.-
.-1

L.

v,

o “,\\\ 'PS 008 026 _
. 'AUTHOR ..° Pick, 2Anné D. - P
TITLE . > 4. The. Development of Strategles ofalttentlon.
PUB_DATE" .  Apr 75 3
NOTE - . 14p.; Paper presented dt the Blennlal Meeting of the
' s ’ .;Soc1ety for Research in Child Developnent (Denver, - Y
fColorado, Aprll,JO 13 1975) , I
EDRS PRICE . MF-$O.76 HC $1. 58 PIus Postage ) S
DESCRIPTORS . *Attention; *Cognitive Development *Elementary ¢
P : " School- Students; *Preschool Children - N . B
IDENTIFIERS Information Proceseing (Psychologlgal);~ . . : ]
: - *Selectivity _ AT n s '
. . [ ST s $
ABSTRACT ‘ , ‘\9\& BN >
' This- paper descrlbes an oen-going research program . -
focused on the development of attention in childzg with specific .

" BED 111 506

H.referen e to the’strategles apd patterns of activities. which_children

~information to dnother. These findings prov1ded ‘evidence of a

-th@ way children cdntrol and direct their own attention, Little is
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use .in seeking information and’ in directing and controlllng their own -
attention. Findings from three earller studies suggest that older
children are better able than younger children to'select only
relevant informatidn, to remember only potentially relevant .
information, and to shift qulckly from selecting one typg of relevant

LY
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developmental trend towards more flex1bler-efflclent strategles of. : .
attentlon. This evidence, .together with the conceptuallzatlon e
attention as'*the selectivity which characterlzes a variéty of o
cognitive actlémtles, suggests general questlons regarding th

formulation of attention development. More is known of env1ronmental .
factors which are related to children's attentior than is known abfut .o
known about the ways in which ome's own behavior controls what onf ‘
attends to. At- present, attempts are being made to 1dent1fy o Ny
‘developmental frends in search strategies. Inst nces in whlch young
children are more -acctitate than adults (as in the Stoop effect) show
that adults are not .uriversally more accurate, flexible, and -
eff1c1ent attenders than. children. The. development of search
strategies is being studled by asking children to-‘engage in search
activities which simulate search as it.occurs ordinarily, by askling
about children's discovery 'and usé of redundant informatdion. in- this
"search task, andsby employrng tasks which drctate two dlstlnct search <
strategies. (GO) : . , T -
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Mbst current study of agtention in adults can. be'described as being
s in «the information process{/g traditl,on., Investigators want to find.. . i
? ” T
"where <~ along the path from stimulus intake to response or behevior -— B ]
\ : ey

selectivity occurs.e/A number of ingenious techiniques have been devised

l ' ) to a:.d in this search as is illustratedm»in the work of Anne Treisman (1969),

% lichae} Posner (1969), and Ufrich Neisser (1967) among qthers. ‘Thesé in- -
/ .

o

o - ' vestigators use . error analysea in shadowing tasks, or patterns of reaction
. ‘\ »
time in choice tasks, They use: thege tasks’ in order to specify the locus

of attention.~- ﬁow far along in information processing it occurs =- and.

-

they also use these tasks to specify the stimulus characteristics which -

.
7 o

afford selectivity.

®
.
=

A resultvof this work has been the identification of-a variety of

a . ) ‘ ,
7fiﬁ sites of attention, Deutsch and Deuéich (1963), for instance, locate
* X ¢
f:;?* ’ attention at the resPonse end of the path whereas ‘Treisman locates etten-
¢ S, IR
s v Ly tlom much closer to thé input end Thisrvariation%in the presumed locus
- ?Q;;}{ hasg led to a state of affairs in which, for some investigators, the study
' ¥ ull 1’
W of attention involves the study of memory processes wvhile xor others, it
"‘; o .
<’  1s the study of perceptual processes.
P o } . e
i:ﬁga . When spme studehts and I bagan to study the deyelopment of attention
Lo .‘:‘,ﬂ . S e .
e
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in children a-few years ago, ve assiduously avoided anyfépparentﬁconcern
OLS ‘ . R "

with the lack of clarity associated with the?term attention. We wanted

‘v

to aSk flrst whether the locus of a*tentipn in thy develoolng child is

i
%, > 0

°lm113r to that in the adult, second how attenticn functlons in the de=~

~ in children's cognition, -

necessarily to recall more incidental information than younger children,

[3

veloping chfld and. third, vha% charactergstics of stimulus information

[}

and of tasks affect children s attentlon..‘We set about studyirg our own

7e7

) { \

‘variety.of attention in spite of a dim realization, everd then, that the

éoncept of attention itself was badly in need of clarificatlon.r~'

