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ABSTRACT

The basic premise of this study, is that although attention is
essential for learning, those most closely concerned with the
learning/teaching process, teachers and other educational practitioners,
have little or no knowledge of the concept of attention, or how it can
be applied to learning. The aims of the study are, therefore, twofold:
to increase knowledge of the attentional concept; and to suggest ways
in which this knowledge can be applied in the design and implementation
of learning/teaching sequences.

In order to achieve these aims, the study is undertaken in two
parts, Part One investigates, through the literature, the attentional
concept. Initially a brief history of the development of attention as
a psychological construct is presented, followed by a consideration of
the difficulties surrounding the defining of attention. Secondly a review
of the existing literature is undertaken, The framework into which the
literature is reviewed and classified is a multidimensional framework

consisting of three categories:

(i) activation
(ii) selective attention

(iii) vigilence/maintaining attention,

and was suggested and adapted from the work of Moray (1969a, 1969b).
Although the review presented is not exhaustive it is felt to be
representative of the major theoretical and research concerns surrounding

attention,

Part Two is concerned with how knowledge of attention can be
transferred into useful teaching principles, and practices, To this end
a model of attention to be applied to learning is proposed and is
followed by a guidebook of practical teaching procedures that can be
utilised in the design and implementation of learning/teaching

sequences,
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CHAPTER ONE

INTRODUCT ION

The Nature of the Study

Attention is essential for learning., The importance of attention
for learning has been widely recognised by educational psychologists, and
may be illustrated in the following words:

One category of behaviour that enters into all
formal and informal learning of the child -
which is a given in the functioning of the other
basic behavioural repetoire - involves what is
called attention in common sense terms.

(Staats, 1971, 172)

Because attention is essential for learning, those most closely
connected with the learning process, teachers and other educational
practitioners, could be expected to be thoroughly familiar with the
concept, and to utilise it in the designing of teaching sequences, The
basic premise upon which this study was undertaken, however, is that
teachers generally have little, or no, understanding of attention and,

therefore, take no cognisance of it in teaching situations.

Informal questioning of teachers seemed to verify this premise,
When asked about attention answers like the following were provided:
"Is it something like listening?"; "Attention ... is when they (pupils)
loock at you and not out the window"; end "Attention, that must have
something to do with social behaviour ... if you make them wait to speek,

they attend - if they have spoken they are no longer with you."

Indeed, the concept of attention is difficult to define, However, as
it plays such an important role in learning some attempt to review the
existing status of attention as it appears in the literature should be
undertaken so that the knowledge thus gained may then be used to inform

decisions made in the designing and implementation of lesson sequences,

The aims of thkis study are, therefore, twofold., It aims firstly to
review and classifly the existing literature on attention. Secondly it
airs tc provide a model of attention that mey be applied to learning, and
to show the way this model can be used to essist decision-making durin

the design of learning tasks.



The study is organised into two parts. Part One investigates the
concept of attention itself, A brief history is provided and consider-
aéion given to the difficulties of defining attention. Current literature
is then reviewed, In order that this could be undertaken a fram=zwork
needed to adopted. Justification for the adoption of a multidimensional
framework is followed by the review of literature in terms of that frame-
work, The categories under which the attentional literature is reviewed
are (i) Activation

(ii) Selective attention

(iii) Vigilance/Maintaining attention
These separate, though not mutually exclusive, approaches to classifying
attention were suggested by the work of Moray (1969a, 1969b). Each

approach is the subject of a chapter in the later pages of Part One.

Whenever the process of human learning is investigated, as Gagne and
Rohwer (1969) point out, it may be assumed that the knowledge so gained
mgy be seen to result in the development of more effective instructional
procedures and Part Two, therefore attempts to provide constructive
suggestions, in light of the literature reviewed, for the educator in the
learning/teaching situation, To this end, Chapter Bight proposes a model
of attention to be applied 'to learning and a guidebook of practical

teaching procedures is presented in Chapter Nine,

In sum, the study here presented, intends to
p
(i) review, categorise and interpret the literature
pertaining to attention and learning; and
ii) apply the knowledge gained to suggest instructional
ply ge g g
guidelines for the teacner in the classroom

setting.

Importance of Study

As educators agree that attention is essential for learning, it is
important that educators generally, and teachers in particular, employ
teaching strategies that take cognisaice of the various aspects of

attention in the learning situation,



Conflicting and conflusing reports on the nature of attention in
learning does not make the educators task easy, however, and thus the
importance of the study. Because it not only reviews the concept of
attention and clarifies the current standing of this concept, but also
because it has attempted to propose possible teaching strategies which
are informed by such knowledge, the paper may be seen to provide
information from which a set of tools, useful in the learning and teaching

situation, may be developed.

The study may also be seen as important because a review and
classification of recent definitions of attention, such as this, may
provide a useful starting point for future researchers in the field of
attention and learning. Mostosky (1970) has also recognised this need:

With the increased frequency with which the word
(attention) is used, and in the face of the diverse
experimental tactics which have been suggested in the
name of praising or burying attention research, some
elimination of ambiguities of definition would appear
to be essential,
(Mostof's«y, 1970, 9)
The practical justification for this study rests, therefore, on the
assumption that because attention is such an essential element in learning
and because, at present, it is an under-utilised step in the teaching
process (Allington, 19?5) a collation and interpretation of the data on
attention in learning may, ultimately, lead to teaching situations where

the various aspects of attention are rezognised and applied.



PART ONE

ATTENTION : A REVIEW




CHAPTER TWO

Attention: A Brief History

In acknowledging the diversity and confusion which surrounds the
term attention today, it appears necessary to look briefly at the history
of the concept in order to determine the possible explanation for this
situation, In fact the history of the concept is both interesting and

informative in light of the present confusion,

Lord Verulum (Francis Bacon), in his observations of animal speech
maintained that birds, when compared with other beasts, 'learne to
imitate Speech' because they, of all the beasts have learned to attend.

But I conveive, that the Aptnesse of Birds,
is not so much in the Conformite of the
Organs of Speech, as in their Attention.

He goes on to say that

.+« those that teach Birds to sing, doe
keepe them Waking, to increase their
Attention.

(Bacon, 1627, 65)

Bacon, thus, provides one of the earliest recorded statements linking
attention with learning. Concerning human learning, Helvetius (1758), some
years later, suggested that inequality in minds between individuals was
caused by an unegual capacity for attention. He believed that

Since it is more or less attention which
engraves objects more or less deeply into
memory, and makes us more or less perceptive
of the relationships which form the greater
part of our true and false judgements; and
since we owe almost all our ideas to
attention, it is plain that the unequal
strength of men's minds depends on their
unequal capacity flor attention ...

(Helvetius, 1758,Ch.k.

The importance of the role of attention in learaing has long been
recognisad in psychology although it has been subjected to many shifts i
popularity, with some recognising it as an absolutely esszntial consiruc ,

and others ignoring it as an ill-defined irrelevant construct.

The period from 1750 through 1920 ( approximate dates) was of

particular significance for this period and marks the origin of modern



psychology within science - and consequently the origins of the
attentional construct may also be found. The development of the concept
of attention is closely linked with the founding of experimental psychol-
ogy, and those associated with this development particularly Helmholtz,
Muller, Wundt and the work carried out at the Leipzig laboratory, Kulpe
and the Wurzburg school and Titchener., Similarly, soon after the turn

of the century a demise in popularity of the construct was observed and
this may be linked with the development of Gestalt psychology and

Behaviourism,

What did the early psychologists discover about attention and how

did they define the concept? In answering this question, it is important
to note that, when reviewing the literature, it is possible, in retrospect,
to identify the discoveries that have come to be recognised as part of the
construct -~ psychologists at the time did not necessarily recognise
these constituent parts. In fact Boring (1970) believes that the history
of the phenomenon of attention involves 'at least ten overlapping little
histories'. Indeed a number of overlapping little histories are identi-
fiable in the literature and will be discussed in the f'ollowing pages of

this chapter,

One of the most enduring notions of attention was linked to the
belief that in order to attend to something, an individual must withdraw
from surrounding stimuli, and was proposed by Bonnet in 1760. He
formulated what has commonly been labeled the drainage theory of attention
and this theory remained popular for some 150 years. Bonnet wrote that
when an individual tumms his attention to some object then:

He turns his eye away from surrounding objects;
thus he weakens the impression that those

Ob jects make, He fixes his view on the Object of
his Attention; he concentrates it on that Object;
he tenses the organ for that Object ...

(Bonnet, 1760, 136)

Because the attention is focussed on the 0bject, neighbouring objects
fail to make an impression on the soul, This view became associated with
the Functionalist view of attention as a "sclective" process. William James
(1890) is recognised as the chief representative of this school, He wrote

My experience is what I agree to attend to. Only
those items which I notice shape my mind - without
selective interest experience is an utter chaos ...

(James, 1890, 402)



Initial impetus for the study of attention, experimentally, is
regarded to be the study of personal differences between individual
astronomers in their observations of the movements of stellar events.
Maskelyne, observer royal at Greenwich Observatory recorded such differences
ih 1795 but Bessel, recognising the significance of the differences is
responsible for the 'personal equation'., His study of the differences,
and his comparisons of his own observations with those of fellow astro-
nomers, showed that individual differences in the speed of reaction existed.
Although an astronomy problem, Bessel had the foresight to realise how
importantly personal variability entered into these differences, and the
problem became a psychological one. In so doing, two more of the over-
lapping -histories of the attentional construct became definite -lines
of research in the new experimental psychology. These lines of research
are summarised by

(i) the complication experiment

(ii) the reaction experiment.

Herbart in 1816 proposed the term "complication" as meaning a mental
complex which includes processes from more than one sense department
(Boring, 1957, 142). The complication experiment showed that the results
obtained in the classical astronomic setting of the experiment depended
on the disposition of attention, in the sense that the stimuli to which
the attention was principally directed enjoy the prior entry into

consciousness,

The reaction time experiment was developed in 1850 by Helmholtz. It
was based on a subject indicating as quickly as possible when he felt an
electric shocx which was used to stimulate the skin away from the brain
and then near the brain, Helmholtz was, however, only able to gain a
rough estimate of individual reaction times, A significant advance in
the ability to measure individual reaction times was made by Hirsch when

he adopted the newly developed Hipp chronoscope for that purposs,

F.C., Donders further advanced knowledge of reaction times when, in
1868, he 'attempted to measure the physiological time of mental processes
such as discrimination and choice' (Woodworth and Schlosberg, 1954, 10).

In so doing he was able to study compound reactions,

Lange (1888) in Wundt's laboratory continued to study reaction times
and seem=d to confirm the generzsl validity of the Donder's procedure when

he discovered that ths differences between sensorial and muscular reactions



depended on the subject's attention before he reads. Kulpe at Wurzburg,
acnhieved similar results postulating attention as predisposition or

preparation,

This was followed by the contributions of Watt and Ach (1904-05)
who introduced the notion of the "Einstellung" or attentional set and
finally the concept of the determining tendency to explain a directing

force in thought processes.

Another line of investigation on attention stemmed from comments
made by Sir William Hamilton (1859) to students in a lecture on meta-
physics., He stated that if you were to throw some marbles on the floor,
you would

find it difficult to view at once more than six,
or seven at the most, without confusion; but if
you group them into twos, or threes or fives you
can comprehend as many groups as you can units
because the mind considers these groups only as
units,

(Hamilton, 1859,lect. x/v)

and thus initiated work on the span of attention or the span of apprehen-
sion as it was more commonly called, Jevons (1891) carried out systematic
experiments on the span of apprehension, and found that the span may vary

from moment to moment,

Wundt, and his associates, continued their study of attention in
two major ways:
(i) its range or span, and

(ii) its fluctuations.

Cattell, concerning himself with the first of these, carriec out
experiments on the span of attention, He found that on a single . ‘posure,
too short to allow any movement of attention, that four, five or x
units (words, lines or letters) could be apprehended. At the sam time

Dietze examined the range of attention for successvie stimuli.

As a result of theses investigations, Wundt saw attention as :xisting

in two dimensions, embracing not only simultaneous but successive .vents



... with very keen attention both stimuli can
enter the focus of consciousness simultaneously:
all that is required for this to happen is that
attention shall be divided as evenly as possible
over both stimuli

(Wundt, 178k, 753)

The 'conditions of attention', the final line of study discussed here,
were first outlined by G.E. Muller in 1873. In his doctorate thesis,

Zur Theorie der Sinnlichen Aufmerksamkeit, he pointed out that such things

as familiarity, novelty and intensity of stimuli play a definite role in
determining what may enter the focus of attention. His views have had a

great deal of influence on all subsequent treatments of attention.

As stated at the outset of this discussion the historical foundation
of attention is very closely linked with the development of experimental
psychology and thus with Wundt and his colleagues, The death of Wundt in
1920, saw Titchener rise to become the champion of the Wundtian tradition

until his own death in 1927.

Titchener had little doubt about the centrality of the concept of
attention in psychology.
The doctrine of attention is the nerve of
the whole psychological system, and that as

men Jjudge of it, so shall they be Jjudged
before the general tribunal of psychology

(Titchener, 1908, 173)

However, because he believed attention to be observable, he 'tried
to deal with attention as an extra attribute of sensation, an attribute
of e¢learness of vividness which all sensations have and wnich occurs in

high degree when a sensation is attended to' (Boring, 1970, 6).

Although unsuccessful in convincing psychologists generally of the
validity of his views, Boring (1970) suggests none-the-less that this view
impeded the development of the experimental psychology for three dscades.

The same period saw the establishment of the Gestalt and Behzaviour-
ist schools. Attention did not conform to the SR rules formulated by the
Behaviourists aid rapidly lost approval, Similarly the Gesta%t scnool
preferred to study 'perception' in place of attention. Work on the
construct thus became concealed in research on perception and motivation
and in attitude studies,

WASSEY UNIVERSITY,
LIBRARY
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The early history of attention in psychology isboth confusing énd
often contradictory with the same construct labelled differently by many
who studied it, Overlapping histories characterise the development of
the attentional concept and the more important of these have been out-
lined., Woodworth and Schlosberg (1954) effectively summarise the history
of attention up till the 1950%,

In spite of the practical reality of attending, the
status of attention in systematic psychology has been
uncertain and dubious for a long time., Early psycholo-
gists thought of it as a faculty or power, akin to the
Will ... Not very different has been the view of many
functional psychologists ... Any such view was
strongly opposed by the associationists who wished to
recognise as forces only sensory stimulation and
association. The Gestalt psychologists also have
regarded any force of attention as extraneous to the
field forces which in their view are the dynamic
factors in human activity. The behaviourists have
re jected attention as a mere traditional mentalistic
concept,
(Woodworth and Scholsberg, 1954,

72-73)

Since 1950 attention has again returned as a subJject of psychological
and phsyiological research, There may be many reasons for this rise in
popularity but probably the most important of these is that the human was
recognised as somewhat more than a stimulus response machine, He was again
seen as capable of actively searching for and selecting stimuli that are

important for him and ignoring those Jjudged to be unimportant.

Renewed interest in the concept has led to research work in many

experimental domains, The most important of these domains are:

(i) selective attention

(ii) sustained attention or vigilance, and

(iii) neurophysiological correlates of attention.

