construction of
a new measure of subjects' ability to generate images, the Visual Elabora-
tion Scale {(V.E.5.). The pattern of the results obtained in Experiments
i1 - VIl provided a validation of the V.E.S., and also of the general
technique of using differéﬁces in "imagery-as-experience' in expe{imental

work.

Thus, previous problems encountered in using individual differ-
ences in studies of visual imagery appear not to stem from the irrelevance
of the individual differences themselves, but, rather, appear to reside

fargely in the instruments which are used to measure them‘3

-

Another probiem is that insufficient attention has been given to devising
tasks on which "“imagers'' and "non-imagers'' might reasonably be expectad
to perform differently (see Chapter 8).
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For example, vividness scales, such as the Q.M.i. and the Vividness of
Yisual Imagery Questionpaire (ﬁarks, 1973), i) require subjects to give
ratings on a dimension which {in subjects' minds) may be a dimension

of modes of recall other than visual imagery and, ii) require subjects
to provide thelr own standards for responding. Informing subjects ihat,
say, & "moderately ciear‘and vivid" mental experience should be given a
rating of 3 does not solve the second problem; subjéctg still have to
decide for themselves what kind of experience falls into this category.
The V,E.8. was designed specifically to overcome problems such as these

{see Chapter 3).

5.2  ARE LOW SCORERS ON THE V.E.S. REALLY

NON-1MAGERS?

fn preceding theoretical analyses it has been assumed that very

low scorers én the V.E.5, are non-imagers, rather than weak imagers. There
is no direct proof of the validity of this assumption. However, prbteco?s
and taped post-experiment interviews suggest strongly that the very low

. scoreré on the V.E.$., were persons who are unable to generate visual images
or who, at the very least, were not imaging during the expefiments. For
example, the low scorers who participated in Experiment 1V did not report,
as did higher scorers, that loocking at the pointing response sheet ''broke
up'' mental pictures of the letters being recalled; and the reports of the
imagery-instructed low scorers of Experiment || indicated that they ware

simply unable to obey their instructions.

it is sometimes claimed that non-imagers do not exist, and that
subjects who classify themselves as such do so only because they mis-

understand the questions put to them by researchers (e.g., Bower, 1972).
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If ‘limagery' is taken to mean '‘the recall of material presented originally
through the visual system'', this claim is obviously correct - we all
remember something of our perceptual experiences. But if the term
"imagery!'' is taken to refer to the subjective experience of visualising
absent objects, Bower's contention is questionable, Although 1t d0$$ not
provide direct proof of the claim that there are non-imagers, the present
s;udy suggests that there are sowe persons who, to all intents and purposes,
are non-imagers In the second sense outlined above. These apparent

non~imagers constituted roughly twenty percent of the subject population.

9.3  WHAT IS THE NATURE OF THE STORED STRUCTURAL

INFORMATION WHICH 1S RETRIEVED IN ViSUAL TMAGERY?

It was argued previously (Chapter 5) that the use of the processes
of visual perception in visual imagery is concaEned primarily with retrie-
ving and reconstructing structural informatien, rather than with retrisving
the functional information which is also conveyed to consciousness by means
of imagery. However, the question of the nature of the stored structéraT
information which is retrieved (and which may be re-interpreted) has not

been discussed.

It is evident that such structural information is stored as the
resuit of visual perceptual activity. In the last chapter we noted that
.twa constructions are made in visual perception ~ a model of thg proximal
stimulus, or sensory rapresentation;r and a perceptual organisation, or
representation of the external scene, which has both structural and fuaction-
al #spects. it appears likelygthat it is infarmation corresponding with

one of these constructions which is stored and later retrieved in imagery.



In perception the constructive and interpretative processes
which result in our awareness of the external scene are applied to a
sensory representation. Therefore, one is tempted to hypothesise that
the processes which result in visual awareness of an absent object are
involved in retrieving and reconstructing 2 stored sensory representation.
However, there are problems with this hypothesis. It represents the

Hpictoriallt

view of Tmagery of which Pylyshyn {1973) is so critical -
that is, the view that people store "raw'' sensory date which are totally
re-perceived in visual imagery (see Chapter 1}. Pylyshyn advances two
arguments against this notion, namely that the storage of such data would
over-tax the storage capacity of the brain, and that storage in these terms
walld create retrieval difficulties, Another argument which might be
advanced against the hypothesis is based on studies of visual masking
(e.q., Sperling, 1963} and post-stimulus cue-ing {e.g., Averbach and
foriell, 1861; Sperling, 1960). The limitations on subjects’ perform-
ance chserved in these studies appear inconsistent with the storage of a
complete sensory record of the stimulus array (slthough they atre not in-

consistent with the storage of & fragmentary sensory record of the items

read out).

