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ABSTRACT 

The basi c premise of this study, is that although attention is 

essential for l earning, those most closely concerned with the 

l earning/teaching proce ss, teachers and other educational practitioners, 

have little or no kno·Nl edge of the con cept of attention , or how it can 

be applied to l earning . The aims of the study are, therefore, twofold: 

to increase knowl edge of the attenti onal concept; and to sugge st way s 

in which this knowledge can be applied in the design and implementation 

of l earning/teaching s equences. 

In order to achieve these aims, the study is undertaken in two 

part s. Part One investigates, thro~gh the literatur e , the attentional 

concept . Initially a brief history of the development of attention as 

a psychological construct is p re sented, followed by a consideration of 

i 

the difficulties surrounding the defining of attention . Secondly a review 

of the exi sting l iterature is undertaken . The fr amewo!'k into which the 

literature is re viewed and classified is a multidimen sional fr amewo rk 

con sisting of three categories : 

( i) 

( ii ) 

(iii) 

activati on 

selective attention 

vi gilance/maintaining attention , 

and was su gge sted and adapted from the work of Moray (1 969a, 1969b). 

Although the review pre sented is not exhaustive it is f elt to be 

r epre sentative of the ma jor the oretical and research conce rns surrounding 

att ention. 

Part Two is concerned with how knowledge of attention ca..'! be 

transferr ed into useful teaching principle s, and practices. To this end 

a model of attention to be applied to l earning is proposed and is 

£'ollm1ed by a guideb ook of practical t eaching procedures that can be 

utilised in the de s ign and i mplementat ion of learning/teaching 

sequence s. 
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CHAPTER ONE 

JNTRODUCTION 

The Nature of the Study 

Attention is essential for l earning. The importance of attention 

for l earning has been wide l y recognised by educational psychologists, and 

may be illustrated in the follo~~n g words : 

One category of behaviour that enters into all 
formal and informal l earning 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 . 
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(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 f ami liar with the 

concept , and to utilise it in the design ing of teaching sequences . The 

basic premise upon which this study was undertaken , however, is that 

teachers general ly have li t tle, or no, understanding of attention and , 

theref ore , 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) 

look at you and not out the window"; and "Attention, that must have 

something to do with social behaviour ... if y ou make them wait to sped:, 

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

Indeed, the concept of attent ion is difficul t 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 sequenses. 

The aims of ttis study are , therefore , twofold . I t aims fi rstly to 

review a11d cJassify the existing literature on attention . Secondly it 

.airr.s tc provide a model of attention that may be applied to l earEing , and 

to shov; the vrny t:l:.is model can be used to assi st decision- I!!akin g durin g 

the design of ]earnin g tasks . 
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The study is organised into two parts. Part One investigates the 

concept of attention it self. A brief history is provided and consider

ation given to the difficulties of defining attention . Current literature 

is then reviewed. L""l O!'der that this could. be undertal,:en a fram:;work 

needed to adopted . Justification for the adoption of a multidimensional 

framework is foll owed by the review of literature in t erms of that frane

work . The categories under ·Nhich the attentional literature is r eviewed 

are (i) Activation 

(ii) Selective attention 

(iii) Vigilan9e/Maintaining attention 

These se parate , th0ugh not mutually exclusl ve, app!'oaches 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 proces s of human learning is i nvestigated, as Gagne and 

Rohwer ( 1969) po:..nt out , it may be assu.'!led that the knowledge so gained 

oay be seen to result in the development of more effective instructional 

procedures and Part Two, therefore attempts to provide const!'uctive 

suggestions, in light of the literature reviewed, for the educator in the 

learning/teachi:ig situation. To this end, Chapter Eight 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 he re presented, intends to 

( i) review, categorise and interpret the literatu!'c 

pertaining to attention and learning; and 

( ii) apply the knowledge gained to suggest instructional 

guidelines for the teacher in the classroom 

settbg. 

As educato!'s agree that attention is essential for learni:i 5 , it is 

importa""lt th~t educators gene rally, and teachers in particular, em?loy 

teaching strategie s that tal\:e cognisa"lce of the various aspects o:f:' 

attention in the l earning situation . 



.. 

Conflicting and confusing reports on the nature of a t t ention in 

learning doe s not make the educ ators task easy , however, and thus the 

importance of the study. Because it not only reviews the concept of 

attention and clarifies the current sta~ding of this concept, but also 

because it has a t t empted to propose possible teaching strategies which 
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are informed by such lmowledge , the paper may be s een to provide 

infor mation from which a set of tools, useful in the learning and teaching 

situation, may b e d eveloped. 

The study may also be seen as important b ecause a review and 

classification of recent definitions of attention, such as this, may 

provide a useful starting point for future r e s e archers in the field of 

attention and learning. Mostos1:y ( 1970) has also recognised this need: 

With the increased frequency with which the word 
(attention) is used, a.~d in the :face of the diverse 
experimental tactics which have b een sug gested in the 
name of praising or burying attention res earch, some 
elimination of ambiguities of definition would appear 
to be essential. 

( Most of s~:y, 1970, 9) 

The practical justification for this study rests, the r efore, on the 

assumption that because attention is such an essential element in l earning 

and because, at present, it is a~ under-utilised step in the teaching 

process (Allington, 1975) a collation and interpretation of the data on 

attention in l earning may, ultimately, le ad to teaching s.i_ tuations where 

the various aspects of attention are r~ ~ognise d ffi1d applied . 



PART OHE 

AT'i'.&l\ITION : A REVIEW - ________ .._. ___ _ 
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CHAJ.71'ER TWO 

Attention : A Brief Histo:r;:y 

In acknowledging the diversity and confusion which surrounds the 

t erm attention today , it appears necessary to Jook briefly at the history 

Df the concept in order to determine the possible explanation for this 

situation. In fact the history of the concept is both inter e sting and 

informative in light of the pre s ent confusi on. 

Lord Verulum (Francis Bacon), in his observations of animal speech 

maintained that birds, when compared with othe r beas t s, 'learne to 

imi tate Speech' because they, of all the beast s have l earned to attend . 

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

He goe s on to s ay that 

••• those that teach Bird s to sing, doe 
keepe them W3.king, to increase their 
Attention . 

( Bacon, 1627, 65) 

Bacon , thus, provides one of the earliest recorded statement s linking 

attention with learning. Conc erning huma~ l earnin g, Helvetius (1758),some 

years later, su gge s~ed that inequality in minds between i ndividu als was 

caused by aD unequal capacity for attention . He believed that 

Since it is more or l ess attention which 
engraves object s more or less deeply into 
memory, m1d make s us more or l es s perceptive 
of the relationships which form the greater 
part of our true and f alse judgements; and 
since we owe al most all our ideas to 
attention, it is plain that the unequal 
strength of men 's minds depend s on their 
unequal capacity for attent ion 

( Helvetius, 1758,Ch.4: 

The importance of the role of attention in l ea:!'"_'ling has long been 

r ecognised in psychology although it has been sub ject ed t o maDy shifts i 

popularity, with some r eco gnising it as a~ ab solute ly es0ential construe , 

and ot hers i gnoring it as an ill-defined irre levant construct . 

The period from 1750 through 1920 (approximate date s) was of 

particular si gnificanc e for this period and marks the ori gin of modern 
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psychology within science - and consequently the origins of the 

attentional construct may also be found. The development of the concept 

o~ attention is closely linke d with the founding of experimental psy chol

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 arid 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 

co::-is-truct 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 historie s are identi

fiable in the literature and will be discussed in the following pages of 

this chapter. 

One of the most enduring notions of attention was linked to the 

belief that in order to attend to something, ru1 individual must withdraw 

from surrounding stimuli, and v:as proposed by Bonnet in 1760. He 

formulated what has commonly been labe led the drainage theory of attention 

and this theory remained popular for some 150 years . Bonnet wrote that 

when an individual turns his attention to so::ne object then:. 

He turns his eye away from surro'..111ding objects; 
thus he weakens the impression that those 
Objects ma~e. He fixes his view on the Object of 
his Attention; he concentrate s it on that Object; 
he tenses the organ for that Object ••• 

(Bonnet, 1760, 136) 

Because the attenti on is focussed on the Object, neighbouring objects 

fail to make an. impression on the soul. Thi s view became associated with 

the Functionalist view of attent ion as a" selective" process. William Jarne s 

( 1890) is recognised as the chief representa-:ive of this school. He wrote 

My experience is w:iat I agree to attend to . Only 
those i terns v1hich I notice s..'1.ape my mind - without 
selective interest experience is a11 utter chaos ••• 

(James , 1890, 402) 
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Initial impetus for the study of attention, experimentally , is 

r egarded to be the study of personal difference s between individual 

astronomer s in their observations of the movements of stellar events . 

Maske lyne, obse rver royal at Greenwich Observatory recorded such difference s 

in 1795 but Bessel , recognising the significm1ce of the difference s is 

responsible for the 'personal equation'. His study of the differences, 

and his co:nparisons of his own observations with those of fellow astro

nome rs, showed that individual difference s in the speed of reaction existed . 

Although an astronomy problem, Bessel had the fore sight to realise how 

importantly personal variability entered into the se differences , and the 

problem became a psychological one . In so doing, two more of the ove r

l apping -histories of the att entional construct became definite -lines 

of research in the new experimental psychology . These lines of research 

are summarised by 

(i) the complication experiment 

( ti) the reaction experiment . 