Interest in selective attention may be seen as a 'picking up the threads'
of the earlier work of theorists for selective attention is what the
functionalists believed attention was all about. The major impetus for
research in this area was given by Cherry (1953) who investigated human
information processing using dichotic listening experiments, and was
continued by Broadbent (1958), Moray (1959) and, more recently by Treisman
(1969).
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Sustained attention or vigilance experiments are also linked, though
more indirectly, with historical interpretations of attention. In this
work researchers areconcerned with the 'result of the attentive process,
or the "sensory clearness", that was stressed by the Structuralists'
(Swets and Kristofferson, 1970). The major research question in this
line of study is why does a subject's performance become less efficient
when he is engaged in a monotonous task? The "vigilance task" was
developed in an attempt to answer this question (N.H, Mackworth, 1950).
Vigilance tasks usually require subjects to detect 'infrequent, irregular
and barely discriminable signals when presented against a background of

monotonous and repetitive stimulation' (Gale and Lynn, 1972).

Theories of performance decrement have been proposed to account for
this drop in performance. Major contributors are; N.H. Mackworth (1950),
J.F. Mackworth (1969, 1970), Egan, Greenberg and Schulman (1961), and
Hatfield and Loeb (1968).

An active area of research during the last decades has concerned
itself with analysing the physiological bases of attention., This analysis
was initially linked with work on the reticular activating system and also
with work conducted on arousal and habituation. Pavlov (1927) introduced
the notion of the orienting reflex and much work has since been undertaken
studying activation and the orienting reflex in the classical conditioning
tradition (Zaparozhets, 1961; Voronin et al., 1965). The orienting
response is 'a complicated series of neural, sensory, circulatory, and
motor components which is elicited by certain stimuli' (Harris, 1976, 49).
Research on the neurophysiological correlates of attention is, of necessity,
concerned more with internal biological changes rather than overt behaviour.
Because of thi emphasis, work on activation has limited application in the
educational se ting and has tended to be less widely reported in educational
psychology jou aals when compared with the other two major attentional

research domai s,

This cha ter is presented not because it suggests answers to the
diversity and : onfusion which surrounds the atteantional coastruct today,
but rather beciuse it shows that the history of the concept was fraught
with many of ths same difficulties present researchers face when trying
to adequately define attention.



12

Attention has not been well defined historically, it has developad
through a wide number of differentiated research domains, and the work
conducted since 1950 has strengthened rather than diffused the complexity

which surrounds the concept,

An important question which has been raised during this discussion
is why attention is so difficult to define - Chapter Three attempts

to answer this question,
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CHAPTER THREE

ATTENTION: THE "VERBAL PHANTOM"

Attention, upon first reflection, appears comparatively easy to
define -~ most people believe they know what attention is, In psychology,
as was seen in the previous chapter, this is certainly not the case, Why

has attention come to be recognised as the 'verbal phantom'? (James, 1890).

Three reasons immediately present themselves., Firstly the nature of
the history of attention, with its consequent decline in favour during
the central part of this century must be seen as a major difficulty and
set-back for those who now study the concept. Because the behaviourists
refused to provide an explanation for the fact that an individual is
constantly being exposed to a huge number of stimuli at any one moment
and that the individual somehow deals with these competing stimuli, the
study of attention has been badly hindered. Only recently has there been
some recognition of a need to define the process by which the individual

attends to one rather than the multitude of competing stimuli.

The second major reason why attention is such a problem for the
students of psychology is because attention, the concept, has been
described and defined in numérous numbers of ways. Terms such as arousal,
vigilance, selective attention, abstraction, plus many others, have been
used frequently as synonymous with attention, Consequently, research on
each different aspect has been undertaken with little knowledge of the

inter-relatedness, or otherwise, of the research findings.

Berlyne (1970) suggests that the third factor hindering the
investigation of attention has been that until recently we have had no
way of measuring the number of stimuli an individual can attend to at
any given moment. Clearly ressarchers have found it necessary to measure
the attributes of attention in order to prove experimentally the existence
of the phenomenon. With the development of the human information process-
ing models over recent years this problem appears now to be largely over-

come,

In addition to the problems mentioned above, Mostofsky (1970, 10)
suggests that there may also be 'three major catzgories of recurring

criticism to the concept of attention' which can be recognised.
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In some fields of attention research, researchers, as yet, have
not been able to identify or agree upon a 'dependent variable as the
external referent for ascertaining the presance of attention' (Mostofsky,
1970, 10). Thus attention is an inferred process - for only after a
sub ject has made a response bo presented stimuli can it be said that the

individual has attended.

Responses may be made in a number of ways:- learned responses such
as answering a question correctly have been used to indicate attention;
body orientation in the direction of the presented stimulus has also been
used to indicate that the subject has attended, as have measures of physio-

logical changes in the body,

Clearly definitions of the concept which rely on describing
attention after the subject has attended appear circular and as such open
to criticism. Here attention is measured intasks requiring responses and
then inferred from those responses, Mostofsky (1970) identifies this
problem in the logic of many definitions of attention as the first area
of criticism surrounding the attentional concept, for in presenting such
definitions researchers suggest that attention and response to stimuli
are one and the same - whereas, more correctly, responses to stimuli

enable the identification of attention.

'The failure to select a dependent variable as the external referent
for ascertaining the presence of attention, independent of that which is
to be measured, has been serious' (Mostofsky, 1970, 10) and has raised the
interesting research question of whether an individual learns because he
attends or whether he attends because }l.2 has learned., The classical
Zeaman and House findings (1963) have t 2en strongly criticised for they
imply that 'retardates are deficient i: acquiring fattention" responses
because they already have an attention leficit' (Wischner, 1967, 213).
Although circular in meaning this piec: of research has led to a multitude
of studies all of which have failed to select a dependent variable and,
therefore, all suffer from the critici:m that their results are circular

with responses being both cause and efi:ct.

The second criticism hindering th= study of attention as a concept,
is the attempt being made to physiologise attention - bringing with it

views of attention in physiological terms when in fact no substantive
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physiological data exists to warrant such views, Interpretations of
attention in these physiological terms has produced fears, and thus

criticisms, by some, of a revival of mentalism,

Evidence of a possible physiological mechanisms for attention
has been suggested by the research findings of Hernandez-Peon gg_gl.,(1956).
When one sensory channel is employed, other channels may be gated out.
Results indicate that the focus of attention is brought about by sensory
input which reaches the sensory parts of the central nervous system;

correspondingly the sensory input in the margin of attention is inhibited.

Although evidence for this mechanism comes from experiments in which
recordings are actually made from the sensory channels, (Hernandez-Peon
et al., 1956) more recent experiments have cast doubt on this conception,
finding a lessening of responding in the nervous system for all stimuli,

even those involved in the focus of attention (Thompson, 1967).

Worden (1966) has been a strong critic of this view of attention
and maintains that there has been no evidence, of any substance, of
attentive states at the cochlear nucleus. He goes on to assert that any
observations of such attentive states "can be better explained in terms
of inadequate control of relevant variables and inadequate sampling
procadures" (Worden, 1966, L5).

The third, and final, criticism of attention contends that the whole
concept of attention - and the study of that concept = 1is pl=sonastic:
that the information gained and analysed by researchers in this field of
study is 'adequately analysable in other contexts, and nothing is to be
gained by attributing additional connotative frills' (Mostofsky, 1970, 12).
Those that hold this view believe the elements which are said to make up
the attentional concept may, in fact, be found in many existing research
structures such as orienting responses, cognitive-perceptual descriptions

and stimulus control theory.

Rightly, Mostofsky (1970) asks whether attention is merely part of
other psychological frameworks or whether there is justification for
treating it as a concept in its own right. In each case, Mostofsiy
cogently argues that attention is still a useful framework and can offer

something more than existing structures.
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Mostofsky (1970) clearly shows that-the difficulties surrounding
the study of attention are indeed enormous, and discusses in some detail
the criticisms that have been levelled against the study of the concept.
None-the-less he concludes that attention should not be rejected rather
that instead of viewing it as a single entity, attention must be recognised,
researcned and studied as a multidimensional concept so that conceptual

clarity may result in the future (Mostofsky, 1970).

This also, is one of the major theses of this paper. To view
attention as a global concept breeds confusion ‘- but by studying the
individual dimensions that make up attention, some important insights into
the concept and its usefulness, particularly in the educational field, can

be made,

The next section, therefore, discusses: the various multidimensional
conceptualisations of attention; provides justification for the choice of
dimensions chosen here for study and investigates individually, through

the literature, each dimension.
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CHAPTER FOUR

ATTENTION: A MULTIDIMENSIONAL CONCEPT?

Like James (1870), many classroom teachers maintain that 'everyone
knows what attention is', Thus, so long as a pupil is seen to be attend-
ing: that is, if the pupil is looking at the right place at the right
time; if the pupil sits or stands still when the stimulus is presented;
and if the correct reply follows a question regarding that stimulus, then
the teacher assumes that the child is attending., The resulting lack of
cognisance, on the part of the majority of teachers, that there may be
something more to attention may account for the failure to fully utilise

knowledge of attention in the classroom setting.

There has been little or no recognition by educational practitioners
that it is reasonable ' ... for educational purposes at least, that
attention is made up of a number of different, partizlly independent
components, and that these components may have different influences on
learning' (Keogh and Margolis, 1976, 20). Consdering the number of con-
ceptions of attention which have beenposited proposing inter-related

functions, this lack of reccgnition is somewhat surprising.

Mostof'sky proposes that attention is a multivariate concept because
it implies considerztions of 'process (attentional), subject (attentive),
and stimulus (attention-getting)' (Mostofsky, 1970, 22), Dykman et al,
(1971) treat attention as a unitary trait but propound the existence of
four inter-related functions: alertness, stimulus selection, focussing

and vigilance,

S. Jay Samuels (1977) proposes that attention consists cf two
components - an extermal component and an internal componen:. The
external component of attention is that set of behaviours outlined above,
that teachers use to monitor a child's atiention to the task =t hand. These
observable behaviours are, without doubt, importent cues for *he classroom
teacher. Not only can they indicate learning, through correc: responses
to task-relevent stimulus questions, but they cen also indicare the degree
to which a pupil cen adapt to the classroom environment for 'paying
attention' is a prerequisite for a2ll educestional activities in the class-

room situation.
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Although these external displeys are important in learning, Samuels

(1977) believes the internal manifestations of attention, while being
particularly difficult to describe, are even more crucial. Three charact-
eristics of internal attention are proposed: alertness, selectivity, and
limited capacity.

Alertness is described in two ways. In one sense alertness refers
to nothing more than 'the active attempt to come in contact with sources
of information' (Samuels, 1977, 17). Alertness can also be used in terms
of an individual's ability to sustain attention over a long task - and

this aspect of alertness is commonly labelled 'vigilance'.

Selective attention, the second characteristic of internal attention,
megns that an individual is able to attend to one source of information
selected from the many of which he is constently being bombarded, Having
selected the scurce of information an individual is also able to select one
kind of information, present in that source, rather than another. For
example, a subject, having attended to the class 'circles' from a set of
triangles, squares and circles, is then able to distinguish or attend to

the red, as opposed to the yellow circles.

The final charecteristic of internal attention, limited capacity,
implies simply that we can, at any one time, attend to only one event.
Samuels (1977) provides convincing proof of tkis. He shows that while we
may perform two tasks simultaneously - for example, typing a report and
answering questions - this is only possible when one of these tasks,
in this case typing, is performed without attention. Tasks may be per-
formed without attention when skill has been developed at those tasks,
(Samuels, 1977).

A second discussion of attention and its inter-related functions
to be outlined here comes from the work of Keogh and Margolis (1976).
Although the study provided by these writers is directed at professionals
working with children with learning problems in particuler, the three

dimensional sapproach to the study of attention has much wider application.

The three separete, although probably interactive, aspects of
attention are: coming to attention; decision making; and ability to sustain
attention over time (Keogh and Magolis, 1976, 21). 'Coming to attention'
denotes that a pupil focusses his attention on the task at hand anc is able

to understand the task and what action he is required to perform, This
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means a pupil must exhibit attending behaviour in an appropriate
direction and secondly he must be able to select and organise the salient
and critical attributes of the task (Keogh and Margolis, 1976). Coming to
attention is similar to Samuels' (1977) external component of attention

and the internal, selective, characteristic.

The second aspect of attention, 'decision-making', is significant
in that never before has it been included as a component of the attentional
concept., Impulsive decision making by pupils in problem solving can be
linked, argue Keogh and Margolis, with procblems in coming to and maintain-

ing attention,

The final aspect of attention, the ability to sustein attention over
time, is synonymous with Samuels' (1977) alertness characteristic. Clearly
the ability of a pupil to maintain attention, so that a task may be

completed, is of the utmost importance in learning.

Thus far, a number of studies positing the existence of separate
aspects have been outlined, No evidence, however, has been provided to
suggest the validity of employing such frameworks and it is important to
convince the reader of a need to study attention as a multidimensional
concept since it is the stance adopted in the present review, A look at
some studies which suggest a need to study attention in this way, does,

therefore, follow,

Recent physiological studies ccncerned with investigating changes
in subJjects during attending behaviour provide support for a different-
iated analysis of attention, Lacey, Kagen, Lacey and Moss (1963), for
example, found that situations where subjects were required to attend to
external environment, decreases in cardiac rates resulted. On the other
hand, situations requiring the sub,:cts to ignore the envirocnment and
employ cognitive processing skills resulted in accelerated cardiac rates.
Further studies by Lacey and Lacey zand associates have confirmed these
results, as have a series of studics by Obrist and colleagues (Lacey,
1967; Lacey and Leacey, 1970; Obrist, Webb, Sutterer and Howard, 1970;

Obrist, Sutterer and Howard, 1971.)

Whilst the above-mentioned laboratory investigations of attention

support a diff'erentiated classification of the concept, the Hallahan,
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Kauffman and Ball (1974) research, although not concerned with physiological
chianges but rather observatiorns of children's behvaiour, alsc supported this

view,

Hallahan, Kauffman and Ball (1974) investigated the effects of
stimulus attenuation on selective attention performances of children in
first, fifth and seventh grades. The investigation 'found no relationship
between measures of percent of time attending to task and shifts in
attention, leading to the suggestion that these aspects of attention must
be treated separately' (Keogh and Margolis, 1976, 20).

In studying the development of activity levels in children, Routh,
Schroeder and 0'Tuama (1974) concluded that activity levels differed
markedly according to the setting in which the child was placed and
according to the activity to be performed, and that, therefore, activity

levels are multidimensional.

The important implications of this, and other, studies, is that when
an individual attends, the way he attends is not alwasy the same -
rather attention modes are dependent on the task, its setting, and its

requirements,

While arguing that the most useful method of investigating attention
is on a multivariate basis, this paper does not suggest that the separate
components are, or should be seen as, independent of one another, Research
to date favours a conclusion that the individual compe¢nsnts are inter-
related (Campbell and Douglas, 1972; Douglas, 1972; Cohen, Weiss and Minde,
1972). However, in certain situations or when performing particular tasks,

ore component may play a more dominant role than another.

In accordance with the information presented above, a multivariate
framework has been adopted in this section of the paper as a classification
system for reviewing the literature pertaining to attention and learning.
Moray (1969a, 1969b) suggested that some seven subcategories of attertion
could be identified., These be labelled and described as:

1. Mental concentration

The person concentrates on some particular task, suchk as
mental arithmetic, and tries to exclude all incoming stimuli
which might interfere with the performance of the specified
task,
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2, Vigilance
A situation where nothing much is happening, but the
observer is paying attention in the hope of detecting
some event whenever it does happen (watch-keeping).
3. Selective attention

'The Cocktail Party Problem' faced by a person who is
receiving several messages at once and is trying to select
only one of them to accept and respond to.

L.. Search

A set of signals is presented and the observer hunts among
them for some subset or single signal.

