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practice fcllowed by “*ransfer. One-+hird of the subjects in each
condition saw stimuli with relevant portions made perceptually
salient, arother *hird with irrelevant portions salient, and the rest
with no portions salient. Strategy training enhanced systematic
relevant observing behavior and facilitated recogrnition in both
*raining and transfer. Stimulus saliency, when irrelevant, interfered
ir trainirg for placebo subjects. Saliency directly influenced
looking behavior only for young subjects in the early part of each
trial. (Author/SB)
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ADSTRACT

ObLserving behavier and short-term recognition were studied in a
training and transfer design. Three- to- five-year-olds matched
pictures from memory with cither strategy training for systematic
scanuing or placebo practice followed by transfer. One~third of
the subjects in each condition saw stimuli with relevant portions
nmade perceptually salient, another third with irrelevant portions
salient, and the rest with no portious salient. Strategy training
enlianced systenatic relevant observing behavior and facilitated
recognition in both training and transfer. Stinulus saliency, when
irrelevant, interfered in training for placcbo subjects. Saliency
uwircctly influenced lookiug behavior only for young subjects in the

early part of each trial.
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LUTRODUCTION

The present study exanines three facets of children's attentional
beliivior in relation to learning and short-term memory. They include
the development of systematic attentional strategies, the source of
control of attentional behaviors, and the focusing of attention on
relevant stimulus dimensions.

A nunmber of studies have indicated developmental changes in
these facets of attention. In both the hapticn(active touch) and
visual sensory rodalities, partial and passive attentional gghaviors
in young children is replaced in older children by more active,
systernatic, and exhaustive strategies of search (Abravenel, 1968;
Drake, 1770, Vurpillot, 19C73: Zaporozheté, 1965). Vurpillot (1968),
in a study vherc children's eyc movements were recorded while
performing a "same-different' judgment task, found that children
three to six years of age scanned the stimuli partially and made
judgments (frequently erroneous) on the basis of insufficient infor-
nation. At about age five, more systematic, active, and exhaustive
scanning strategies began to appcear and vere adopted by most
children over six years of age, with correspondingly increased
accuracy.

In a second developnental trend, passive control of attention by

stimulus properties gives way in older children to attention controlled



by logical task denands.  Uhen stimuli are organized in perceptual
displays, youur children's search Lehavior, vhether it be namning
the stimuli (Plhind & Veiss, 1967) or asiing qua;tions (Ault, 1973;
Van llorn & Bartz, 1968) is guided by the organization inherent

in the perceptual display. Oldev chitldrern's search behavior, on
the othar hand, is more task- and logic-guided, regardless of the
perceptual organization provided (Olson, 1966; ilosher & Hornsby,
196¢). Similarly, when children are presented a task containing

a preferred and a non-preferred stimulus dimension, young children
explore the preferred dirmension more often than older children,
repardless of vhether it is relevant. Nlder children (fourth-
craders) are more ablc to ignore their preferred dinlension and
respond to that which is relevant (Lehnan, 1972).

Other studies sugeest an increased selectivity of attention with
age (Lehman, 1972; '"accoby &_Konrad, 1966: 1967; Siegel, 19638: Pick,
Christy, & Frankecl, 1972). Older children, when told on which
dimension multidirmensional stimuli are to be compared, react faster
to the information presented on that dimension than younger children
(Pick et al., 1972) and restrict their attention to that dimension
more than vounger children (Lehman, 1972).

Correlated wirh these developriental changes in children's
attentional bLelhaviors is an inprovement with age in children's

learninge and memory. This improvement in children's learning and

menory with age ray be directly related to their attentiomal
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processes. 'hen selective attention to a relevant dinmension on a
léarning task ig enhanced, either by pretratning choicey on that

dinension (Caron, 1969, Tiphe, 1765), cr by an assessed preference
for that dimension (Sniley & Veir, 19656. Tighe, Tighe, Waterhouse,

% Vasta, 1070), or by trairing specific attentional behaviors to

that dimension (Mright & Gliver, 1950), subsequent learning on that

.

dirension is facilitated so lony as that dimension or feature 1is
relevant (Caron, 1767: Tighe, et al., 1970) and impeded when it is
irrelevant (Sriley & ‘leir, 19606).

There are fev studies on the relation between attention and
mermory. In one series of studies on memory developrent, llaith (1971)
found that five-year-old children performed as well as adults on a
lierory taslk uvhen only one stimulus vas presented at a time. If many

stimuli vcre presented at once, children, but not adults, had

difficulty, except vhen a stinulus cue wias made available to them.
This cue was thought to facilitacte systenmatic processing of the
iuformation. This evidence, hovever, was only suggestive, since

only a cuc for a strategy vas made available. A systematic atten-

tional strategy vas. not directly trained and recorded.
Just as beine trained to attend selectively and systematically

to a stimulus feature should facilitate learning and memory, so at

the perceptual level, performance should be bLetter when the percep-
tually salient features are informative than when they are not.