A
., Subsequently, we reached a point in our investlgation when we wanted
to s;écify the relation between our species of attention and those
- ‘y k. ,,/ o N . . .
d . o .
varieties being studled by -others, So‘we undertookwa mddevate.form of that

conceptual clarlllcatlon Whlch we knew from the start was neeessary. What

I will do today is descrlbe br1efly ~= as background ~= our early”studles\
of the development of a;tention; and then I will, share with you our con=-

9

clusions"about the concept of attenticn as it'is applied currently to the

.

c g
study of cognitlve development. These conclusions g%e not at all prﬁfound3%

but they have helped us to thick more clearly about the role of attention

la
ST T

&

We began with the observations of parents'and teachers that es chil- .
drcn get older they becomse less "distractible," and better able to "pOy"

attention for a longer perlod of time. We were also 1nterested in the

results of studies of selective listening in which oldar childxen are

found better-able than younger chlldlen to report only one of two simul=-

‘tanecusly heard messages. Ard we were also 1ntere°ted if the results of

=) N -
studies of incidental learning in which older children are shown not
I :

™

)

This latter observation of ccurse, is ambiguous with respect to the

o

)




' ”r
. ! . . :
- v ‘ - N -
- » . “ ~
ST . N . . i . . . .
et Y : ~ . ® - . A . o
& - . s & . . . . .7

question: Whe:e is the 1ocus of attention, since the bldet children ~could

o

' either be perceiv1ng only the relevant information or they could be only
“remembering the relevant 1nfgtmation. In onher words, the older children =7

_in an incidental learning situation coﬁ{d be Sefectiuely pérceiving or

»

they could be selectively remembéring. In~fact ~that is the distinction

o

which interested us initially as/we 'set about our search for the locus of

'uattentione~- somewhere in cogqitive processing eitﬁer in perception or ' e

A
. .
l

in memory. e o _— V R e

- F’;)d

. Ve constructed two experimental tasks which Weahoped would help us -
- 'b‘} ]
“in this search. In both tasks, @hildreg were asked to view pairs of

K
(

obJects - colored wooden animals == and to compare same feature of them ==

o

either their.colors or their snapes. In -one task, the . chj ldren, whocwere

g}Becondb%réderéifnd sixth graders, vére told.which.featurebto judge just .

o griér-to;viewiné a pair, 'En the eecond%task, the chiidren:viewed a pair |

., “for a limited ti&e?and then'were toid which feature tg%gompgreg We .
' - . = Lo 2

‘reasoned that a reldtive advaﬁtagéffor the older children in one or the
'other of these tasks would be informative about where the selectiv1ty

occurs whicg 1eads themrto be better attenders. We found, as we expected

that the older children were fastcr than the younger children in both tasks,

but the effect of age on eomparison speed was greater for the first

task than.for the aecond fask. The older children were better able than
. ‘ - | ’

the yourger children te take advantage of knowing what to look for in

that task; they could focus on the relevant information to the exclusion

of what was irrelevant. The effect scemed to imply that attentioh was

occurring during the initial selection of information (2ick, Christy, &
Frankel, 1972).

.In a seccnd study (Pick & Frankel, 1973), we added potentially dis-

i N
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tratting features to the pairs nidvay "throuch both tﬁslcs.‘6 The distraction

dxd not afggct the chlldren s comparison speed, at all in the task in “which

#

&

they knew what to look for. However,ﬂin the second task, that i wh1ch

lthe pairwia seen prior to knowing what is relevant, the distracting features

[ -

d1d affeﬂt the children's comparison speed, and the effects were difxereﬁt

for the two age groups. {Speclflcally, qhe effects were temporary for the

l

older chlldren and mbre general for the younger. .The distractlng features

seemed to affect the effrciency w&th which the ﬁounger children could per-

form the task, But the distraction, 1n tﬂisfsase, was affecting the
younger ghildren's»performance in the task in which memory is involved
rather thaniaffecting their perfqrmance during the initial selection of

1nformation.