5. Activation

'Sit up and pay attention', In other words, get ready to
deal with whatever happens next. This is an everyday version
of the 'orientation reflex',

6. Set
A preparation to respond in a certain way, either cognitively

..« Or by overt motor reponses,

7. Neisser (1967) has recently argued strongly that attention
refers to a process which seems identical with what is
usuvally called 'analysis-by-synthesis'.

(Moray, 1960a, 6)

From the seven subcategories proposed by Moray, three have been adopted
to provide the framework for reviewing the literature on attention. They
are (i) Activation

(ii) Selective Attention

(iii) Vigilance
Activation allows the review of the literature pertaining to the Orienting
Reflex and Neisser's (1967) notion of pre-attentive mechanisms. Selective
Attention, the second category, enccmpasses a wide range of literature on
attention per se and discusses analysis-by-synthesis as a model of
selective attention; search, set; and mental concentration. It was con-
sidered that these subcategories as identified by Moray could most usefully
be discussed under the general topic of selective attention as they imply
differing dcgrees of selectivity and do not warrant separate category
analysis, The vigilance category allows for the review of the classical
studies of vigilance and alsc the more recent research into an individusl's

ability to maintain attention to a task.

Although a complex system, this framework was choser for a number of

reasons, First, the framework does not posit a generalised or global view
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of attention., It suggests rather, a number of aspects, readily recog-
nisable in the classroom situation, which may influence learning at any
given time. Teachers may find pupils that adequately function at each
phase of attention. At the same time, the nature of the subdivisions
provides a useful tool which may be employed to identif'y and assist the
pupils who exhibit attentional difficulties in one or other phase, Instead
of developing a programme to improve or overcome a child's attentional
problems in a general sense, this framework suggest a more specific and,
therefore, more useful identification of attentional problems and specific

programmes may be developed and initiated,

The second reason that the Moray framework has been adapted, rests
on the nature of this paper itself, The task was to undertake a review
of the literature on attention and lezrning, In so doing a meaningful
classifiication of the studies reviewed was essential - the Moray frame-

work provided Jjust such a classification system.

Each subcategory will be discussed separately in the following
chapters. The reeder, however, will arrive at the end of the discussion
realising that in the attentional field there is ' ... a complicated
network of similarities overlapping and criss-crossing: sometimes overall
similarities, sometimes similarities in detail ...'

(Wittgenstein, 1953).
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CHAPTER FIVE

ACTTVATTON

Attention has, quite frequently, been used synonymously with
'activation', 'arousal' and the 'orienting reaction' (orienting response
or orienting reflex)., In this paper, however, 'activation' is seen as a
component of attention - not as a replacement for the term (Mostofsky,1970;
Berlyne, 1960), Here, 'activation', 'arousal' and the 'orienting reaction'
are used interchangeably, although the major emphasis of the review is on the

'orienting reaction' (OR), and studies involving this concept.

The study of the OR was initiated in Russia where psychologists were
interested in the immediate reactions of individuals to stimuli carrying
information of importance to them. It was Pavlov (1927) who recognised
that when an animal 1s presented with a novel stimulus the animal is
likely to: look at the stimulus, prick up its ears, and prepare itself
to deal with the stimuius, This reflex Pavlov described as follows:

It is the reflex which brings about the immeaiate
response in man and animals to the slightest changes
in the world around them, sc that they immediately
orientate their appropriate receptor organ in
accordance with the perceptible gquality in the agent

bringing about the change, making & full investi-
gation of it.

(Pavlov, 1927).
The overt components of the OR specified by Pavlov, have been
summarised by Barham and Boersma (1375) and include:
(a) momentary arrest of ongoing motor activity,
(b) turning of the head and eyes towards and about the source
of stimulation, and
(¢) other overt receptor adjustments such as turning (in some
animals, pricking up) the ears towards the source of a
scund stimulus,
Apart from these overt responses, increased scphistication in measuring
instrumentation, and interest in the OR has, in recent years, led to the

knowledge that, in most cases, the following physiological changes also

occur:
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(1) the pupils dilate,

(2) photochemical changes occur in the retina which lower
thresholds for light intensity,

(%) auditory thresholds are lowered four to ten decibels,

(4) general muscle tonus rises,

(5) respiration is delayed, thereby increasing olfactory
sensitivity, and

(6) blood vessels constrict in the 1limbs and dilate in the

head.
(Lynn, 1966, 2).

The major function of the OR is a preparatory one, in that it
prepares the individual to deal with the possible events the stimulus may
initiate, or to receive information., Travers (1972) suggests that one
function of the response 1s a clearing away of whatever information is
being held in the trace system, This clearing process being necessary so
that confusion between the existing information in the trace system and
the new information is not created. Sokolov (1960) has alsc reported
that the changes brought about by the OR, if not extreme, are a basic
requirement for learning, and that learning is unlikely in the absence

of the response,

The Status of the Orienting Reaction in Attentional Theory

A number of researchers (for example, Zaporozhets, 1965), have
tended to link the OR very closely with attentional processes in some
cases calling it attention, producing a great deal of criticism for this

viewpoint in the literature.

The confusion has probably arisen because three reactions: orienting,
adaptive, and defensive, can be made to a novel stimuls. Ezch reaction is
quite different, Most frequently the OR occurs first. In the case of a
weak or moderate stimulus the OR, after a number of exposures, is replaced
by an adaptive reaction. When an intense stimulus is presented a defensive

reaction follows the OR,

The adaptive reaction can be distinguished from the OR in thet '(a)
it is local rather than generalised and confined to the sense organ
stimulated and the specific sensory tracts from the sense organ to the

cortex; (b) it has a homeostatic negative feedback rather then a positive
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feedback effect; and (b) it does not habituate with repeated stimulation'
(Lynn, 1966, 7).

Similarly the defensive reaction can be distinguished from the OR
although the task is made more difficult through the many terms which
have appeared naming this reaction: the defensive reaction (Sokolov,
1960); the startle reaction (Strauss, 1929; Landis and Hunt, 1939); and

the orientation reflex (Konorski, 1960),

However some distinctions may be made between the OR and the
defensive reaction, According to Sokolov (1966a), the defensive reaction
may produce overt responses including freezing, running away from the
stimulus, and, in some cases, aggressive reactions. Quite a different
set of responses when compared with body movement towards the stimulus
which characterises the OR, Differences in terms of physiological
reactions also accompany these reactions (Sokolov, 1960; Gastaut and
Roger, 1960), as do differences in affective reactions. OR are typically
moderate, increasing excitement while reactions accompanying defensive
reactions tend to be unpleasant. The rates of habituation differ, with
the defensive reaction habituating very much more slowly than the OR
(Sckolov, 1963).

Mostofsky (1970) suggests that there has been too great a tendency
to equate the OR wirh attention per se, and praises those writers who
distinguish the OR from other reactions (Veronin et al., 1965; Lynn, 1966;
Sokolov, et al., 1966b; Maltzman, 1967). Berlyne (1960) also argues
against the equating of the OR with attcntion.

Perhaps the more useful, and moderate, view is presented by Barham
and Boersma (1975) who maintain that the OR has a place in a discussion
of the attentional concept. In any event, the characteristics of stimuli
that elicit the OR have been studied extensively and this knowledge is

summarised below,

Stimuli Eliciting the Orienting Reaction

Berlyne (1960) has researched most comprekensively in this area and
concludes that the characteristics of stimuli eliciting the OR are as

follows:



1. Novelty

Novel stimuli are those not normally encountered or expected, In the
experimental situation they may be such things as a loud noise or flash
of light (Pavlov, 1527).

In the everday environment, the appearance of a horse and buggy
on a city street is an example of a novel stimulus because of the

unexpected nature of the event (Travers, 1972, 237).

That novel stimuli elicit the OR kas been investigated experimentally
using both animal and human sub jects. Aniial studies that illustrate
effectively the function of novelty have been conducted by Berlyne (1955)
and Thompson and Solomon (1954) with rats, and by Welker (1956) with

chimpanzees,

Berlyne's (1958) experiment with human subjects also verified the
OR eliciting characteristics of novel stimuli, Pairs of animal pictures
were projected side by side on a screen for ten seconds., During ten trails
one animal constantly reappeared on one side of the screen. On the other
side of the screen a different animal appeared every time, Results showed
that subjects spent more and more of the ten seconds fixating the novel
pictures on the varying side and less and less fixating the recurring

picture (Berlyne, 1960).

2. Intensity and Colour

Intense stimuli elicit the OR, although very intense stirmuli are
more likely to elicit the defensive reaction., In human infants Valentine
(1914) and Steples (1932) found that colour preferences were identified
‘by about four months with coloured stimuli more likely to produce the OF
than grey. Similarly in aduits, Breandt (41944) found subjects spend more
time looking at red and white designs than at black and white ones.

3, Complexity, Uncertainty, Incongruity

Two stimuli may be equally familiar, cor novel, LuiL one wmay still
be wore attratctive than the other, Of the possible varisbles, besides
novelty, one in perticular has been identified as a major determinant
of attentiorn and exploration in both animals and man, This variable

has been labelled stimulus complexity.
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The exact definition of complexity has been the subject of contro-
versy among pyschologists, Attempts at providing abstract definitions
have made use of the concepts of information theory (Glanzer, 1958), of
conflict theory (Berlyne, 1957), and of Combs' scaling theory (Dember and
Earl, 1957). All these definitions seem to share the assumption that the
more complex stimulus is the one the individual can do more with, It
affords more opportunities for responding than does the less complex

stimilus,

Human infants, at very early ages, show a preference for viewing
materials that exhibit a degree of complexity. Thomas (1965) for example,
showed that when diagrams are displayed above the head of an infant a
different amount of time is spent fixating on the different diagrams with

the least complex diagrams receiving the least attention.

Yarbus (1967) has found evidence showing that during visual scanning
of a complex display, more time is spent looking at those parts which are
not complex. Wohlwill (1968), experimenting with college students using
two sets of slides, one showing scenes from geographic environments and
the other showing pieces of modern art, concluded that subjects choose to
view slides not Jjust in terms of what they like or do not like, but in

terms of the amount of information present (Travers, 1972).

L. Indicating Stimuli

The OR may be elicited by stimuli through learning. Obvious examples
szys Berlyne (1960) are verbal formulas like "Look at what he is doing!"
and "Listen to thisl"

Russian psychologists working with animals have demonstrated these
conditioning effects in experiments where 'a neutral stimulus comes to
evoke an OR through association with another stimulus' (Lynn, 1966,11).
Narbutovich and Podkopaev (1936) presented a tone and a flash of light to
dogs and found that the stimulus presented first came to evoke OR towards
the source of the second (Lynn, 1966) and Kasatkin, Mirzoiants and
Khokhitva (1953) have demonstrated the same phenomenon in two and a half
ronth old human infants,
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5. Surprise

Because we tend to become used to the stimulation around us -
surprising changes in experimental conditions have been found to elicit -OR.
For example, OR were displayed by monkeys when they found a lettuce instead
of an expected banana under the cup they lifted in an experimeni conducted
by Tunklepaugh (1928).

Lynn (1966) points out, however, that it is difficult to distinguish
surprise as a variable from novelty, because the two frequently occur

together,

€. Conflict |

The term 'conflict' Berlyne (1954, 1960, 1965) uses to denote the |
degree to which mutually incompatible responses are being instigated at
any time (Berlyne, 1970). In an experiment where associations were
established in dogs between various stimuli and various incompatible
activities (e.g., avoidance of pain, feeding, vomiting, postural reflexes),
Polezhaev (1959) found that the appearance simultaneously of stimuli
associated with two of these activities gave rise generally, to orienting
behaviour directed at both stimuli in turn (Berlyne, 1960). Bykov (1958)
suggests that in differentiation situations an animal makes OR to both
the positive and negative stimuli producing a conflict situation. Further
training establishes the predominance of one or other stimuli, conflict is

reduced, and the OR dies down,

Berlyne (1960) lists four factors influencing the degree of conflict:
'(a) the nearness to squality in strength of the competing response
tendencies, (b) the absolute strength of the competing response tendencies ...
(c¢) the number of competing response tendencies ..., (d) the degree of

incompatibility between competing response tendencies' (Berlyne, 1960, 32.-33)

As the OR is a preparatory response the identification of the
characteristics of the stimuli that elicit the OR is very important to
teachers, If these characteristics are able to be identified and Berlyne
has demonstrated that this is indeed possible, then this information may be
used to gain pupils' attention in the classroom setting. Barham and
Boersma's (1975) work indicates that the OR may have some dircct implications

in the learning/teaching situation,
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The Orienting Reaction and Learning

Barham and Boersma suggest that the views of activation postulating
an unidimensional interpretétion of the arousal construct are not entirely
adequate (e.g. Sokolov, 1963). These researchers‘conclude that activation
and arousal might, more effectively, be seen to employ a number of
dimensions with complex relations among them, and this view supports the
propositions of Berlyne (1967), Lacey (1967) and Taylor and Epstein (1967).

If this multidimensionality of orienting behaviour as opposed to
unidimensionality is accepted as a valid conceptualisation then general-
isations concerning the OR must, state Barham and Boersman, be strictly
governed, particularly generalisations concerning different stimulus
conditions, response domains and age differences, Further; if it is
possible to view the OR as a modifiable, rather than a purely reflexive
response as Barham and Boersma suggest, then this has important implications
for teaching in that modification and adaptation of the reaction may be
achieved through regular learning processes, ' If such learning is the case
then almost certainly the school is unwittingly conditioning orienting
responses to particular stimulus classes and maybe even contributing to
dissociation between, say, autonomic and behavioural response classes'
(Barham and Boersma, 1975, 130).

The modifiability of OR would suggest that even at this initial
stage of attention, learming is possible, and teachers may employ behaviours

that reinforce desired OR and eliminate undesirable reactions,

The Orienting Reaction: Summary

After Pavlov (192?) many researchers have equated attention with an
orienting response, This OR is a complex series of neural, sensory,

circulatory, and motor components which is elicited by certain stimuli.

The OR is a preparatory response with the net effect being increased
sensitivity and a readiness reaction in the musculo-skeletal system.
There is a demonstrable (although largely covert) biological change in the
attending organism which makes it more receptive to less intense stimulattio

and better prepared to react to the stimulus generating the OR.
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The characteristics of the stimuli likely to elicit the OR are:
novelty, intensity and colour; complexity, uncertainty and incongruity;
indicating stimuli; surprise; and conflict. There is also a suggestion
that the OR is something more than a reflex reaction with the possibility

that it may be modified through regular learning processes,

The OR is therefore, a response to stimuli. Recently the suggestion
has arisen that in order for this response to occur there must be some
preliminary processing of the sensory data, Neisser (1967) has labelled
this initial processing 'pre-attention', and if learning does intervene,
as the above discussion would suggest, at this fundamental level a
discussion of this pre-attentional concept is warranted. The implications
of these pre-attentional controls and their links with theories of

selective attention will become clear in Chapter Six,

Pre- Attention

Neisser (1967) posits a theory which states that attention takes
place in two successive stages: (1) the pre-attentive stage; and (2) the
analysis-by-synthesis stage, Attention cannot, he suggests, be paid to
the whole visual field simultaneously, therefore, some preliminary
operations, namely 'pre-attentive processes', segregate the figural units
involved enabling the second stage focal attention to come into play. Pre-
attentive processes 'produce the obJjects which later mechanisms are to
flesh out and interpret' (Neisser, 1967, 89). Pre-attentive processing
involves detection of physical features, grouping and localising the whole
percept and monritoring for critical features which may require the later,
more sophisticated level of processing, Neisser calls focal attention

(Keren, 1976).

