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Learning to Read From Television:
The Effects of Using Captions and Narration

Deborah L. Linebarger

University of Kansas

The author investigated caption use, sound, and the reading behavior of 76 children who had just
completed 2nd grade. The present study indicated that beginning readers recognize more words when
they view television that uses captions. The auditory element was important for comprehension tasks
related to incidental elements and spontaneous use of target words, and the combination of captions and
sound helped children identify the critical story elements in the video clips. Positive beliefs about one’s
competence in reading or watching television appeared to facilitate the recognition of words and, for
boys, improve their oral reading rates. In sum, television captions, by evoking efforts to read, appeared
to help a child focus on central story elements and away from distracting information, including sound
effects and visual glitz. Implications are discussed.

Reading is an important skill that young children need to acquire
early in their academic careers to be successful in both school and,
later, in work. Finding practical, effective ways to enhance learn-
ing to read are essential and timely goals, given the higher de-
mands on literacy in technologically advanced societies. Although
television has often been criticized for displacing reading and
compromising children’s learning (e.g., Healy, 1990), there is little
evidence to support these claims when examining television as a
monolithic entity (Neuman, 1995). In a recent longitudinal study,
no relationship was found between watching entertainment televi-
sion during both the preschool and teen years and reading books
during the teen years (Anderson, Huston, Schmitt, Linebarger, &
Wright, in press). On the other hand, watching educational televi-
sion during the preschool years did contribute positively to reading
in high school. In short, television has the potential to enhance
book use and reading (Linebarger, 2000; Neuman, 1995).

Neuman (1995) argued that an association evolves among print
and television media in which interests in one medium tend to be
reflected in the other medium. An appropriate combination of
television and print produces opportunities for enhancing literacy
experiences and outcomes. Therefore, print and television may be
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used to complement rather than compete with each other with
obvious benefit (MacBeth, 1996). A particular example wherein
regular viewing is combined with print occurs naturally with the
use of captions on television.

Captions refer to subtitles or translations of the spoken word that
were designed to permit those who are deaf or hearing impaired to
read what they cannot hear or hear well. An electronic code
embedded in the regular television signal is converted to on-screen
text that a viewer can read. Captions use white text against a black
background and are either strategically placed on the screen so that
relevant parts of the picture are not obscured or scroll up from the
bottom of the screen.

The number of programming hours captioned per year has
increased from 832 hr in 1980 to more than 14,000 hr in 1996. To
make this service even more accessible, the National Captioning
Institute and ITT Corporation developed a caption-decoding mi-
crochip that could be installed in television receivers at the man-
ufacturing stage. With the introduction of this technology, Con-
gress passed the Television Decoder Circuitry Act of 1990, which
mandated that by mid-1993 all new television sets with monitors
of 13 in. or larger being manufactured in the United States must
contain the caption-decoding microchip.

Although not originally intended for this purpose, on-screen print in
the form of captions has the potential to evoke reading as a seemingly
automatic accompaniment to TV viewing while giving children the
opportunity to view and learn words in a meaningful and stimulating
context. Using captions might obviate each of these obstacles children
face when learning to read: (a) difficuity understanding and using the
alphabetic principle, (b) failure to transfer the comprehension skills of
spoken language to written language, and (c) absence or loss of
motivation to read (National Research Council, 1998).

Obstacles to Learning to Read

Obstacle 1: Difficulty Understanding and Using the
Alphabetic Principle

The ability to understand the correspondence between written
and spoken words, or the alphabetic principle, is a critical skill for
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learning to read. Without this ability, word recognition can be
inaccurate, labor intensive, and frustrating for children learning to
read, resulting in a lack of motivation to continue. Television’s
combination of pictures, sounds, and captions may help children
establish a connection between the spoken and the printed word by
placing words in a familiar context using a familiar medium.
Therefore, captions provide a context to master the idea that
written words systematically represent spoken words.