Herbart in 1816 proposed the term "complication" as mea.viing a mental 

complex which includes processes from more thaD one sense department 

( Boring, 1957 , 142) . The complic at ion experiment showed that the results 

obtained. in the classical astronomic setting of the experiment depP.nded 

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 sJb ject indicating as quickly as possible when he felt a..."1 

e l ectric shock which was use d to stimulate the skin away from the brain 

m1d 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 ind ividual reaction times was made by Hirsch when 

he adopted the newly developed Hipp chronoscope for that purpose . 

F.C. Donde rs further advanced knowledge of reaction times when, in 

1868, he 'attempted to measure the physiolo gical time of mental processe s 

such as discrirninatio::-i and choice' (Woodworth afld Schlosberg, 1954, 10) . 

In so doing he \'las able to study compou.Dd reactions . 

L~~ge (1 888) in Wundt ' s laboratory continued to study reaction times 

ru1d seem~d to confirm the genere.l validity of the Donder' s procedure when 

he discovered that the differences between sensorial and muscular reactio:is 



depended on the subject's attention before he reads . Kulpe at W·J.rzburg, 

achieved similar r e sults 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 s even 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 . 
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(Hamilton, 1859,lect . x/v) 

and thus initiated work on the span of att ention 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 fluctuatio:is . 

Cattell, concon1ing himself with the first of these, carriec out 

experiments on the spa~ of att ention . He found that on a single :po sure, 

too short to allow any movement of attention, that four, five or x 

units (words , lines or letters) could be apprehended . At the s~m time 

Dietze examined the ra~ge of attention for successvie stimuli . 

As a result of these inve stigations, Wundt sa~ attention as ;xisting 

in two dimensions, embracing not only simul taneo:.is 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, 1784, 753) 
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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 WJndt in 

1920, saw Titchener rise to become the champion of the Wu_ndtian tradition 

until his own death in 1927. 

Titchener had little doubt about the centrality o~ the concept of 

attention in psychology. 

The doctrine of attention is the nerve of 
the whole psychological system, and that as 
men judge of it, so shall they be judged 
before the general tribunal of psychology 

(Ti tchener, 1908 , 173) 

However, because he believed attention to be observable, he 'tried 

to deal with attention as m1 extra attribute of sensation, &~ attribute 

of alearness of vividness which all sensations have m1d which 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 decades. 

The same period saw the establishment of the Gestalt and Behavio·.ir

ist schools. Attention did not conform to the SR rules formulat ed by the 

Behaviourists a~d rapidly lost a~proval . Similarly the Gestalt school 
• 

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. 

MASSEY UN!VeRSIT..X 
LIBRAR'( 
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The early history of attention in psychology is both confusing and 

often contradictory with the same c c,n struct labelled differently by ma.riy 

who studied it. Overlapping histori e s characterise the development of 

the attentional concept and the more important of these have been out

lined. Woodworth and Schlosberg (1954) effectively swnmarise the history 

of attentio:1. up till the 1950s. 

In spite of the practical reality of attending, the 
status of attention in systematic psychology has been 
tLncertain 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 a~d 
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 
rejected attention as a mere traditional mentalistic 
concept . 

(Woodworth a.'1.d Scholsberg, 1954, 
72-73) 

Since 1950 attention has again returned as a subject of psychological 

and phsyiologica+ research. There may be many reasons for this rise in 

popularity but probably the most important of these is that the hum~'1. 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 

~mportant for him and ignoring those judged to be unimportant . 

Renewed interest in the concept has led to research worx in m~1y 

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 humgn 

information pro8essing using dichotic listeni::i.g experiment s, and \Ve.s 

continued by Broadbent (1958), Moray (1959) and , more recently by Treis~an 

(1969). 
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Sustained attention or vigilance experiments are also linked, though 

more indirectly, with historical interpretatio~s of attention . In this 

w,ork researchers are co~cerned 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 "vigilar1ce task" was 

developed in an attempt to answer this question (N.H. Mackworth, 1950). 

Vi gilance tasks usually require subjects to detect 'infrequent, irregular 

and barely discriminable signals when presented against a background of 

monotonous and r epetitive 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 co~cen1ed 

itself with analysing the physiological bases of attention. This &'1.alysis 

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 a'l.d much work has since been undertaKen 

studying activatio~ and the orienting reflex in the classical conditioning 

tradition (Zaparozhets, 1961; Voro~in et_§;!., 1365). The orienting 

response is 'a complicated series of neural, sensory, circulator-y, and 

motor components which is elicited by certain stirrruli' ( Harris , 1976, 49). 

Research on the· neurophysiological correlates of attention is, of necessity, 

concerned more ..vith internal biological changes rather thaTJ. overt behaviour. 

Because of thi emphasis, work on activatio~ has limited application in the 

educational se · :ing and has tended to be less widely reported in educational 

psychology jou .1als when compared with the other two major attentional 

research domai s. 

This cha_ ter is presented not because it suggests a.'l.S'Ners to the 

diversity and ' ~nfusio~ which surrounds the attenti onal construct today, 

but rather becLllse it shows that the history of the concept was fraught 

with many of the sane difficulties prese~t researchers face when trying 

to adequately define attentio~. 



Attention has not been well defined historically, it has deve loped 

through a wide number of differentiated research domains, and the work 

conducted since 1950 ha~_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. 

12 
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CHAPTER THREE 

ATTENTION: THE "VERBAL PHAi~TO:M" 

Attention, upon first reflection, appears co~paratively easy to 

define most people believe they know what attention is. In psychology, 

as was s een in the previous chapter, this is certainly not the case . Why 

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

Three reasons i mmediately present themselves. Firstly the nature of 

the history of attention, with i ts 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 the se 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 se cond major reason why attention is such a problem for the 

students of psychology is because attention, the concept, has be en 

described and defined in numerous numbers of ways . Terms such as arousal, 

vigilance, selective attention, abstraction, plus many others, have been 

used frequently as synonymous with attention . Consequently , rese arch on 

each different aspect has been underta1<en 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 r ecently we have had no 

way of measuring the number of stimuli an individual can attend to at 

a:ny given moment. Clearly researchers have fo·illld 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, Most ofsky (1970, 10) 
suggests that there may also be 'three major cat~ gories of r ecurring 

criticism to the concept of attention' which can be reco~1ised. 
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In so~e 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 presence of attention 1 (Mostofsky, 

1970, 10) . Thus attention is an inferred process for only after a 

subject has made a response t o 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 que stion correctly have been used to indicate attention; 

body orientation in the direction of the presented stimul11s 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 r e searchers suggest that attention and response to stimuli 

are one and the same - whereas, more correctly, response s to stimuli 

enable the identification of attention . 

' The failure to select a dependent variable as the external referent 

for ascertaining the presence of attentio:'.'1, independent of that which is 

to be measured, has been serious' (Mostor sky, 1970, 10) and has raised the 

interesting research question of whether an individual learns because he 

attends or whether he attends because l. ~ has learned. The classical 

Zeaman and House findings ( 1963) have l ?en strongly criticised for they 

imply that 'retardates are deficient i : acquiring "attention" responses 

because they already have an attention leficit' (Wischner, 1967, 213) . 

Although circular in meaning this piec· of r e search has led to a multitude 

o~ studies all of which have failed to select a dependent variable aYJ.d, 

therefore, all suffer from the criticl: ::1 that their res·..ilts are circular 

v:ith responses being both cause and ef;"Jct . 

The second criticism hindering th~ study of attention as a concept , 

is the attempt being maie to physiologise attention bringing with it 

vie•:s of attention in physiological terms when in fact no substa.YJ.ti ve 



physiological data exists to warra'lt such viev1S. Interpretations of 

attention in these physiological terms has produced fears , and thus 

criticis~s, by some, of a revival of mentalism. 

Evidence of a possible physiological mechanisms for attention 
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has been suggested by the research findings of Hernandez- Peon ~t a l . ,(1 956) . 

When one sensory channel is employed, other cha'lnels may be gated out . 

Result s indicate that the focus of attention i s brought about by sensory 

input which r eache s the sensory parts of the central nervous system; 

correspondingly the sensory input in the margin of attenti on is inhibited. 

Although evidence for this mechanism comes from experiments in which 

recordings are actually made from t he sensory chari.Dels , (Hernandez-Peon 

et a!., 1956) mor e r ecent experiments have cast doubt on this conception, 

finding a lessening of r esponding in the nervous system for all stimuli, 

even tho se involved in the f ocus of attention (Thompson, 1967) . 

Worden (1 966) 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 " car1 be better expl ained in terms 

of inadequate control of relevant variabl es and inadequate sampling 

procedures'' (Worden, 1966, 4-5). 

The third, aDd final , criticism of attention contends that the whole 

concept of attention and the study of that co~cept is pleonas tic: 

that the information gained and analysed by re searchers in this field of 

study is ' adequat e ly a~alysable in other contexts , and nothing is to be 

gained by attributing additional co~notative frills' (Mostofsky, 1970, 12) . 

Those that hold this view believe the e l ements which are said to ma'.ce up 

the attentional concept may, in fact, be found in many existing research 

structure s such as orienting response s, cog.~itive-perceptual descriptions 

and stimulus co~trol theory . 