Neisser believes that there are two classes of movements which are
most often under pre-attentive control. The first class of movements are
re-orientation movements where changes occurring in the field almost
always capture our attention producing a redirection of attention itself,
These movements, which include re-orientation of the head and eyes, are
similar to the orienting reaction. The second class of movements often
under pre-attentive control are guided movements, for example, walking

and driving which can be made without the use of focal attention.
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A further distinction made by Neisser is that pre-attentive
processes appear to be limited to the immediate present and that more
permanent storage of information requires an act of attention. Although,

he suggests, this issue should be left open for the present (Neisser, 1967).

Increasing support is being given to Neisser's notion of pre-
attention, through research studies conducted to ascertain its disting-
uishing features. For example, Neisser's theory (1967) suggests that
pre-attentive processes and focal processes may follow different rules.
Work supporting this viewpoint has been conducted by Beck (1972), and
Beck and Ambler (1972), who show that the relative difficulty of dis-
crimination problems may change in different states of attention

(Kahneman, 1973).

Keren (1975) was concerned to identify the conditions under which
the pre-attentive and focal processes operate, and suggested that the
two processes were related to the 'response set' and 'stimulus set'

distinctions proposed by Broadbent (1970).

'Stimulus set', according to Broadbent, permits selection among
its elements on the basis of physical features which are inherent in the
stimulus, Elements within the other tpye of stimulus material, 'response
set', cannot be distinguished solely on the basis of meaning that is

conveyed by the stimulus (Keren, 1976).

Utilising these distinctions, Keren (1975) stated that response-
set materials regquire focal attention but that stimulus set materizls
may be handled by pre-attentive mechanisms., He did point out, however,
that it is impossible to make an absolute distinction between stimulus
and response set, and therefore, a decision, in most real life situations,
as to whether a situation is of stimulus or response set nature, and
accordingly whether pre-attentive or focal attention is the dominant

procass, should be made on a relative scale (Keren, 1976).

In Keren's (1976) work strong support was found for the notioa that
stimulus and response set material require. different levels of processing

as suggested by Broadbent (1970). Secondly, support was also provided for
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" Neisser's (1967) notion that pre-attentive processes operate in

parallel, while focal attentional processes are serial in nature,

Broadbent (1977) supporting Neisser's assumptions finds evidence
for at-least two stages of perceptual selection, The first is an early
global, or low frequency stage that packages information from the environ-
ment into different segments, each of which can then be attended or
rejected. It also acts, largely passively, to suggest percepts biased to
probability, The later inquiry, or verification, stage works with more
detailed information from the original packages or segments, and is,
suggests Broadbent, more affected by semantic context, by the pleasantness
of a word, and by the co-occurrence probability of letters in words
(Broadbent, 1977).

Finally, Pachella (1975) differentiates between the analytic or
the information extraction processes of perception, and the synthetic
or the interpretive processes of perception. The analytic processes
concern the extraction of cues and features from the stimulus or its
immediate sensory storage and are similar to Neisser's pre-attentional
processes, On the other hand the synthetic processes concern the nature
of the representation with which the subject cognitively deals and may
be likened to Neisser's focal attentional processes (Pachella, 1975).
Interestingly, Pachella also believes that the analytic and synthetic
processes follow different rules providing further support for the similar
views held by Beck (1972) and Keren (1975; 1976), and Neisser (1967).

Attention, as it is most commonly used, implies that there is a
selective process for taking information into the perceptual system,
There is also, however, an initial phase which occurs before selection
which has been described here as the orienting reaction. The evidence
presented above suggests that there is a further pre-attentive mechanism
operating which follows somewhat different rules from attentional
processes, The links between the OR and pre-attentive mechanisms and
the selective nature of attention form the basis for discussion in

Chapter Six,
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CHAPTER SIX

SELECTIVE ATTENTION

Although not backed by experimental evidence, William James (1890)
recognised intuitively many of the features of selective attention.

Attention, he wrote,. '

.+. is the taking possession by the mind, in
clear and vivid form, of one out of what seems several simultaneously
possible objects or trains of thought ,., it implies withdrawal from
some things in order to deal more effectively with others,' (James,

1890, 402 - L03).

The revival of interest in attention since the 1950's has seen a
great deal of research based on the notion of the selective nature of
attention. Impetus was given, most significantly, by Broadbent (195,
1958) and a situation has now been reached where many of the self-
evident truths proposed by James are on a much firmer footing, However,
' ... this work has also disclosed effects which are by no means self-
evident,' (Horn, 1965).

Selective attention is particularly important in the educational
setting as a pupil's ability to both organise and select the prominent
and critical attributes of the task lias far-reaching implications for
success in learning. This chapter reviews firstly, modern theories of
selective attention, and reviews the literature pertaining to ths
distinguishable components of selective attention: search, mental con-

centration and attentional set,

Theories of Selective Attention:

Two major types of models of selective attention are found in the
literature: bottleneck models of attention; and capacity models of
attention, The bottleneck models attempt to account for the structural
limitations of the mental system, while capacity models attempt to
account flor the capacity limitations of the mental seystem, The models
have been devised to provide an answer to the problem of how an individual
deals with the myriad of stimuli to which he is constantly exposed, and

why he responds to one stimuli, ignoring others,
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Bottleneck Models of Attention
The study of attention, in recent times, has been dominated by
" theories which assume a bottleneck stage somewhere in the central nervous

syétem, although the actual location of the bottleneck is still hotly
debated.

If two stimuli are presented at the same time two outcomes may
result, Either one stimulus will elicit a response and the other will

be ignored, or both stimuli will elicit a response, but in succession.

Queuing and/or suppression occur frequently in the organisation of
behaviour suggesting 'the image of a bottleneck, a stage of internal
processing which can only operate on one stimulus or one response at a
time' (Kahneman, 1973, 5).

Because man is constrained during sensory and motor performance by
some bottlenecks in his biological constitution, attentional theorists
believe that in the central nervous system similar limited stages are
present which enable man to do only one thing at a time, These theorists
include Broadbent, Triesman, Deutsch and Deutsch, and Neisser - the

theories are discussed in the following pages.

Broadbent: The Filter Theory
In Perception and Communication (1958), Broadbent proposed the
Filter Theory - the first modern model for attention. The filter model

attempted to deal with the problem of competing stimuli - and provided
an explanation of the mechanism which allows the individual to deal with

one input while rejecting all other inputs.

Broadbent's filter theory proposes "that the human operator is a
limited-capacity information channel" (Moray, 1969a, 34). As a
consequence the human perceptual system is incapable of simultaneously
analysing the information received through the many sensory, parallel
pathways, Although a great deal of information constantly impinges upon
the human operator, only some of this stimulation elicits response.
Broadbent stated that ' ... adequate response to one part of the stimulus
situation is incompatible with adequate response to another part' (1958).
In order to deal with the inputs a selective operation is performed. The
inputs from the sensory pathways pass through a filter in the nerwvous

system which selects part of the information and ultimately passes this
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on to the perceptual system.

The filter usually selects information relating to-the task being
undertaken although 'the filter is biased toward input channels in which
novel or intense events occur and toward the ear more than the eye,'
(Swets and Kristofferson, 1970, 34). Broadbent also suggested that
'Certain properties of a stimulus will make it more likely to be selected
from among its competitors, and to retain its dominance if selected by
chance, ' (Broadbent, 1958). The properties of a stimulus which make it
more likely to be selected are its novelty, intensity (physical), and
importance biologically. The physical characteristics of the information
determine whether a particular input will be selected., Braodbent also
proposes a short-term memory system which prevents the loss of information
about the past history of the unselected channels, Broadbent (1958)
published a flow diagram model to summarise his views of the filter theory.
This diagram was later adopted by Moray (1969b) and is presented below to

enable more complete understanding of Broadbent's theory.
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Fig., 6.1: Broadbent's filter theory (after Broadbent, 1958)
from Moray, 1969b, 29,
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Broadbent's theory as originally proposed was an "all-or-none"
process. In the light of further research work (Triesman, 1960, 1966,
1969; Moray, 1959; Grey and Wedderburn, 1960), however, this view has

been somewhat modified,

Grey and Wedderburn's (1960) experimental work clearly showed that
the filter theory of Broadbent was not entirely adequate in accounting
for the selective process of attention, They suggested that psychological
attributes and not merely the physical characteristics of sensory channels,
played a signifiicant role in the selection of information., Moray (14959)
also argued the need for alternatives to the filter theory, but Anne

Triesman was first to propose a valid alternative system.

Triesman: The Filter-Attenuation Theory

The experiments upon which Triesman developed the attentuation theory
are a series of 'shadowing' experiments (Cherny, 1953; Moray, 1959; Triesman,
1960, 1964a, 1964b, 196L4c)., Recognising that a listener can normally
separate two streams of speech when they are presented simultaneously, one
to each ear, by following one stream and ignoring the other, Cherry (1953)
introduced the shadowing technique which asked the listener to follow one
of the messages, repeating it as it is received, Moray and Triesman
developed these experiments leading to Triesman's proposal of the selective

nature of attention.

Although similar in outline to the Broadbent model, Triesman's
formulation '... can be thought of as making more explicit the selection
rules governing the action of the filter, and also the problem of identi-

fying particular signals when they occur' (Moray, 1969b, 30).

Once again information is seen to enter the organism through a
number of parallel pathways. Upon reaching the receptors, the information
inputs are analysed, Analysis occurs for crude physical characteristics,
such as loudness, pitch, position, colour and brightness, 'The information
resulting from this analysis is available to conscious perception and for
reporting by the subject regardless of what happens to the message beyond
this point' (Moray, 1969b, 31). Messages selected for further analysis

continue into the nervous system where recognition occurs.
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Thus, Triesman argues that the filter is not an all-or-none block.
Instead filtering is seen as a 'matter of attentuating signals rather than
cutting them off entirely and that filtering is accomplished during, rather
tﬁan before or after, recognition of the stimulus. Recognition occurs
when a stimulus leads to activation of an intermal representation, referred
to as a "dictionary unit" in early papers and- as a "perceptual analyser"

more recently' (Swets and Kristofferson, 1970, 3.7).

Fig. 6.2, Triesman's Filter-attentuation Model

LE'CHARACTERISTICS

YESSAGE

N APOUT 'SP
OF ALL !

TID

INFORMA

““““ (STHSITIVE TO FHYS T L
CHARACTERISTCSS

Although Triesman outlines two important attributes of the

dictionary units - namely that their thresholds differ and that their

thresholds are variable -
taen the. thresholds of the dictionary units for that process must be

implying that in order for a process to occur

exceeded, her theory does not make clear why a dictionary unit is fired,
However, her work would suggest such a firing would occur when the

listener makes a conscious recognition of the stimulus.

Attention, according to this model, takes place in two stages.
The first stage of the process takes place when filtering, on the basis
of channel characteristics, occurs and the next stage when dictionary unit

thresholis are set, Selection is an active process and is achieved by the
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rejection of all irrelevant messages, however, every irrelevant message

requires some analysis,

Triesman's model raises some difficulties, TFirstly, the theory
would seem to suggest that if thresholds of dictionary units match
appropriately incoming signals along several channels then firing of
these units could occur simultaneously. The result being that several
things should be heard by the listener at once. Secondly, 'no predictions
can be made as to what will happen if the listener is asked to handle two

simultaneous inputs, accepting them both' (Moray, 1969a, 38).

Because of these difficulties, and theoretical differences, Deutsch

and Deutsch (1963) proposed a further theory of selective attention.

Deutsch and Deutsch: The 'Response-selection' Theory

Using the same experimental data as was used by Triesman, Deutsch
and Deutsch (1963) argued, on the basis of behavioural and neurophysio-
logical experiments, that 'the selection of wanted from unwanted messages
requires discriminatory mechanisms of as great a complexity as those in
normal perception' (Deutsch and Deutsch, 1963, 362), and that this

supposition presents difficulties for filter theory.

In order to deal with this difficulty a theory was proposed in which
one message is selected and all other messages are ignored. A stimulus,
before being accepted or ignored, must however be fully analysed to the
point of recognition, because 'the most important stimulus is the one
selected of all those present, and "importance to the organism" is a
property of the internal representation of a stimulus' (Swets and
Kristofferson, 1970, 348). Consequently every stimulus is recognised

through exciting its internal representation.

Deutsch and Deutsch maintain that each recognition response has s
weighting for importance. The recognition response with the highest
importance weighting, at any given time, is the response selected f'or
awareness, motor output, and memory storage (Swets and Kristofferson,

1970).

-Although this model has been referred to as the response selection
model, the authors regard it as selecting incoming signals - and in so

doing link their model with that of Triesman, An experiment designed to
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differentiate between the two models was conducted by Triesman and Geffen
(1967) although this was not accomplished, A significant, but inconclusive
struggle continues between the Triesman and Deutsch groups, and Moray
(1969a) suggests that both models are likely to be deficient in attempting

to account for selective attention on three basic counts.

Both models concentrate entirely upon competition between inputs,
where sufficient evidence is now coming forward suggesting the need to
take into account not only competition among outputs, but also competition
between inputs and outputs (e.g. Moray and Taylor, 1958). Neither model

could be easily modified to cover these contingencies,

The second deficiency is that both models employ shadowing as the
method of presenting stimuli. Moray (1969a) suggests that shadowing, with
running speech as stimulus and response, makes a study of the fine sitructure
of stimuls-response relationships extremely difficult, and that any attempt
to measure the effect of slight timing differences, a factor crucial for a

complete understanding of attention, is all but impossible,

Finally, neither Triesman nor the Deutsch group, have pressented
their models described sufficiently accurately or in sufficient detail.
This has lead to a situation where detailed prediction of responses is

impossible, Differences between the two groups appear likely to continue.

Neisser/Hochberg: Analysis-by-Synthesis

An alternative to the filter-attentuation theory was proposed by
Neisser (1967). As already indicated (Chapter Five), Neisser sees
attention taking place in two successive stages. It is the second of
these, the analysis-by-synthesis stage - with which this discussion is

now concerned,

Perception is, according to Neisser, an active process of analysis
by synthesis., Thus 'perception is an act of construction, and the role
of attention is to select the percepts that will be coastructed or synth-
esised' (Kahneman, 1973, 126). 'On this hypothesis. to "follow" one
conversation in preference to others is to syntehsise a series of
linguistic units which match it successfully. Irrelevant, unattended
streams of speech are neither filtered out nor attentuated; they fail to

enjoy the benefits of analysis by synthesis!' (Neisser, 1967, 213).
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Neisser believes this analysis by synthesis process is the mechanism
of attention itself and as stated above, he discounts the validity of
. the mechanisms posited by other theorists, namely 'channels', 'filters’,
or-'attentuators'. Kahneman (1973) however presents an adequate argument
which shows that the selection of messages for synthesis is indistinguish-
able from the operation of a filter, Because Neisser attributes the
effects of significance and context to the role of expectations in the
process of synthesis, and because the theory assumes a crude and global
analysis of the re jected message, Kahneman (1973) suggets there is no way

to separate Neisser's view from Triesman's attenuation theory (Kahneman,

1973, 126-127).

Neisser himself has begun to question the validity of his analysis
by synthesis model as the following quiote indicates:

The mistake in question is my own. In 1967 I
suggested, following Halle and Steven (1964),
that speech is perceived by "analysis-by-
synthesis", meaning that the listener formulates
a series of specific hypotheses about the
message and then tests them on the sound wave.

I no longer believe that this can be literally
true; it would require that an implausibly large
number of false hypotheses be generated all the
time. The listener's active constructions must be
more or less specific, so that they are rarely
disconfirmed.

(Neisser, 1976,38L).