Below-average readers enhance their vocabularies watching
television programs with captions (Adler, 1985; Koskinen, Bowen,
Gambrell, Jensema, & Kane, 1997; Koskinen, Wilson, Gambrell,
& Jensema, 1986). With a small sample (i.e., N = 36), Adler
(1985) found that third- and fourth-grade remedial readers were
able to read an average of five words after viewing them in
captions compared with no words by a similar group who received
traditional instruction (i.e., reading words in context). In two other
studies, Koskinen and colleagues examined vocabulary acquisition
after viewing captioned materials at school or at home. Children
between 9 and 13 years old who received captioned television with
the sound turned on outperformed children who watched tradi-
tional television (i.e., no captions) or captions without sound
(Koskinen et al., 1986, 1997). Moreover, the effects were moderate
for the time invested (i.e., about one half of a standard deviation
difference on a standardized test).

For children and adults learning English as a second language,
vocabulary acquisition and decoding skills improve with caption-
ing (Garza, 1991; Haugh, Wilson, & Koskinen, 1998; Neuman &
Koskinen, 1992; Price, 1984). Neuman and Koskinen (1992) used
captioned programs with Asian and Hispanic seventh and eighth
graders learning English as a second language. Those children who
viewed with captions performed better on tests of word recognition
and word meaning than those who viewed traditional television,
read along silently in a text while a teacher spoke, or received only
print materials (i.e., a control group). However, the control group
did not receive instruction in the same content/topic areas as did
the other treatment groups, making comparisons with the control
group difficult to interpret. Overall, these studies provide prelim-
inary support for word learning from captions, especially with
effect sizes of one half of a standard deviation, a medium effect
(Cohen, 1982).

Obstacle 2: Failure to Transfer the Comprehension Skills
of Spoken Language to Written Language

To help children transfer their comprehension skills, literacy
instruction should build on the child’s background knowledge,
vocabulary, and comprehension strategies (i.e., summarizing the
main idea, predicting events and outcomes of upcoming text,
drawing inferences, and monitoring for coherence and misunder-
standings; National Research Council, 1998). Viewing with cap-
tions provides children with opportunities to hear and see the
connections between events, characters, and other related story
information. In addition, children can easily gain background
knowledge about various subjects, thus aiding in their ability to
comprehend information presented.

For children, use of captions is related to higher comprehension
scores (Goldman & Goldman, 1988; Koskinen et al., 1986, 1997).
Goldman and Goldman (1988) found that students’ performance
on comprehension tests remained at 70% or higher. However,

there were no statistical tests reported or control groups used from
which to make comparisons. In both structured school environ-
ments and unstructured home environments, children between the
ages of 9 and 13 improved in comprehension skills in the presence
of captions with sound (Haugh et al., 1998; Koskinen et al., 1986,
1997; Neuman & Koskinen, 1992). As with word learning, com-
prehension skills for those in the captioned condition were im-
proved by approximately one half of a standard deviation above
those who viewed with no captions.

Obstacle 3: Absence or Loss of Motivation to Read or
Failure to Develop Positive Attitudes About Reading

Motivation and a positive attitude are crucial components of
learning to read. Without them, the effects of the other two
obstacles previously described are magnified. Rickelman, Henk,
and Layton (1991) proposed that the motivating aspects of televi-
sion might provide a viable alternative for those students who are
not particularly motivated to learn to read using conventional
methods, especially considering that most children love to watch
television and spend about 3 hr per day doing so (Huston &
Wright, 1997). Motivation is linked to attitudes or beliefs about the
usefulness of a particular source in learning information and chil-
dren’s competence in learning information from that particular
source (Eccles, Roeser, Wigfield, & Freedman-Doan, 1999). When
attitudes are positive, beliefs about one’s competence may be
higher, and subsequent performance will follow while poor beliefs
or attitudes may lead to an aversion for reading and difficulties
throughout life (National Research Council, 1998).

Researchers who have designed reading interventions using
captions have reported that children find this method highly mo-
tivating (Gladdhart, Lebbin, & Layton, 1987; Koskinen, Wilson,
Gambrell, & Jensema, 1991; Koskinen, Wilson, & Jensema, 1985;
Parks, 1994; Spath, 1990), and Salomon (1984) reported that most
children believe that they can process information from television
effectively.

