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Form Cues and Content Difficulty as Determinants of
Children’s Cognitive Processing of Televised
Educational Messages

Tont A. CaMpBELL, JOHN C. WRIGHT, AND ALETHA C. HUSTON

Center for Research on the Influences of Television on Children (CRITC),
University of Kansas

An experiment was designed to assess the effects of formal production features
and content difficulty on children’s processing of televised messages about nutrition.
Messages with identical content (the same script and visual shot sequence) were
made in two forms: child program forms (animated film, second-person address,
and character voice narration with sprightly music) and adult program forms
(live photography, third-person address, and adult male narration with sedate
background music). For each form, messages were made at three levels of content
difficulty. Easier versions were longer, more redundant, and used simpler language;
difficult versions presented information more quickly with less redundancy and
more abstract language. Regardless of form or difficulty level, each set of bits
presented the same basic information. Kindergarten children (N = 120) were
assigned to view three different bits of the same form type and difficulty embedded
in a miniprogram. Visual attention to child forms was significantly greater than
to adult forms; free and cued recall scores were also higher for child than for
adult forms. Although all recall and recognition scores were best for easy versions
and worst for difficult versions, attention showed only minor variation as a
function of content difficulty. Results are interpreted to indicate that formal
production features, independently of content, influence the effort and level of
processing that children use to understand televised educational messages. © 1987
Academic Press, Inc.

The study reported in this paper is an experimental assessment of the
effects of television form and content difficulty on children’s attention
and comprehension. The questions addressed are (1) do television formal
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grabbed by the perceptually salient formal features of television. They
predict that cognitive processing will be minimal, consisting of relatively
automatic, low-level, incidental learning; recognition memory may result,
but retrieval in free recall will be limited.

According to the “‘active’” theories, both attention and comprehension
are guided by the child’s existing knowledge, schemas, and expectancies
(Anderson & Smith, 1984; Calvert, Huston, Watkins, & Wright, 1982).
Formal features are used by children to aid their understanding of television
content and as guides for deciding which content is attention-worthy.

In the present study, it is proposed that children use formal features
as signals of interesting, informative, or entertaining content. According
to this “‘feature/signal’’ hypothesis (Huston & Wright, 1983), children
learn the regular and consistent feature-content associations used in typical
television productions from their history of experience with the medium.
For example, animation, peculiar voices, and the like are signals that
program content is intended for children, is likely to be funny, or will
be entertaining. Adult male voices, ‘‘live”” photography, and orchestral
music are signals of adult-oriented content that is likely to be uninteresting
and/or incomprehensible to a child.

The feature/signal hypothesis leads to different predictions about com-
prehension than those suggested by the reactive hypothesis. It proposes
that formal features do more than create immediate, momentary responses.
Children use formal features to form expectations about future content—
whether it will be easy or difficult, interesting or dull, and so on. It
follows that features serve as cues to the child about how much processing
effort to exert. Salomon (1983) has demonstrated that the level of invested
mental effort varies according to children’s perceptions of the cognitive
demands of a televised presentation, and that effort, in turn, is related
to the amount of information acquired. When features signal content that
is child oriented, funny, comprehensible, or otherwise interesting, the
child may engage in more mental effort and more active processing than
when features signal content that is adult oriented and probably incom-
prehensible. The format tells the child not only whether to attend, but
also how much processing to do independently of the amount of difficulty
he/she may be experiencing at the moment. Processing effort should, in
turn, influence storage and retrieval of content in free and cued recall,
not just in recognition.

Although attention and comprehension are usually correlated with each
other, it has not been established that variables which increase attention
will promote comprehension. In one investigation, insertions of humorous
bits or audiovisual “‘fireworks” throughout a program increased both
attention and information acquisition (Bryant, Zillmann, & Brown, 1983).
In another study, however (Lorch, Anderson, & Levin, 1979), children’s
attention to Sesame Street was experimentally manipulated by providing
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the basic processes proposed are similar. Both sets of theorists suggest
that very easy or familiar content will receive low attention because it
has become redundant and predictable. The child’s schemas for it are
sufficiently complete that little can be added by additional processing.
At the other extreme, very difficult content is expected to receive low
attention because the child lacks the schemas or other cognitive structures
for understanding it. At the intermediate level, there is sufficient novelty
and unfamiliarity to be interesting, and the child’s schemas are sufficiently
well formed to provide a framework for understanding, while still having
“gaps’’ that can be filled by attending to the material.