As ﬁoted above, the chvious sliternative candidate for the
stored structural information which is retrieved, and sometimes re-
interpreted, in visual imagery is information corresponding with the
structural aspect of a perceptual organisation - that is, information con-
cerning how & subject previously organised a stimuius in structural terms,
or how an object looked (to him} at the time of perception, Unlike the
previous hypothesis, this hypothesis does not imply that a completely
original perceptual organisation is constructed in imagery; it implies
that an organisation which is similar in structural and functional aspects

to one which has been constructed in perception is rgconstructed in
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imagery ~ but that it can take on a new functional aspect in addition

to its original one, However, this hypothesis raises a problem of its
own: it is difficult to know what mechanisms couid be applied to the
imaginal reconstruction to derive the new interpretation, {Gre might,

perhaps, conceive of these as pictorial eguivalents of Chomsky-type

iinguistic transformations.)

No judgement can be made on which of these hypotheses is
correct (or, indeed, on whether they exhaust the possibilities of the
structurai information which might be stored). in the current theoretical
climate, the second hypothesis appears more attractive than the first,
However, despite the apﬁareﬂtiy serious probltems of the first hypothesis,

one is inclined to feel that it should not be written off entirely.
9.4  WHY DO YGDOD" IMAGERS MAKE ERRORS iN RECALL?

Previous discussions have emphasised the potentiasl advantage
afforded by visual imagery in retrieving and representing information
about visual structure, in addition to more general functional information.
If "good'' imagers have access to distinctively structural information, one
might expect that they would make only certain types of error in recall,
namely, i)} errors resulting from a failure to perce?ve a complete scene
originally and ii}) errors resulting from a gradual Joss of visual informa-
tion over time (i.e.,'omisaions of detail). It is clear, however, that
"imagers' make other kinds of error.  For example, Bartlett {1932)
_reporté that visualisers confabulate: his visualising subjects added

features to the original stimulus and changed features of it.

However, the fact that even '‘good" imagers make recall errors

other than errors of omission is not a serious problem. Nor does it mean
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that '"fimagers' do not, after ail, have structural informaticon available
in recatl. {t appears that the nature of any internal ¢onstruction
which a subject makes is determined not only by the data which are avail-
able to him, but also by his own cognitive structures, or ''schemata’

{cf. Bartlett, 1932). These schemata can introduce bias and distortion
into perception itself, where structural information is evidently present
{gs when, for examplé, the small bush on the side of the road is seen as
a dwarf), Thus, it is reasonable to suppose that they can sometimes
introduce bias and distortion into "imagers' ' recall of stimuli, despite

the foact that these subjects have structural information available.
3.5 HOW DO UNON-IMAGERS' INTERPRET STIMULI IN RECALL?

The present study has not been concerned directly with the
performance of "imagers' and "non-imagers'' as such, but, rather, with
what the differences in performance between these groups tell us about
the nature of visual imagery. However, an interesting problem is raised
by the fact that, although 1f was difficult for "non~imagers' to
re-interpret stimuli in recall, it was not completely impossible for them

to do so.

The investigation of what "non~imagers' do in recalling visual
stimuli was outside the scope of the empirical work of this thesis. gut,
in an attempt to provide some insight into the matter, subjects were
questioned casually at the end of Experiment Vi {the dot pattern experiment).
“imagers'' tended to report that their successes with the dot patterns were
based on visualising the fragments together. However, 'non-imagers"
tended to report that on their few successful trials they "just knew“”

that a pattern was, say, & diamond or an arrow. Thelr reports were
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reminiscent of the unhelpful comments made by the ''mon~imagers' of

Experiment V.

Thus, even the beginnings of a solution to the probiem raised
above escape us. Aoart from the obvious fact that it contains Tunctional
information (cf. Experiments 111, iV and V), visual memary in "non-imagers'

remains an enigma.



APPENDIX 1

EXPERIMENT 1
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APPENDIX 1a.

SENTENCES PAIRS USED 1N EXPERIMENT i»§

a) The theory has both answers and opinions.

b} The library has both newspapers and letters,

a} These positions need minds with plenty of ideas.

b}  These women need friends with plenty of dollars.