Although there are not many studies, in those that exist, using
captions increased motivation to read. Improvement in other as-
pects of reading skill was less clear, however. In addition, there is
limited research on the use of captions with children 68 years old
who are just learning to read and no research on the differential
effects of captions and sound for children in this age group.
Finally, information on children’s beliefs about their abilities to
learn from print versus television and how this relates to what they
actually learn waits to be addressed. Therefore, the purposes of this
study were to examine what combination of captions and auditory
cues contribute to children’s reading skill, to determine whether
these are sustainable effects, and to answer whether children’s
beliefs about their abilities and their attitudes toward reading and
television affect their reading skills.

Method
Participants

The initial sample consisted of 80 children, 73 who had just completed
the second grade and were attending a public school program in Austin, TX
or in Kansas City, MO and 7 children who were beginning the third grade.
The programs were held in schools receiving Title 1 benefits and were
enrichment programs rather than remedial programs. All children whose
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participation was approved by their parents were included in the study. One
child’s data were excluded from the study's results because the child had
Down’s syndrome, and three other children’s data were excluded due to
experimenter error (the experimenter deviated from standardized proce-
dures). Thus, the final sample consisted of 76 children, 32 boys (M = 8.46
years. range = 7.78-9.23 years) and 44 girls (M = 8.40 years,
range = 7.78-10.06 years). Fifty percent of the children were African
American. 27% were European American, 16% were Hispanic, and 7%
described themselves as Other. Children were reading at the second-grade
level at an average rate of about 83 words per minute.

Apparatus

Captions and narration were presented by using a VCR, a separate 13-in.
television monitor. and an audio tape recorder. The child was seated
approximately 1-2 feet away from the monitor, and the experimenter sat to
the left side of the child.

Stimuli

Five 4—6-min clips from the Nickelodeon series Pinwheel (aired during
the early 1980s) were chosen. The clips contained both human and animal
characters and had a story line but no verbal narration or dialog. Instead,
sound effects, nonlinguistic vocalizations, and characters’ actions were
used to convey the story.

Text and narration.  Scripts for each video were developed where the
main text was written at a first-grade level ranging from early to late first
grade as measured by the Fry readability formula (Fry, 1968). The text was
written at this level so that the children would not struggle with the
supporting text, freeing them to concentrate on the more difficult target
words. Target words were selected from third-, fourth-, and fifth-grade
word lists and arranged in the scripts (Mogilner, 1992). Each segment
contained ten target words that were repeated four or five times. A woman
read the text aloud to generate the narration for the stimuli. A sample script
is available in the Appendix.

Cuptions.  For those children that viewed captions, the captions were
placed at the bottom of the screen in appropriate syntactic phrases and
capital letters that corresponded verbatim to the narrator’s voice. Other
sounds (e.g., bells ringing, music, knocks on the door) were placed in
lower-case letters and sometimes were surrounded by music notes to
indicate other information (and not spoken words). The average rate of
caption presentation for the five clips equaled 90 words per minute, slightly
higher than the 60-80 words per minute reading rate of children this age
(Neuman, 1995), but lower than the average 124 word per minute rate
found in typical educational television programming (Jensema, McCann, &
Ramsey, 1996). Rate of presentation was calculated as the number of
words in the script divided by the total time of the video clip. A profes-
sional captioning organization, Caption Services of Kansas, arranged the
captions to resemble the appearance of commercially available captions.

Meusures

Theoretically related measures were collected over the course of
the study, including demographic information, reading achievement,
word recognition, oral reading rate, comprehension, and perceived
utility/competence.

Demographic information. Information was collected from the parents
regarding the child’s gender, birth date, and race. Gender interactions and
main effects were examined for all dependent variables and, where signif-
icant, are reported here.

Wide Range Achievement Test (WRAT)—Reading subtest. This stan-
dardized reading test was designed to measure a child’s basic reading
abilities. including recognizing and naming letters and pronouncing words
out of context. All subjects were administered the blue form as a quick

index of word recognition abilities. This instrument was chosen as a control
variable because it provides a rapid measure of the child’s reading ability.