Hovever, vhen sclective attention is directed one vay hy stinwulus
saliency and another way by logic, logic should override perceptual
saliency, since it should be more reliably related to revard in any
aiven tasl:. Tecause perceptual saliency as a basis for attention
will come to be replaced by logical considerations vhen they are
available, there are restrictioﬁs on the conditions under which

perceptual saliency should have effects on selective attention and

10



O

ERIC

Aruitoxt provided by Eic:

therely on learning and inmediate racopnition, Perceptual saliency
offocts should be detected primarily (a) with younger rather than
older children, (1) with children vho are not glven a logical,
solective, attendine strateey as corpared with children vho are
given such a strutcﬁy, and (c¢) in the early phases of a task vhen
neitiner the stimuli nor the task arc familfnr and a systenatic
stratecy has not heen developed.,

The following study investigated tvo methods for establighing
a systeratic, selective, attending strategy in a memory tasli. Cne
nethod vas direct trainins of a specific strategy, enploying instruc-
tions, fading, nodelins, and prompts to direct the child's attention
to the relevant features and to organize systematic looking behavior.
mhe second method involved the design of stiruli so that the
relevant features vere perceptually .ore (or less) salient.

It was predicted that the sccond nethod would be more effective
for younger children than older children and for children not given
strategy training tharn for those vho wvere given training. It was
also predicted that stimulus saliency would show its effects only
relatively early in the task vhen a systematic strategy has not yet
heen developed, or only early in a prohlen vhen a stimulus is peing
perceived! rather than retricved from henory. Finally, it vas pre-
dicted that direct trairing of a logical strategy would be more
offective than stimulus saliency in establishing systematic attention

and correspondingly better recognition in all agfe groups.
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RIS ARAN

Deslgn

Children were eiven a menory tas' la vhileh they vere presented
4 standard stimulus for inspactlion vhich was then revoved from sipht.
Then the ehild was asked to locate fron memory the standard ntimulus
in an array of six alternatlves. The alternatives and the standard
consisted of ‘iouse fronts coutaining threer windous ir a vertical
colw n through vhich stluuli were Laclk-projected., Each window was
covered Ly a flap, which vhen opencd, alloved the child to obscrve
the contents of the virdov. The opening of window flaps was
recorded as ohservliue behavior.

The contents of the top windows of each house varied among the
aly alternatives in the array. Only onc was identical to the standard
vlewed previously. TFor exanple, t'ie top windou of the séaﬁdard house
might contain a toy train. Then the top vindows of the six houses in
the array vould coutain varyirg oljects such as a toy plane, a toy car,
a toy typevriter, etc., vithi onc house containing a toy train identical
to that in the standard. The coutents of the middle windows were
miform for qll six houses in the array and the sanple within a trial,
but varied hctwconltrinls. For example, the middle window of all the
houses nisht coutain a lowl of flowers on one trial and a drum on
another trial. The corterts of the Lottom wivdpws of all the houses
vere invariant Loth within and hetween trials. Hence‘the contents
of the top vindous vwere always rolavant for a correct match, wvhile

tl.e contents of the middle and tottom windows were invariant and

12



O

ERIC

Aruitoxt provided by Eic:

frrelevant, iy the irrelevancy of the hottom windows being more
obvious than that of the middle windows,

Two training conditions ‘ere used in each of the three saliency
conditions (see Table 1). Half of the subjects were taught an
observinge response sirateqy of lookirng at only the relevant window
of each house. The other half vere given only placebo practice
without strateay trairing. In addition, for one~third of the
sutjects in cach of these groups, the top (relevant) windous vere
physically salient; for another third of the subjects the irrelevant
middle windows vere salient: and for the renaining subjects no
vindows vere salient, Finally, there were tvo age groups, one
young and one old. Tﬁcre vere thus siyx groups at each of two age
levels in a 2 3 x 2 factorial design.,

Subjects

The subjects were Sixty children between three years, five months
and five years, seven months in age. They were obtained from a local
day care center and from the Preschool.Laboratory at the University of
Kansas. They vere divided at the nedian age (four years, six months)
into tuo groups. The nean age for the younger subjucts was four years,
and tﬁe rean age for the older subjects was five years, one month.
Three subjects ho declined to cooperatc rrere replaced. Tuo more

subjects vere replaced due to apparatus failure and experimenter

error,
Apparatus

The apparatus consistad of mAcenite Loasrdag, painted green,
to vhicelh "honae Cronga’ vere attached | ,ee Fioure 1), One board,

13
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the stapndard, vas 12 inches vide by &0 inches liigh, and contained
a single house front. Three other koards, comparison boards, 32
inches vide Ly 40 inches hiph, contained six house fronts each.