-
i

Flnally, in a third study {Pick & Frankel, 1974), we used the tasP in

<

vwhich the childrén are told whwcd feature to Judge prlor to seelng the pair.

"This time, however,'we compared their judgments in a condition in whldh i

X7 S : - . oo A e
the same feature was judged through a _seriel’ of many trials with their ~

N
H “a

judgments in a condition in which- different features™ or combinations of

features were judged in eachtrial. We found this second dondition to be

»

especlally detrimental to the compnarison speeds of the younger chlldren -
much more'so than for the older children. The older children weresmuch
more able to adJust vhat we called their selection strategiea than were

the younaer children, -

Thus, in these three studies we found that the older children were

better able than the vounger children first, to select only relevant infor= "

. 7 ' {
mation, second to remember only potentially relevant information,  and

A ‘ o
third, to shift quickly from selecting one type of relevant information

to another, Together, these findings provided evidence of a developmental =~

-8
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servation that disagreement among various deseriptions .of attention arises

trend toward more flexible, efficient strategies of attention, | g
- - . .-
. {

We had concluded by now that it is not useful to try to amnswer the

question with which we initially began our study - tHe question, Where -

; is the locus of attention? Is it in pef@eption or in memory?‘ We had

- .l I

already seen results in. our own studies which ﬁere sensibly interpreted

‘\1

in terms of developmental,thanges in>the way children "filter out" irrele- ;

vant informatibn as weil as results reflecting developmental changes in

pe

the\way children organize information in memory for quick récall, We had

seen selectivity operating at the time of initlal selection of informa,ion

and we had seen S&lectivity in memory.as well.. We made the obvious ob~

o

because different'researchers and theorists describe different types of

N . o]
selective activities., Common to all conceptualizations of attention,

© -~

% . ' .
‘howeVver, is a reference to seleciivity -~ selectivity of some aspect df

Hibognitive functioning ~-= selective percepticn, selective memory, even

selective thinking. We concluded that it might be useful to conceivenof
attention as_ the selectivity which does characterize a variety of cognitive
activities -7 perception, mzmory, thought (cf, Pick, Frankel, & Hess, in )
pLess). MYiewed in this way, as selectivity which oecursdthroughout cog~
nitive functioning, there are‘eome obvious general questions to be ansvered
in arriving at a forﬁulation of the development of attention. What facters
influence the child's selection of infotmation - either from the environ-
ment or from his memory - and do these factors affect attention differently
depending upon the age of the child? This question focuses on the environ-
mental contribution to attention. Dut we.can also ask about the child

vho is doing the. attending, How does the child go about gelecting informa~-

tion, and do his strategies change with the task? Do young children

AR
O ] 1)
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_ceptual arrangements affect what childden will notice or

. - R . a
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search diffeventily, i.e., in different paflerns or wigp-differeﬁt stra- = ¥

.

tegies than do older chfidxen? When we askad these qucstions we fbnﬂd
that much more 1is known about envxroﬂmental factors nhich aré'ralated to

children's attention than we know about how child*eh control and direct

i
‘e

their own atcent}bn. For inscan ce, ‘we kgow a2 good deal about praT%rences

o

and salience and novelty, an% how diffeqpnt physical, sp?tlal or con=

iremember_*- in

“hort, what they will attend to,

We also found that very iittle is known about the activities enéaged

. . ‘ ' ' A 3 <
in by the attender;gfhe ways in which one's own behayiox controls what
' ’\_ + N . . . a L@
ohe attends to. So we began to try to-ask about the types of activities<

" and strategies which children engage"in in order to bri ing Ebout attcntion

« 1)

to cne type of information or another. Tais is the question we-are con=
A A | . o -

" céntrating on now. We are trying to identify developmental- trends in .

-

X search strategies, 1.e., in those sctivities in which childrsn engage in

bfinéing about attention _to one tyre.of Lnformation rathet than'anotber.