Word recognition. 1 measured the child’s ability to recognize and read
aloud selected target words that were incorporated into the script of each
video clip and into a passage that was unrelated to the video clips. Each
video featured ten target words that were repeated throughout the clip four
or five times. Paragraphs taken from the video scripts that contained all ten
target words featured in a particular video clip were given to children to
read. (See the Appendix for an example.)

Oral reading rate. Children were timed while reading the video
scripts. To calculate an oral reading rate, the number of words the child
read correctly was divided by the total time it took to read the paragraphs.

Comprehension.  After viewing the video segment, children partici-
pated in a free recall and a cued recall question session, tapping their
comprehension and memory of the TV program. Each child’s responses
were recorded on audiotape. The free recall instruction asked the child to
“Pretend that I am someone who didn’t see the program and tell me what
you just saw.” After the child responded, the experimenter prompted the
child one time with “Is there anything else you can remember?”

Data from the audiotapes were transcribed, and children’s responses to
the free recall measure were coded into two categories: central story
clements and incidental story elements. Central story elements were those
considered critical to the story line and were agreed on by a panel of five
judges who were familiar with each story. The number of central elements
varied by each clip. Incidental story elements referred to extraneous audi-
tory, visual, or print elements that did not constitute a part of the central
story line. Responses across all sessions were then summed to form a total
central recall variable and a total incidental recall variable. Two raters
consensus coded 5 children’s comprehension answers (5 children X 5
sessions = 25 individual sessions, or 7% of the sessions) while training to
criterion levels. Forty individual sessions were then double coded to assess
interrater reliability. Percentage agreement was calculated by taking the
total number of agreements for central and incidental recall elements and
dividing by the total number of agreements plus disagreements. Percentage
agreement using this method was 89% for central recall elements and 81%
for incidental recall elements. Low levels of agreement occurred most often
with incidental recall elements because there were fewer of these elements
to score.

After each free recall session, four cued recall questions were adminis-
tered. The type of question was the same for each video segment: (a) The
child was asked to choose a character and describe that character (character
description); (b) the child was asked “When this happened, what happened
next?” (the situation described was a critical element in the story; critical
elements); (c) the child was asked to give the main idea of the story (main
idea); and (d) the child was asked about some incidental content in the
story (incidental elements; e.g., “What was behind the door in the Mole’s
house?”). A coding manual with point designations was assembled and
agreed on by five judges familiar with the video segments. For the
character descriptions, 1 point was awarded for identifying a character,
and 1 point was awarded for each separate description; for example, the
bunny (1 point); he had ears that spun around (1 point). For the remaining
three questions, 5 points were given for a completely correct answer, 3
points were given for a partially correct answer, 1 point was given for any
answer, and no points were given if the child did not answer or said “I don’t
know.” Thus, this score could range from 0 to 20. Two raters consensus
coded 5 children’s cued comprehension answers (5 children X 5 ses-
sions = 25 individual sessions, or 7% of the sessions) while training to
criterion levels. Eighty-five individual sessions (22%) were then doubie
coded to assess interrater reliability. The numbers of agreements and
disagreements for each type of question were scored. Percentage agreement
was calculated by dividing the number of agreements by the number of
agreenmrents plus disagreements. Percentage agreement using this method
was 83% for character descriptions, 84% for critical story event, 88% for
main idea, and 93% for incidentals.
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Spontaneous use of target words. While answering the comprehension
questions, each instance that a child used one of the ten possible target
words featured in the clip just viewed was recorded and summed to form
a composite score.

Perceived utility and competence of television watching and reading.
The children’s beliefs about their own competence at information acqui-
sition and whether they believed that learning information from reading or
watching television was useful were measured.

Prior to viewing the Session 1 video, children were asked four questions
regarding how useful they thought reading and television were for learning
new information and how competent they felt at using each medium for
information acquisition using a scale adapted from Eccles et al. (1999). The
questions were read to them, and then each was given a 7-point Likert-type
scale card. The children were asked to point to the number on the scale that
best matched how they were or felt about that item.