One such board was used for each salieucy condition. The boards
vere placed on vertical stands so that they werc approximately 18
jinches from the floor. The standard was located to the left of
the comparison board. All house fronts vere 13 1/2 inches high

by 5 1/8 inches wide. They were of a light purple color with

orange roofs. Fach house had three vindows arranged in a verticle
colurn. 7The six house fronts on the corparison boards were placed
in two rous of three, approxirately five inches apart horizontally
and one inch apart vertically. The apparatus for a given session
thus consisted of an appropriate house front on the standard board
and a corresponding array of identical house fronts on a separate
comparison board.

The house fronts were a static disnlay for any given session.
The specific stimuli vere tack-projected onto translucent material
covering the back side of each window in each héusc. Thus the
houses appcared the sane fron trial to trial, with only the projected
figures in the windews Teing changed. The objects in the three
windows of thie standard house vere contained on a single 2 x 2 inch
slide displaye:d hy a carouscl slide projector behind the standard
1.oard. The 13 ohjects shown in the six comparison array house fronts
(three vindows each) vere cut from color transparencies and mounted
on acetate sliects covered by a glass plate, and vere projected onto
the Lack of the comparison board hy an cverhead projector so that
each objcct appeared in one vindowr.

rach house in the array of housec had a hook at the top, on
its roof. on wiich the subject could place a tag to indicate his
choice response. DLach window in each house was covered by a trans-—
lucent flap made of projection plastic and attached to the front of

the house (suhject's side) just above the window. The flap revealed

only a fuzzy iwmare of the ohject projected in the window until it

16
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vas lifted by the sukjccﬁ. I'iaps were hinged at the top and could
be rrasped Ly a tab at the Lottrom and ﬁhus.ﬁere easily raised hy
the subjoct, onc at a tive, to reveal the focused image bheneath.
A flap-—opering thus constituted a recordable obsefving response.

In the Control condiﬁion, all three windous of each .ouse were
of the samg-size, teo inches high by two aud three-fourths inches
wide. In the Saliency Televant condition, the top vindows (relevant)
vere larger, two and one-half inches by three and five-eiphths inches
wide, and the middle and hottom windous were of the same size as the
wvindous in the control condition. 1In the Saliency Irrelevant condi~
tion, the middle windou (irrelevant) was large {of the same dimensioné
as the large window in the Saliency Relevant ccndition) and the top
and botto:: windows vere of standard size. The flaps on the salient
viudows vere also distinguishcd by their yellow color, while all other
vindow flaps were white. ‘henecver a sot of windows‘(top or middle)
wera nade salient (larger and yellow) all of the covresponding wvindows
in both the standafd house and the six comparison houses were
similarly treated. A 22 inches uide Dy 42 inches long cloth was
attached to the top of the standard and another cloth (36 inches
wide Ly 42 inches long) vas attached to the array so that the
stiruli could be covered and hidden fron the subject'’s view.
Stimuli

There were three sets of stinuli, a varnup set of four stimuli,
a trainine series of 12 stiruli, and a transfer series of 12
srimuli (sec Tahle 2). The warmup stimuli consisted of circles and

trianrles. The training and transfer stinuli consisted of various

10
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nictures of objects cut out frow magazines and Ehen photographed and
rnade into color transparencies. The location of the correct stimulus
in the array was randomized acrose trials with the restriction that
tiwe correct stimulus appeér in each of the house positions once in
each ulock of six training or transfer trials. Stimuli were chosen
on the basis of a pilot study so that they were discriminable Ly
three and four-year-old children. The stimuli in the top-floor
vindows of the comparison array were all discriminably different
exanples of the sqmeAcategory, 7ith only one stimulus matching the
standard stimulus in the top wviadow. The stimuli in the middle~
floor windows were identical for tﬁ; standard and the six comparison
ilouses vithin trials but varied between trials. Thus they yielded
ro differential cues. The stimuli in the bottom—floor vindows were
also identical for the standard and all comparison houses, and
t'hus were equally uninformative. lovever, they were invariant not
onlv across the array uithin tfials, but'also across all trials.
A world globe was in the botton vindows in the training series and
a box of laundry detergent was in the bottom windows in the‘transfer
series.
Procedure

At any given point in a trial only the standard or the array was
presented to the subject’s viev. At the beginning of 2 trial the
standard was;uncovered and exposed to the child for as long as he
wanted to look at it. iMmen the child stopped opening windows and
iooked away from the standard, or when the child otherwise indicated

that he was ready to find “his house' in the array, the standard was

12
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covered, and after a tv;o to three second interval the array was
gncovered. After the child had pade a choice response the array
ras again covercd.