Although both formal features and content difficulty are expected to
influence attention in the theoretical framework guiding this study, formal
features may have a greater impact, at least in educational programming
with relatively short content units. The signals provided by formal features
are immediate. Children can detect animation, voice types, and music
long before they can sample content, attempt to process it, and make
judgments about its comprehensibility. If formal features that signal dis-
interest or incomprehensibility lead to inattention, children will never
find out whether or not the content was in fact interesting and compre-
hensible. By the same token, if features lead to continued attention,
children may be induced to continue efforts to process, even when the
content is difficult, because they expect that comprehension of the material
will be worth the effort and that subsequent content will be both com-
prehensible and interesting. This last possibility offers specific encour-
agement for the development of effective educational programs.

Child vs Adult Formats

In the present study, formal features and content difficulty were ma-
nipulated independently. Short educational television bits about nutrition
were produced in two formats and three levels of content difficulty. The
two formats were designed to contrast production features which signal
child-appropriate versus adult-appropriate content. The ‘‘child’’ features
were animation, child and character voices, second-person phrasing of
statements, and whimsical, sprightly background music. The ‘‘adult”
features were live photography, adult male voices, third-person phrasing
of statements, and quiet, background music. These two formats were
used to make matched pairs of television bits that were almost identical
in content.

Content Difficulty

Content difficulty was manipulated by varying the rate or pace of
Presentation, the number of repetitions, and linguistic complexity. An
earlier study of story and magazine format programs demonstrated that
Pace was one objective index of content difficulty with rapid pace being
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Stimuli

The experimental stimuli were 18 different educational messages con-
cerning good nutritional practices and eating habits. Three different topics
were each produced in six versions, representing the crossing of two
types of production form (child vs adult) with three difficulty levels. The
pbits were specially produced with visual footage taken from approximately
20 different nutritional films which to our knowledge had never been
proadcast in the area nor shown in the kindergartens. New sound tracks
were made, and editing was done on professional editing equipment, so
that the resulting bits were clean and free from obvious indications that
they had been altered or edited.

Topic. The three topics concerned different aspects of nutritional in-
formation: (1) A scientist in a chemical laboratory discussed the importance
of unseen minerals in one’s food (‘*Scientist’”). (2) A speaker before an
audience discussed clips illustrating the relationship between the energy
needs of the body and food intake (‘‘Energy’’). (3) A narrator posed
with foods, showing and discussing differences between healthy and
unhealthy snack foods (**Snacks’).

Child vs adult form. The adult and child versions of each bit contained
the same visual shot list and script. The child versions were entirely
animated, using art work for occasional stills; narration used lively ‘‘char-
acter voices’’ of the sort one might find in a cartoon and second-person
direct address (‘“‘you need ___""); the background music was sprightly
and light. The adult versions used live photography of real people and
objects; narration was done by adult male speakers in a serious, but not
flat or monotonous tone of voice, and in third-person address (‘“children
need ____""); the music was slower and more sedate, but not heavy or
moody. ,

Difficulty level. For each of the three topics, a 30-, 60-, and 90-s script
and accompanying visual shot list was prepared. The same visual shots
occurred in each length, but shots were, of course, shorter in the 30-s
version, thus creating high pace for the most difficult version. The longer
versions did not contain additional information, but instead contained
more repetition and slightly slower speech, and more concrete language
referring to objects visible on the screen. The 60-s versions were inter-
mediate on each variable that distinguished the harder 30-s versions from
the easier 90-s ones.