Rightly , Mostofsky (1970) asks whether attentio~ is merely part of 

other psychological framewo~ks or whether there i s justification for 

treating it as a concept in i t s own right . In each case, Mostofs~~.f 

cogent ly argues that attention is still a useful framework and can offer 

so~ething more than existing structures . 
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Mostofsky (1970) clearly s~ows that the difficulties surrounding 

the study of attention are indeed enormous, and discusses in some detail 

the criticisms that have been l evelled against the study of the concept . 

None- the-less he concluaes that attention should not be rejected rather 

that instead of viewing it as a single entity, attention must be recognised, 

researched and studied as a multidimensio~al concept so that conceptual 

c l arity 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 it s usefulness, particularly in the educational field, can 

be made . 

The · next section, therefore, discusses: the various multidimensional 

conceptualisations of attention ; provide s ju stification for the choice of 

dimensions chosen here for study and investigates individually, through 

t he literature , each dimension . 
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CHAPI'ER FOUR 

ATTENTION: A MULTIDIMENSIONAL CONCEPI'? 

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 s.tands 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. 

Th8-re has been little or no r ecognition by educational practitioners 

that it is reasonable ' for educational purposes at least, that 

attention is made up of a number of different , partially independent 

components , and that these components may have different influences on 

learning ' (Keogh and Margolis , 1976, 20) . Consdering the nu~ber of con

ceptions of attention which have been posited proposing inter- related 

functions, this la.ck of recognition is somewhat surprisjng . 

Mostofsky proposes that attention is a multivarjate concept because 

it implies consider~tions of ' process (attentional), sub~ect (attentive), 

and stimulus (attention- getting) ' (Mostofsky, 1970, 22) . Dyknan et al. 

( i971) treat attention as a unitary trait but propound the existence of 

four inter-re lated functions : alertness, stimulus selection, focussing 

and vigilance . 

S . Jay Samuels ( 1977) proposes that attention consists C·f two 

components an external component and an inte:rr..al componen· • The 

external component of attention is tr.at set of behaviours out:ined above , 

that teachers use to monitor a child' s at'ventio11 to the task · ~t hand. These 

observable behaviours a.re, without doubt, important cues for ·.he classroom 

teacher . Not only can they irniicate learning, through corr ec·. resfonses 

to t ask- relevant stimulus questions, but they cen a lso indica-e the degree 

to which a pupil can adapt to the classroom enviroru:ient for ' paying 

attEmtion ' is a pre:requisite for all educc:.tional activities in the class

room situation . 
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AJ though these external d:i splE.ys are· important in le arning, 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 r efers 

to nothing more than 'the active attempt to come in contact with sources 

of information ' ( Samuels, 1977, 17). Alertness can also be uced 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 constantly being bombarded. Having 

selected the source 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 'circJes' 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 characteristic of internal attention, limited capacity, 

implies simply that we can, at any one time, attend to only one event . 

Samuel:: ( 1977) provides convincing proof of tLis. He shows that wt.ile we 

may perform two tasks s:imultaneously for example , typing a report and 

answering questions this is only possible when one of these tasks , 

in this case typing, is performed ~~thout attention. Tasks may be per

forir.ed without attention when skill has been developed at those tasks, 

( Samuels , 1977). 

A second disc~ssion of attention and its inter-related functions 

to be outlined here comes from the work of Keogh and Margolis (1976). 

Althou gh the study provided by these writers is directed at professionals 

working with children with learning problems in particulE.r, the three 

dimensional approach to the study of attention has much wider applicatior.. 

The three separE.te, although probably interactive, aspects of 

attention are: comin g to attention; decision making; and ability to sustain 

attention over time (Keo gh and Magolis, 1976, 21). ' Coming to attention' 

denotes that a pupil focusses his attention or. the task at hand e.r..c is able 

to tmderstand the task and what action he is required to perforrr. . 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, se l ective , 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 problems in coming to and maintain

ing attention. 

The final aspect of attention, the ability to susto..in 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 le arning . 

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 studie s which su ggest. a need to study attention in this way, does, 

therefore, follow. 

RecEmt physiological studies ccncerned with investigating changes 

in subjects during attending behaviour provide support for a different

iated analysis of attention. Lacey , Kagen, Lacey and Moss (1963), for 

example, found that situations whe1·e 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 environment and 

employ cognitive processing skills resulted in accelerated cardiac rates. 

Further studies by Lac ey and Lacey and associates have confir~ed these 

results, as have a series of studic·s by Obrist and colleagues (Lacey, 

1967; Lacey and Lacey, 1970; Obrist, Webb, Suttere r and Howard, 1970; 

Obrist, Sutterer and Howard, 1971.) 

Whilst the above-mentioned l aboratory investigations of attention 

support a differentiateC. classification of the concept, the Hallahan, 
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Kauffman and Ball ( 1974) research, although not concerned with physiological 

changes but rather obse rvations of children's behvaiour, also supported this 

vf ev1. 

Hallahan, Kauffman and Ball ( 1974) investigated the effects of 

st imulus attenuation on se l ective attention performances of children in 

fi r st, fifth and seventh grades . The investigation 'found no r e lationship 

between measures of percent of time attending to task and shifts in 

attention, leading to the sugge stion 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 O'Tuama (1974) concluded that activity levels differ e d 

markedly according to the s etting in which the child was placed and 

according to the activity to be perforffied, and that, therefore , activity 

l evels are multidimensional. 

The important implicat ions 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 

r e quire men ts . 

While arguing that the most useful method of investigating attention 

is on a multivariate basis, this paper does not su ggest that the separate 

components are, or should be s een as, independent of one another. Research 

to date favours a conclusion that the individual compun:mts are inter

r elated ( Campb ell and Douglas, 1972; Douglas, 1972; Cohen, Weiss and Minde, 

1972) . However, in certain situations or when perforrri.ng particula r tasks, 

or..e coTuponent may play a more dominant role than another. 

In accordance ~~th the information pre sented above, a multivari ate 

framework has been adopted in this section of the paper as a cla.ssifi ce.tion 

system for r evievnn g the lite r ature pertaining to attention and learnin g. 

Moray ( 1969a, 1969b ) suggest eel that some SE-oven subcate gori e s of attention 

could be identified . These be labelled and described as: 

1 . Mental concentration 

The person concentrates on some particular task, such as 
mental arithmetic, and tries to exclude all incoming stimuli 
which might interfe re with the performance of the specified 
task . 



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 . 

4 .• 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 
usually called ' analysis-by- synthesis '. 

(Moray, 196oa, 6) 
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From the seven subcategories proposed by Moray, three have been adopted 

to provide the framework for revie~Qng t he 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 (1 967) notion of pre- attentive mechanisres . Selective 

Attention, t:he second category , enccmpasses a wide range of l iterature or. 

attention per se and discusses analysis- by-synthesis as a model of 

selective attention ; search, set; and mental concentrat i on. I t was ccn

sidered that these subcategories as identifi ed by Moray could most usefully 

be discussed under the general topic of sel ective attention as they imply 

differing dt;grees of selectivity and do not warrant separate category 

analysis. 'i'he vigilance category allows for the review of the classical 

studies of vigilance and also the more recent research into an individu~l's 

ability to maintain attention to a task. 

Al though a complex system, this framework was cr.oser. for a nwr.ber of 

r easons . First , the framework does not posit a generalised or global view 
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of attention . It suggests rather, a number of aspects , r eadily r ecog

nisable in the classr~o~ situation , which may influence learning at any 

given time . Teachers may find pupils that adequately functi on at each 

phase of attention . At the same time , the nature of the subdivisions 

provides a useful tool which may be employed to i dentify and assist the 

pupils who exhibit atten tional difficulties in one or other phase . Instead 

of developing a programme to improve or overcome a child ' s attention al 

problems i n a general sen se , this framev1ork suggest a more specific and , 

therefore, more useful i dentification of attentional problems and specific 

programmes may be developed and initi ated. 

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 l earning. In so doing a meaningful 

classification of the studies reviewed was e ssential the Moray fr ame-

work provided just such a classifi c ation system. 

Each subcategory will be discussed separately in the follo~ing 

chapters. The r eader, however, will arrive at t he end of the discussi on 

r ealising that in the attentional field there is ' a complicated 

network of similarities overlapping and criss- crossing: sometimes overall 

similarities, sometime s similaritie s in detail 

(Wittgenstein, 1953) . 
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CHAPTER FIVE 

ACTIVATION 

Attention has , quite frequent l y , been used synonymously with 

' activation ', ' arousal ' and the 'orienting reaction ' (orienting response 

or orienting r ef lex) . In this paper , however, ' activation' is seen as a 

component of attent i on - not as a replacement f or 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 involvi ng 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 r ecognised 

that when an animal is presented with a novel stimulus the animal is 

likely to : l ook at t he stimulus, prick up its ears, and prepare itself 

to deal with the stirrrulus . This reflex Pavlov described as follows : 

It is the reflex which brings about the irrunectiate 
response in man and animals to the slightest change s 
in the world around them, so that they inunediately 
orientate the5r appropriate receptor organ in 
accordance with the perceptible quality in the agent 
bringing about the change, making a fu l l investi
gation of it . 

(Pavlov, 1927) . 