All subjects were given four warmup trials with simple peometric
Stimuliﬂgg’establish a discrimination set and an appropriate choice
response. The choice response consisted of placing‘a tag on one of
ti:c hooks located on the roof of each of the comparison houses. All
correct responses uCre reinforced with marbles, vhich were traded in
at the end of the pane for a small prize. There followed 12
training itemns. Parine wvarnup and the first two training items,
the compari;on array tas reduced to only threc houses with the top
vs. bottom rou location of the three houses randomized across
trials. ©On all of the renaining itams all six housc fronts wvere
used. For all subjects, during training, whenever a suhject made
an error, he was.re—presented the éreceding item. If a subject made
an error on the sare itern and was re-presented a previous slide
three times in a row, on the following trials he was re-presented
the slide on which he rade an error until he responded correctly.
lence a sul:ject advanced through the series only when he made a
correct response. tMen the subject had made a correct response tO
each of the training iterns the session was ended. If a session
lasted more than 15 to 20 minutes the session was terminated without
completion of training. If a subject'requircd more than one training
session, the following secssion started on the last correct item of

his preceding sension. liovever, if a subject’s response was correct

i’

on the last two iters of the training series, the following sassion

13
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started on the next to last slide of the previous session. This pro-

vision nelped to
The instructions
The transfer

after completion

equate the number of training trials across subjects.
for the task are located in Appendix P
series of stirulus items was giver in the next session

of the traininp series. Just prior to transfer,

hovever, the subject was civen a review of training, consisting of

preseutation of the last three training items. The backup procedure

following crrors vas used (though rarely needed) in the three revieu

™

items, hut not on the transfer itens.

An observer recorded the following variables: The number of

ohservinp responses to the relevant and irrelevant windows; the

duration of the subject’s observing response to the top-floor window
(%)

of the standard house front (Jduring inspection); the latency of the

subject's recognition choice (timedd from when the subject opened the

first wincow flap), and his recoguition accuracy. The experimenter

also recorded looking behavior. All sessions were tape recorded,

Strateny Training. Otrategqy training consisted of a combination

of modeling, fading procedures, and verbal instruction. On the first

four trials (:armup) the subject tvas aslked to point to a house with a

stirmulus in its top --indow in order to develop a simple discrimination

and an appropriate indicator resporse. For this purpose, on these

trials, only the

tie othier two windows vere dark. In the arra all middle and bottom
b

top vindow of the standard contained a stimulus, and

windows were also darl, and only one top indouv contained a stimulus.

This stinwlus always ratched the standard, so that only a presence-

absence discrimination was required. Stimuli were introduced in the

14
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top windovs of the otiher houses on the first training trial. Omn this
iter:, the experirmenter deronstrated a strategy of looking at all of the
top windows, clearly identifving and iabeling the stiruli, and then
choosing the correct hbuse. Aéfay exhaustion (1ooﬁing at all of the
top Qindous, clearly identifying and labeling the stimuli, and then
choosirng the correct house. Array exhaustion (looking at all compari-
son liouses before choosing one) was prompted during the first four
training itcus. This prompting was discontinued after the fourth
training iten. In addition, the subject was asked to label the_gon-
tents of the top window of the sample house, to look at it carefuily,
and to try to remenber it sO that he could find it later.' Following
each look to an irrelevant window, the subjeé; was reminded that
such looke were uninformative. This procedure was in effect for
warmup and trainirng, Lut vas rarely neceded after trial 8. On the
sevanth training item the stimuli in the niddle and bottom windows
were for the first time made dinly visible by projecting their
inages through polaroid plastic, «hile all top windows continued
to display stinuli at full Lrightness. On this item, the redundancy
of the contents.of the middle and bottor windows was exxplained to
the subject and he vas told that he therefore needed to look only
ir. the top vindows. On training item 1C and thereafter'fdr the
renainder of tie training and test itens, the stimuli in all windows
were projected at full Irightness.

Place..o Practice. Subjecté in the Tlacebo gggdi&igg\zfre given
ipstructions to match the standard. The stinuli were projected in

all of tlic windows at full strength throughout. iio relevancy
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instructions, no prompts, and no nodeling of array exhaustion of the
top windows was given. Placebo suhjects vere, however, reminded to
try to renenber the standard and findmifs match in the array.
g;énsfg;_lpe;p. “he 12 transfer itens vere all new, and were
constructed and displayed exactly the same as the last three training
items. Stratecy and Placebo subhjects were treated {dentically; no
pronpts or reninders were giver: marbles vere delivered follouing
correct responses; no back-up procedure was employed following errors;
and all stimuli were present at full illumination. The saliency
conditicns wvere continued as in training. The same observing and

choice response variables vere recorded.
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{LSULTS

Dependent Vaviables and Telialiiity

Arialyvses of variance were computed on two measures of ;ecognition
accuracy and on a number of measures of the subjects' 1ookiﬁg behavior.
The measures of recall accuracy consisted of the number of trials needed
to couplete the trairning itens and the total number of errors in training
and also in transfer. Looking hehavior was analyzed separately for the
standard and for the array of alternatives. ‘The measures of looking
behavior at the standard ircluded the total number of looks at the
top window, the total nurter of looks at all three windows, the propor-
tion of the total number of jooks directed to the top window, and the
lenet!is of time spent lookins, at the top windotr. The measures of
looking lLehavior for the array consisted of the total number of looks
at top windous, the total number of lools, the proporticn of the total
nunher of looks directed to top vrindous, the proportion of the total
nunber of top windows in the array that were observed at least once, and
the latency from array exposurc to “choice. Sunrary tables for these
analyses of variance.arc located in Appendiiz E.