2) There is a fault in his knowledge of the method.

b} There is an engine in his square of the building.

a) The hypothesis contained perceptions and deductions.

b}, The poster contained bouquets and pianists.

al To the unbejiever, this attitude is a hindrance,

b) To the acrobat, this bar is a hurdie.

3) The proxy required aptitude and decelt to carry cut his task.

b) The dearman required missiles and tomahawks to carry out his task.

i

Sentence a) is always the abstract {low item imagery) sentence.
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APPENDIX ib.

SCORES FOR RECALL OF CONCRETE AND ABSTRACT NOUNS

Group 1. “"Good' imagers with imagery instructions.

Noun recall

S Av..Q.M.l. rating Concrete Abstract

i 1.0 1 6

2 1.0 9 Z

3 1.0 10 3

4 i.0 13 3

5 1.0 H 6

6 1.2 12 7

7 1.4 8 6

B 1.4 I 7

9 1.0 ‘ Hi 9

10 1.6 i1 7
X 1.16 10.5 6.1
Group 2. Heood" imagers with verbalisation instructions.

Noun recall

S Av, Q.M.l. rating Concrete Abstract
1 i.0 7 3
2 1.0 8 0
3 1.0 9 7
] 1. 8 4
5 1.0 8 1
6 1.4 i0 5
7 1.4 6 4
8 1.4 9 5
g 1.4 10 b
i0 1.6 He 3
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APPENDIX 1b. {continued)

Group 3.  '""Poor' imagers with imagery instructions,

Noun recall

5  Av. G.M.1. rating Concrete Abstract
i L4 it 8
2 4.2 10 3
3 3.8 12 4
k 3.8 8 2
5 3.6 g 3
3 .6 9 3
7 k.o 8 6
B 3.8 10 2
9 3.8 5 7
10 3.6 10 2
X 3.96 9.6 5.0
Group 4.  ""Poor' imagers with verbalisation instructions.

Noun recall

S Av., Q.M.1. rating Concrete Abstract
} L 4 12 7
2 4.0 H 0
3 3.8 i1 pi
b 3.6 11 4
5 3.6 il 2
6 4.0 9 1
7 hoh 8 5
8 4.9 7 6
9 3.8 6 7
10 3.6 9 8
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EXPERIVMENT 11
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APPENDIX Za.

QUESTIONS FOR PICTURE RECALL

{The first guestion in each pair is the ''position'’ questicn, the second
the ""detail" gquestion. A Y“detail' cuestion was asked only if the "'position’

question was answered correctly.)

Picture 1. {Aeroplane)

i} a) What was at the left of the aeroplane? {Crescent moon)

b) What was inside the crescent moon?
Or

i) a) What was in the middie of the aseroplane? (Kite)
b)  Where was the kite's tail?

Or

iii} a) What was at the right of the aeroplane? (Target or bull's eye)
b} How many circles enclosed the central dot of the fargetr or

buli's eye?

Picture 2. (Box)

i) a) What was at the left of the box? (Cup or mug)

b)  How was the mug decorated?
Or

i1} a) What was in the middle of the box? {Apple)}
b} Where was the apple set relative to the other two objects

orn the box?
Or

i1i} a} Whot was at the right of the box? (Key)
b}  Which way were the key's teeth pointing?

Picture 3. {Flag)

i) a) What was at the left of the flag? (Flower)
b}  How many petals did the flower have?

Or
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Picture 3.

i) a)
b)
itiy a)
b}

Picture 4,

i} a)
b)

ii) a)
B)

iii) a)
b)

Pictﬁre_s.

il a)
b}

ity a)
b)

i) a)
b)

_Picture 6.

i) a)
b)
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{continued}

(Flag) {continued)

What was in the middie of the flag? {(Shield)

Name anything that was on the shield.
Or

wWhat was at the right of the flag? (Star of David/Star)

How many points did the star have?

{Jersey)

What was the outline shape at the top of the jersey? ({Square)

What was inside the square?
Or

What was the outline shape in the middle of the jersey?
{Triangle}

in what orientation was the triangle?

Or
What was the outline shape at the bottom of the jersey? (i?rcla)
What was inside the circle?
{Fence)
What was at the top of the fence? [(Notice or poster)
What was at the top of the notice?
Or
What was in the middle of the fence? (Love heart)
In which direction was

the arrow pointing?
Or

What was at the bottom of the fence? (Bucket)

Where was the bucket's bandie?