The overt components of the OR specified by Pavlov , have been 

summarised by Barham and Boersma (1 ; 75) and incl ude : 

(a) momentary arr est of ongoing motor activity, 

(b) turning of the head and eyes towards and about the source 

of stimulation , and 

( c) other overt r eceptor adjustments such a::: turning (in some 

animals , pricking up) the ears towards the source of a 

sound stimulus . 

Apart from these overt r e sponses, increased sophistication in measuring 

instrumentation, and interest in the OR has , in recent years, led to the 

knowledge that, in most cases, the following physiological changes a l so 

occur : 



(1) the pupils dilate , 

(2) photochemical changes occur in the retina which lower 

thresholds for light intensity, 

(3) 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 limbs and dilate in the 

head . 

(Lynn , 1966, 2) . 

24 

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 

fun ction of the response is a clearing away of whatever information is 

being held in t he trace system. Thi s clearing process being necessary so 

that confusion between the existing inf ormation in the trace system and 

the new information is not created. Sokolov (1960) has also 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 

t ended to link the OR very closely with attentional processes in soms 

cases calling it attention, producing a great deal of criticism f or this 

vie~~oint in the literature . 

The confusion has probably arisen because three r eactions: orienting, 

adaptive, and defensive , can be made to a novel stimuls . Each reaction is 

quite diff erent . Most frequent l y 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 r eaction . When an intense stimulus is presented a defensive 

r eaction follows the OR. 

The adaptive reaction can be distinguished from the OR in that ' (a) 

it is local rather than generalised and confined to the sense orga~ 

stimulated and the specific sensory tracts from the sense organ to the 

cortex; (b) it has a homeostatic negative fee~back rather than a positive 
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feedback effect ; and (c) 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 (Konarski , 1960) . 

However some distinctions may be made between the OR and the 

defensive reaction . According to Sokolov (1966a), the defensive reaction 

may produce overt r esponses including freezing, running away frorr 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 the se 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 attention. 

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 lmowledge is 

summarised below. 

Sti muli El iciting the Orienting Reaction 

Berlyne (1960) has researched most compretensively in this area and 

concludes that the characteristics of stimuli eliciting the OR are as 

follows: 



26 

1. Novelty 

Novel stimuli are those not norwally encountered or expected. In the 

experimental situation they may be such things as a loud noise or flash 

of light (Pavlov, 1327). 

In the everday environment, the appearaDce 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 has been investigated experimentally 

using both animal and human subjects. Animal 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 othe r 

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, al though ve ry intense stirr.u l i arc 

more likely to elic=:.t the defensive reaction. In human infants Valentine 

( 1914) and Staples ( 1932) found that colour preferences were identified 

-by about four months with coloured stimuli more likely to Froduce the O~ 

than grey. Similarly iu od.ulLs, E1·andt ( i 941+-) found subjects ::pend more 

time looking at red and white designs than at black and white ones. 

3. Complex~ty, Uncertainty, Incongrujty 

Two stimuli may be equaJ.ly familiar, or novel, l·u~ one way still 

be more attratctive than the other. Of the possible variables, besides 

novelty, one in nc:.rticular has been identif:i ed as a major determinant 

of attention 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 ( Glan?.er, 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 

stimulus. 

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 co~plex. 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 just in terms of what they like or do not like , but in 

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

4-. Indicating Stimuli 

The OR may be elicited by stimuli through learning. Obvious examples 

says Berlyne ( 1960) are verbal formulas like "Look at what he is doing!" 

and "Listen to this!" 

Russian psychologists working with animals have derr.onstrated 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 pt:'esented first carr,e to ev~ke OR towards 

the source of the second (Lynn, 1966) and Kasatkin, Mirzoiants and 

Khokhi tva ('I 953) have demonstrated the same phenomenon in two and a half 

month 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 insteacl 

uf an expected banana under the cup they lifted in an experiment 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 . 

6. Conflict 

The term 'conflict' Berlyne (1954, 1960, 1965) uses to denote the 

degree t o which mutually incompatible responses are being instigated at 

any time (Berlyne , 1970). Jn an experiment where associations were 

established in dogs between various s timuli · and various incompatible 

activities (e . g. avoidance of pain, feeding, vomiting, postural reflexes), 

Polezhaev (1959) faJnd that the appearance simulta~eously of stimuli 

associated with two of th~se 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 equality 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 O~ is very importaDt 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 direct implications 

in the learnLDg/teaching situation, 
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The Orienting Reaction ~d Learning 

Barham and Boersma suggest that the views of activation postulating 

an unidimensional interpretation 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 aDd 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 stiIIn.llus 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, learning is possible, ru1d teachers may employ behaviours 

that reinforce desired OR and eliminate undesirable reactions. 

The Orienting Reaction: Summary 

After Pavlov (1927) 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 chaDge in the 

attending organism which makes it more receptive to less intense stimulattioi 

aDd better prepared to react to the stimulus generatin g 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 sugge st, 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; aDd (2) the 

analysis-by-synthesis stage. Attention cannot, he suggests, be paid to 

the whole visual field simultaneously, therefore, s8me preliminary 

operations, namely 'pre-attentive processes'~ segregate the figural uni ts 

involved enabling the second stage focal attention to come into play. Pre

attentive processes 'produce the objects 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 m01~itoring 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 co~trol. The first class of movements are 

re-orientation movement s where changes occurring in the field almost 

always capture our attention producing a r edirection of attention itseli'. 

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-at ten ti ve control are guided movements, for example, walking 

and driving which can be made witho"Jt 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 al"ld that mo~e 

p~rmanent storage of information requires an act of attention. Although, 

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

Increasing support i s 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), a~d 

Beck and Ambler (1972), who show that the relative difficulty of dis

criminaticm problems may change in different states of attention 

(Kahneman, 1973) . 

Keren (1975) was concerned to identif y the conditions under which 

the pre- attentive and focal processes operate, and suggested that the 

two processes were related to the ' response set' and ' stirrnJlus set ' 

distinctions proposed by Broadbent (1970). 

' Stimulus set ', according to Broadbent, permits selection among 

its elements on the basis of physical features which are i..11.herent 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 r espon se

set mate rials require focal attention but that stimulus set materials 

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, al"ld 

accordingly whether pre- attentive or focal attention is the dominant 

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

In Keren's (1976) work strong support was found for the no~io~ that 

stimulus and response set material require. different levels of pro0essing 

as suggested by Broadbent (1970) . Secondly, support was also provided fo~ 



Neisser ' s ( 1967) notion that pre- attentive processe s operate in 

par allel, while focal attentional processes are serial in nature . 

Broadbent (1977) supporting Neisser ' s assumptions f inds evidence 
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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 perce pts biased to 

probability . The later inquiry, or veri fication, 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) differ entiates between the analytic or 

the information extraction processes of perception, and t he synthetic 

or the interpretive processes of perception. The analytic processe s 

conce rn 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 synthe tic 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 al so believes that the analytic a~d synthetic 

proce sses f ollow 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 corrunonly used, implies that there is a 

se lective process for t alcing information into the perceptual system. 

There is also, however , an initial phase which occurs before selection 

which has been de scribed here as t he orienting reaction . The evidence 

presented above suggests that there is a further pre- attentive mechanism 

operating which follows somewhat different rules fro~ attentional 

processes . The links between the OR and pr e - attentive mechanisms and 

the se l ective nature of attention fOI1D the basis for disc~ssion i n 

Chapter Six . 
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CHAPI'ER S JX 

SELECTIVE ATTENTION 

Although not backed by experimental evidence, William James (1 890) 

recognised intuitively many of the features of sele ctive 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 - 403). 

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 (1954, 

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 importarit in the educatimal 

setting as a pupil's ability to both organise and select the prominent 

and critical attributes of the task has far-reaching implications for 

success in l earning. This chapter reviev:s firstly, modern theories of 

selective attention, and reviews the literature pertaining to the 

distinguishable components of selective attention ; search, mental con

centration and attentio'1al s et. 

Theories of Selective Attent i on: 

T~o major types of models of se l ective 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 for 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 t imes , has been dominated by 

theories which asrume a bottleneck stage somewhere in the central nervous 

system, 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 ignor ed , 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 r esponse at a 

time 1 (Kahneman, 197 3, 5) . 

Because man is co~strained during sensory and motor performance by 

some bottlenecks in his biological constitution, attentional theorists 

believe that in the centl·al 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 Fil ter 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 mecha~ism which allows the individual to deal with 

one input while r ejecting all other inputs . 

Broadbent • s filter theory proposes 11 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 r esponse . 

Broadbent stated that • • . • adequate response to one part of the stimulus 

situation is incompatible with adequate response t o another part ' (1958). 

In order to deal with the i nputs a selective operation is performed . The 

inputs from the sensory pathways pass through a filter in the nervous 

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 chaYlrlels 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 unselect ed channels. Broadbent (1958) 

published a flow diagram moQel 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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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 significant role in the selection of information. Moray ( 1959) 

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 

ane a series of 'shadowing' experiments (Cherry, 1953; Moray, 1959; Triesman, 

1960, 1964a, 1964b, 1964c). 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 follo'N one 

of the messages, repeating it as it is . r~ceived. Moray and Triesman 

developed these experiments leading to Triesman's proposal of the selective 

nature of attentim1. 

