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The purposes of this study were to provide

information about how formal features of television are related to
children's selective attention and to determine how selective
attention is related, in turn, to comprehension of content. Formal
features are defined as attributes of television productions that are
. relatively content-free and that result from visual and auditory
production techniques. Specifically, it was hypothesized that
features influence comprehension in two ways: (1) salient features
may draw attention selectively to certain content--that is, they may
serve to emphasize and mark important content, or (2) salient
features may provide a developmentally appropriate mode of
representation for encoding content in iconic or symbolic codes.

Analysis included an investigation of the information processing
chain from the effects of salience on attention to later
comprehension of content. A total of 128 children at two age levels
(kindergarten and and third/fourth graders) viewed a prosocial
cartoon in same-sex pairs. Each child's visual attention to the
television screen was continuously scored on a Datamyte. Children

were then given a recall test consisting of 60 multiple-choice items.
These questions had previously been cross-classified according to
dimensions of content (either central or incidental) and formal
features used to present that content (either salient or nonsalient).
Results are discussed. (RH)

***********************************************************************

*

* Reproductions supplied by EDRS are the best that can be made *
®

from the original document.

**t********************************************************************




[ 3 » U.8. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EOUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

: This document has been reproduced as
received trom the person ot urgénization
onginating 1t
Minor changes have been made tu mprove
reproduction quality

® Points o view or Opintons stated n this docu
ment do not necessanly represent othicial NIE
positon or policy

wnm

o

O

q..

J The Effects of Selective Attention to Television
S Forms on Children's Comprehension of Content

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

%1\&(‘0\ L.. .

Sandra L. Calvert Qalueet

Aletha C. Huston TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC).”
Bruce A. Watkins*
and John C. Wright

Center for Research on the Influence of Television on Children (CRITC)

Department of Human Development

University of Kansas
and
*Department of Communication __

University of Michigan

Paper presented at the Biennial Meeting of the Society for Research in Child

"™ pevelopment, Boston, April, 1981.

“1, . The authors:gratefully acknowledge support of this research by a grant from the
Spencer Foundation to the Center for Research on the Influence of Television on

o -,

W Children (CRITC) of the Department of Human Development, University of Kansas.

L ¢ Author Calvert's address: Department of Human Development, University of Kansas:

2

ﬁ"‘ Lawrence, Kansas 66045




o Abstract

Children's selective attention to television formal features may affect
their comprehension of central and incidental content. Two age groups (kin-
dergarten and third-fourth grades) watched a prosocial cartogg (N=128). Vis-
uwal attention was scored continuously, and recall was measured using multiple-
choice questions. Both age groups attended to portions of the program con-
taining perceptually salient features such as rapid action, sqund effects, and
visual special effects. Younger children attended more than oldér children to
some salient features, whereas older children attended somewhat more to dialog
and moderate levels of action. Correlations of attention Qith comprehension
suggested that young children gained information by attending during salient
auditory features, while older children benefited from attention during child
dialog and moderate character action. Salient auditory variables may have marked
central child dialog for the younger viewers whereas older children did not nged
such aids. Among younger children, inattention during adult narration was a
mark of sophisticated viewing and comprehension, while inattention to camera
zooms marked an effective viewing pattern for older childrgn. Central content
associated with salient formal features was well understood by both aye groups,
suggesting the use of salient forms to highlight central content in children's
television programs. The development of children's selective attention to cer-
tain television forms and selective inattention to others may constitute a cri-
tical step in the development of television literacy--a step which may be very

important in the cognitive development of the "media generation”.
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It a number of studies carried out by our research group at Kansas (whose
acronym is CRITC), we have been exploring the hypothesis that children's pro-
cessing of television content depends in part on their selective attention to
and comprehension of the formal production features of the medium. Formal
features are attributes of television productions that are relatively content-
free and that result from visual and auditory production tecnniques. These
features vary in perceptual salience, defined in this model as a high level of
Berlyne's collative variables: that is, intensity, movement, contrast, chance,
newwlty, and incongruity. Perceptually salient features include character
2:ti - (literal physical movement), loud music, scund effects, vocalizations,
visual spocial effects, camera zooms, and pans. The major nonsalicnt feature
in television is character speech -nd narratien, which, of course, is often
waed £ conver important plot information.  The major purpose of this naper is

hat features in a teolevision production suide children's scolective

by ersrib

(x

attgntion——that is, qTe perceptual pick-up of informaticn relevant to under-
standing the central story plot.