Hochberg (1970), presented a similar view of selective attention
which overcomes some of the difficulties of the Neisser model. For
example, Neisser, identified detailed perceptual analysis with focal
attention and focal attention with awareness but as Kahneman (1973) points
out, this is implausible, since some complex motor skills, such as driving,
are often performed with little awareness, although they require detailed
perceptual analysis (Kahneman, 1973, 125). Hochberg's approach on the
other hand, implies a separation of detailed perceptual analysis from

awareness,

Hochberg described perception as a confirmation of a changing set
of expectations - and he assumed that only sets of expectations that
have been confirmed are stored in memory by the perceiver. 'An intention
to focus attention on one message causes detailed expectations to be
produced for that message alone, Irrelevant messages are not expected in

detail, and are forgotten almost as soon as they are heard' (Kahneman, 1973,
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128). Obvious similarities exist between Neisser's active synthesis

and Hochberg's production of expectations,

Although the models of Neisser and Hochberg represent a major
advance in theories of selective attention as proposed fifteen or twenty
years earlier a great deal of scientific enquiry still needs to take
place before it can be stated with any degree of confidence why some
stimuli elicit reponses and are thus attended to while other stimuli are

ignored, Theorists, continue to posit answers to this question.

Other Models of Selective Attention

Unlike the models reviewed thus far, Reynolds (196L4), drew on both
visual and auditory work when formulating his reponse selection theory.
The previous theories of selective attention Reynolds divides into three
classes: stimulus orientated (filter theory); organismic {expectancy
theory); and response theory, He concentrated on the last of these but

failed to present a useful theory.

Reynolds sought to explain what takes place when two stimuli are
presented simultaneously, or nearly simultaneously, to a subject. He
concluded that, in such a situation, rivalry occurs and a delay in
response to one of the stimuli takes place. This phenomenon was labelled
'temporary inhibition of response' and is, in fact, Reynolds' theory.
Using a somewhat sophisticated method, Reynolds posits, quite simply, that
one stimulus will be responded to before the second stimulus and response
selection will be made according to the potency of the stimuli. Although
this is generally accepted Reynolds®' theory has little explanatory or
predictive value, and adds little to the existing, knowledge of selective

attention,.

Egeth's paper (1967) reviews the data available on sslective attention
and does not postulate a modsl of attention, He does imply, however, that
in order to understand attention, the coding and decoding rules which are
being applied from moment to moment by the observer who is being bombarded
with information, need to be discovered (Moray, 1959b). Attention,
according to Egeth, is the application of these coding rules, The rules
are arranged hierarchically and data is transferred and tranformed through

the codes until recognition and response are obtained.



Moray (1962b) suggests that Egeth's ideas are intuitively rather
important being convergent to the problems more usually attacked in
attentional research. Elaboration of this view is required to enable a
more adequate assessment and to establish the possible relations between

it and other theories of selective attention.

Capacity Models of Attention: Kahneman- Attention as Effort

Capacity models of attention explain man's limitations in ability
to pay attention to all incoming stimuli, by positing a general 1limit on
man's capacity to perform mental work (Kahneman, 1973, 8). This limited
capacity can, according to the theory, be allocated among concurrent

activities with considerable freedom,

In order for recognition to occur activation of a cognitive structure
corresponding to the stimuli, takes place, Two types of inputs are
required to activate this corresponding structure: an information input
specific to that structure and a nonspecific input which Kahneman (1973)
suggests may be labelled "effort","capacity", or "attention". Thus, in
explaining why man can carry out a number of activities in only a limited
way, capacity models assume that at any given time the total amount of

attention which can be deployedis limited,

A central notion of Kahneman's theory is that the degree to which
concurrent activities are mutually interfering can often be predicted by
considering the "effort" which these activities require, that is, the load

which they impose on a common pool of limited capacity.

In contrast to filter theory, this view admits the possibility
that the processing of concurrent stimuli may occur in parallel, if this
processing demands little effort (Kahneman, 1975).

A capacity model of attention (Figure 3) attempts to deal with three
central questions according to Kahneman.
(i) What makes an activity more or less demanding?
(ii) Wnat factors control the total amount of capacity available
at any time?
(iii) Wnat are the rules of the allocation policy?
(Kahnemen, 1973, 10).



N PASCELLANEOUS b3
ARQUSAL ——> MANITESTATIONS
CF AROQUSAL

e

|
1. p \.".deABm-.
. rAFA’ITY :

i
|
\\M“Huhgff“OCAﬂCN I
|

MOMENTARY '\
INTENTIONS

[ _- EVALUATION

! r OF DEMANDS
|

!

T N (e CiN
POSSIALE ACTIVIT [:S CAPACITY

RESPO NSES

Figure 6.3: A Capacity Model of Attention, Kaineman, 1973, 10

Kahneman (1975) in a series of experiments, showed that while
sub jects who focus attention on one of two long lists of words can refrain
from storing the content of the other list in memory, subjects, partici-
pating in search task experiments, involuntarily store irrelevant items
to which they paid attention in the task. Thus showing that attention
does not operate directly on the storing of information, but presumably
affects relatively early stages in the sequence of information processing -

an idea that is adapted from filter theory.

Kahneman found also that the recognition of simultaneous words in
long lists, when attention was divided, showed no trace of competitive
interference, even at a fast rate of presentation - but the general
level of performance was lower, This, he suggested, is the pattern
expected for a passive mode of allocation of attention to two tasks.
Although the task of listening to two long dichotic lists is difficult, it
does not appear to elicit much effort - and, therefore, the dimensions
should not be identified with the dimensions of task difficulty (Kahneman,
1975).

Kaoneman (1976) concludes that his results present difficulties for
theories that view attention as a post-perceptual selective process -
namely the theory of Deutsch and Deutsch (1963) - because the experiments
snowed that the allocation of attention is not as flexible as the theory

of post-perceptual sslection would imply.

Also the Kahneman experiments (1975) provide evidence that selective
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attention is more effectively controlled by peréeptual factors, such as
spatial orientation or voice, than by the designation of a class of items
as irrelevant., Or, in Broadbent's (1970) terms, stimulus set is more

effective than response set.

Kahneman (1973) suggests that capacity models such as that shown
in Figure 6,3 should not be seen to replace bottleneck models but merely
to complement them, They are in fact two different types. Bottleneck
models are schematic flow-charts that attempt to describe the sequence
of operations that.are applied to a set of simultaneous stimuli, while
Figure 6,3, as an example of a capacity model is a control diagram that
describes the relations of influence and control between components of
a system (Kahneman, 1973, 11).

Models of Selective Attention: Summary

Two major types of models have been proposed to account for the
selective nature of attention., These models - bottleneck and capacity -
both predict that concurrent activities are likely to be mutually inter-
fering (Kehneman, 1973). Interference, in bottleneck models, is caused
when one mechanism is required to carry out two incompatible operations
at the same time, Whereas interference, in capacity models, occurs when
the demands of the two tasks exceed available capacity. Interference
between tasks in structural models is specific depending on the degree
to which the tasks require the same mechanism, Interference is nonspecific
in capacity models and depends on the demands of both tasks (Kahneman,

1973).

The most prominent bottleneck theories of attention have been
proposed by Broadbent, Triesman, Deutsch and Deutsch, and Neisser aad
Hochberg, Some similarities exist between these views, namely they all
suggest the existence of some kind of pre-attentive mechanism, which
operates crudely to classify incoming sensory data into classes of events
which are considered pertinent for further'analysis (Norman, 1969). The
ma jor difference between the thsories tends to be in terms of the siting

of the bottleneck in the analysis of incoming ssnsory data.
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The most influential capacity model of atienlion has been proposed
by Kahneman who suggests that attention requires effort, and that there
is in effect a limited capacity wiilnhin the individual to perfoorm cognitive
tasks, Although numercus studies have been conducted on selective
attention, as reviewed here and in countless numbers of books and Journals
Egeth's (1967, 56) view is still valid:

«++ unfortunately, it is not obvious what
distinguished those situations in which
subjects can filter readily f'rom those

which cannot, This is clearly going to be
fruitful subject for further study.

Today, some ten years after the publication of Egeth's paper this question

still lacks an answer,

Components of Selective Attention

Moray (1969a, 1969b) identified sevencomponents of atiention. Three
of these; search, set, and mentel concentration have been included in a
discussion of selective attention in this review as at times it is iumpossibl
to differentiate between selective attention and search; search and set;

and set and mental corncentration,

The discussion of each component which follows identifiies the
reasons why these concepts are discussed as subcomponents of selective

attention,

Search

One of the chief types of experimental tasks used in the study of
selectivity are the visual search tasks. The results of which have been

used to formulate a search theory of selective attention,

An arrsy of stimuli is presented to the subject in a visval search
task. Subjects are then required to locate z specific stimulus or set of
stimuli contained the array, The erray of stimuli is generally labelled

the "field", while the object of the search is called the "target".

Subjects may be required to make one of three respcnses. They may
have to indiceate whether an array does cor does not contain the target;
they may be directed to indicate by pointing, the actual location of the
target; or they may have to remember the identity of the targets if
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several are presented in the array. 'The dependent variable in a search
paradigm is usually the latency between the onset of the array and the
response indicating that the subject has located the target' (Egeth, 1967,
52). Accuracy of recall is frequently used as a response measure when a

number of targets are present in the stimulus.

The question to which most researchers address themselves in search
tasks, is whether perception of field items differs in any way from the
perception of target items. Or, more specifically, whether field items
are perceived at all by the subject as attention is directed towards

selecting the target items,

Neisser (1963) and Neisser, Novick and Lazar (1963) have studied
this question extensively. In an experiment where subjects searched through
vertical lists, each consisting of fifty lines of items, Neisser reported
the following behaviour characteristics of sub jects who had had several

days of practice and reached a stable level of performance.

Sub jects reported that targets seemed to jump out at them, and that

they passed over irrelevant items in a blur without really "seeing'them.

After subjects searched through a list of fifty items they were then
presented with another set of words - half of which had been used as
field items and half had not. Recognition was, according to Neisser (196L),
at a chance level, Thus no retention of the field items was exhibited by

the sub jects.

Neisser also found that subjects' search for a target item was
faster than search for its absence, Egeth (1967) commenting on this finding
expected search for absence to be faster than search for presence because,
on the average, examination of a line can be terminated half way through,
while every letter of all lines preceeding the target line must be examined

when searching flor the presence of a particular letter.

The search rate was, according to Neisser, influenced by the similar-
ity of the target to the flield. Search rate decreased as similarity
increased, Thus a round shaped letter was easy to find among a field of
sharp angular letters but more difficult to find among other round shaped

letters.
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Finally, in a range of one to ten items, the speed at which
sub jects search for targets is independent of the number of targets.
Using these results, Neisser postulated that recognition during visual
search tasks is a hierarchical system of decision processes. His system
works in the following way. When subjects are directed to search for the
letter B, a number of elementary tests (for roundness, angularity) are
made on all the visual inputs, Characters failing this testing are then
passed over, subjected to no further analysis., This model suggests,
therefore, that perception of target items does differ from perception
of field items. 'The latter are rejected as non-targets, but since they
fail low-level tests, they are not given any positive classification,
they are not identified'(Egeth, 1967, 53).

Through this work, and further research, Neisser has argued that
'it is implausible to suppose that special "filters" or "gates", ...
block the irrelevant material from penetrating deeply into the "processing
system" ' (Neisser and Becklen, 1975, 482). Instead, because subjects
report that they hardly "see" the irrelevant letters or words in the field
array, their responses depend not on visual synthesis - but are directly
under preattentive control (Chapter Five). This pattern-recognition model
of Neisser is almost indentical to the model Triesman has developed to

explain the results of selective listening experiments,

Egeth reports that one class of hierarchical models has received
some support from neurophysiological research, 'Hubel and Wiesel (1962)
found cortical neurons in cats which responded to special patterns of
retinal stimulation. Thus, some units responded to lines that formed a
specific angle with the horizontal; these units responded to lines at that
particular angle regardless of the position of the lines on the retina,
and they did not respond to any other pattern of excitation., Other units
were found that responded to spots of 1light, still others to moving edges'
(Egeth, 1957, 5L).

Simple patterns were responded to in this experiment - they were
so simple, in fact, that they bear a suggestive similarity to the
rudimentary tests that Neisser and others presume to be present at the

base of a hierarchical pattern - recognition process (Egeth, 1367). To
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date, however, it has not been verified that human subjects have these
elementary pattern detectors so the suggestive nature of the above data

is emphasised,

Set

The phenomenon of perceptual set has received a great deal of
attention even f'rom the beginning of experimental psychology. A large
number of studies have been conducted to investigate this aspect of
attention, and a surprisingly large number of reviews have been presented
summarising and critically analysing this research. Dashiell (1940) and
Gibson (1941) reviewed much of the early work, with more recent research
reviewed by Egeth (1967), Egeth and Bevan (1973), Gibson (1969), Haber
(1966) and Steinfeld (1967).

The phenomenon of set concerns the advanced preparations that an
organism makes for dealing with the probabilities or contingencies which
characterise a particular stimulus or task (Fitts, 1964). Thus,
stimulation does not fall on a pessive receiver. The individual is
"prepared", implicitly or explicitly, for certain kinds of input; the input
is actively dealt with on the basis of this preparation. The fate of any

input is at least partly dependent on the nature of the preparation, or set,

Set has been found to influence recognition thresholds. Chapman (1932)
is considered to have conducted the classic experiment in this area. The
stimulus materials consisted of a group of cards on which were printed
several capital letters. The cards varied in three ways: number of letters,
identity of letters and spatial arrangement of letters, The cards were
presented tachistoscopically, under conditions of illumination and exposure-
duration that yielded less-than-perfect recognition of any of the three

attributes.

Set was manipulated through instructing the subject to report on one
of the three characteristics of a card on each exposure. The instructions
about which of the three attributes to report on were given either before

the exposure or after it.

When the instructions were provided before the exposure, the subject

presumably was specifically set for the appropriate attribute, Instructious
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given af'ter the presentation of the stimulus could not influence the

sub ject's set.

As expected, there were flewer errors under the before condition
than under the after condition. In the before condition the subject had
a single, specific set. Even in the after condition, however, set must
have been operative to some extent, because the subject knew he would be
asked to report on one of three attributes, The difference conditions
may, therefore, have been not so much a difference between set and no-set

as a difference between single and multiple set.

An experiment by Lawrence and Coles (1954) cast doubt on the
original interpretation of Chapman's results. Lawrence and Coles argued
that Chapman's sst-inducing instructions had their effect not directly on
the perceptual process itself, but rather on the memory trace of the
stimulus, which is tapped at the time the subject responds. The procedural
differences between the two studies, however, makes a definitive stance,

for one or other finding difficult and probably invalid,.

A further study investigating the before-after technique was
undertaken by Lawrence and La Berge (1956). Cards, differing in colour,
form and numerosity, presented tachistoscopically were used as stimuli,
Four types of instructions were given to subjects, two of which are
important here. Subjects, before exposure to the stimulus, were asked
to pay primary attention to one dimension, but to report all three, This
was labelled the Emphasis condition. In the Ordered condition equal
attention was to be paid to, and report on, all three dimensions. The
order in which the dimensions were to be reported was specified immediately
af'ter the exposure of the stimilus. Imagined cash bonuses were to be
given for correct reports. In the Emphasis condition $100 was to be given
for the emphasised dimension and $1 for each of the two unemphasised

dimensions, $34 per dimension was to be given for the Ordered condition.