On first conuideration, it may ceem obvious that increasi“e flexibility,

»

accuracy, and efficiency charactcri" the development of attention stra-

&
tegies. That is; it may. Senm sé1f~evident that older children are "better
than younger childrern ~- every day 'in every way -- and that we miay be
. )
engaged simply in rediscovering the wheel., However, there are some situ-

v

ations in Which accuracy and efficiency dre more chavactevistic of younger

a_children's attending than of adules', One instance is the well-knowm

&

Strocp cffect in which skilled readers have difficulty naming the print

color of words whirh are color names vhen the print color and the word

i

.. b
2 incongruous. For. instance, vf the word is "yeliow" and it is printed

in black print, it is difficult to say~"b1ack"/whi1e 1ooking at tha word,




| 7.
We have préviously-found (Pick, Pick, & Hales, 1972) that a Stroop-like
effect sometimes OceUrs;éven when the task reduires just a simple compari~'

. son #= a judgment of same or different.

Another instance in which children are more accurate and efficient
attenders than adults is the case of certain visual illusions which in-
crease in magnitude’as children get older. For example ofie such illusion,

, the Ponzo illusion, may-depend on interpreting representattional in&ormation
for depth as in' a picture. Adults ‘who have had a long history of success-
fully interpreting depth 1nformation in pictures seem unable to iphibit

‘ attending to that information and';to attend instead to the lines on the
‘flat ‘surface of the paper. Young children, on ‘the other hand, &8s well as
adnlts with a history of education, are perfectly able to conpare
’ 7

‘ accurately lihes on paper without interpreting then as representing depth
!

in a pictoxial scene (Leibowitz & Pick, 1972). |

Still another instance in which ag lts are rathér inefficient atcenders

.zoccurs in letter 'search tasks. Adults reqqire.many practice segssions in
such a task before they are able to search for target ietters by‘searching
for thenrelevant features ianstzad of‘by searching for the entire letter
shape (Yonas & Gibson, 1567).

| In short, adults are not universally more accurate, flexible, and
efficient attenders than childrcn and so it seems relevant to ask what
tasks and situations elicit different search strategies, We are trving to
think about the types of real search activ1ties children engage in. Ve
are constructing tasks which allow us == on the one hand, to look at the
generality of the findings from our earlier reaction time studies ‘and ==

.on the other hand to.observe more directly than we could in the reaction

time taska the patterns or strategiles of'searchﬁchildren_use when seeking
]

R




a particular obJect or. type of informatioa. In short, we ask children to

-

engage in search actiyitieq in sxtuatiéns which simulate search as it

o 4]

a

ocdﬁrs ordinarily.\g~

" An instance of the type of task I mn referring to is one in which a .

" child is given a large collec*ion of colored plastic threehdimpnsional

lettars and is asked to find particular 1etters in 'the collection. We

c

are interested in the speéd with which chi dren of different ages can

accorplish such search - just as we were in the, reaction time studies.

But. we are also interested in the patterns in which the cﬂildrennmoée their
hands as evidcnce of the stia-eOies they are usin Differences in
strategies as a functicn of”’ age tell us abdlt,whetner efficiency and

flexibility do accurately describe: the dirgction in which a%fention de~

vveloos. And we fiud such differences. Forrinstance, in one situation

o

the letters are different colors, the target letters are also different
colors, and the‘collection is in a container., When we observe the fre-
quency othhe use of different'strategies; we'findg, First, only chrildren
as old as 107or 11 years ever empty out the coﬁtainer and spread out the
letters in an- attempt to scan qqickly the entire- collection. Younger

children never do this and if a letter spills OLt, they quickly return it

to the container. ‘The typical earchsof fourth- or fifth-graders consists
. ofimoving the letters around in the container intovpiles so as not to

search;through letters alreadyfsearched. Children of early elementary

school age:-also use their hands to sort through the collection, but they

tend not tﬁ*giy'to avoid searchiné through letters alreadx seaxrched,

They are less efficient than the older group, but their ;earch is still

*

sys tematic in the sense that they try to éearch nompletely through the

collection. Preschool children_"go through the motions" f a coordinated

}

L %
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" gsearch, but their search Tooks like just motions. They use their hands

strategy with the mqge efficient strategy resulting in a,task complet~q

~ successfully sooner.

'was, picked up a lettey, checked it, found that it was not what she wanted

_the instances of those letters.are: the same color and they are the only . .