Design

Children were randomly assigned to one of six cells in a factorial
design crossing two form types with three levels of difficuity. Each child
saw three bits—the three different topics—all at one form and difficulty
level. The tape began with a 3.25-min ministory, followed by the first
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the important things that the character had said. When a child stopped
responding to this question, the experimenter asked ‘‘Anything else?”’
Questions 2-7 were cued recall prompts (Questions 2, 4, and 6), each
followed by a three-choice recognition item (Questions 3, 5, and 7) on
the same content message. For example, one cued recall question was
“What did he (the man in the picture) say is the name of a part of food
you can’t see or taste?’’ The recognition item that followed it was *‘Did
he say you can’t see or taste: minerals, germs, or lumps?”’

The free recall and cued recall items were coded by compiling a list
of all responses without information about condition. Two raters inde-
pendently scored each response. In free recall, three major content mes-
sages presented in each bit were scored as 1 = clear statement of message,
3 = partial statement of message, 0 = no statement. In cued recall,
each item received I point if the response clearly specified the information
in the bit, 3 point if the response could have been based either on the
content of the bit or on general knowledge, and 0 points if the response
was inaccurate or based solely on general knowledge. Correct recognition
responses received | point, incorrect ones 0. The two coders agreed on
85% of the 337 distinctive responses during the initial coding phase.
Scores for the remaining 15% were arrived at through consensus. At the
conclusion of the recall questions for each item, the child was asked,
“Who would like to watch this, teachers or kids?’> The question was
designed to assess the child’s perception of the intended audience.

RESULTS
Attention

Duration of attention was defined as the proportion of time during
which the child visually fixated the screen. A repeated-measures analysis
of variance of attention duration during each bit was conducted with
form (2), difficulty (3), and sex of subject (2) as between-subjects factors,
and topic of bit (3) as the within-subjects factor. The means for duration
of attention are shown in Fig. 1.

The child form versions elicited more attention than did the adult form
versions, F(1, 108) = 7.40, p < .008. There were no significant main
effects or interactions involving difficulty of bits or sex of subject. The
main effect of topic was significant, indicating that the snack bit was
attended to most and the scientist bit least, F(2, 216) = 7.04, p < .001.
Atopic x format interaction indicated that the child version’s superiority
over the adult version in eliciting attention occurred for the Scientist
and Snack topics, but not for the Energy bits, F(2, 216) = 1091, p <
001.

An analysis of attention during the first 30 s of each bit, form (2) X
difficulty (3) x topic (3) yielded exactly the same pattern of differences






TELEVISION FORM AND DIFFICULTY 321

20 M child Forms
o]

1.6
14
1.2}
1.0
.80
.60
.40
.20

P4 Adult Forms

N

AT

MEAN CORRECT PER BIT

AT .S..

AMMMMRTHR..

1
Program Form: CA CA CA CA CA CA CA CA CA
Content Difficulty: Easy Mod Hard Easy Mod Hard Easy Mod Hard

Free Recall Cued Recall Recognition

Fi6. 2. Mean recall accuracy scores as a function of program form and content difficulty.

p < .001, and there was a topic X difficulty interaction, indicating that
the expected effects of difficulty occurred in the Scientist and Snack
bits, but in the Energy bit, the difficulty gradient was essentially flat.
No other significant effects on free recall scores were found.

Cued recall. Results for cued recall were similar to those for free
recall, and appear in Fig. 2. Scores were higher for children who had
seen the child form versions than for those who had seen the versions
in adult form, F(1, 108) = 6.62, p < .01. The intended difficulty gradient
was again significant, F(2, 108) = 7.41, p < .001. Boys performed slightly
better than girls on cued recall overall, F(1, 108) = 3.81, p < .05, but
their advantage was primarily in the Scientist bits, as indicated by the
significant sex X topic interaction, F(2, 216) = 6.59, p < .001. No other
effects on cued recall scores were significant.

Recognition. As with the other two comprehension measures, children
who viewed the child form bits scored better than children viewing the
versions in adult form, as shown in Fig. 2, and again the effect was
significant, F(1, 108) = 8.03, p < .006. The format X difficulty interaction
indicated that the effects of format were greatest in the easy bits, F(2,
108) = 3.63, p < .03.