In the Emphasis condition results indicated that accuracy of report
was significaently higher for an emphasised dimension than for an unemphas-
ised dimensions, In the Ordered condition 'the difference in accuracy
between the first recorded dimension and the averags of the other two was
as large as the difrerence betwsen the emphasised and unemphasised
dimensions' (Egeth, 1967, 43). These results would appear to suggesi that
Emphasis instiuctions will determine the order in which dimensions are

reported and this order is likely to determine the accuracy of report.
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Although the authors concluded that the effect of instructional set
was on memory rather than perception, this view was not wholly supported
by the statistical data, and further analysis is required in order to

Justify this stance.

Brown (1960) criticised the use of the before-after technigue because,
he suggested, the technique allows differential effects during retention.
He proposed, therefore, a before-during design in an attempt to answer
'whether a selective process can operate during perception of a tachisto-
scophically presented stimulus field irrespective of whether it operates
within perception' (Brown, 1960, 176). His research verified that a
selective process may operate during perception, and he concluded, like
the study of Lawrence and LaBerge, that the selective process should be
attributed to memory.

Using stimuli similar to those used by Lawrence and LaBerge, Harris
and Haber (1963 and Haber, 196L4a, 1964b) investigated whether the order
in which information was reported was as important a factor as the order
in which information was put into storage. The results of these experi-
ments are about the place the literature is at in discussing the effects

of instructions on the description of multidimensionally varying arrays.

Harris and Haber suggested that all of the measured effects of set
on tachistoscopic recognition may be attributable to the flact that while
the visual memory of the tachistoscopic presentation fades very rapidly,
it takes time for the subject to encode in more permanent form all the
things he might be asked to report about the stimulus (Hochberg, 1970).
The subject has available to him, therefore, information about those
aspects of the display that he encodes first, When the subject comes to
encode the features that he has not been specifically set to report, his
immediate (uncoded) memory of the stimulus display is too degraded to be
of much use. Hochberg (1970, 105) summarises: 'the primary characteristic
of the tachistoscopic experiment appears to be that it forces the subject
to respond to a memory that he cannot refresh, whose validity he cannot
check, and whose detail he cannot extend because the stimulus is no longer
present. The fragility of immediate memory plays a heavy role in the
explanation of the selective effects of attention ... here the selected
material is the material that resits being lost because it has been

encoded in a more permanent form,'
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Mental Concentration

Wittenbérn, in 1943, conducted a large number of simple tests in
order to develop a possible test of attention., Of the number administered
fwo, he claimed, seemed to be almost pure measures of the ability to do
sustained mental work. This ability he labelled 'mental concentration'

or attention,

Woodworth and Schlosberg (1954) pointed out, however, that although
Wittenborn's tests may well be loaded with a factor not related to
previously recognised factors, such as rote memory, perception and visual

space, there was no reason to conclude that the new factor was attention,

To examine the validity of Wittenhom's tests of attention, Moray and
Taylor (1958) conducted research to ascertain the reletionship between
Wittenborn's attention and selective listening. Results showed negligible

correlations between performance on the two kinds of attention.

Very little work has been conducted, in recent years, on the Wittenborn
kind of test. The notion of mental concentration, meaning concentration
on a particuler task while trying to exclude all incoming stimuli which
might interfere with the performance of the specified task (Morey, 1969)
has survived, in a slightly altered form, in the work of Kaklnemezn discussed

earlier in this chapter.

Briefly, Kahneman's (1$73) approach would suggest that gbility to
concentrate cn mental tasks, to the exclusion of other activities, would
depend on the degree to which the concurrent activities were mutually
interfering and, therefore, on the load which they impcsed on the comron
pool of limited capacity. Interference in tasks of mental concentration
is explained, therefore, in terms of a competition for a general limited

capacity.
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CHAPTER SEVEN

VIGILANCE /MAINTAINING ATTENTION

The present chapter is organised in two parts,.Part One concerns
itself with the classical research into 'vigilance', and Part Two discusses
'sustained attention',. While the differences between these two categories
are not, at this stage, clear, the differences will become obvious through-

out the course of the discussion.

Vigilance

Many tasks require an individual to attend for a long period of time
with only occasional events occurring that require some kind of action.
An assembly 1line inspector, for example, must watch the line continuously
in order to detect the infrequently occurring flaws. In jobs such as this
one, individuals must remain alert constantly to ensure a significant
event is not missed. This alertness over a long period of time has been
labelled 'vigilance'. 'Vigilance' for the psychologist, is on an aspect

of the gereral problem of attention.

In the typical vigilance task the subject is presented with stimuli.
Some stimuli are signals which need to be reported while others are non-
signals which are not usually reported., The special features of the
vigilance experiment, according to Jeriscn (19?0), are in the parameters:

1. The vigil is maintained without interruption for
periods of a half-hour or longer,

2. Signals are presented infrequently and without fore-
warning,

3. The signals are strong in a psychological sense, (nearly
always reported correctly with almost no false alarms
in two-alternative forced choice setting), but they
would be described as weak by most observers because
they are rot "attention-demanding"

(Jerison, 1970,128)

Throughout the task the subject must remain alert so that all signals may
be detected and reported.



During World War IT a study of radar watcﬂstanding was‘conducted
which concluded that man is a poor monitor, Mackworth, as a result,
became interested in discovering why an observer's performance becomes
less efficient as he continues to work on a monotonous task., In order
tb study this phenomenon,.Mackworth developed the first vigilance task -
the Clock Test (Mackworth, 1950).

In the experiment, the subject was directed to watch a hand moving
in Jumps around a blank clock face. The hand moved around the face in
regular steps once each second, Occasionally the hand moved a double
step. The double step was the signal to which the subject had to respond
by pressing a key. The experiment lasted two hours and the important
finding was that a large decline in performance tock place as the watch
- progressed., After only helf-an-hour of watching, the percentage of signals
correctly reported dropped substantially (the mean proportion of signals
detected fell from 85 per cent in the first hzlf hour to about 74 per cent
in the second and subsequent half hours - Mackworth, 1970). This fzll in
performance was labelled 'vigilance decrement', and is the major vigilance
effect,

Five theories were proposed over the following decade to account for
the performance decrement in vigilance situations, Mackworth (1950)
suggested that the decrement was related to principles of classical
conditioning - particulary the principle of inhibition, Broadbent's
(19532, 1953b, 1957, 1958) theory, in the seme traditior, was designed to
explain the flacts of classical cenditioning and performance on repetitive
tasks. Because of the limited capacity of the human perceptual system,
as posited in Broadbent's filter theory, a selective operation is
performed on all inputs to that system. During watchstanding on a vigilance
task, the observer will select irrelevant competing stimuli with increasing
frequency as time on watch progresses, The result will be a decline in
the percentage of signals detected - the vigilance decrement (McGrath,
1963).

For Deese (1955), maintaing alertness was a problem in the ability
to maintain & background sensory input to offset the dissipation of an
initial excitatory state of vigilance. Or, as he said, 'the maintenance
of a given level of vigilance in zn observer depends to some extent upen

stimulus events extrinsic to the observer' (Deese, 1955, 360). Thus
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prediction of the vigilance decrement, here, is based on the assumption

that monotonous and constant stimulus conditions will ultimately lead to
a lowering-of critical arouszl and conssquently to less efficient

responding.

Hebb (1955) suggested that stimuli serve as a cue function (guiding
end controlling behaviour through the efficient transmission of information)
and also to arouse or activate the organism, 'Without a function of
arousal the cue function cannot exist' (Hebb, 1955, 243); Scott (1957)
related the loss of efficiency during vigilance tasks, considering Hebb's

views, to the reduction, during watch, of stimulus variation.

The final theory of performance decrement during vigilance tasks was
proposed by Holland (1957, 1958), who eéuated observing responses, in the
Skinnerian tradition, to sense receptor orientations, suggesting a
parallel between detection probability and observing rate, assuming that

signal detections reinforce observing responses.

Until recently most researchers did not question that watchkeeping
tasks did in fact produce a decrement in detection probability -
particularly as other tests, for example, the ' jump-clock test', a

'synthetic radar test', and 'listening test' also produced similar results.

Some tests however, particularly those with multiple stimulus
sources, did not show a performance decrement., Response time, in tests
of this nature, was found to be as short at the end of. the watch, as at

the beginning (for example, Broadbent, '20-dials test', 1958).

The emergence of signal-detection theory has led researchers to
question whether a performance decrement does, in fact, occur in any of
the common vigilance tests, Signal-detection theory suggests that the
proportion of signals detected should not be regarded as a valid measure
of signal detectability (Tanner and Swets, 1954; Sewts; 196L; Green and
Swets,1966). This view was proposed because the. proportion of signal
detected was shown to reflect nonsensory factors that influence a subject's

willingness tc report a signal, and signal detectability or sensitivity.

The question of the performance decrement has not, and is not likely

to be, resolved for some time. The difficulties surrounding the study
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of the vigilance aspect of attention in thé laboratory setting are many.
McGrath (1963), for example, questions whether studies of human vigilance
have, in fact, been studying the same phenomenon. This indecision has
arisen principally because the term 'vigilance' has been used ambiguously,
'Tt has sometimes ref'erred to a central proeess determining performance on
certain types of tasks, In other instances, the term has referred to the
performance itself, or has referred to a general area of human discourse -

human watchkeeping' (McGrath, 1963, 227).

Whatever definition or conception is used in the devising of
experimental work, studies of vigilance have, significantly, all taken
place in the laboratory setting, with little, or no, conclusions being able
to be drawn for classroom learning situations, For example, Gale and Lynn

(1972), in their Developmental Study of Attention, administered a 4O-minute

auditory vigilance task to over six hundred children between seven and
thirteen years of age, obtained results that could not easily be used, with
eny confidence, in an educational setting. Although they found that
perforamce on vigilance tasks improved with age, with possible critical
changes occurring between eight and nine years of age, and that attentional
capacity (vigilance) is independent of intelligence, because the task could
not be considered, in the authors' own words, 'as ecologically appropriate
to the classroom', little of real worth, in a practical sense, was gained

from this study.

In the past decade an increasing amount of literature has come forward
which has investigated vigilance - but in an educational framework., The
emphasis, in this researck, has moved to look at a pupil's ability to
complete a task once begun, rather than to study ability to complete long,
monotonous, and boring tasks This change in emphasis has led to
research on individual ability to maintain attention. Mainteining attention

forms the basis of discussion in the second part of this chapter.

Maintaining Attention

The ability to maintain attention to the task once begun is
particularly important in the learning environment, Obviously a child who
cannot sustain attention fcr the period required to complete an examination
for example, will not perform well and, therefore not score highly on that
examination. Because examinations and other testing devices are employed
to evaluate children there would appear to be some correlation between

school achievement and ability to maintain attention to the task.
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Maintaining attention has become linked, most prominently, with the
educational 'problem' syndrome, with those children experiencing
difficulty in sustaining attention being labelled variously as "flighty",
"fidgety", "distractable", and "hyperactive", These children are

described, usually, as possessing short "attention spans".

Difficulties in sustaining attention are not, it would appear, limited
to learning disabled pupils - all pupils may experience some difficulties
in maintaining attention to a task long enough to complete it, Although
reasons may vary from child to child, the results, in an educational sense,
are likely to be the same, A pupil, in order to achieve, must attend to
the material presented, and must maintain attention to the task long

enough to complete it,

Educationalists, for some time, have accepted that academic success
is related to the ability of an individual to complete the task.
Experimental evidence supporting this view has not, however, come to hand,
until relatively recently. Previous studies, as discussed in Part One,
were concerned predominantly with laboratory experiments involving adult
sub jects (Buckner and McGrath, 1963; Davies and Tune, 1969, Mackworth,
1969, 1970).

Margolis (1972), studying the relationship existing between academic
achievement, IQ and sustained attention, worked with 135 third-grade
children in normal classroom settings utilising an auditory-visual
vigilance task. Her results suggested that a link does exist between
achievement and attentiveness to the task and also that within the normal
range of intelligence, 'sustained attention is as important a factor in

school success or failure as is IQ' (Keogh and Margolis, 1976, 24).

Cn a visual vigilance task, in which high achieving seccnd-graders
were compared with low achievers, superior performance was demonstrated
by the high achievers (Kirchner and Knopf, 1974). Noland and Schuldt
(1971) obtained similar results with a vigilance task, finding that
adequate reesders could be distinguished from retarded readers by their

vigilance performance,
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Examples of the inability to maintain attention and resulting lack
of academic success are most dramatically provided by groups of children

with learning disorders. In a study conducted by Luria (1961) in which
hyperactive children were compared with.normals on several physiological
méasures of attention, results 1led Luria to suggest that the learning
problems of liyperactive children could be attributed to susceptibility

to fatigue of attention.

Similarly, Dykman (1971) studying hyperactive, normoactive and hypo-
active groups found that the combined learning disabled groups responded
with the same speed, and not more slowly as would be expected, to signals
as did their normal counterparts, Hyperactive children were found, however,
to be more subject to fatigue and less able to remain vigilant than other

groups, thus supporting Luria's (1961) findings.

Although the ability to maintain attention is important for school
learning and academic success (Rosvold et al.,1956; Campenelli, 1970;

Sykes et al., 1961; Anderson, Halcomd and Doyle, 1973), research to date
is very unclear as to whether training to increase attention results in
concommitant gains in scholastic achievement, 1In fact, very few studies
reviewed showed gains in this area (Surratt et al., 1969; McKenzie et al.,
1968).

A study by Ferritor et al., (1972) however, obtained both improved
academic performances and attentive behaviour, although the two behaviours
were found not to be complementary., Using operant conditioning techniques,
altering contingencies and comparing the levels obtained when reinforcement
was given for both, the researchers found:

... contingencies that increase attending behaviour and
reduce disruptions do not necessarily increase student
performance, at least in arithmetic drill., Contingencies
on attending alone increased attending behaviour and
decreased disruptive behaviour, but had little effect

on measures for correct work accomplished. Reinforce-
ment contingencies for "correct work" alone increased

the accuracy of work but had little effect on attending
behaviour and appeared to correlate with increased

disruptive behaviour.
(Ferritor et al., 1972,116)

This data suggests, therefore, that when operant conditioning
techniques are employed to increase attention, academic improvement will

only occur if reinforcement is given to correct work. A number of other
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studies have supported these findings (Graubard et al., 1970; Wagner and
Guyer, 1971). '

Unfortunately a number of fallacies and misconceptions have arisen
surrounding the concept of sustained attention and attention spens. First,
a number of reporters have tended to speak of an individual's mean
attention span. Moyer and von Haller Gilmer (1955), however, rightly
point that this is meaningless because the measure of a child's mean
attention span depends signifiicantly. on the selection of a task suitable
for the child's age. In other words, attention span or ability to
maintain attention is task specif'ic and an individual should be seen to
have "attention spans" rather than an "attention span" (Moyer and von
Haller Gilmer, 1955).

A second belief surrounding the notion of attention span, according
to Martin and Powers (1967), is that it is sometimes discussed as though
it were a faculty or process and the observed behaviours are considered
as symptoms of the underlying short attention span., Adoption of this
approach leads investigators to discuss or view attention spans as
absolute, unchanging characteristics, with, particularly in retarded
groups, certain educational activities not attemrpted because pupils are
thought to have short attention spans lhat interfere with the necessary
task attendance (Martin and Powers, 1967).