Observer reliahility on looking behavior was analyzed. Six subjects
vere selgcted for reliability asscssment. They were distributed over
tt:e period of data collection and chosen so that the different types of
training conditions and age groups vere approximately equally represented.
Tlie combinced ohiserver reliarility (for the standard and the array)
was .07 for training and "4 for transfer (two times the number of
agreements divided hy the suﬁ‘of tlhe looks recorded Ly the experi-
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The combincd olserver reliability (for the standard and the array)

vas .97 for training and .28 for transfer (tvo times the number of
agreer:ents divided by the sun of thie looks recorded by the experi-
‘menrter plus those rccorded by the observer). The experimenter's
record vas used for analysis except when that record was incomplete
(scven records). TFor those sessions the ohserver's protocol was used.
Training

Recopnition Accuracy. The resglts indicated a strong effect of

stratepy training for children at Loth age levels. Strategy subjects
reauired fever trials to complete training than did Placcho suﬁjccts
(F (1,43) = 17.61, p < .001). The wean trials to criterion were

15.83 and 46.33 resvectively. Stratagy subjects also made fewér errors
than did Placel.o subjects (F (1,48) = 37.55, p < .001) as indicated in

Figure 2. There vas also a sicnificant main effect of stimulus

8]

,48) = 4.09, p < .05, one-tailed test). 3y

saliency on errors (F (
rnultiple t tests, subjects in the Saliency Irrelevant condition made
significantly‘@ore errors ti:an subjects in the Control (t (38) =
2.51, p < .01,'énc-tailed test) and the Saliency Relevant (t (38) =
2.44, p < .01, one-tailed test) conditions. Tiils difference was due
to the larger nuiber of errors rade by Placeho subjects in the
Saliency Irrelevant condition, as evid-nced hy the significant
saliency by tvpe of training interaction (F (2,45) = 5.41,

p < .N1) depicted in Tigure 2. Placeho subjects in the Saliency
Irrelevant condition made more errors than Placei:o subjects in the
Control condition (t (13) = 3.61, p < .01, one-tailed test) and the

r

Saliency Helevant covdition (+ (12) = 3.00, p < .005, one-tailed test), .
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ahdifference not found among, Strategy subjects. The Placebo subjects
in the Saliency Irrelevant condition also made significantly more
errors than Strategy subjects in all conditions (see Table 9, Appen-—
dix B). Strategy subjects showed only nonsignificant effects of
stimulus saliency.

Looking Behavior. The training data on lookine hehavior were
analyzed on comparable sets of six trials for Placebo and Strategy
subjocts. These sets of trials consisted of the last six trials of
training for the Strategy subjeccts and trials 11:--16 for the Placebo
subjects. Tie last six trials were chosen for the Strategy subjects
because ont tihese trials stimqli appeéred in all of the windows of
the houses and prompting was minimal. These conditions Qere similar
to those for the Placeho subjects. Trials 11-16 were chosen for the
Placebo subjects to equate the groups for approximately the amount of
tine spent on the tasl:. This set of trials was selected by determining
tlie mean nurber of trials necessary to complets training for the
Strategy subjects (16 trials) and by counting back five trials.

The looking !eh:avior of the subjects was analyzed separately
for the standard and the array of alternatives. 0Overall, Strategy
subjects looked at the top window of the standard significantly
longer than die¢ Placebo subjects (E_(l,AS)‘= 1£.30, p < .001). They
also looked at significantly fewer windows of the standard (F (1,48) =
116.33, p < .00n1) than did Placelbo subjects and devoted a greater propor-
tion of their total number of looks to the top window (F (1,43) = 446.30,
p < .091). There were no significaht nmain effects of age and stimulus

saliency. The results for the ahove variables are summarized in

20
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Table 3.

Figure 3 depicts a significant interaction betuecen age and
stinmulus saliency for the proportion of the total number of looks
directed to the top window of the standard (r (2,48 = 3.59, p < .05).
Young children devoted a significantly larger proportion of their
looks to the top window then it w;; salient than when the middle
window was salient (t (18) = 2.66, p < .01, one-tailed test). There

wvas no significant effect of saliency for the older subjects, although

there was a trend in the opposite direction. In addition, the younger

subjects devotcd a greater proportion of their looks to the top

vindov when salient than the older subjects (t (18) = 1.34, p < .05,
one tailed-test), ard a lower proportion of their total number of
looks to the top vindow than the older subjects vhen the irrelevant
niddle windov was salient (t (18) = 1.96, p < .05, one-~tailed test).
In other words, the younger subjects were influenced by the saliency
of the relevant ahd irrelevant windows more than the older subjects.
There were no significant differences in the total number of top
windows observed. This was largely due to a ceiling effect; all
sul:jects looked at the top window of the standard.