Intended audience. Children’s answers to the intended audience questions
indicated that they perceived the child form bits as appropriate for children
more often than the adult form bits. When asked whether kids or teachers
would like to watch each stimulus, subjects said “‘children’” on 80% of
the child form bits but responded *‘children’’ on only 48% of the adult
form bits.
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TABLE 1

LENGTH (DIFFICULTY), FORMAT, AND ATTENTION
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R’ using sex, R* with Increase
length, & format attention added in R* F p<

Scientist:

Free recall .08 .11 .03 1.78 ns

Cued recall .21 .29 .08 3.35 .001

Recognition .14 .16 .02 1.96 ns

Total score .21 27 .06 3.06 .01
Energy:

Free recall .02 .16 .14 4.44 001

Cued recall .06 .14 .08 3.32 001

Recognition .06 .07 .01 1.17 ns

Total score .06 15 .09 3.45 .001
Snacks:

Free recall .16 22 .06 3.05 .01

Cued recall .08 15 .07 2.96 01

Recognition .01 .02 .01 0.33 ns

Total score 13 17 .04 2.34 .02

R’ using sex, R? with Increase
length, & atten. format added in R F p<

Scientist:

Free recall .10 11 .01 0.75 ns

Cued recall .26 .29 .03 1.72 ns

Recognition 15 .16 .01 1.36 ns

Total score .26 .27 .01 1.73 ns
Energy:

Free recall 15 .16 .01 0.98 ns

Cued recall 13 .14 .01 1.05 ns

Recognition .02 .07 .05 2.63 .01

Total score i 15 .04 2.59 .01
Snacks:

Free recall 21 22 .01 1.29 ns

Cued recall .14 .15 .01 1.04 ns

Recognition .00 .02 .02 1.20 ns

Total score .14 17 .03 1.85 ns

audience and content that is boring and/or incomprehensible. The fact
that all three types of comprehension were greater with child than with
adult form supports this hypothesis. Animation, character voices, and
lively music signal entertainment, humor, and general enjoyment, and
that the program is intended for a child audience. By contrast aduit male
narration, more sedate music, and live photography suggest adult-oriented
content such as news, exhortation, or material beyond children’s com-
prehension capacities. The effect of signaled appeal and comprehensibility
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an artifact of the manipulation of pace. Children might believe that shorter
pits were likely to be easier and longer bits harder. Thus by this rather
cumbersome reasoning, the language, pace, and redundancy provided
one gradient of perceived difficulty, while an opposite and offsetting
gradient was provided by another cue, length of bit. As these effects
would cancel each other, there would be no apparent association of
difficulty and attention in the final outcome. In our judgment such an
interpretation is farfetched and unparsimonious. It seems more likely
that difficulty within a moderate range influences comprehension and
recall, but has only a minor effect on attention, effort, and thoroughness
of processing.

The formal feature manipulation in the present study increased not
only attention, but comprehension as well. A comparison of these findings
with those of other investigations (e.g., Lorch et al., 1979) suggests some
of the conditions under which increased attention results in improved
comprehension. Manifest difficulty of the material must not be extremely
high or low, as we have seen. The material must be at least minimally
appealing to the viewer, as signaled by its format. Attention must not
be manipulated by extrinsic factors (e.g., the presence of toys as a
distractor), but instead controlled by intrinsic factors, such as signals of
the level of interest, humor, entertainment, and the like. Finally, the
recall task must assess a relatively thorough level of processing. This
last point is seen in the present data where attention was a significant
predictor of free and cued recall performance, but not of recognition
scores. The latter retrieval task was too superficial to reflect differences
in thoroughness of prior processing.

In sum, formal features, grouped in familiar clusters, can serve as
discriminative stimuli for attention to, and processing of, televised in-
formation. They do so by signaling the probable appeal and compre-
hensibility of the yet-to-be-processed content, thereby determining not
only attention and processing, but comprehension and recall as well.
Content difficulty directly affects comprehension, but does not strongly
influence attention and processing effort, at least when difficulty is in-
termediate with respect to the child’s processing abilities, and content
units are relatively short. The situation in which formal features can
either lure children into willingness to invest mental effort or discourage
them from trying to comprehend is precisely that in which there are
reduced opportunities for the child to know the information-processing
demands of the content.
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