Procedure

A 2 (captions; with vs. without) X 2 (narration; with vs. without) design
was used to address the research questions. Children whose parents signed
informed consents were randomly assigned to one of four conditions:
captions with verbal narration (n = 18), no captions with verbal narration
(n = 20), captions with no verbal narration (n = 19), and no captions with
no verbal narration (n = 19). Each child participated in five individual
sessions over an 8—15-day period (M = 9.1 days), depending on absences,
field trips, or vacation days.

During the first session, the children were given a one-time-only assess-
ment on the perceived utility/competence measure and a brief test of
reading achievement (i.e., WRAT-3). During each video viewing session,
children watched a video, after which they answered comprehension ques-
tions and read a portion of the script that contained all target words taken
from the video they just viewed. From these measures, word recognition
and oral reading rate data were taken. Beginning on Day 2 of the inter-
vention, children also read the script from the previous day’s session prior
to viewing the next video. After Session 5, the final session, the chiidren
read a passage that contained all target words but was unrelated to the
videos that they had previously seen. From this assessment, measures of
word recognition and oral reading rate were taken.

Results

For the measures taken repeatedly over five sessions, the data
were consolidated to form single scores that represented each
child’s performance immediately after viewing the video, during
the next session, and during the last session. This within-subjects
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comparison of context provided a repeated measure of reading
acquisition in the overall design. Because of intercorrelations
between dependent variables (see Table 1) and preexisting group
differences on initial reading ability, a multivariate approach was
taken that included a multivariate analysis of covariance
(MANCOVA). Two data reduction activities to increase statistical
test validity, power, and clarity of resuits were performed: (a)
computation of composite variables and (b) grouping similar,
correlated dependent variables into a single MANCOVA (Cohen
& Cohen, 1983). Repeated measures MANCOV As were computed
for word recognition and oral reading rate outcomes, and between-
subjects MANCOVAs were computed for comprehension out-
comes. To analyze perceived competence and utility, the two
questions pertaining to reading and the two questions pertaining to
television were summed separately and divided into equal high and
low groups based on empirical analyses (i.e., low reading group =
1-10; high reading group = 11-14; low television group = 1-10;
high television group = 11-14). Each set of outcome variables was
then entered into a MANCOVA with reading competence/utility
and television competence/utility as the between-subjects factors.
To estimate the practical significance of the reading outcomes,
effect sizes were also computed (Cohen, 1982).

As a check on random assignment, groups were compared
across all measures administered at the pretest, including demo-
graphic characteristics and reading level (see Table 2). No signif-
icant pretest differences were noted among the four treatment
groups. Therefore, treatment effects attributable to the experimen-
tal manipulations are warranted. There were no interaction or main
effects for site in the pretest data; therefore, site was not included
in further analyses. Results are presented for each obstacle: (a)
difficulty understanding and using the alphabetic principle, (b)
failure to transfer the comprehension skills of spoken language to
written language, and (c) absence or loss of motivation to read or
failure to develop positive attitudes about reading.

Obstacle 1: Difficulty Understanding and Using the
Alphabetic Principle

1 calculated a 2 (captions) X 2 (narration) X 2 (gender) X 3
(context) repeated measures MANCOVA with WRAT score as the
covariate and repeated measures on the last variable. There was a

Table 1
Zero-Order Correlations Among Dependent Variables
Dependent variable 1 2 3 4 5 6 7 8 9 10 11 12
1. Immediately after word recognition @~ —  .99** 97** 78** .84** JT1R* .19 22 A43** .26* 38** A1
2. Next session word recognition — 97x* .18 23* .84** 18 23* A43** .24* 38%* .09
3. Final session word recognition — 13 B5** J2** 13 20 42%* 22 38%* 07
4. Immediately after oral reading rate — 98** 93 % 25% 24% AS5¥* 23 40%* 0
5. Next session oral reading rate — 93%** .23 .23 A45%* .25% .38 .06
6. Final session oral reading rate — .20 .16 A45** 15 34%% 0
7. Free recall central — 80** 45%** 34x* S1** .19
8. Free recall incidental — 39 38x* S50%* .14
9. Cued recall character descriptions — .19 45%* .19
10. Cued recall critical elements — 32%% 15
11. Cued recall main idea — .19