Although similar in outline to the Broadbent model, Triesman's 

fornmlation 1 
••• 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 orga~ism through a 

number of parallel pathways . Upon reaching the receptors, the inf'ormation 

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 furthe r analysis 

continue into the ne rvous 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 

than before or after, recognition of the stimulus. Recognition occurs 

when a stimulus leads to activation of an internal representation, referred 

to as a "dictionary unit" in early papers and . as a "perceptual analyser" 

more recently' (Swets and Kristofferson, 1970, 347). 

Fig. 6.2. Triesman' s Filter-attentuation Model 

Although Triesma~ outlines two important attributes of the 

dictionary uni ts namely that their thresholds differ and that their 

thresholds are variable - implying that LD order for a process to occur 

t::ien the threshol.3.s of the dictionary uni ts for t hat process must be 

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 conscio·..is r ecogniti on of the stimulus . 

Attentioc1, according to this model , ta1<es place in two stages. 

The first stage of :the process ta1<es place when filtering, on the basis 

of channel characteristic s, occurs and the next stage when dictionary unit 

threshoJds are set. Selection is an active process and is achieved by the 



rejection of all irrelevant messages, however, every irrelevant message 

requires some analysis. 

Triesman' s model raises some difficulties. Firstly, the theory 

would seem to suggest that if thresholds of dictionary units match 

appropriately incoming signals along several channels then firing of 
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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-select ion' 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 a 

weighting for importance . The recognition response with the highest 

importance weighting, at any given time, is the response selected for 

awareness, motor output, and memory storage (Swets and Kristofferson, 

1970) . 

Although this model has been referred to as the response selecti9n 

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· oy Triesman and Geffen 

( 1967) although th:-_s was not accomplished. A significant, but inconclusive 

struggle continues between the Triesman and Deutsch groups, and Moray 

(1869a) 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 shadov:ing, with 

rwming speech as stimulus and response, makes a study of the fine structure 

of stimuls-response relationships extremely difficult, and that any attempt 

to measure the effect of slight timing differences, a factor crucial for a 

complete understa.'1ding of attention, is all but impossible. 

Finally, neither Triesman nor the Deutsch group, have pre sented 

their models described sufficiently accurate ly 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/rlochberg: 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 successj_ve stages. It is the second of 

these, the analysis-by-synthesis stage - with which this discuss:;_on is 

now concerned. 

Perception is, according to Neisser, an active process of a'1alysis 

by synthesis. Thus 'perception is an act of construction, and the role 

of attention is to select the percepts that will be constructed or sy:-1th

esised' (Kah.n.eman, 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 benefit s of analysis by synthesis' (Neisser, 1967, 213). 



Neisser believm this analysis by synthesis process is the mechanism 

of attention itself and as stated above, he discounts the validity of 
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. the mechanisms posited by other theorists, namely 'channels', ''filters', 

or·'attentuators'. Kahnema~ (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 rejected message, Kahneman (1973) suggets there is no way 

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

1973, 126-127). 

Neisser himself has begun to question the validity of his analysis 

by synthesis model as the following qu:Ote 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 hypothese s 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 
dis confirmed. 

(Neisser, 1976,384-). 

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 a~alysis with focal 

attention and focal attention with awareness but as Ka.lineman ( 1973) points 

out, this is implausible, since some co~plex 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 

'}f 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 c2l.l.ses 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, 



128) . Obvious similarities exist between Neisser's active synthesis 

and Hochberg ' s production of expectations . 
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Although the models of Neisser and Hochberg represent a major 

advance in theories of sel ective attenti on as proposed fifteen or twenty 

years earlier a great deal of sci~ntific 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 f ar , Reynolds (1964) , drew on both 

visual and auditory work when fo~mulating his r eponse selection theory . 

The previous theories of selective attention Reynolds divides into three 

classes: stimulus orientated (filter theory) ; organi smic ( expecta"lcy 

theory); and response theory. He concentrated on the last of these but 

f ailed to present a useful theory. 

Reynolds sought to explain what ta1<:es place when two stimuli are 

presented simultaneously, or nearly simultaneously , to a subject . He 

concluded that , in such a situat i on, rivalry occurs and a delay in 

response to one of the stimuli takes place . This phenomenon was labelled 

' t emporary inhibition of response' and is , in f act , Reynolds ' theory . 

Using a somewhat sophisticated method, Reynolds posits , quite simply, that 

one stimulus will be respo!lded to before the seco~d stimul u s and response 

selection will be made according to the potency of the stimuli . Although 

this is generally accepted Reynoldsi 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 selective attention 

grid does not postulate a mode l of attention . He does imply, however, that 

in order to unde rstand attention, the coding and. decoding rul e s which are 

being applied from moillent to moment by the observer who is being bombarded 

with informatio!l, need to be discovered. (Moray, 1969b) . Attention , 

according to Egeth, is the application of these coding rules . The rules 

are arranged hierarchically and data is transferred and tra~formed through 

the c odes tL"ltil r ecognition and response are obtained . 



Moray ( 1962b) suggests that Egeth' s ideas are intuitively rather 

important being convergent to the problems more usually attacked in 

at~entional 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 Mode l s 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 limit 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 l abelled "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. 

~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, tha";; is, the load 

which they impose on a common pool of limited capacity . 

In contrast to filter theory, this view admits the possibil ity 

that the processing of concurrent stimuli may occur in parallel, if this 

processing demands little effort (Kahnema~, 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 l ess demaYlding? 

(ii) Wnat factor~ control the total amount of capacity availaJle 

at any time? 

(iii ) Wnat are the rules of the allocation policy'? 

( Kahnema~ , 1973, 10) . 
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Figure 6.3: A Capacity Model of Attention. Kabneman, 1973, 10. 
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Kahneman (1975) in a series of experiments, showed that while 

subjects who focus attention on one of two long lists of words can refrain 

from storing the content of the other list in memory, sJbjects, partici

pating in search tasl<: experiments, invol"..mtarily store irreleva."lt items 

to which they paid attention in the task . Thus si10wing that attention 

doe s 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. 

Kahnema~ 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 pre s ent ati on but the general 

level of performa.~ce 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 (Kahnema"l, 

1975). 

Kahneman (1976) concludes that his results present difficulties for 

theories that view attentio:'.1. as a post-perGeptual selective process -

namely the theory of Deutsch and Deutsch (1963) - because the experiments 

showed that the allocatim of attention is not as flexible as the the ory 

of post-perceptual se lection would imply. 

Also the Ka.11.:.~eman experiments (1975) provide evidence that sel ective 



attention is more effectively controlled by perceptual 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 co!llplement 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 siIInlltaneous 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 (Kahn.em~, 1973, 11). 

Models of Selective Attention: Su!Il.lilary 

Two major types of models have been proposed to account for the 

selective nature of attention. These models - bottleneck and capacity -

both predict that co:icurrent activities are likely to be mutually inter

f ering (Kahneman, 1973). Interference, in bottleneck models, is caused 

when one mechanism is required to carry out two incompatible operatio:is 

at the same time . Whereas interference, D1 capacity models, occurs when 

the demands of the two tasks exceed available capacity. Interference 

between tasks in structural models is spe cific depending on the degree 

to which the tasks require the same mechm1ism. Interference is nonspecific 

in capacity models and depends on the dema.:.-ids of both tasks (Kahneman, 

1973). 

The most prominent bottleneck theories of attention have been 

proposed by Broadbent, Triesma~, Deutsch and Deutsch, and Neisser a-id 

Hochberg. Some similarities exist between these views, namely they all 

suggest the existence of so!lle kind of pre-attentive mechm1ism, which 

operates crudely to classify incoming sensory data into classes of events 

which are considered pertinent for further a~alysis (Norman, 1969). The 

major difference between the theories tends to be in terms of the siting 

of the bottleneck in the analysis of incoming sensory data. 



The most influential capacity rnocl.::l of al ten Lion has been proposed 

by Kahneman who suggests that attention requires effort, and that there 
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i.s in effect a limitE:d capacity within the individual to perform cognitive 

tasks. Although numerous studies have been conducted on selective 

attention, as .L·evieweci !it:re ancl in countle ss 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 from those 
which cannot. This is clearly going to be 
fruitful s~bject for further study. 

Today, some ten years aftE:r the publication of Egeth's paper this question 

still lacks an answer. 

Components _Qf Selective Attention 

Moray (1969a, 1969b) identified sevencomponents of attention. Three 

of these; search, set, and mental concentration have been incluued in a 

discussion of selective attention in this review as at time::i it is iwpos:;itle 

to differentiate between selective attention anC. search; search and set; 

and set and mental cor.centration. 

The discussion of each component which follows identifies the 

reasons why these concepts are discussed as subcomponents of selective 

attentior;.. 

Search 

One of the chief types of experirr.ental tasks used in the study of 

selectivity are the visual search tasks. The results of which have teen 

used to formulate a search theory of selective attention . 

An array of stimuli is presented to the sub ~ect in a visual search 

task. Subjects are then requirec to locate a specific stimulus or set of 

stimuli contained the array . The array of stimuli is generally labelled 

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

Subjects may be rec;_uired to IClake one of three responses. Tney may 

have to indicate whether an array does er does not contain the target; 

they may be directed to indicate by pointing, the actual location of tbe 

target; or they may have to remerr.be r 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' (E geth, 1967, 

52). Accuracy of recall is frequently used as a response measure when a 

number of targets are pre sent in the stimulus. 