On the array of alternatives, Strategy subjects made fewer total
looks at the windows in the array than did Placebo subjects (F (1,48) =
43.62, p < .001), Lut there vere no significant differences between
groups in the raw nunber of looks at top windows. Therefore, Strategy
subjects devoted a much higher nroportion of their looks to top windows

han did Placelo suhjects (I (1,48) = 1591.74, p < .0N1). iloreover,
»

Stratepy subjects had shorter latencies to choice than did Tlacebo

subjects (F (1,43) = 18.46, p < .001). The results on these variables

21



Tatic 3

Lcokina Tehavior to Standard

in Training

Strateay Training Placebo Practice
ilean Nuration of
Looks at the Ton
indov 37.02 13.2¢

i‘ean i'umber of

Looks at Al1l
Yindowss of the

Standard £.03 18.47 ‘
iiean Proportion
of Total lLooks !
Directed to the . c

Top !'indow .97 .38

*Saliency conditions and age grouns are conbined.
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are surmarized in Table 4. /Again, therc were‘no significant main
effects or interactions involving age or saliency.

Uhen the data vere avalyzed for the proportion of different top
vindous available that wvere observed at least once (percent array
¢xhaustion), there was an interaction between type of training and
age (F (1,48) = 4.94, p < .05). Younger Placeho subjects looked at
a greater proportion of the different top windows available (Mean

proportion = ,.32) than did the older Placebo subjects ('lean propor-

tion = .63), (£ (2%) = 1.73, .05 < p < .10, tvo-tailed test). This

effect was not present for the Stratesy subjects. The younger
Strateey sul:iccts looked zt a mean proportion of .69 and the older
Strateey subjects looked at a mean proportion of .80 of the different
top windous availahle.
Transfer

Lata were analyzed for all 12 trials of the transfer task (excluding
the revieu of training).

Pecognition Accuracy. 0Overall, Strategy subjects made signifi-

cantly fever errors in transfer thar did the Placebo subjects (F (1,48)
= 31.74, p < .001). Strategy subjects had a mean of 2.30 errors in
transfer and Placel.o subjects had a mean of 5.73 errors in transfer.
There were only nonzignificant effects of age and stimulus saliency.
Looking Lehavior. ONverall, Strategy subjects had fewer looks
at the wvirndows of the standard than did the Placebo subjects (F (1,48) =
158.46, p < .0N1), bLut there was no difference between the groups in
thie total nurher of looks to the top windou of the standard. lence,
the Stratepyv subjects devoted a greatér proportion of their 1o§ks to
the top vindow of tlie standard house than did the Placeho subjects
(F (1,&8) = 235.16, p < .N001). The Strategy sutjects also looked at
24
31



Table 7

Looking Dehavior at tine Recognition Array in Training

Strateqy Training Placebo Practice
i )
l _
: lNean ilumber of
' A1l '.ooks at
I Yindows in the
! Array ‘ 32.60 78.67
' llean ['umbher of
. Looks to Top
? Hindovs in the
Array 21.70 20.70
itean Pronorticn of
the Total !'umber of
Looks Directed to
o Ton 'indous in Array .08 : .37
Latency to Choice
in sec. 138.¢2 235.83

*Saliency and ace groups are combined.
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the top windoir of the standard longer than the Placebo subjects
(F (1,48) = 15.5%, p < .001). There vere no significant main effects
of age and stirwmlus saliency. These results are summarizeq in Table 5.

As in training, there vas a significant interaction betwveen age and
saliency for the proportion of the total number of looks devoted to the
top vindows of the standard (F (2,48) = 3.21, p < .05). This interaction
is depicted in Figure 4. bﬂlder subjects devoted a significantly larger
proportion of their looks to the top windows when the middle window was
salient than vhen the top window was salient (t (18) = 2.23, p < .03,
tvo-tailed test). There vere no such significant cffects for the younger
subjects, althouzh there vvas a trend in the opposiﬁe direction. Older
children devoted a sicnificantly larger proportion of their looks to
the top vindou vhen the middie window was salient than did younger
subjects (t (13) = 1.31, p < .05, one-tailed test).