Individual differences in ability to maintain attention to a task

are common, but the reasons for these differences are complex and varied.
Distractibility has been interpreted by some clinicians as a sign of
neurological impairment (Clements and Peters, 1962). Other investigators
have reported chenges in gbility to sustain attention occurring with age
or developmental level (Gale and Lynn, 1972; Routh, Schroeder and 0'Tuama,
1974), and Moyerand von Haller Gilmer (1954, 1955), using hypothesis about
effects of stimulus complexity on attention, emphasise the importance of

stimulus holding power,

Keogh and Margolis (1976) state that in discussing individual
differences in sustained attention, 'ccmmon sense implicates affective
or motivational influences, as demonstrated by an educationally distract-
ible child's ability to sit quietly in front of a television set for a
prolonged period of time, or changes in the span of attention, under

differing reinforcement conditions' (Keogh and Margolis, 1976, 25).
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Similarly, ability to attend has sometimes beén equated with "good
citizenship" (Harris, 1976, 48), or willingness to conform, Therefore,
pupils who fail to complete a task may not, in all cases, be unable but
rgther, unwillihg to do so. Whatever view is taken, clearly ability

to maintain attention is associated, significantly, with school success,

Vigilance/Maintaining Attention: Summary

Because an increasing number of Jjobs in our society require the
performance of dull, monotonous, repetitive tasks, interest has grown
in an individual's ability to remain alert and vigilant. Beginning with
Mackworth's work in 1943, vigilance studies, in laboratory settings, have

yielded much information and debate on this aspect of attention,

In attempting to study vigilance in the educational setting,
researchers have tended to discuss individual attention spans, or ability
to maintain attention to a task, Inplications from research in maintain-

ing attention can now be tested in the classroom.

Attention and Learning Summary

The review presented clarifies in some wgy the knowledge of attention
at present available in the literature. The review was undertaken in
two parts, The initial discussion centered on the historical development
of attention making particular reference to the difficulties encountered
when attempting to define the concept. The second part established a
framework into which existing research could be classified and reviewed

pertinent literature.

The Review - A Recapitulation

Before moving on to Part Two of this study, a recapitulation of the
main points of the review is undertaken, This will serve the purpose of
highlighting findings and issues relevant to the discussion that takes

place in the concluding chapters,

Attention Before 1950

Although attention was reported to be the very essence of the

psychological system at the turn of the century:
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'The doctrine of attention is the nerve of the
whole psychological system, and that as men
judge of it, so shall they be Jjudged before the
general tribunal of psychology'

(Titchener, 1908,171).

Its demise in popularity as a topic of research was rapid and definite.
This demise has been attributed most frequently to the rise in Behaviourism
as the dominant systematic approach in experimental psychology with the
consequent interest in problems of learning and motivation, and disinterest

in mentalistic concepts.

Gradually a renewal of interest in the prolem of attention occurred,
brought about by a growing demand by S-R psychologists, particularly
Berlyne (1960), for more complex analyses of stimulus reception; the need
recognised towards the end of World War II, to identify how a human
operator would react if required to perform two tasks at once; and the
development of increasingly sophisticated equipument, capable of measuring

the outcome of attentional experiments.

Attention Since 1950

Perception and Comrunication, Broadbent's book (1968) provided a

renaissance for employing the concept of attention to describe how
humans perceive and remember sensory inputs. A new impetus for attentional
research was provided., Attention, still as elusive a concept to define

as ever, became the subject of numerous experimental studies.

Research has taken place in at least seven different directions,
These directions, identified by Moray (1969) include: mental concentration;
activation; search; set; selective attention; vigilance; and analysis-

by-synthesis,

0f the categories identified, three in particular have been extensively
researched, Numerous studies have investigated 'activation' or the neuro-
physiological correlates of attention . The neurophysiological studies
have been conducted most rigorously by Sokolov, Hernandez-Peon, Livingston

and Lacey,

Selective attention has had the most detailed elaboration. Beginning

with the work of Broadbent, investigating human information processing in
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dichotic listening experiments, knowledge has increased rapidly through
the contributions of Triesman, Cherry, Moray, Deutsch and Deutsch and

many others,

Investigations of vigilance started with the classical experiments
of N.H, Mackworth and interest in this aspect of attention continues to

provide productive experimentation and theorising.

Reviewing the Literature

In order to adequately review the literature cn attention a frame-
work to classify and categorise this literature needed to be found.
Acknowledging that Moray's (1969) sub-categories of attention required
some review the following framework was adopted:

(i) activation
(ii) selective attention

(iii) vigilance/maintaining attention

The review of the literature pertaining to activation included the
research findings regarding the orienting reaction and the function of
arousal in attention, Pre-attention, as discussed by Neisser (1967) was

also reviewed.

Selective attention, as reviewed, covered bottleneck models and
capacity models of attention. It was concluded that each type
of model has a place in attentional theory and should not, therefore,
be seen in a competitive light. The sub-components of search, set and
mental concentration were also reviewed under the general category of

selective attention,

The vigilance/maintaining attention section of the review covered
classical investigations of vigilance and more recent laboratory studies.
Unlike the laboratory research orientation of vigilance studies, maintain-
ing attention, in the sense of completing a task, was put forward as a

useful way of looking at attention in the classroom setting.

Although the review was not exhaustive, it did cover the major

theoretical viewpoints and research findings on the concept of attention.
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CHAPTER EIGHT

ATTENTION AND LEARNING

Chapter One asserted that attention is essential for learning, It
suggested also, that educational practitioners, particularly teachers,
have little or no knowledge of how attention enters the learning process
or, therefore, how it can be manipulated or controlled in the learning

situation,

The literature reviewed in Part One of the this study suggests
strongly that some aspects of attention can be manipulated and modified
to assist learning but that this manipulation can only come about if the
role of attention in learning is more fully understood by those who
participate in the learning/teaching process, To aid greater understanding

of the concept was the aim of the review,

Greater understanding is meaningless, however, unless educational
pratitioners can transfer this knowledge into useful teaching principles.

Part Two of the study aims to assist this process.

The present chapter proposes a model of attention that teachers
can apply in learning situations, Essentially the model is suggested by
the review of attention as discussed in Part One, It does, however,

present the model from a teacher's viewpoint,

Chapter Nine, titled Attention in the Learning/Teaching Situation,
is a practical guidebook for teachers concerned to suggest ways in which
knowledge of the role of attention in learning may be translated into

useful teaching tools,

The guidebook is organised in terms of the questions a teacher
interested in applying knowledge of attention in learning sequences, may
ask, The answers are provided within the framework of the model of
attention applied to learning presented in this chapter. References and

research are cited wherever possible.
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Attention Applied to Learning - A Model for Teachers.

The problem of attention in learning is essentially the teachers,
for it is the teacher who must develop technigques that ensure pupil
attention is elicited throughout learning sequences so that success in

learning may be achieved.

The model presented here, therefore, seeks to assist the teacher

to overcome this problem,

Fig.8.1: Model of attention applied to learning.

Phase 1 Phase 2 Phase 3
AROQUSAL CUEING ATTENTION SUSTAINING
ATTENT ION
N Y
7

LEARNING SEQUENGCE

From the teacher's viewpoint attention can be seen to take place in
three phases: arousing; cueing attention; and sustaining attention, The
task of the teacher, then, is to design methods whereby pupils will be

aroused, their attention cued and sustained until the task is completed.

Arousal is employed in this model, in the same sense as activation,
In other words, one must have arousal before one can have attention,
attention being a consequence of arousal. This phase can be likened to
Neisser's (1967) notion of a pre-attentive stage, particularly in terms
of the two classes of movements Neisser believes to be under pre-

attentive control, namely guided movements and reorientation movements.

Phase 2, cueing attention, proposes that in order for a learning
sequence to be initiated the individual must not only be aroused, he must
also know to what aspects of the task he must attend, Essentially then,
cueing attention, implies that on stimulus presentation, the leamer will
be directed to attend to the features of that stimulus in order that he
can make an appropriate response. This phase deals with the selective
aspect of attention, and it is particularly important in learning for

unless the dimensions of the task are understood (that is, the learner
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knows to what he is to attend) success in learning is unlikely,

The third, and final, phase of the model is sustaining attention.
Although a pupil may be aroused and his attention cued, methods must
then be employed to ensure that the task is completed, that attention
has been maintained. Like Phase 2, sustained attention is particularly

important for without it achievement in learning is impossible,

The three phases of attention in learning are seen to be inextric-
ably linked, Phase 2 and 3 cannot take place without arousal, Similarly,
while the cueing attention phase attempts to cope with selective effects
of attention, some of these effects will undoubtedly influence sustaining
attention, Also methods developed to ensure sustained attention may be

used in modified form to cue attention,

Although the model of attention proposed here has not been tested
in any way - it is seen, none-the-less, to provided a framework that
teachers can apply when investigating the problem of attention in learning.
As such it is believed that a critical gap in the capabilities of a large

number of teachers can be closed, or at least diminished.

By recognising that attention is essential for learning, having some
knowledge of the attentional concept, and being able to apply a model for
designing lesson sequences that takes cognisance of attention, the
confidence of the teacher and success in the learning situation can oaly

be enhanced,
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Designing learning/teaching sequences involves the teaching in asking

a number of questions., What questions need to be asked about attention?

These are three basic questions the teacher must ask. They
must say: "In this learning/teaching sequence
(i) what methods will I use to arouse or activate pupils?
(ii) what methods will I use to cue pupil attention? and
(iii) what methods will I use to sustain attention to

ensure task completion? "

What methods can be used to arouse attention?

Teachers, generally, seem to have developed adequate methods for
arousing pupil attention. Commonly, standardised signal systems
are used, like hand clapping, verbal phrases ("Right! everyone
looking this way"), and, in some infant classes, the ringing of

a small bell may serve to arouse attention,

It is suggested, however, that teachers hseve failed to fully
recognise and manipulate the stimuls characteristics that will
elicit arousal, Berlyne's work (Chapter Five), for example, shows
that properties of the environment - change, size, movement,
intensity, repetition and vividness - can be manipulated to arouse,
and indeed, cue attention. Teachers can, therefore, attempt to
present stimuli that contain pronounced departures from eariier
experience, involve movement of focal objects, and contains

vividness of colour, contour and contrast.

Similar principles are used most effectively in motion pictures
and television commercials. Those that are compelling or attention
getting of'ten incorporate such environmental features to arouse,

cue and hold attention,

Teachers themselves can maniopulate markedly the stimuli character-
istics that elicit arousal. For example changes in voice tone (very
loud to a very soft whisper) seldom fails to arouse attention and

changes in facial expressions can also be used effectively.



In the interest of clarity could the distinction between arousing

attention and cueing attention be illustrated?

In terms of the model of attention applied to learning, presented
in Chapter Eight, attention is seen to consist of three phases,
(i) arousal
(ii) cueing attention
(iii) maintaining attention
Arousal of the individual is a prerequisite to either of the
proceeding phases, and is used in a similar sense as the

orienting reaction.

Cueing attention such that learning sequences may be initiated,
implies somewhat more than this arousal function, Not only must
the pupil be alert, and looking in the right direction, he must
also be able to distinguish the features of a presented stimulus
so that an appropriate response can be made to that stimulus.
Cueing attention involves much that is discussed under the

selective component of attention.

How can a teacher assist pupils in the cueing phase of attention?

Assisting pupils in cueing attention requires the teacher to

focus pupil attention appropriately. The teacher must ensure that

when the initial steps of a task are presented, they are presented

with clarity and explicitness to ensure that pupils understand the

requirements of the task in order that it may be completed

successfully,

Using reading, can you provide an example?

Reading tasks involve visual discrimination of stimuli, meaning
that an individual must learn to identify those features which
make a particular stimulus different from all other stimuli.
Research shows that this process takes place in two stages. 'The

first stage involves learning to attend to the distinguishing

68



features of a stimulus, while the second stage is learning

to quickly identify and remember the feature(s)' (Allington,
1975,22). Search theory, as previously discussed, suggests
that on first presentation of two stimuli only the gross
features common to both, will be identified, with distinguish-

ing features being more difficult to differentiate,

Depending on a pupil's preparation for, and understanding of

the learning task, he will either make a discriminative

response to the stimuli or he may instead fiirst -respond to the
gross featural similarities of the presented stimuli., Therefore,
the teacher's task becomes one of focussing student attention

appropriately.

If the reading task then, is one where discrimination of letters
and words is required the teaching sequence is initiated by
directing pupils to look at, or attend to, the distinguishing
features of the stimuli. Thus, for example, when easily
confused words are presented (what-that) then attention needs

to be directed at beginning letters as they are the distinguish-

ing features.

Cueing attention may be accomplished in a number of ways, such as
underlining key features, pointing or by verbally directing

attention to distinguishing features.

Will accurate discrimination between stimuli lead to appropriate verbal

responses?

Not necessarily. In fact Vellutino et al., (1972) suggest that
while some pupils can adequately discrimate between stimuli they

may not have developed the appropriate verbal association.
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Focussing attention on distinguishing features is somewhat meaningless
then,

Although focussing attention simply on visual features of the
stimuli will not, in all probability, correct habituated
inappropriate responses this focussing of attention on disting-
uishing features is an important step in developing accurate
verbal responses in as far as it will ensure that the pupil
does not attend only to the features which seem to catch the

eye first, like beginning letters, configuration, and length.

Can attention be cued using wmodalities other than the visual?

Assisting pupils to come to attention or to cue attention may be
accomplished by using a variety of modalities; verbal, visual,
auditory, or by combining one or more modality, Some interesting

research has been conducted illustrating this possibility.

Allington (1974), using kindergarten subjects combined verbal
directions with visual cues. A single hue colour was used to
emphasise the distinctive features of letter like figures.
Results of this study showed that the effect of the colour cue
was to direct attention more effectively than verbal directions

alone,

Knafle (1973) used visual cues without overt instructions end
found that subjects attended to a particular feature or letter
position without verbal instructions being issued. Similarly,
McCrae (1976) found that a colour border placed around print on
a page improved attention. This he attributed to the border
providing a kind of perceptual closure for the page wrich

helped contain the reader's gaze,

These studies indicate that focussing attention through the use
of a variety of cues effectively increas=ss attsnding to appro-
priate featural differences or similarities, de=pending on the

nature of the learning task (Allington, 1975).
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The much espoused kinesthetic method proposed by Fernald (1943)
can be seen to operate in much the same way., The kinesthetic or
tracing method is designed to allow a "kinesthetic learner" to
make progress in reading when he has failed to learn by visual-
auditory techniques. Because a pupil traces the word to be
learned with his forefinger pronouncing its component parts

as he does so, he is effectively being f'orced to attend to all
features in the stimulus. Incorporating some of the elements of
the kinesthetic method into pre-school and early primary school
programmes in particular would be useful in ensuring appropriate

cueing of pupil attention.

Reading tasks are not always visual, How can attention be gained in an

auditory reading task?

Once again, the teacher's role is to direct the individual to
listen flor the distinctive features of the spoken words such

that a discriminative response can be made,

There are a number of ways a teacher can do this, For examplszs,
an individual may simply be directed to listen to the beginning
or the ending of the words spoken to ascertain whether the two
words sound the sams or different. Focussing attention here
indicates where the individual should listen in order to be

able to make an appropriate response,

The "say it slow - say it fast" technique discussed by Engelmann
(1969) would be well utilised in the classroom setting to assist
in auditory cueing. In this system the individual is presenied
with an exaggerated, or distorted, auditory stimilus or stimuli,
which emphasises the distinctive auditory element. The individuel
learns to attend to the discriminative features during the
learning task as the teacher highlights the zppropriate features
through increased emphasis; intonation and exaggeration or

extension (Allington, 19?5).



The cueing phase is essential then for success in reading and other

curriculum tasks?

Yes. Reading tasks, like all other learning tasks, require
attention, Success in reading is signifiicantly related to a
pupil's understanding of the nature of the reading

task presented. Thus success will only be guaranteed when
the teaching sequence begins by arousing attention and then
directing this attention to appropriate featural character-
istics, limiting the possibility of pupils attending to

inappropriate characteristics.