The question to which most researchers address themselves in s earch 

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 subjects who had had several 

days of practice and reached a stable level of performance. 

Subjects reported that targets seemed to jump out at them, and that 

they passed ove r irrelevant items in a blur without really 11 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. Reco gnition was, according to Neisser (1964), 
at a chance level. Thus no retentio~ of the fi eld items was exhibited by 

the subjects. 

Neisser also found that subjects' search for a target item was 

faster than search for its abs9nce. Egeth (1967) co:nmenting on this finding 

expected search for absence to be faster tha~ search for presence because , 

on the average, examination of a line can be t erminated half way through, 

while every letter of all lines preceeding the target line must be examined 

when searching for the presence of a particular letter. 

The search rate was, accordin g to Neisser, influenced by the similar

ity of the target to the field. Search rate decreased as similarity 

increased. Thus a round shaped l etter 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 

subjects 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 pre attentive control (Chapter Five). This pattem-recogni ti on 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 light, still others to moving edges' 

(Egeth, 1967, 54). 

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 othe rs presu~e to be present at the 

base of a hierarchical pattern - recognition process (Egeth, 1367). To 
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~ate, however, it has not been verified that human subjects have these 

elementary pattern detectors so the sugge stive nature of the above d&ta 

is emphasised. 

Set 

The phenomenon of perceptual set has received a great deal of 

attention even from 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 passive 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 influen ce recognitio~ thresholds. ChapmaD (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 arrm1gement of letters. The cards were 

presented ta~histoscopically, under conditio~s of illumination and exposure

duration that yielded less-than-perfect reco g:1ition of any of the three 

attributes. 

Set was manipulated through instructing the sJbject to r eport 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. Instruct io:i1s 



given after the presentation of the stimulus could not influence the 

subject ' s set . 
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As expected, there were fewer errors under the before condition 

than under the after condition. I n the b efore condition the subject had 

a single, specific set. ·Even in the after condition, however, s et musi; 

have been operative to some extent, because the subject knew he would be 

asked to report on one of three attributes. The dif'ference 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 Col es ( 1954) cast doubt on the 

original interpretation of Chapman's results. Lawrence and Coles argued 

that Chapman ' s s et- 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, howeve r, makes a definitive stance, 

for one or other finding difficult and probably invalid. 

A f'µrt her study investigating the before- after teclmique was 

undertaken by Lawrence and La Berge (1956) . Cards , dif'fering in colour, 

form and numerosity, presented tachistoscopically were used as stimJli. 

Four types of instructions were given to subjects, two of which are 

important here . Sub j ects , b efore exposure to the stimulus, were aske d. 

'to pay primary attention to one dimension, but to r eport all three . 'l'his 

was labelled the Emphasis condition . Lri the Orde red condition equal 

attention was to be paid to , anJ report on, all three dimensions . The 

order in which the dimensions were to be reported was specified immediately 

after the exposure o~ the sti~~lus. Imagined cash bonuse s were to be 

given :for correct reports . In the Emphasis condltion $100 was to be given 

for the emphasise d dimension and $1 for each of: the two unemphasise::i 

dimensi.ons . $34 per dimension was to be given for the Ordered condition . 

In the Emphasis condi_ tion r e sults indicated that a ccuracy of report 

was significantly higher for an emphasised dimension than for an w1emphas

ised dimensions . In the Ordered condition ' the difference in ai::curacy 

between the first re cord.ed dirne::lsion and the ave rag~ of the o-:her two was 

as large as the difference between the emphasised and unemphasised 

dimensions' (Egeth, 1967, 43) . These results would appear to s:iggest that 

Emphasis inst:;,-uctions wili deter::i::.ne the ord.er in which dimensions are 

reported a.~d this orde r is likely to deter::i::.ne the accuracy of repo~t. 
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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 technique 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, 1964a, 1964b) investigated whethe r 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 effect s 

of instructions on the descript ion of multidimensionally varying arrays. 

Harris and Haber suggested that all of the me asured effects of set 

·on tachistoscopic recognition may be attributable to the fact that while 

the visual memory of the tachistoscopic presentation fades very rapidly, 

it takes time for t he 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 , info!'Illation about those 

aspects of the display that he encodes first . When the subject come s 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 expe riment appears to be that it force s the subject 

to respond to a memory that he cannot r efresh, 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 

Wittenborn, in 1943, conducted a large number of simple tests in 

order to develop a possible test of attention. Of the number administered 

two, he claimed, seemed to be almost pure measures of the ability to do 

sustained mental work. This abi l ity he l abelled 'mental concentration ' 

or attention . 

Woodworth and Schlosberg ( 1954) pointed out, ho·Never, that although 

Wittenborn's tests may wel l 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 t hat the new factor was attention. 

To examine the validity of Wittenhom' s tests of attention, Moray and 

Taylor (1958) conducted research to ascertain the relationship between 

Wittenborn ' s attention and selective listening. Results sh owed negligible 

correlations between performance on the two kinds of attention . 

Very littl e work has been conducted, in recent years, on the Wittenborn 

kind of test . The notion of mental concentration, meani ng concentration 

on a particuler tasl< whil e trying to exch.de all incoming stirr:uli which 

might interfere with the performance of the specified task (Moray, 1969) 

has survived, in a slightly altered fom , in the work of KahneJ:lan discussed 

earlier in this chapter . 

Briefly, Kahneman ' s ( 1973) approach would suggest that abilHy to 

concent rate en mental tasks, to the exclusion. of other activities, would 

depend on the degree to which the concurrent activities were mutually 

interfering and, therefor e , on the load which they imposed on the com.:·on 

pool of limited capacity . Interference in tasks of rr.ental concentration 

is explained, the refore , in t e rms of a competition for a general limited 

capacity . 
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CHAPI'ER SEVEN 

VIGILANCE/MAINTAJNING ATTENTIOO 

The present chapter is organised in two parts • . Part One concenis 

itself with the classical rese~ch into ' vigilance ' , and Part Two discusse s 

' su.stained attention ' • . While the differences between these two categories 

are not, at this stage, clear, the differences will become obvious thr~ugh

out the course of the discussion. 

Vigilance 

Many tasks require an individual to attend for a long perioa of time 

with only occasional events occurring that require some kind of action • 

.An assembly line inspector, for example, must watch the line cor.tinuously 

in order to detect the infrequently occurring flaws . In jobs such as this 

one , individuals must remain alert constantl y 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 general problem of attention . 

In the typical vigilance task the subject is presented with stimuli . 

Some stimuli are signals which need to be reported while othe rs are nor.

signals which are not usually reported. The special features of the 

vigilance experiment, according to Jeri son ( 1970) , are in the parameters: 

1 . The vigil is maintaineO. 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 ala:nr.s 
in two- alternative forced choice setting), but they 
would be described as weak by most observers because 
they are not "attention-demanding" 

( Jerison , 1970, 128) 

Throughout the task the subject II!ll s t remain alert so that all signals may 

be detected and r eported. 
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During World Wa r II a study of radar· watchstanding 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 

to study this phenomenon, .Mackworth developed the first vigilance task -

the Clock Test (Mackworth, 1950) . 

In the experiment, the sub ject was directed to watch a hand moving 

in jumps around a blank clock face . The hand moved around the face in 

r egular steps once each second . Occasionally the hand moved a double 

step. The double step was the signal to which the subject had to r espond 

by pressing a key . The experiment lasted two hours and the important 

finding was that a large decline in performance took place as the watch 

progressed. Af'ter only half-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 half hour to about 74 per cent 

in the second and subsequent half hours - Mackworth, 1970) . This fall 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 particul ary the principle of inhibition. Broadbent 's 

(1953a, 1953b, 1957, 1958) theory, in the same traditior. , was designed to 

explain the facts of classical conditioning 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 

pe rformed 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 vigi lance decre ment (McGrath, 

1963) . 

For Deese (1955), maintaing alertness was a problem in the ability 

to maintain a 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 an observer depends to some extent upon 

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

that monotonou s and constant stimulus conditions will ultimately lead to 

a l owering of critical a rousal and consequently to l ess efficient 

r~sponding. 

·Hebb (1955) suggested that s t imuli serve as a cue fun ction (gui ding 

and controlling behaviour through the efficient transmission of inf'ormation) 

and also to arouse or activate t he organism. 'Without a function of 

arousal the cue function cannot exist' (Hebb, 1955, 243) . Scott (1957 ) 

related the loss of efficiency during vigilance tasks, con sidering Hebb 's 

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

The f inal theory of performance decrement during vigilance tasks was 

proposed by Holland (1957, 1958), who e quated observing responses , in the 

Skinnerian tradi tion, to sense r eceptor orientations , suggesting a 

parallel between detection probability and observing rate, assuming that 

signal detections reinforce observing resp onses. 

Until recently most r esearchers did not questioh 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 sirrcil ar result s . 

Some tests however, particularly those with multiple stimulus 

sources , did not show a performance decrew.ent . 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 erer gence of signal-detectior. t heory has led r e searchers to 

question whether a performance decrement does, in fact , occur in any of 

the common vigil ance tests . Signal- detection theory suggests that the 

~roportion of signals detected should not be regarded as a valid measure 

of signal detectability (Tanner and Swets, 1954; Sevrts; 1964 ; Gr een and 

SV\ets, 1966) . This viev1 was proposed because the. proportion of signal 

detected was shown to reflect nonsensory f actor s that influence a sub ject 's 

~~llingness to r eport a signal , and signal detectability or sensitivity . 