{Tower)

wWhat was at the top of the tower? (T.V. antenna)

How many cross-bars did the antenna have?

Or
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APPENDEX 2a. {continued)
Picture 6. {Tower) {continued)

i1} &) What was in the middle of the tower? {Clock)

b)  What was the time on the clock?
Or

iy a) What was at the bottom of the tower? {Door)

b) Where was the doorknob?
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APPENDIX 2b.

SCORES FOR “'POSITION'" AND "DETAIL' RECALL OF PICTURES

Group 1. iGood' imagers with imagery instructions.

Picture recall
S Av. Q.M.I. rating Position Detail
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Group 2. Good'' imagers with verbalisation instructions.
P

Picture recall

5  Av. Q.M.i. rating Position Detail
[ 1.0 3 I
2 1.0 6 )
3 1.0 5 4
4 1.2 2 2
) 1.0 b 3
6 T.h 3 2
7 1.4 6 3
8 1.4 5 b
9 1.4 5 5
10 1.6 6 b

X 1.2h b5 3.4
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APPENDIX 2b. {continued)

Group 3. YPoor't imagaers with imagery instructions

Picture recall

S  Av. Q.M.i. rating Position Detail
i L. 4 5 H
2 k.2 & 5
3 3.8 5 4L
4 3.8 2 [
5 3.6 5 5
& 4.6 g b
7 4.0 5 3
8 3.8 5 3
g 3.8 5 - L
ic 3.6 g 3
X 3.96 4.7 3.3
Group 4. "Poor" imagers with verbalisation instructions.

Picture recall

$ Ay, Q.M. rating Position Detail
1 b4 i 3
2 4,o b k
3 3.8 2 |
il 3.6 4 i
5 3.6 6 b
6 k.o 5 b
7 b.h 5 3
8 k.o 5 2
9 3.8 5 2
10 3.6 6 2
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APPENDIX 3.

SCORES FOR "POSITION' RECALL OF PICTURES

Group 1. ‘'Good! imagers with Group 3. "Poor" imagers {('mnon-imagers')
: imagery instructions with imagery instructions
5 V.E.S. score Recall 5 V.E.5. score  Recall
i 13 4 ! 3 !
2 13 3 2 k 1
3 12 5 3 4 2
i 13 5 i 2 by
5 12 & 5 5 2
6 14 3 & 2 2
7 13 5 7 5 2
8 13 2 8 5 2
9 12 5 9 4 2
10 i2 3 i0 2 2
X 12.7 i1 X 3.6 2.0
Group 2. ‘'Good!" imagers with Group 4. ‘Poor! imagers (“non-imagers't)
verbalisation instructions with verbalisation instructions
S  V.E.5. score  Recall S V.E.S$. score Recall
1 15 6 I 3 4
2 12 6 2 5 4
3 12 ] 3 5 4
b th 3 4 5 4
5 i3 5 5 4 >
6 12 5 6 2 6
7 i3 3 7 4 4
8 12 3 & 2 3
9 13 4 9 5 6
10 13 4 10 i b
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APPENDIX La.
TEMES TAKEN TO TRANSMIT INFORMATION IN EACH QUTPUT

MﬁDﬁ}

Output times (seconds)
5  V.E.S5. score Tapping Spaaking Pointing

1 8 7.16 4,76 16.96

2 12 13.23 10.96 18.29

2 8 9.60 5.35 18.99
4 8 8.60 10.20 26.82

g 8 B.;2 4.98 20.32
6 i3 6.12 7.52 12.99
7 8 8.51 8.77 16.21

B 5 7.78 5.17 13,70
3 2 8.73 k.37 13.53
10 it 11.37 11.47 16.07
i1 L Th. 36 11.932 22.85
12 i3 10,74 5.32 16.65
13 12 6.69 7.%4 16,08
Th 7 9.53 8.05 15.79
i5 9 9.78 9,29 21.18
i6 10 4,.8%g .00 9.43
17 14 8.85 8.61 1h.92
i8 7 5. L L. 78 10.69
19 5 7.19 6.76 13.47
20 6 10.18 7.73 19.52
21 i3 14,50 12.96 23.00
22 4 8.91 7.30 13.54
213 6 8.2% §.05 17.90
24 9 11.54 7.66 16.53%
25 3 7.72 6.4 13.79
76 7 7-30 6.08 12.36
27 9 11.57 9.5] 18.91
28 10 13,97 8.11 18.74
29 11 10,71 7.36 14,02
30 i1 £.458 k.43 3.12

i
Each score represents the average time over three trials in an
output mode.
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APPENDIX La. (continued)