. dundancy, and they are older than preschool age, they are almost certain

PR

to push letters around in tha container, but there is no clear relation »
between what they do with their hanfs apd Iocating targets. If a target
happens to agpear,(these children identify it but they do not behave as
though their hand mpvements are'in.the service of search. These descrip~
tively different strategies aré reflected in reaction tim; patterns as

we11 " That is, search time mirrors the apparent sophistication of t

i

s

I

We are not ready to conclude that the youngest children, the pre-

schoolers arem't flexible,fthough. One 4-year—old who was having difficulty

< = &

and taking a long time to find all the "¢''s or‘;hatever her target letter

and said, "'y going’ td look for all the, 'P's instead; and heme's the

first onel" C o -
, : i .
Another way in which we are studying the development of search stra-

3

tegies is to ask about children's discovery and use of redundant informa- °
- . ‘ 7
tinn in this qgiifh task, For instance, if children search in a multic/

colored collectio: of letters for all the "A"s, "L"s, and "glg, and all

ietterénof those colors, can children discover and use that information?
'

L]
The answer is, that the older ¢hildren are, the more likely they are
to discover and use that rédundancy. Such use is reflected in decreases .

\

in search times over trials. Also, if children are informnd of the re-

to use it. However, young preschool age children areglikely not to use the
© N » ’ .

. . 3
redundancy even if they are ‘informed about it. ‘The adaptability which

«




charﬁcterizEs the way older childEén useithe‘availabielinforma%ion is
;y%simply not parg of the young ‘¢hildren's behavior. .

Finally, 1et me descriBe briefiy one example of a third type of task’™
which wé are using toahelp us identjfy strategies of attentioh. We think'
‘of our reaction time tasks as_ iqstances in which qg have a high degree
of control over the information which is available for childrén to use ~=

"and also, ah ipstance in which we have to make inferences from Bearch time )
abouﬁ the strategies being use&' The T;tten search tasks 1 have Just

described are instances in which we{have lesg control (than in the rcaction

L4

time task) over the informatian which is availabke but’ we have. more
opportunity to observe directly strategies instead of only being able to
infer ‘them from reaction times. There is a third type of task in which
" we have all. but lost controI over the fnformation which is available to
beQ:sed but which enables us to observe quite directly children s atten=
-tion to one or another type.of info“mation.a An eaample of thio type of
task is one which we have 1abe11ed an "alphabet board" task, Ihe alpha~
bet board is a: tray with four rows of‘indented spaces, each in the shape
of a letter and the tny is accoqpanied by sufficient letters to £ill
each space. The . child is shown the tray and the letters and asked first
to put the 1etters in the tray snd then to chow a friemd how to play the
gaue, There are two obvious ways to play the game. .One can pick up the

nearest (or most apparent) letter and place it in the tray and then the

next nearest, etc. ~.This is an efficient strategy if one knows the alpha-

bet well enough to "string it out in space," i.,e,, if onc knows thet "L"

4

' \
goes in the middle, Y§" pear the end, etc. A second ctrdtegy is to look
for "A," then ior "B," etc, In other words, ome can £111 the tray in the .

order of the alnhabet. When we look at the frequency with which chiidren

¥
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use one or the other strategy, we find that children older than 8 years

N ®

nearly invariably use the first strategy, that is, they select the letter
nearest the tray firsty rggardlgss of whether it 1a:gt the begianing of
the alphabet, Children of 4 and 5 yéars.mostly‘tsé the second strategy ==
that is, begin with “A," then "B," ett;”uv They use this strategy both
- when they play the game themselves, and when they/shaé a friénd how to
play it. For children of 6 or 7 years, neither atrategy predominates
whin they fill the tray for the first time; but when they, show a friend
how to play the game, they usually use the “less mature' strategy, that ’
is, they look first for "A," then. for "B," etc, It 1t as though the re-
quirement of making explicit the rules of the game Iead them to revert
i to the “simpler" strategy. Obviously search time is fairly uninformative
in this task, but our coniidence in the interpretation of the relative
sophisticatiot of these two strategiés is increased by the fact that here
too, search time mirrors the apparent soshistication of the strategy
being used. )
fIIn summary we are finding it useful to view attention as the selec-
tivity which characterizes all aspects of cognitive functioning. The goal
of this‘tesearch progranm (gt least as we presently conceive 1t)‘is to

describe the development of attention with specific reference and emphasis

on the strategies and patterns of activities children use in seekiug

information and in directingrand controlling their own attention.

o
1
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