The relation of selective attention to Compr?hension has been the concern
of seworal recent ,studies. With few exceptions, most previous research has ex-
amined influences on attention and has inferred effects on comprehension or has
measured comprehension and inferred attentional process2s.  TWo years ago at
SRCD, we reported such an analysis of comprehension and suggested scme hypotheses
about attentional processes that might account for the findings. We found that
children's comprehension of a television ;tory plot varies as a function of the
formal features used to present different story elements. As seen in Figure 1,
contral content, presented with perceptually salient formal featTrcs such as
moderate character action, was better understood than ceﬁ;;ET“CSntent presented
with nonsalient character dialog, particularly for the younger children. 1In the

»

vaper presanted here, we report a finer analysis of children's attention to for-
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mal features to test these ideas. Sperifically, we hypothesize that features

influence comprehension in two ways: 1) Salient features may draw attention

selectively to certain content; that is, they may serve to emphasiz: and mark

- which content is important, or 2) Salient features may provide a development-

ally appropriate mode of representation for encoding content in iconic or symw-
bolic codes.

Perceptually salient formal features like sound effects m;y draw attention
too *% . story cintent they are used to prosent, especially for younger, lesz en-
perienced viewers. Among older more experienced viewer;, the perceptual sal-
ience of forms may be less important than their use to determine which content
is most attention-worthy for one who seeks to understand tgz central story plot.
Ther:fore, our model pre=dicts that formal features will affect comprehension
via their influence on selective attention as a function of features used in pro-
duct:i.n and children's age.

The next step in information processing is also influenced by form. If a
child attends to features that provide a mode in which she can encode and repre=
sent content, such as appropriate images or words, then comprehensiop will be
facilitated. Thus, the striking Lisual and auditory events that characterize
much of children's television can provide images for encoding content. Tele-
vision's visual images lend themselves to the iconic encoding strategies of
young children, and their capacity to do so can be independent of the centrality
of the information encoded. Older children should benefit as well from selective
attention to character speech, a nonsalient feature, because they are more pro-
ficient at verbal, symbolic encoding of content.

The present study analysed the information-processing chain from the effects

*

of salience on attention to later comprehension of content. Our purposes were

twofold. The first was to provide information about how formal features of tele-

J
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vision are related to children's selective attention. The second was o deter-
mine how selecrive attantion relates, in turn, to comprehension of content.

~as hundred and twenty-eight children at two age levels, kindermarten and
thipi-fourth graders, viewad a prosocial cartecn—Fat Albert and *he Cozby
Kids—in same-sex pairs. Each child's visual attention to the TV scrz2en was
continuously scored on a Datamyte. Children were then given a recall test of
€0 multiple choice items. These questions had been cross-classified =on two
dimensionss content (central or incidental) and formal features used to present
that content (salient or nonsalient).

The first results concern developmental differences in children's visual

artenticn to salient and nonsalient formal features. For earh formal feature,
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ox of sclective attention was the srovcertion »f time the child s

lasking at the screen during the presence of that feature, minus the proportion

-
L -

ire soent leoliing when the feature was abeent. Tt is thus an index of net

attention maintained by each feature. As you can see in Table 1 in vour handout,
children of both ages attended to most of the salicnt formal featurcs. Both
ages attended selectively to rapid characteg action, vocalizations, sound =2ffects,
visual special effects, pans, and moderate character action. By contrast, child-
ren looked away wien cameravzooms and music occurred. Character speech, a
nenzalient feature, produced variable effects on children’s attention.  Child-
ren leoked when child dialog occurred, but not when male adult narration occurred,
which is consistent}with previous findinas by Anderson and his colleagues.
Overall, the most striking aspect of the age comparisons was the similarity
rather than the differences in attention patterns. .Children of both ages were
artentive to vocalizations, soﬁnd effects, visual special effects, and pans.
pPredisted age differences did occur in selective attenticn to different action

levels; that is, young children attended most to rapid character action while
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older children aﬁfgnded most to moderate character action,({which is somewhat

l:92 salient, but probably more informative than rapid acticn.) 0©lder children
1looked away more during camera zooms and music. As predicted, younger children
attended less to both child dialog and adult nurration than did older children,

but these effects were of borderline significance. :
|
%

Thus far we have described similarity of attention patterns for the two

age jgroups, and among younger children, better comprehension of central conte%t
when it is marked for selective attention by highly salient production featurss.