The classical experiments of Zeeman and House (1963), comparing
retardate with normal subjects, confirmed this. These
researchers have found that when so-called bright and dull
children are tested on various discrimination learning tasks
'it is not the rate of improvement once it starts, that
distinguishes between bright and dull, but how long it takes
for improvement to begin' (Zeaman and House, 1967, 204), This
suggests, according to Zeaman and House, that dull children

may perceive relevant and irrelevant cues differently from
bright children, and that, dull children fail to attend to

relevant stimulus dimensions.

More recently, Denney's research (4974) has added support for
the Zeaman and House argument., He found that the difficulties
cf poor readers lay not in the totazl amount of time they spent
attending to the problem, but rather in the proportion of that
time spent productively examining the relevant stimuli in their
visual field. This inability to focus on the relevant stimuli
hindered, concluded Denney, the poor reader in the act of

reading itself, and also in the process of learning how to read.

In sum, therefore, success in all learning tasks will be improved
if the teacher undertakes to focus pupil attention and thereby

simplify the learning task,
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Once a pupil has been aroused, and their attention cued, the teacher

would then need to employ methods to maintain attention?

Yes, in order to achieve, a pupil must attend to the material
being presented, and he must sustain attention to the task

long enough to complete it.

The importance of this phase of attention is emphasised by

Skinner in The Technology of Teaching he suggests that capturing

attention is less important to instruction than is teaching
pupils to continue to look at and listen to the relevant

stimuli,

Skinner would, no doubt, see maintaing attention as manipuleble through

reinforcement contingencies., How could a teacher employ the principles

of reinforcement to sustain pupil attention?

Reinforcers, or rewarding events, can be used by teachers who
wish to make certain behaviours, in this case sustained
attention to a task, more frequent., A reinforcer is 'a
stimulus, the presentation of which, following a response,
increases the probability of future occurrence of that
response' (Martin and Powers, 1967, 566). In this framework
then, ability to sustain attention is a function, primarily,
of presenting reinforcement which is cortingent upon attending
behaviour, Also, therefore, behaviour incompatible with

attending goes unreinforced.

Teachers should find this step easy as they have used rewards and

reinflorcement for centuries.

Rewarding desired behaviour is certainly not new to teaching or
teachers, but three important variables of reinforcement may
need some thought.

Firstly, if a teacher wishes to increase the attention span

of a pupil a logical contingency relationship must be
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established between the desired response and the reinforcer,

Only when this desired response occurs must the reinforcer be
presented, This is a little different from the way the majority -
of teachers use reinflorcement, it is suggested, as many reward
behaviour without any contingency relationship identified and
pupils then find themselves in a pleasant or rewarding situetion

without actively having done anything,

The second variable that needs to be tzken into consideration is
that of the immediacy of reinforcement, Deley in the presentation
of reinforcers results in less effective conditioning, Teachers
will need, therefore, to ensure that there is room in a lesson

sequence for reinforcement to take plece.

The final variable of reinforcement to receive attention is that of
the teacher as reinforcer. The attention of a teacher to a child

can enhance the child's attention - particularly in cases where
disruptive behaviour in learning settings is common. A study by
Hall, Lund and Jackson (1968) for example, clearly indicated that
the contingent use of teacher attention can be a quick and effective
means of developing desirable classroom behaviour, including
attention to the task,

Proximity of teacher to child is alsc an effective technique to
ensure sustained attention, A study of the effects of teacher
attention on attending behaviour of two boys at ad jacent desks
corducted by Broden et al. (1970), indicated that increasing the
appropriate attending behaviour of one of two pupils seated at

ad jacent desks may be correlated with an increase in the attending
behaviour of the second pupil as well, A possible explanation of
why the second pupil's attending behaviour increased when a neigh-
bouring pupil received increased teacher attention for attending
suggested by the researchers, is that the second pupil got scme
"spillover" of reinforcement from the teacher (Broden et gl.,
1970, 202). The "spillover" effect of teacher attention could
well be developed and effectively used by teachers attempting

to promote sustained attention,



"What other principles of teaching can be used to develop sustzined

attention?

The two principles, most fully discussed in the literature, are

questioning and stating learning goals and ob jectives,

Steting learming goals or objectives does seem to influence
attention. Duell (1974) studying the effect of the type of
obJjective, the level of test questions, and the judged
importance of tested material upon post-test performance,
concluded that behaviourally defined objectives function by
selectively directing attention to information which would
not otherwise be considered important (Wittrock and Lumsdaine,

1977).

Stating objectives would appear to operate in a similar way as
reinforcement in promoting sustained attention, The premise
"nothing succeeds like success" serves to illustrate the point.
When objectives are stated, and the programme of learning is
constructed in such a way as to ensure that the learner will be
successful at each step, illustrating thereby, that goals are
being reached, continued attention is likely to be the out-

come.,

One important point should be made regarding objectives, how-
ever. Although stating objectives, particularly specific

ob Jjectives, has been found to be effective in selectively
directing attention, they may not lead to comprehensive learning.
Teachers would need to ensure, therefore, that if behavioural

ob jectives are used to assist maintenance of attention, then
their programre of instruction is not overly conceptually
oriented merely to allow for the measure of attainment of
objectives, A balanced programme would needto be instituted

allowing for both specific and comprehensive learning.

How can questioning be used in this attentioral area?

Questioning can be used to arouse attention, cue attentior, and
maintein attention - +thus it is a technique that can be used

at each phase of the attentional process as it applies to learning,
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Both Kubis (1948) and Berlyne (1965) claim that all questions

act as an effective arousal stimuli. According to Berlyne (1960)
the arousal potential of a question is determined by the degree
of uncertainty that the question arouses in the individual. This'
uncertainty is caused by conceptual conflict which arises in

the individual when he encounters gquestions which are complex,
surprising, novel, incongruous or incompatible. This finding,
that questions act to erouse the individual, has important
implications for designing teaching/learning sequences, in so

far as arousal precedes attending responses.

And questioning in cueing and maintaining attention?

Pread junct questions and postadjunct questions may be employed
to cue attention and to sustain attention. Research conducted
in the 1950's, and reported by May and Lumsdaine (1958), in
subject matter and other prose lsarning, has lead to the
conclusion that the insertion of questions into instructicnel
material may influence its retention (Wittrock and Lumsdaine,
1977). Inserting questions, it is believed, brings about the

maintenance of an attentional set,

Questions have been placed either before the text or after the
segment of text to be studied, and have been labelled adjunct
prequestions or adjunct post questions. The effects of such
questions inserted into instructional material are as follows:
'Adjunct prequestions ... often increase learning or retention
of the specific information to which the questions direct the
student's attention, but commornly reduce learning or retention
of informetion presented. Compared with adjunct prequesticns,
ad junct postquestions mey sometimes facilitate learning and
retention of related material as well as material specifically

asked about' (Wittrock and Lumsdaine, 1977, 419).

In other words, prequestions tend to narrow the range of attention
by providing the individual with a criterion for acceptable
behaviour. Post questions, on the other hand, facilitzte both
guestion specific and general learning, because attention is paid
to the whole passage, not a particular stimulus within the

passage.



Using reading again, can an example be provided?

Frase (1968) studied the role of pre- and postquestions in
aiding reading in an article titled "Questions as aids to

reading: Some research and theory".

In the reading situation, if postquestions are used, the
reading sequence includes: a general attentive response to
the text; reading of specific statements; reading the
question; emitting an answer; and reinforcement for the
correct response, In this situation the specific statements
become secondary reinforcers for the attentive response. The
question, itself, becomes the discriminative stimulus,
because it cues certain processing skills for the attentive
response., The reader is reinforced for paying attention

and inputting the information.

The sequence of events in prequestions is: the questior; the
attentive response; and the specific statement which serves
to reinforce the attentive response, Here the discriminative
stimulus precedes the attentive response to the passage and

serves, thus, as a discriminative cue for specific stimuli,

Dozke (1972) studied the effects, not only of the placement

of questions, but also thetype of questions, or learning.

He concluded that when liberal type questions are used to
guide textbook reading then the most effective position for
them is the postreading adjunct position' (Doske, 177, 119).
On the other hand, the most effective position when reasoning-
type questions are used was in the pre-reading adjunct position,
Further, questions of this type and in this position were the
strongest facilitators of learning on a long term besis while
the use of pre-reading literal questions was found to be the
most effective way to facilitate learning and remembering

from reading textbooks,

T
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Meny of the techniques discussed for arousing, cueing and sustaining
attention appear to arise spontaneously from the lesson. Is there, in

fact, any need to plan for attention in designing lesson sequences?

Planning for attention is an essential element in designing
lesson sequences, Whilst the more commonly used signals to
arouse attention - verbal,'hand-clapping, ringing a bell -
need little or no planning, more imaginative attempts to
arouse attention through the menipulation of stimuli

characteritics which elicit attention, do require planning.

If', for example, attention is to be aroused by the presentation
of a novel stimulus some organisational tasks must be under-
taken. It implies that the lesson will be initiated by the
presentation of the stimulus which has been prepared in advance
and stored in an easily accessible place., It does not imply

(i) that the pupils have already seen the stimulus because it
was left lying around the classroom, (ii) that the pupils wait
while you prepare the material, and (iii) that the pupils wait
while you leave the lesson area to get something that should

have been within reach to begin with,

The very nature of the techniques discussed to assist in
maintaining attention suggest that planning is essential,
Similarly wher cueing attention, it is necesssry to know which
are the criticel attributes of the task so that attention may

be focussed accordingly. This implies that a thorough task
analysis has been completed in the planning phase so that during
lesscn execution the teacher can select those features appro-

priate to the learning task to direct pupil attention to.

Are there any classroom management principles that can be adapted to assist

in the attentional process?

As discussed earlier, the proximity of the teacher to his
pupils can have a very important influence on attending
behaviour, suggesting that close contact with pupils is
important., The size of classes makes this somewhat difficult

but a number of management principles should be menipulated



to ‘ensure maximum possibilities for teacher/pupil interaction

in the classroom,

Seating arrangements for example are very importent.
Arrangements that make it difficult for the teacher to
physically attend, in terms of proximity, to a child should
be discouraged, as should arrangements that meke eye contact
difficult,

Where class numbers are very large activities should be planned

on a group basis thus enabling the task to be based at the
group level, and also allowing teachers to interact with
group members, attending to them so that they can attend to
the task. These situations allow the teacher to easily
detect and eliminate distracting behaviour and to reinforce

immediately, appropriate behaviour,

Meny teachers now plan reading programmes in this way. They
cater for three groups of pupils working on a rotational
basis, allowing, in many cases, personal contact with each
pupil daily. Similar programmes could well be designed in

other curriculum areas.

Environmental management is yet another aspect related to
attention and learning., For example, easily distrcted pupils
are hest situated in places where distracting objects can be
avoided, Better still these objects may best be stored in
cupboards or out of sight so that the source of distraction is

eliminated.

Opportunities for pupil/teacher interaction mey alsc enhance
attention, These opportumities most frequently take the form
of conferences, be they formally planned for in the classroom

programme or arising sponteneously as the needs of the pupils

suggest.

A study of the effect of adult-child conferences on the
independent reading of elementary school children showed

the positive results of such conferences,
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In the study conducted by Schwenn, Sorenson and Bavary
(1970), children at various levels of reading competence in
an elementary school in Wisconsin, participated in a
programme in which they discussed their out-of-class reading
with their teacher or a teaching aide. A control group had no
conferences. The adults were coached to serve as models for
the children (as indicated by their own expressed enthusiasm
for reading), as reinforcers (through smiles and praise), as
goal setters (helping children move on to more difficult
books), and as sources of feedback (such as telling children
how many books they had read). In contrast to the control
group, children who had conferences read more books and
tended to show greater gains in reading achievement, as
measured by standardised tests. The researchers ccncluded that
the gains at least in part resulted from the fact that the
children in the experimental groups received more attention

- than those in the control groups (Lindgren, 1976).

Are there any other issues or questions that need to be considered?

Attention, it has been argued, is aroused when stimuli are
presented. One question that arises then is, in a teaching
sequence, what is the stimulus that arocuses attention? When a
teacher presents, for example, a book as the arousing stimulus
how can he be certain that it is the book and nct the writing
on the book, or indeed the action of holding up the book, that
acts as the arousal source? Obviously there is no answer
available to this question but it is raised so that blitlke
identifications of arousing stimuli are avoided and the

cecmplexity of this phase of attention is stressed.

SUMMARY

A brief outline of the ways in which principles of teaching mey be
adopted to cater for the attention factor in learning has been provided

in the preceeding pages.

In sum, the educational practitioner, acccrding to the model of
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attention in learning proposed, must: _
(i) develop techniques that arouse or activate pupils;
(ii) develop techniques thet assist pupils to cue attention; and
(iii) develop techniques that ensure attention is maintsined

long enough to allow task completion,

A number of techniques that could well be developed in the classroom
by an ordinary classrocm teacher have been presented. Perhaps some of
these suggestions raise difficulties or warrant further investigation.

To this end, a collection of reference material (sparce though it is)

is provided,

General References:

BUGELSKI, B.R. The Psychology of Learning Applied to Teaching. The
Bobbs-Merrill Company Inc. New York, 1971 Second edition. Chapter

Seven: The Problems of Action, Attention and Reinforcement.
Pp 159 - 188,

GAGNE, R.M,, ROEWER, W.D, Jr. 'Instructional Psychology' Annual Review
of Psychology! 20, 1969. Pp 381 - 418,

WITTROCK, M.C., LUMSDAINE, A.A. 'Instructional Psychology' Annual Review
of Psychology', 28, 1977. Pp 417 - L59.

Specific References:

1. Reinforcement and Attention:
BUGELSKI, B.R. The Psychology of Learning Applied to Teaching.The Bobbs-

Merrill Company Inc., New York, 1971. Second edition., Chapter Seven:
The Problems of Action, Attention and Reinforcement - Practical
Suggestions about Attention. Pp 177 - 180.

MARTIN, G.L., POWERS, R.B. 'Attention Span: An Operant Conditioning
Analysis', Exceptional Children. April, 1967. Pp 565 - 570.

2. Objectives and Attention:
DUCHASTEL, P,G,.,, MERRILL, P.F. 'The Effects of Behavioural 0Objectives on

Learning, A Review of Empirical Studies', Review of Educational
Research 43, 1, 1973. Pp 53 - 69.

WITTROCK, M.C., LUMSDAINE, A.A. 'Instructional Psychology' Annual Review
of Psychology. 28, 1977. Pp W7 - 69. Statirg Objectives. Pp 421 - 422,




3, Questioning and Attention:

DUELL, D.K, 'Effect of type of objective, level of test questions, and
the judged importance of tested materials upon posttest performance'’
Journal of Educational Psychology 1974, 66: 225 - 32

FRASE, L.T. 'Questions as aids to Reading: Some research and theory'
American Educational Research Journal 1968, 5:319 - 332

HOGG, A.C., FOSTER, J.K. Understanding Teaching Procedures. Cassell,

Australia 1973. ChapterEleven: Questioning: The Pervasive Procedure

167 - 188,

LADAS, H. 'The Mathemagenic Effects of Factual Review Questions on the
Learning of incidental information: A Critical Review' Review of
Educational Research 43, 1, 1973 71 - 82,

MAY, M.A., LUMSDAINE, A.A. Learning from Films. New Haven, Conn: Yale

University 1958,

WITTROCK, M.C., LUMSDAINE, A.A. 'Instructional Psychology' Annual Review
of Psychology 1977 28: 417 - 59. Adjuuct Questions Pp 419 - L21.
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