Qutput times (seconds)
S V.E.5. score Tapping Speaking Pointing

31 8 11.41 10.54 20.21
32 12 8.20 6.14 15.86
33 5 6.40 7.32 9,01
34 5 7.h9 8.02 11.37
35 i3 8.15 8.05 15,71
36 11 10.77 10,54 22.17
37 7 12,41 12.20 25.92
18 6 10,12 9.68 23.62
39 2 £.88 8.41 9.58
40 9 5.12 5.08 14.88
b1 12 7.31 7.06 15.89
42 8 4.85 7.14 26.15
43 6 10.40 7.96 21.37
Ly 7 .11 5.73 14.26
45 15 9.73 9.48 17.65
46 6 9.95 7.90 th.72
b7 iz 10.66 8.45 26.82
48 4 5.52 6.23 8,90
Ly 12 6.73 5.51 18.35
50 12 6.67 5.58 13.77

X 8.50 8.94 7.77 16.79
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APPENDIY Lb.

NON-PARAMETRIC TREND ANALYSIS

Ferguson's (1965) non-parametric trend analysis provides a test
of relationships between two variables X and Y, ft is non-parametric in
the sense that it is applied when one {or both) of the variablfes is (are)
ordinal. It is capable of distinguishing between monotonic {one braﬁch},
bitonic (two branch}, tritonic (three branch} - eiceterg - functions, but

gives no information about the specific forms of the functions.

The analysis is based on ranks and employs the sampling distribu-
tion of the statistic 5, as used in the definition of Kendall's coefficient

of rank correlation, tau {Kendall, 1948}.

5 describes disarray in a set of ranks paired on X, Y, To
compute this statistic the values of the X variable are ranked from lowest
to highest as are the values of the ¥ variable, Each pair of ranks is tﬁeﬁ
compared with every other pair, For each comparison of pairs of ranks a

weight of +1, ~1, or 0 is assigned according to the following rule:

+1 if the order of the X ranks is the same as that of the
corresponding ¥ ranks.

~1 if the order of the ¥ ranks is opposite to that of the
corresponding ¥ ranks.

¢ if the X ranks and/or the corresponding Y ranks are equal.

For example, for a comparison of the paired ranks X:3, Y:20 and
X:7, ¥Y:25, the weight assigned is +1; for a comparison of the paired
ranks X:7, Y:20 and X:3, Y:25, or a comparison of the paired ranks X:3,
¥:25 and X:7, Y:20, the weight is =1; and for a comparison of the paired
ranks X:3, Y:25 and X:3, Y:25, or of the paired ranks X:3, Y:20 and X:3,
Y:25, or of the paired ranks X:3, Y:20 and X:7, Y:20, the weight i5 0.

S is the sum of the weights over all comparisons of X, Y pairs.
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Commonly (particularly where X is an experimentally manipulated
variable) there are many ties on X and the data may be regarded as a set
of samples of Y which are ordered in relation to X. Under these circumstan-

ces, there are tabular procedures for calculating & {see Ferguson, 1965).

The significance of the relation between X and Y can be caiculated
" by referring 5 {(or the corresponding tau) to special tables for N<10
(Kendall, 1948). However, for N210, the sampling distribution of 5 {or tau]
approxima;es th; normal distribution {Kendall, 1948, pp. 38-39), and in thesé
cases the significance of § can be tested by referring the ratio g = %/%8

to standard tables of the normal distribution {with a correction of & for
continuity). The expressions for computing thé standard error of § (with,

and without ties on the ranks of the two variables) are given by Ferguson

(1965, p. 11, p. 13).

Where samples df Y for different léveis of X are independent
(i.e., based on different subjects), as in the present research, Ferguson's.
trend analysis proceeds as described above, with one difference. The values
of the dependent variable Y are ranked as before according to their natural
order, but the values of the independent variable, X, are ranked according
to their orthogonal polynomial weights for the number of different levels
of %, and the éesired trend. For monotonic trend these ranks feor X in
fact follow natural order, but for other trends they do not. For example,
take the following values of Y. Thes§ have been sarted into three samples
corresponding to increasing levels of X, (This example is taken from

Ferquson, 1965,)