The question of the performance ciecrement has not, and is not like ly 

to be , resolved for some time . The difficulties surrounding the stucy 
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of t he vigi lance aspect of attention in the laboratory settin g are many . 

McGrath (1963) , for exampl e , questions whether studies of human vi gilance 

have~ in fact , been studying the same phenomenon. This indecision has 

arisen pr incipally because the term 'vigi lance ' has been used ambiguous l y . 

' It has sometimes referr ed to a central process determining pe rformance on 

certain types of tasks. In other instances , the term has referred to the 

performance it sel f , or has referred to a general area of f,uman discourse -

human watchkeeping' (McGrath, 1963, 227) . 

Whatever definition or conception is use d in the devising of 

experimental work, studies of vigilance have~ significantl y , all taken 

place in the laboratory setting, with l ittle , or no , conclusions being able 

to be drawn fo r classroom learning situations . For example, Gale and Lynn 

(1972), in their Developmental Study of Attenti on, administered a 40- 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 possibl e c ritic al 

c hange s occurring between eight and nine years of age, and that attentional 

capacity (vigilance) is indepenaent of intelligence , because the task could 

not be considered, in the authors ' own words , 'as ecologico.lly appropriate 

to the cl assroom ' , little of real worth, in a practical sense , was gained 

from this study . 

In the past decade an increasing amount of literature has come forw ard 

which has investigated vigilance but ln an educational framework . The 

emphasis, in this researct , has moved to look at a pupil's ability to 

ccmplete a task once begun, r ather than to s tudy ability to complete long, 

monotonou s, and boring tasks This change in emphasis has led to 

research on individual ability to maintain attention . Maintaining attention 

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

Mo.intaining Attention 

The abil i ty to maintain attention to the task once begun i s 

particularly important in the learning environment . Obviously a child who 

ca~not sustain attention fer the period r equirec to complete an examination 

for example , wil l 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 soffie correlation between 

school achievement and abili ty to maintain attention to the task . 



56 

Maintaining attention has become linked, most prominently, with the 

e.ducational 'problemt 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, 

a.re like1y 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, hov1ever, come to hand, 

until relatively recently. Previous studies, as discussed in Part One, 

were concerned pred ominantly with laboratory experiments involving adult 

subjects (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 vi gi lance task, in which high achieving second-graders 

were compared with low achievers, superior perforIT:ance was demonstrated 

by the hi gh achievers ( Kirchner and Knopf, 1974). Noland and Schuldt 

(1971) obtained similar results with a vigilance task, finding that 

adequate readers could be distinguished from retarded readers by their 

vigilance performance. 
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Examples o~ the inability to maintain attention and resul ting lack 

of academic success are most dramatically provided by groups of chi l dren 

with l e arnin g disorders . I n a study conducted by Luria ( 1961) in which 

hyperactive childr en were compared with normals on several physiological 

measure s of attention, results l ed Luria to suggest that t he learning 

problems of ;•yperactive children could be attributed to susceptibility 

to fatigue of attention . 

Similarly, Dykman (1971) studying hyperactive , normoactive and hypo

active groups found that the combined learni ng di sabled groups responded 

with the same speed, and not mor e slowl y a s woul d be expected, to signals 

as did their normal counterparts . Hyperactive ch ildren were f ound , however , 

to be more subject to fatigue and less able to remain vigilant than other 

groups, thus supporting Luria1 s (1961) findings . 

Although the ability to maintain attention is important for school 

l earning and academic success (Rosvold et al . , 1956; Campanelli , 1970; 

Sykes et al . , 1961; Anderson, Halcomd and Doyle , 1973) , r e search to date 

is very unclear as t o whether training to increase attenti on resul ts in 

concommitant gains in scholastic achievement . In fact , very few studies 

r eviewed showed gains in this area (Surratt et al. , 1969; McKenzie et al . , 

1968) . 

A study by Ferritor et al . , (1972) ho~ever , obtained both improved 

academic performances and attentive behaviour , al though the two behaviours 

were found not to be complementary. Using operant conditioning techniques, 

alteri ng contingencies and comparing the levels obtained when reinforcement 

was given f or 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 litt le effect 
on measure s for correct work accomplished . Reinforce
ment contingencies for "correct work" alone increased 
the accuracy of work but had littl e effect on attending 
behaviour and appeared to corre late with increased 
disruptive behaviour. 

(Ferriter et al . , 1972 ,11 6) 

This data suggests , therefore, that when operant conditioning 

techniques are employed to increase attention, academic improvement will 

only occur if reinforcement i s given to correct worl: . 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 spans. 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 th at this .is meaningless because the measure of a child's mean 

attention span depends significantly. on the selection of a task suitable 

for the child's age. In other words, attention span or ability to 

maintain attention is task specific 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, acccrding 

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 attempted because pupils are 

thought to have short attention spans that 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 interpr eted by some clinicians as a sign of 

neurological impairment (Clements and Peters, 1962). Other investigators 

have reported changes in ability 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 hold.ing power. 

Keogh and Margolis ( 1976) state that in discussing individual 

differences in sustained attention, 'common 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' (Keo gh and Margolis, 1976, 25). 
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Similarly, ability to attend has sometimes been 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 

rather, unwilling to do so. Whatever view is taken, clearly ability 

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

Vigilance/Maintaining Attention: Summa:r:y 

Because an i ncreasing number of jobs 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 abili t y 

to maintain attention to a task. In~plications from research in maintain

ing attention can now be tested in the classroom. 

Attention and Learning Summary 

The review presented clarifies in some way 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 s econd 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 

Althou gh attention was reported to be the very essence of the 

psychological system at the turn of the century: 



'The doctrine of attention is the nerve of the 
whole psychological system, and that as men 
judge of it, so shall they be judged before the 
general tribunal of psychology' 
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(Titchener, 1908,171). 

Its demise in popularity as a topic of research was rapid and defh1i te. 

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 equipment, capable of measuring 

the outcome of attentional experiments. 

Attention Since 1950 

Perception and Communication, 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 

r e search 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. 

Of the categories identified, three in particular have been extensively 

researched. Numerous studies have investigated 'activation' or the neuro

physi olo gical correlates of attention • The neurophysiologica.l 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, lmowledge 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. 

Reviewin g the Literature 

In order to adequately review the literature en attention a fr@Ile

work to classify and categorise this literature needed to be found. 

Aclmowledging 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. includec 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 model s and 

capacity models of attention. It ·was ccncluded 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 r ecent laboratory studies. 

Unlike the laboratory research orientat ion of vi gi lance 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 re search findings on the concept of attent ion. 
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PART TWO 

ATTENTION A"l\J"D LEARNlliG 
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CHAPl'ER EIGHT 

ATTENTICN AND LEARNJNG 

Chapter One asserted that attention is essential for learning. It 

suggested also, that educational practitioners, particularly teachers, 

have little or no lalowledge 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 lalowledge 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 attentio~ 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 attentio~ in learning may be translated into 

useful teaching tools. 

The guidebook is organised in terms of the questions a teacher 

interested in applying lalowledge of attention in learning seque:..1ces, may 

ask. The answers are provided ~~thin 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 techniques 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 l earning. 

Phase 1 Phase 2 Phase 3 

AROUSAL . CUEJNG ATTENTION ' SUSTAlliJNG , , 
ATTEN"TION 

LEARNING SEQUENCE 

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 learner will 

be directed to attend to the features of that stimulus in order that he 

can ma~e an appropriate response. This phase deals with the selective 

aspect of attentio~, and it is particularly important in learning for 

unless the dimensions of the task are understood (that is, the l e arner 
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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. 

AlthoJgh 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, havin g 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 caYJ. o~ly 

be enhaYJ.ced. 
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CHAPTER NlliE 

ATTENTION lli THE LEARN"lliG/l'EACHlliG SITUATION 

-A Practical Guidebook for Teachers 



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, 
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It is suggested, however, that teachers h&ve 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 maninulated to arouse, 

and indeed, cue attention. Teachers can, therefore, attempt to 

present stimuli that contain pronounced departures from earlier 

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 co~pelling or attention 

getting often incorporate such environmental features to arouse, 

cue and hold attention. 

Teachers themselves can manipulate markedly the stimuli character

istics that elicit arousal. For exa...~ple change s 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 distiriction between arousing 

attention and cueing attention be illustrated? 

In terms of the model of attention applied to l earning, 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 functio~. 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 respon se can be made to that stimulus. 

Cueing attention involves much that is discussed under the 

selective component of attention. 

How c&~ 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 understa~d the 

requirements of the task in order that it may be completed 

successfully. 

Using reading, can you provide an example? 

Reading tasks involve visual disc rimination of stimuli, meaniCJ.g 

that an individual must learn to identify those features which 

make a particular stimulus different fro~ all other stimuli. 

Research shows that this process takes place in two stages. 'The 

first stage involves learning to attend to the distinguishing 
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features of a stimulus, while the se cond 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 ma~e a discriminative 

response to the stimuli or he may instead first ·respond to the 

gross featural si.milarities of the presented stimuli. Therefore, 

the teacher's task beco~es 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 c&~ 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 focussin g of att ention 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 b eginning letters, configuration, and length. 