“

llow let's consider the relationspip between attention to different productionJ

features and comprehen;ion of content.

For this analysis, each child received a "net attention" score for eaéh'“
formal feature. Recall that this score is the difference between the child's
atten:ion when the feature was present and her attention when the feature was
abzzat. These net attention scores were entercd for each child as predictors
of each of four comprehension scores. These four scoresurepresented all cells
in a two by two matrix which classified central and incidental content by the

formal features used to present that content (salient or nonsalient).

Table 2 gives the zero order correlations between net attention and com-
prehwension.  Overall, children who attended to child dialog and character vo-
calizations understood almost all content categories better than those who
did not. Table 3 reveals that in the multiple regressions, vocalizations and
sound effects were the best predictors of voung children's comprehension. The

vocalizations in this program signaled key events, and thus, served as markers

Yor axample, Fad Albet ‘Frtpw*l, said *Hey Key Hey " followed. by an imporiart vechl shatement.

of important content.  For older children, attention to child dialeg and inatten-

tion to camera zooms marked an effective comprehension pattern. There was one
categorys—central content presented with nonsalient formal features—which was

not associated with attention to any of the formal featur:cs. Understanding of
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the lattsr category was also the most difficult for ycung children.

v analyses of attentional patterns provide information relevant to our
hypetheses concerning attention and comprehension. Salient forms could aid
comprohension by drawing attention to important content or by providing a repre-
sehtational form that children could readily encode. The findings for younger
children sujgest that salient forms were most imrortant for drawing the child's
artention to central content. Young children gainedﬂinformation primarily from
attontion to auditory variables; in particular, vocalizations and sound effects
called attention to central child dialog thereby aiding the comprehension pro-
cess. It appears that children could comprehend symbolically presented informa=
timn when aids to selection wers present; the differencé between voundger and
Ald.r children reflects the growth of the ability to select content to encnde
rather than the ability to comprehend or use verbal svmbolic information once
tha attendsd to it.

Though young children gained information from child dialog, adult narra=
ti~n was neither attention-worthy nor informative. In fact, children who

rtended to this feature were less likely to understand the story than were

il

those who ignored it. These attention patterns were consistent with Anderson's
finding that children attend more durinag speech about observable events than
to spoech whose referent is removed in time and place. In the cartoon used
in the present study, the adult male narration was presented in a less salient
farmat than the story. That is, the male narrator spoke in abstract language
about the central story plot in a live format.

0Older children also appear to use salient features as guides to central
ﬁontent, but they have more skill in using features that provide information in
symbolic forms to guide their attention and encode information as well. Older
children gained information primarily from attention during child dialog, vo-

calizations, and moderate character :ction. Attention to a feature such as

o
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moderate character action, which is often used in educational proaramninc, may
provide an opportunity for both iconic and symbolic encoding when paiféd with
child dialod. Inattention to camera zooms was also associated with better com-
prehension patterns for o}der children. Salomon's work suggests that zooms
can supplant certain cognitive operations and mav, therefore, be useful to
young or immature viewers. for sophisticated viewers, such supplanting is un-

necessary and may hinder comprehension. Thus, inattention to camera zooms may

- indicate well developed television viewing skills and a mature pattern of sel-

ective attention.

For both age groups, attentional patterns predicted comprehension of in-
cidental better than central content. Incidental content is easier to under-
stand than central, presumably because it is generally brief, concrzte, discrete,
and factual; by contrast, central content comprehension redquires temporally in-
tegrated processing and inferences about implicit story events. Thus, as
suggested bv Ccllins, comprehension of central content may be limited by the
cognitive capacities of children, and may be correspondingly less influenced by
form.