Sample 1|: 3 71 e 22 29 31 36
Sampie f1: 3 L 7 18 19 32

Sample 111: 22 38 46 47 47 50 53 5h 56
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To test for monotonic trend we first consult the tables of
orthogonal polynomials (Fisher and Yates, 1963, pp. 98-108), and discover
that, for three leveis of an independent variable and a test for a single

‘branch function, the polynomial weights are =1, 0, +1. These are ranked

I, 2, 3. Thus, the data can be represented by a set of paired ranks, as
follows:
Sample |: X 1 i i [ 1 i [ 1

Sample ¢ X: 2 Z 2z 2 2 2

Y: 1.5 3 L5 8 9 14

Sample [l11: X 3 3 3 3 3 3 3 3 3
Y: 1G6.5 16 17 18.5 18.5 20 21 22 23

Here the X ranks are ordered with respect to other X ranks; only comparisons
of pairs of Y ranks are necessary. As the X ranks are in natural order,

a weight of +1 is assigned if a pair of Y ranks is in natural order, a

weight of -1 is assigned if a pair of ¥ ranks is in inverse order, and a

weight of 0 is assigned if the ranks of a pair are equal. The vatue of &

g

is: Sl +10+9+9+4+3+3+1 +9+08+9+9+9+7

= 105
The value of 14 is obtained by comparing the first Y rank for Sample |,
1.5, with all Y ranks for Samples 11 and 111, The raﬁk i.5 in Sampie |
Is not compared with other Y ranks fo% that sample, because all such
values in Sample | are tied on X {and sc comparisons of them are assigned
- a weight of 0 - see ahove}. The value of IG_ES obtained by comparing the
second Y rank for Sample | with ail Y ranks for Samples il and #1) - aﬁd

so on, until the final value of 7 is obtained by comparing the last Y rank

in Sample |l with each Y rank In Sample 114,
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To test for bi?onic trend in the same data, we again censult
the Fis%er and Yates tables for orthogonal polvnomials. For three
levels of an Independent variable, and a test for a two branch function,
the values of the polynomial are 1, -2, 1, which are ranked 2.5, ?, 2.5.

Again the valuzs of the dependent variable are ranked according to their

~natural order. The data for bitonic trend are represented as follows:
Sample |: X: 2.5 2.5 2.5 2.5 2.5 2.5 2.5 z.5
Y1 i.5 4.5 6 7 6.5 12 13 15
Sample [1: X: i | I 1 i i
Y: 1.5 3 4.5 8 9 1
Sampie 11: X: 2.5 2.5 2.5‘ 2.5 2.5 2.5 2.5 2.5 2.5
Y: 10.5 16 17 18.5  18.5 20 21 22 23
Here the X raﬂks for Sampltes | and [l are in inverse order, so
‘a weight of -1 is assigned to a pair of Sample | and Sample 1! Y ranks which

are in natural order, a value of +! is assigned {f the Y pair from these
samples is also In inverse order, and a weight of 0 if the two Y ranks are
equal. However, the X ranks for Samples t! and 1i] are in natural order,
so weights for comparisons of ¥ ranks for Sample | with ¥ ranks for Sampie
11l are assigned as for monotonic trend. The vatue of the § for bitonic
trend is:
S'»m"Sﬁ1+D+Q+h+h&&+6+9+§+9+9+9+7

= bl
The value of -5 is obtained by comparing the first Y rank of 1.5 for Sample
{ wifh each Y rank for Sample |}, and assigning weights as described above.
No comparison of pairs is necessary for Samples | and 11i, because these

samples are tied on X. The value of -1 in the equation is obtained by
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comparing the second Y rank for Sample |, with each Y rank for Sample II,
and so on, until the final value of 7 is obtained by comparing the last ¥

rank for Sample 1 with each Y rank for Sample 111,

For Nz10, the standard error of $ is computed (Ferquson, 1965,
p. 11, p. 13). The value of this error term depends on the number of ties
on each variable, and so will differ between tests for monotonic and bitonic
trend; there are more ties on the X variable in the test for the latter
trend than in the test for the former. 8 is corrected for continuity and

z obtained by dividing the corrected 5 by the standard error,

For compiete details, see Ferguson.

in Experiment 1V, there were 14 levels of X {14 V.E.S. score groups,
from 2 to 15 inclusive) and 50 ranked observations on the dependent (Y) vari-
able for each mode of output. The results of the tests for trend carried
out on the data for the experiment are presented below. Each & va!ﬂé

raported has been corrected Tor continulfty.