WVhen looking at the array of alternatives in transfer, Strategy
sub.jects followed the routine of looking at only the tcp windows. They
made significantly ferer total looks than did Placeho subjects (F (1,48)
= 44.33, p < .001), but devoted a greater proportion of those looks to
the.:op vindows (F (1,48) = 255.49, p < .001). 1In addition, Strategy
subjects had significantly shorter latencies to choice than did the
Placeho subjects (I (1,43) = 16.19, p < .C01). There were no signi-
ficant differences in the total nuiber of looks at the top windows or
in the proportion of different top vindows observed at least once in
the array. The effects of age and saliency on these variables were
nonsignificant. The weans for the Placeho and Strategy subjects in

thie above variables are surmarized in Table 6.
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Tahle 5

Looking Cehavior to Standard in Transfer

- p— —t

Strateay Training Placebo Practice

{iean Duration of
Laoks at the Ton
"incor AR IS 30,302

ilean Mumber of
Looks at All
"indous of the
Standard 12.20 36.27

flcan Pronortion

of Total Lcoks

Directed to the
Ton '""indo! O

bl

A

[ e e

!
|
|
i
]
{
|
i
!
!
i
i
i
!
!
i
i
i

*Saliency cenditions and ace groups are corhined.
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Table G

29

Looking "ehavior at the Recognition frray in Transfer

Stratecy Training

Placeho Practice

'ean flumber of
A1 Leoks at
M"indowts in the
Array 71.20

161.33

lean f'umber of

Looks to Top

"ipdovs in toe
Array 70.03

6t .07 i

1 fiean Proportion of
the Total i‘umber of
Lools Directed to
“Tar "indows in Array 00

A5

liean "'umher of Different
Top ''incdows Observer ha N7

57.03

atoncy to Choice
in sec. 267.77

261,01

*Saliency and age groups are combined.
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There were no sipnificant differences in looking behavior between
training and trancfer. Only four childron, all older subjects in
the Placebo condition, shouved an ircreasad nroportion of looks at top
e}

St Rrindovs .

DISCUSS1O:

Effects of Stratepy Training
Stratepy traininn, as predicted, produced more sclective observiug

Lehavior, faster learning in training, and bLetter recognition in training

and transfer than did placcho practice. UFurthermore, strategy training
,ihad nore wide ranging and stronger cffects than did stimulus saliency.
) Strateqy training may have had very strong effects because it
consisted of soveral concurrent manipulations. hese manipulations
included fading, modeling, verbal instructions, and prompting. Some
of these componcnﬁs, such as modeling and fadinpg, may have been more
connatil.le with the younger child's more perceptually based nonverbal
approach to the task. Other components, such as verbal instruction
and prompting, ray have been more compatible with the older child's
more verbally-based orientation. Turther research is needed to
detovmine the cffectiveness of each of these components of strategy
trainiage for vouny and old children.

The seclective focusing of attention attained under conditions of
strateny training for thrce-year-olds vas similar to the selectiveness
of attentiorn found only in much older children in other studies
(Leliman, 12725 Pick, Christy, & Frankel, 1972). In such studies, no

instructions or ouly verbal instructions uere given (e.o. Lehman, 1972).

30
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This outcome does not demonstrate that the preschool child lacks the
capacity for developin:; selective attentional strategles. Instead the
preschboler appears to have difficulty in distinguishing relevant from
irrelevant information, in inhibiting a motoric response to irrelevant
information, especially vhen it is perceptually salient, and in
establishing a systematic routine for observing the stimuli in the
absence of strategy training. \hen given experiences compatible with
his usual mode of response 56& designed to develop a systematic
attendinr strateny, he can perform as well as much older children.
loth the Stratepy and Placebo subjects, by the tire they had
completed traininr, had some routine for performing the task. Tor
the Stratepy subjects it was to look at the top windows., Dlacebo

-

subjects tended to open each window, top, middle, and bottom, of each

e

house, and then make a choice. This type of observing lLiehavior was
not as efficient as that of the Stratery subjects because.it téok

riore time and required more looking Lehavior. ilonetheless, it was..

a systenatic routine, and like the trained stratepy, it served to
climiﬁate the effects of saliency. Although the Placebo subjects took
many more trials to complete training than did the Strategy subjects,
ti:e Placelo suhjects completed training and achieved a similar level
of competence in performin# the task. Once a systematic strategy for
perforning the task had been estéblished, stimulus saliency was no

lonper an important variable.

Youne Placebo sukjects in training looled at a greater propor-

‘tion of the availakle top vindows at least once than did the older

3
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Placelo subjects. There vas no difference on this variable (exhaustion

of the array) for the Stratecy subjects. This cffect may be due to
the fact that some of the younper Flacebo subjects appeared to be
playing a game of "open cach vindov and name the picture"” rather than
performing the task of 'fiud your house." Ilence the younger subjects
looked at more different top vindows than did the older children, who
A comparison of

rerely looked until tey found tlie correct house.

the stratesries of the Strateny and
suercests that the selectiveness of
of looliing at only the top windows
recognition in this study than vas

stratoegy.

It is interesting to note that

Placeho subjects in transfer
attention involved in the strategy
was more important for accurate

the exhaustiveness of the

the Placelbio subjects, whose routine

vas to open all of the windows and then wake a choice, had in effect a
strategy which enabled them to recall the relevant information but did
not exclude the irrelevant information. ¢ study with older children
night determine wvhether the mos£ important developmental change in
attention tnat occurs with ape is an improved ability to recall infor-
mation or to exclude irrelevant information. Current data favor the

latter.