In summary, the findings of the study support the hypothesis that salient
formal features marked central content for proéessinq. For young children,
salicnt auditory forms——vocalizations and sound effects—called attention tg
central child dialog, a symbolic, nonsalient formal feature. Inattention to
the adnlt male narrator, who presented information in a nonsalient format, was
a sign of sophisticated viewing which was positively associated with compre-
hension. ©Older children not only selected important dialog for attention and
processing, but also ignored camera zooms. The development of children's sel-
ective attention to television forms may be a critical step in the development

of television literacy—a step which may be very important in the cognitive

development of the media generation.

o
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Figure 1. Mean Proportién Correct on Comprehension Test as a Function of

Feature Salience and Content Centrality.
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Table 1
Mean Net Attention to Formal Features for Two Age Groups

Formal Features Both Ages F for Younger Older F for Age
Salient Features Mean Presence Mean Mean X Presence
1. Rapid character action™ "~ .05 20.50%** .07 .03 3.07*
2. Vocalizations - .08 43,33%%% " .06 ~ .10 n.s.
. " 3. Sound effects .03 15.87%%* .03 .03 n.s.
4. Visual special efgecgs “€g4 16.07%** .06 .03 n.s.
5. Pans | ‘ .06 15.89%** .05 .06 n‘.s.
N - 6. Zooms -.05 81.64*** .00 | -.10 10.76***
| 7. Musi; B ' -.04 6.11%% -.01 -.06 4.86**
8. Moderate character action .06 “ 12, 39%%% : .01 .11 9.91**;
g i
Nonsalient Fgatures %
9. Child dialog .05 15.06%** .03 .07 2.75%
) 10. Adult narration . -.09 21,964+ . -.12 -.05 3.40%
*p<£.10 . 4 » . .
*%p £ .05, o ‘
*kkp < .01

v

Note: Net attention means are difference scores computed as proportion attention during feature presence

minus proportion attention during feature absence. Positive means indicate more attention during

1‘3,{  feature presence than absence; negative means indicate the reverse. df = (1,52) for all effects.
. . : ‘ ) . \ 1
O
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Table 2
Zero-Order Correlations of Net Attention Scores with Comprehension Scores
for Four Comprehension Categories by Age Group
Comprehension Category
Salient Forms Nonsalient Forms
4 Net Attention to Central Incidental Central Incidental
Formal Features Young 01d Young old Young old Young 014
1. Rapid citaracter action -.10 -.12 .14 -.16 .20 .20 .10 -.24*
2. Vocalizations .28%* .28** «S51** .15 .16 .00 .30** .21*
3. Sound effects .07  -.0l .35%* .18 .05 .17 .21* -.06
4. vVisual special effects .06 .02 .06 .13 -.10 -.25 .10 .01
5. Pans -.22* .02 -.03 -.24 .07 .07 -.19 -.16
6. Zooms -.15 — . 3TRw -.12 -.25%* -.18 -.07 .05 -.18
7. Music ' -.20  -.23* -.04 -.01 -.15 .07 -.15 -.18
8. Moderate character action -.15 .24* .18 L21* -.23 -.14 .06 -.03
9. Child dialog L22% L33k L36kR* L26%% T _.16 ~-.05 L31* L31*
10. Adult narration -.12 .09 —.33%* -.14 . -.05 .08 —-.38%** .10
*E< .10
»
. **p .05
.
ot. ***E<'01 ! 1 1 d




Table 3

with Net Attention Scores as Predictors

Multiple Regression Analyses of Comprehension by Age Groups and Comprehension Category,

Content Type

Central

Younger

Older

Incidental

Younger

Older

Comprehension Category -
Salient Forms Nonsalient Forms
Predictor Multiple R R2 Predictor Multiple R Rz
1. Vocalizations .28 .08 No Predictors — -—
1. Zooms (-) .37 .14 No Predictors —_— —
1. Vocalizations .51 .26 1. Adult narration (-) .39 .15
2. Sound effects .56 .31
1. child Dialog .38 .15 1. Child dialog .31 .10
2. Music .46 .21

Note: Criterion for entry of a predictor was: F significant at p_<.05 or better.
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