12. Cued recall incidental elements

*p < .05 *p< 0Ol
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Table 2
Demographic Characteristics, Reading Ability, and Competence/Usefulness Scores Across All
Children and Within Treatment Group

Variable All C+N NC + N C + NN NC + NN F(1,75)

Race

African American 37 10 10 7 10

European American 20 3 6 7 4

Hispanic 12 3 4 3 2

Other 5 2 0 2 1

Missing 2 0 0 0 2
WRAT score 27.96 28.28 27.90 27.47 28.21 137
Reading competence 4.64 4.28 5.10 4.42 4.72 .904
Reading usefulness 5.45 5.06 5.55 5.84 5.45 .607
Television competence 5.27 5.33 5.45 5.16 5.11 164
Television usefulness 5.04 5.06 4.75 6.00 433 2.50

Note. x*(N = 24) = 5.23. Chi-square tested whether groups differed in their composition of children’s racial
characteristic. All F tests were nonsignificant. Wide Range Achievement Test (WRAT) score range = 18—39.
Competence and usefulness ranges = 1-7. C = captions present; NC = captions absent; N = narration present;

NN = narration absent.

significant within-subjects interaction for context by WRAT score,
F(1, 63) = 37.04, p < .00 (see Table 3). Children who had higher
scores on the WRAT read more target words across different
contexts. There was also a significant within-subjects main effect
for context, F(1, 63) = 11.44, p < .00. Children were able to read
more target words in context than out of context.

There were significant between-subjects main effects for
WRAT score, F(1, 63) = 203.86, p < .00, and captions, F(l,
63) = 6.15, p < .05. Children who watched video clips with
captions recognized more target words than did those children who
watched video clips without captions. There were no interaction or
main effects for narration or gender. The captions’ effect size was
.09, a moderate effect (Cohen, 1982).

Oral Reading Rate

A 2 (captions) X 2 (narration) X 2 (gender) X 3 (context)
repeated measures MANCOVA with repeated measures on the last
variable was computed. WRAT served as the covariate (see Table
4). There was a significant within-subjects interaction for context
by WRAT score, F(2, 59) = 13.68, p < .0l. Children who had
higher scores on the WRAT read more quickly and accurately
across different contexts than did children who had lower scores.
There was also a significant within-subjects main effect for con-
text, F(2, 59) = 7.09, p < .01. Children’s reading rate increased
from Context 1 to Context 2 and decreased from Context 2 to

Table 3
Means, Standard Deviations, and Adjusted Means for Word
Recognition Outcomes by Levels of Captions

Context 3. There were significant main effects for WRAT score,
F(1, 60) = 123.54, p < .00, and child’s gender, F(1, 60) = 10.61,
p < .01. Girls were able to read more quickly and accurately than
boys read. The gender effect size was .15.

Obstacle 2: Failure to Transfer the Comprehension Skills
of Spoken Language to Written Language

Free recall. A 2 (captions) X 2 (narration) X 2 (gender)
MANCOVA with WRAT score as the covariate was computed
with the free recall data (see Table 5 for descriptive statistics).
There was a significant main effect for narration, F(2, 63) = 3.24,
p < .05.

Differences existed only for the free recall incidental elernents
variable (see Table 6), with children in the narration groups scor-
ing higher than did children in the non-narration groups, F(1,
64) = 6.23, p < .05, an effect size of .09. No differences emerged
on the central elements variable, F(1, 64) = 2.66, p < .11, and no
significant interactions or main effects emerged for gender.