TESTS FOR RELATIONSHIPS BETWEEN V.E.S. SCORES AND TAPPING TIMES

H

i
€
#

i) Monotonic trend: & 118.87 = 0.93

}

117.37 = = -0.60

il

i1} Bitonic trend: =70 o

TESTS FOR RELATIONSHIPS BETWEEN V.E.S5. SCORES AND SPEAKING TIMES

]

i} Monotonic trend: 5= 63 o = 118,86 =z

o 0.53

L
=)
£

i6 o

s

I
[

117.37 =

ii} Bitonle trend: 5
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TESTS FOR RELATIONSHI!PS BETWEEN V.E.S. SCORES AND POINTING TIMES

fa)

i} Monotonic trend: S E,hzi

g

i18.87 =

H]
]

169 o

il
H

ii} Bitonic trend: 5

it

-292 o -2.43" (p=.013)

&

117.37 =z

TESTS FOR RELATIONSHiPS BETWEEN V.E.S. SCORES AND DIFFERENCES BETWEEN

TAPPING AND SPEAKING THMES

It

7 o = 118.86 = 0.40

g

~138 o

i} Monotonic trend: 35

#

~1.18

i

ii) Bitonic trend: 5

¥
i

117.37 =

TESTS FOR RELATIONSHIPS BETWEEN V.E.5. SCORES AND DIFFERENCES BETWEEN

POINTING AND TAPPING TIMES

k2 ¢

#
i

i18.86 =z

i} Monotonic trend: &

1.19

H

4]

]
[
it

it} Bitonic tren&: 5 -298 o, 117.36 = “E.SH* {p=.011}

TESTS FGR RELATIONSHIPS BETWEEN V.E.S. SCORES AND DIFFERENCES BETWEEN

POINTING AND SPEAKING TIMES

121 o

it

}.02

Ly
I

i} Monotonic trend: 118.87 =z

-2.69" (p=.007)

#
b

117.37 =

g
i

ii} Bitonic trend:

-316 o
5

i

The probabilities gupted beside the asterisked 2z values are for two-tailed
tests, Although the z value for the monotonic trend on the pointing data
is not sionificant on a two-talled test, it does approach significance

on a one-tailed test (p=.078).
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AMBIGUOUS PATTERNS AND POSITIVE FRAGMENTS

FIRST
PATTERN

“‘ —
]

#
/4
/
¢ ¥
y
; 1 |
’
¢
¢
/ H
p
4
'
#
‘ i
’
/
/¢
¢
¢
#
#
/
1la ¢ ic
# . )

Compatible Incompatible

FRAGMENTS
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{continuad)

/\
X_X
Y%

2

2a

Compatible

SECOND
PATTERN

FRAGMENTS

AR

AR A LRSS LAY

2b

DA

B R R R R R O T R A T R IR R R R R R R R R

T E R RN R W TR R MW R R,

|
(=1

> <

Incompatible

133
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THIRD

\ PATTERN

.
,,,,,,,,, 3
AR oot
FRAGMENTS

—

3a i : 3b
|

Compatible

Incompatible
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FOURTH

/ \/ \\ PATTERN

FRAGMENTS

4a 4b 4c

ALCTLRRRCRRNRR ST NN Y
SSS A C LR LS SR

Compatible

D,

4d

4e

TR A LTRAR R R R R R R R R R Y

Incompatible
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FIFTH
PATTERN
5
FRAGMENTS
¢+
L]
’
¢
#
]
#
#
4
[4
’
[
. 7
’
p3
!
’
¢
5a 5b

Compatible

3

incompatibie
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RECONSTRUCT [ON SCORES

Fragments

Compatible

incompatible

V.E.S. score

5

o P o W ngD P 0 (O D) T 000 T WD P 00 S0 ROV ROV S0 D TN Y P WD WD BN RO T e

OO M~ MDD O MO 000D MV D) P00 w0 ONES gD W00 000G O8 M0 o0 o0

OV N P o P L o D A G S0 M e OO WD SO0 VOO0 QD M G GRND OO L O G o e

A e e e g

1
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Fragments _
5 V.E.S., score Compatible Incompatibie
35 i 10 g8
36 ' 13 9 8
37 13 6 8
38 5 8 i
33 10 & 5
40 & g 7
i il 10 8
42 5 & i
43 10 9 7
Ly i2 g9 7
45 g 6 B
Lg 12 7 8
4y g 8 5
48 11 10 9
hg 15 7 7
54 9 6 5
51 12 g 8
52 7 10 7
53 13 7 7
5k 9 8 7
55 9 5 7
56 8 6 5
57 [ g B
58 12 9 8
59 9 g 6
&0 4 8 5
61 2 g b