Lffects of Stimulus Saliency (Relevant and Irrelevant)

Stimulus saliency had an effect on errors in training, but not on
tite nuher of trials nceded to complete training. It had an effect on
oliserving hehavior in hoth training and transfer, but only in the
early part of each trial vhen the sutjects were observing the contents

of the standard house. Saliency did not affect the proportion of the
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total looks tlat vere directed to the relevant vindows of the array.
These results are consistent vith the hvpothesis that stimulus saliency
has more transient coffacts then Jowical task stratepies once they are
developed.  Thev also support the notion that saliency as a determinant
of attention is replaced iy systenatic ohserving stratesies when they
are avalilable.

In training, the looking hehavior of the younger children was
affected rore by the saliency of the top and middle windows of the
standard than vas that of older children. Thnse results éupport the
hvpotiiesis tiat sallency plays a more important role when stimuli
are being initially perceived than vhen they are Leing matched from
fiemory. In transfer, older children looked at the top window more
when the middle window was salient. There also was a nonsignificant
tren! for the same type of raspendinm among the older children in
traivins. The saliency of the middle window may have served to
renind thie older sutjects of the irrelevancy of the middle and bhottom
vindows and therefore, to zvoid looking at ther. This would be an
indirect effect of saliency at a logical, rather than a percepﬁual
level. (hen saliency worked in a direct fashion, hovever, it
attracted attention only in youuser children, as predicted.

It is importont to note that logical strategies may not always
be superior to stimulus saliency as a means of organizing attention.
tUhetuer stimulus saliency or a logical task strategy is a more
efficient determinant of attention may depend on the nature of the

tasl. The task in this study placed more demands on the child'’s

cognitive capacities than would a more perceptual task. Perhaps
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in a more perceptual tasl, stimulus saliency+vould play a more
enduring role.

For the Placelo subjects, the Saliency Irrelevant condition
increased the nunber of errors more than the Saliency Relevant con-
dition reduced it. Luria (1961) and White {(1965) have suggested
tﬁat the main problem in children's discrimination learning is a
lack of iahibitory mechanisms. 'Mite (19G5) argues that children
under a~e five typically respond to a stimulus situation automatically
and with the fivst available response. Later in development, this
type of response lccomes superseded by a more cognitive and abstract
level of responce. At the latter level, the previously automatic

response may be dintiibited so that a more complex decision process

wmay deternine behavior. Dehavior at the cognitive level of response

appears to lLe more systematic and planned, and in a taslk situation

is usually rore reliably correlated with reward. #&ubjects in the
Salierncy Irfclevaﬁt.condition may have had.difficulty in inhibiting
their attention to the irrelevant stirulus.

llovvever, Placeto subjects in the Saliency Irrelevant condition did

not open irrelevant window flaps any more than did tlhe Placebo subjects

in the Control or Saliency Relevant condition. It may be that the
Placebo suhjccts in the Saliency Irrelevant condition matched sometimes

on the basis of the middle vindows, all of vhich were the same as

" the middle vindow of the standard, so that they responded correctly
only by chance, or that they matched partly on the hasis of the
contents of the top and middle middle vindows which was confusing and

more likely to result in erroneous responses.

An analog of lhite‘s (1965) developrental shift from a fast-
acting associative level of response to a more cognitive level of

response was found at a single ape level for the Tlacebo and Strategy

subjects in this study. Placelo subjects, like young children, were
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acting at a nore associative level of response. Strategy subjects,
on the other hand, were traincd to inhibit tleir response to the

irrelevant stimuli and vere given an attentional strategy whereby they
could efficiently find tihe correct stimulus. In this way they resemble
tie older children described by Uhite's (1765) hypothesis.

Conclusious

In summary, at least for the task studied here, it appears that
percep:ua; saliency of stirmulus features is a more transient deter-
ninant of selective attention than is a systematic logical scanning
routine, reecardless of how that routine is acquired Ly the child.

The evidence for the transcience of perceptual saliency determinants
lies in three findinas: (a) younger children were more susceptible
to direct saliency effects thar vere older subjects, (b)‘saliency
effects were more evident during trainins than during transfer,
especially for Placebo subjects, and (c) saliency effects on the
initial inspection of the standard on each trial continued over more
trials than did such effects on searching the recognition array.

Secondly, vhile all subjects eventually developed some appro-
priate routineg fér systematically attending to relevant features,
the strategy of. selectively attending only to relevant cues as taught
to Strategy suhjects was more.cffective in promoting rapid progress
through training and reducing errors.

Finally, the massive effects of the stratepgy training package
demonstrated in this study probably resulted from the differential
effectiveness of the separate components. Sone of these may have
been more effective for younger and others for older children. The
systeratic differentiation of these effects 1is of top priority for

e next study in this series.
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