Cued recall. The four cued recall variables were entered into
a 2 (captions) X 2 (narration) X 2 (gender) MANCOVA with
WRAT score as the covariate (see Table 7). There were two
significant interaction effects—captions by narration, F(4,
61) = 2.60, p < .05, and captions by gender, F(4, 61) = 3.15,p <
.05—and a significant main effect of WRAT score, F(4,
61) = 8.06, p < .00, and narration, F(4, 61) = 3.90, p < .01.

Table 4
Means and Standard Deviations for Oral Reading Rate by
Levels of Child’s Gender

Captions present Captions absent

Midterm
(in context)

Long-term
(unrelated context)

Short-term
(in context)

Adjusted Adjusted
Outcome M SD M M SD M Adjusted Adjusted Adjusted
Gender M SD M M SD M M SD M
Immediately after 34.37 14.42 3467 30.08 1590 30.12
Next session 28.83 12.18  29.0t 2503 13.13  25.06 Boys 580 23.0 576 655 264 650 572 250 56.2
Final session 2197 996  22.11 18.84 10.42 18.85 Girls 70.3 305 702 782 338 781 716 309 715
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Table 5
Means and Standard Deviations for Free Recall Comprehension
Outcomes by Levels of Narration

Central elements Incidental elements

Adjusted Adjusted
Narration level M SD M M SD M
Present 514 215 51.6 10.7 106 6.1
Absent 433  17.1 43.7 7.0 7.4 4.6

First, with regard to the caption by narration interaction, char-
acter descriptions, main ideas, and incidental elements scores were
higher in the presence of narration without captions, and the
critical story element scores were higher in the presence of both
captions and narration.

For the gender by caption interaction, boys tended to score
higher in the presence of captions, and girls scored higher in the
absence of captions. There was also a significant main effect for
WRAT score, F(4, 61) = 8.06, p < .00, and narration, F(4,
61) = 3.90, p < .01. Overall, children performed better in the
presence of narration than in the absence of narration.

An analysis of univariate tests clarifies these results (see Table
8). For character descriptions, a caption by gender interaction
existed; boys gave more-detailed descriptions of characters when
captions were present; girls’ descriptions were more detailed when
captions were absent.

A three-way interaction between captions, narration, and gender
and a main effect for narration was identified for critical story
elements. Girls’ scores were highest when captions were absent
and narration was present and were lowest when captions were
present and narration was absent. Scores were highest for boys
when both captions and narration were present and were lowest
when captions were present and narration was absent. Both boys
and girls had higher scores when narration was present and lower
scores when narration was absent.

A two-way interaction between captions and narration as well as
a main effect for narration existed for identifying the main idea.
Children who watched the clips with narration had higher scores
than children who watched without narration had, and those who
watched with narration and without captions had the highest
scores.

Spontaneous use of target words during comprehension session.
The number of target words that children used spontaneously
while answering comprehension questions was entered into a 2
(captions) X 2 (narration) X 2 (gender) analysis of variance
(ANCOVA) with WRAT score as the covariate (see Table 9 for
descriptive statistics). There was a significant main effect for
narration, F(1, 64) = 28.15, p < .00. Children used target words
more often in the presence of narration than in the absence of
narration, an effect size of .31.

Obstacle 3: Absence or Loss of Motivation to Read or
Failure to Develop Positive Attitudes About Reading

Word recognition. 1 carried out a 2 (reading competence/
utility) X 2 (television competence/utility) X 2 (gender) X 3
(context) repeated measures MANCOVA with WRAT score as the

covariate and repeated measures on the last variable for the word
recognition data. There was a significant within-subjects interac-
tion for context by WRAT score, F(2, 63) = 32.43, p < .00 (see
Table 10 for descriptive statistics). Children who had higher scores
on the WRAT read more target words correctly across the different
contexts. There was also a significant within-subjects main effect
for context, F(2, 62) = 10.51, p < .00. Children were able to read
more target words in the sessions immediately after and prior to
the next session compared with the last session.