X ' 8.28 7.79 6.49
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RESULTS OF TESTS FQR TREND

The number of levels of X {see Appendix 4b) was 14 (V.E.S. sCore groups
1-15, excluding 1A},  The number of ranked ohservations on ¥ {the dependent

variable} was 61,

TESTS FOR RELATIONSHIPS BETWEEN V,E.S., SCORES AND NUMBER OF CORRECT

RECONSTRUCTIONS ARDUND COMPATIBLE FRAGMENTS

il
#

i} Monotonic trend. S = 186 o, 155,42 =

i
—

.19

66 g

s

i

ii) Bitonic trend. by 0.42

f

153,46 2

it

TESTS FOR RELATIONSHIPS BETWEEN V.E.S5. SCORES AND NUMBER OF CORRECT

RECONSTRUCTIONS AROUND INCOMPATIBLE FRAGMENTS

i) Monotonic trend. & 5,60 {p<Q0006)

156,04 =

L]
H

719 o

154,07 = 1.65

¥

255 o

s

i
i

ii} Bitonic-trend, 3
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DOT PATTERN AND RECOGHITION SETS

PATTERN

RECOGNITION SET
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PATTERN

RECOGNITION SET



APPENDIX ba.

{continued)

]

RECOGNITION SET

i~ R T—
PATTERN

L) -
bd -
» L] »

203
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PATTERN

RECOGNITION SET
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PATTERN

RECN!TION SET
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PATTERN

RECOGNITION SET
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PATTERN

RECOGNITION SET
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PATTERN

RECOGNITION SET
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{continued}

PATTERN

RECOGNITION SET

<09
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PATTERN

RECOGNITION  SET
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PATTERN

RECOGNITION SET
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{continued)

PATTERN

" RECOGNITION  SET
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PATTERN

Reco_enmm SET
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PATTERN

RECOGNITION  SET
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RECOGNITION SET
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PATTERN

RECOGNITION "SET
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PATTERN

RECOGNITION  SET
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PATTERN

RECOGNITION SET
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SCORES FOR RECALL AND RECOGNIT!ON

S V.E.5. score Recall Recognition
1 13 15 16
2 5 9 18
3 5 2 15
b g 11 18
5 7 7 15
6 2] 5 1]
7 6 6 i2
8 11 13 17
9 11 12 14
10 12 10 13
il H 13 i8
12 8§ g9 i8
13 2 5 i7
14 7 8 15
15 5 4 17
16 12 13 17
17 8 10 17
i8 12 13 18
19 g 8 15
20 15 10 15
23 g 10 ¥
22 6 9 18
23 il 13 17
24 g 8 i5
25 7 6 15
26 14 14 17
27 12 13 17
28 g B 1h
29 ] 8 16
30 5 6 i5
31 2 8 15
32 9 9 15
33 4 9 18
34 9 10 17
35 6 9 17

- 219
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$ V.,E.S. scare Recall Recognition
36 1o 1 i7
37 3 18
38 1o 13 16
39 13 13 17
40 7 8 16
b1 5 7 Th
42 9 e 16
L3 8 g 17
Ly 9 i0 18
Ly 8 i0 15
L6 6 7 15
47 13 iz 15
48 il 12 18
Lg 12 15 18
50 9 8 I5
51 11 i3 18
52 7 10 15

X 8.4k 9.62 C16.19




221
APPENDIX 6c.

RESULTS OF TESTS FOR TREND

The number of levels of X {see Appendix 4b) was 15 (V.E.S5. score groups
1-15, inclusive). The number of ranked observations on Y (the dependent

variabte) was 52.

TESTS FOR RELATIONSHIPS BETWEEN V.E.S. SCORES ﬁND NUMBER OF CORRECT

'RECALL DRAWINGS

126,84 g = 6.35° (p<<.00006)

1§
13

i)  Monotonic trend: S

791 ¢

ii} Bitonic trend: 3

122.66 "z = 1.67

b=

205 g

TESTS FOR RELATIONSHIPS BETWEEN V.E.S. SCORES AND NUMBER OF CORRECT

RECOGNITION CHOICES

i

i} Monotonic trend: & = 100 o 121.88 z = 0.81

ii) Bitonic trend: S = 78 ¢

i

120,15 z = 0.64

3
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