Can attention be cued using modalities other than the visual? 

Assisting pupils to come to attention o~ 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 tha~ verbal directions 

alone. 

Knafle (1973) used visual cues without overt instructions and 

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 pe rceptual closure for the page wrich 

helped contain the reader's gaze . 

These studies indicate that focussin g attention through the use 

of a variety of cues effectively increase s attending to appro

priate featural differences or similarities, depending on the 

natur8 of the learning task (Allington, 1975) . 

70 



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

audi tory 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 forced to attend to all 

features in the stimulus. Incorporating some of the element s 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 fo::' the distinctive features of the spoken wor'.ls such 

that a discriminative response can be made , 

There are a number of ways a teacher can do this. For exam:;ile, 

an individual may simply be directed to listen to the begi~ni~g 

or the ending of the words spoken to ascertain whether the two 

words sound the s ame or different. Focussing attention here 

indicates where the individual shouli 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 i:J. the cle.ss·!'oor:i setti:ig to assist 

in auditory cuein g. I:.-i this system the individual is pre :::cr.:ted 

with an exaggerated, or distorted, auditory stimuL1s or stimuli, 

which emphasises the distinctive auditory element. The individual 

l e arns to attend to the discri~inative features durin E the 

learning task as the teacher highlights the appropriate feature s 

through increased emphasis; intonation and exaggeration or 

extension (Allington, 1975). 
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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 significantly 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 featura.l character

istics, limiting the possibility of pupils attending to 

inappropriate characteristics. 

The classical experiments of Zeaman and House ( 1963), comparing 

retardate with normal subjects, confjrmed 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 Zea.man 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 resee.rch(',974) has added support for 

the Zeaman and House argument. He found that the difficulties 

of poor readers lay not in the total 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 i tseli', and also in the process of learning how to read. 

In sum, therefore, success in all learning tasks will be improYed 

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, nnd 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 manipulable 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 fre quent. A reinforcer is 'a 

stimulus, the presentation of which 1 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 fur.ction, primarily, 

of presenting reinforcement which is contingent upon attending 

behaviour. Also, therefore, behaviour incompatible vrith 

attending goes unreinforced. 

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

reinforcement 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 respqnse a.--id the reinforcer. 

OnJy when this desired r e sponse occurs must the reinforcer be 

presented . This is a littl e different from the way the majority 

of t eachers use reinforcement~ it is suggested, as many r ewar d 

behaviour without any contingency relationship identified and 

pupils then find themselves in a pleasant or r ewarding situati on 
\ with out actively having done anything. 

The second variable that needs to be taken into consideration is 

that of the immediacy of reinforcement . Delay in the presentation 

of r einforcers r esults in less effective conditioning. Teachers 

will need, therefore, to ensure that there i s room in a l e sson 

sequence for r einforcement to take place . 
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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 l earning settings is comm.on . A study by 

Hall, Lund and J ackson (1968) for example, c l early 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 also an effective technique to 

ensure sustained attention . A study of the effects of t eacher 

attention on attending behaviour of two boys at adjacent desJ..:s 

conducted by Broden et a~ . ( 1970), indicated that increasing the 

appropriate attending behaviour of one of two pupils seated at 

adjacent desks may be correlated with an increase in the attending 

behaviour of the second pupil as well. A possible explenation of 

why the s econd pupil ' s attending behaviour increased when a neigh

bouring pupil r eceived increased teacher attention for attending 

suggested by the researchers, is that the second pupil got som~ 

"spilJ over" of reinforcement fror.i. the teacher (Broder. et al. , 

1970, 202) . The " spilJover 11 effect of teacher attention couJd 

welJ be developed and eff ective ly used by teachers attempting 

to promote sustained attention . 



·What other principles of teaching can be used to develop sustained 

attention? 

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

questioning and stating learning goal s and objectives. 

Stating learning goals or objectives does seem to influence 

attention . Duell (1974) studying the effect of the type of 

objective, the level of test questions, and the judged 

importance of tested material upon post- test performance, 

concluded that behaviourally defined objectives function by 

selective ly directing attention to information which would 

not otherwise be considered important (Vlittr·ock 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 learniEg 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 r egarding objectives, how

ever . Although stating objectives, particularly specific 

objectives, has been found to be effective in selectively 

directing atteLtion, they may not lead to comprehensive learning . 

Teac~ers would need to ensure, therefore, that if behavioural 

objectives are used to assist maintenance of attention, then 

their programrr.e 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 l earning . 

Hovi can questioning be used in this attentior_al area? 

Questioning can be used to arouse attention, c~e attentior_, and 

maintain 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 questions which are complex, 

surprising, novel, incongruous or incompatible. This finding, 

that questions act to arouse the individual, has important 

implications for designing teaching/learning sequences, in so 

far as arousal precedes attending responses. 

And questioning in cueing and maintain~ng attention? 

Preadjunct 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 learning, has lead to the 

conclusion that the insertion of questions into instructional 

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 commonly reduce learning or retention 

of information presented. Compared with adjunct prequestions, 

adjunct postquestions may sometimes facilitate learning and 

retention of related material as well as material specifically 

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

In other words, prequestior..s tend to narrow the range of attention 

by providing tbe individual with a criterion for acceptable 

behaviour. Post questions, on the other hand, facilitate both 

question specific and general learning, because attention is paid 

to the whole passage, not a particular stimulus within the 

pass&ge. 
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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 read.ing 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 speci~ic 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 question; 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 

se rves, thus, as a discriminative cue for specific stimuli. 

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

of questions, but also thefype of questions, on learnin g. 

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' (Doake, 177, 119). 

On the other hand, the most effective position when r easoning

type questions are use d was in the pre~reading adjunct position. 

Further, questions of this type and in this position were the 

stronge st ~acilitators of learnin g on a lon g term be.sis while 

the use of pre-reading literal questions was found to be the 

most effective way to facilitate learnin g and rememberin g 

from reading textbooks. 

77 



Many 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 cow.manly used signals to 

arouse attention verbal, hand-clapping, ringing a bell -

need little or no planning, more imaginative attempts to 

arouse attention through the manipulation 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 classroo~, (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 when cueing attention, it is necessary to know wr...ich 

are the critical 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 

lessen execution the teacher can select those features appro

priate to the l earning task to direct pupil attention to . 
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Are the r e any classroom management principles that can be adapted to assist 

in the attentional process? 

As dis cussed earlier, the proximity of the teacher to his 

pupils can have a very important iri.fluence on attending 

behaviour , suggestin g that close contact with pupils is 

important . The size of classes makes this somewhat difficult 

but a number of management principles should be manipulated 



to ensure maximum possibilities for teacher/pupil interaction 

in the classroom. 

Seating arrangements for example are very important. 

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 make 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. 

Many 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 r elated to 

attention and learning. For example, easily distrcted pupils 

are best situated in places where distracting objects can b e 

avoided. Better still these objects may best be stored in 

cupboar-ds or out of sight so that the source of distraction is 

eliminated. 

Opportunities for pupil/teacher inte r act ion may also enhance 

attention. These opportunitie s most frequently take the form 

of' conferences, be they formally planned. for in the classroom 

programme or arisin g spontaneously as the needs of the pupils 

sugge st. 

A study of the ef'f'ect of adult-child conferences on the 

independent reading of elementary school child.ren showed 

the po~itive results of such conferences~ 
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In the study conducted by Schwemn, ~orens·cin and Bavary 

( 1970), children at various levels of reading competence in 

an elementary school ih 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 concluded 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 arouses attention? When a 

teacher presents, for example, a book as the arousing stimulus 

how can he be certain that it is the book and not 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 blitte 

identifications of arousing stimuli are avoided and the 

complexity of this phase of attention is stressed. 

SUMMARY 
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A brief outline of the ways in which principles of teachin g may b e 

adopted to cater for the attention factor in learning has beer. provided 

in the preceeding pages. 

In sum, the educat ional practitioner , according to the model of 
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attention in learning proposed, must: 

( i) develop techniques that arouse or activate pupils; 

(ii) develop techniques that assist pupils to cue attention; and 

(iii) develop techniques that ensure attention is maintained 

long enough to allow task completion. 

A number of techniques that could well be developed i n the classroom 

by an ordinary classroom 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 Teachi!!.fi . 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. , ROh'WER, 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 - 459 . 

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. 
MAP~lli, 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 Objectives on 

Learning, A Review of Empirical Studies '. Re view of Educational 

Research 43, 1, 1973. Pp 53 - 69. 

WITTROCK, M. C. , LUMSDAlliE, A.A. ' Instructional Psychology' Annual Reviev1 

.2f_ Psychology . 28, 1977. Pp 417 - 69 . Stat ir.g Objectives . Pp 421 - 422 . 
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3. Questioning and Attention: 

D1~ELL, 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: Sorae research aDd theory' 

American Educational Research Journal 1968, 5:319 - 332 

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

Australia 1973. ChapterEleven: Questioning: The Pervasive P!'ocedure 

167 - 188. 

L.ADA..S, 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., LUMSDAmE, A.A. Learning from Films. New Haven, Conn: Yale 

University 1958. 

WITTROCK, M. C., LUMSDAmE, A.A. 'Instructional Psychology' Annual Review 

of Psychology 1977 28: 417 - 59. Adjlll.lct Questions Pp 419 - 421. 
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