There was a significant between-subjects two-way interaction
between reading competence/utility and child’s gender, F(1,
63) = 745, p < .01 (see Table 10 for more details). On word
recognition tasks, comparing children with high reading compe-
tence and utility scores, boys outperformed girls; comparing chil-
dren with low reading competence and utility scores, girls outper-
formed boys. There was also a main effect of reading competence/
utility, F(1, 63) = 6.67, p < .012. Those in the high reading
competence/utility group read more words than did those in the
low reading competence/utility group.

Oral reading rate. 1 carried out a 2 (reading competence/
utility) X 2 (television competence/utility) X 2 (gender) X 3
(context) repeated measures MANCOVA with WRAT score as the
covariate and repeated measures on the last variable for the oral
reading rate data. There was a significant within-subjects interac-

Table 6
Summary Table of Univariate Between-Subjects Effects
Jor Free Recall Comprehension

Source SS MS F ¥
WRAT

FRC 910.47 910.47 2.38 .04

FRI 102.02 102.02 3.35 .05
Captions (A)

FRC 179.08 179.08 47 .00

FRI .65 .65 .02 .00
Narration (B)

FRC 1018.79 1018.79 2.66 .04

FRI 190.00 190.00 6.23* .09
Gender (C)

FRC 70.41 70.41 18 .00

FRI 6.28 6.28 21 .00
AXB

FRC 568.61 568.61 1.49 .02

FRI 18.74 18.74 .62 .01
AXC

FRC 16.93 16.93 .04 .00

FRI 3.08 3.08 .10 .00
BXC

FRC 467.37 467.37 1.22 .02

FRI 10.96 10.96 .36 .01
AXBXC

FRC 18.89 18.89 05 .00

FRI 9.81 9.81 .32 .01
Error*

FRC 24498.77 382.79

FRI 1950.54 30.48
Note. Degrees of freedom = 1, unless noted otherwise. FRC = Free

recall central elements; FRI = free recall incidental elements; SS = sum of
squares; MS = mean square.

*df = 64.

*p < .05,
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tion for context by WRAT score, F(2, 59) = 15.41, p < .00 (see
Table 11 for descriptive statistics). Children who had higher scores
on the WRAT read faster across the different contexts. There was
also a significant within-subjects main effect for context, F(2,
59) = 7.87, p < .001. Children read fastest in the session prior to
the next session while reading slower in the session immediately
after and the last session.

Between-subjects effects for the interaction of television com-
petence/utility by gender, F(1, 60) = 3.99, p < .05, and for the
main effect of gender, F(I, 60) = 12.01, p < .0l were present.
Boys who reported that television was useful for learning infor-
mation and who believed that they were good at learning infor-
mation from television had higher oral reading rates than those for
boys who did not believe they were good at learning from televi-
sion or that it was useful for learning information. In contrast, girls
had higher oral reading rates when they believed that television
was not useful for learning information and that they were not
competent at learning from television and had lower oral reading
rates if they believed the opposite.

Comprehension.  Free recall comprehension scores did not dif-
fer by reading competence/utility, F(2, 62) = .89, p < 41, or by
television competence/utility, F(2, 62) = .93, p < .40. Finally,
cued recall comprehension scores did not vary by reading compe-
tence/utility, F(4, 60) = 1.61, p < .18, or by television compe-
tence/utility, F(4, 60) = 1.39, p < .24

Discussion

The use of television captioning helped beginning readers in this
study improve certain reading skills. In addition, beliefs about
one’s competence in using and learning from a particular medium
(i.e., reading or television) influenced word recognition and oral
reading rate outcomes.

Obstacle 1: Difficulty Understanding and Using the
Alphabetic Principle

As predicted, captions produced greater gains than did the
absence of captions for word recognition measured at three time
points: immediately after viewing the clip, prior to viewing the
next clip, and after viewing all clips. Television’s combination of

Table 7
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pictures, sound, and captions helped children establish a connec-
tion between the spoken word and the printed word by putting
words in a familiar context using a familiar medium. Children
learned to recognize words from print, in the form of captions,
combined with television. Contrary to prediction, the combination
of narration and captions did not produce greater word recognition
scores compared with captions alone. Narration neither added nor
detracted from the child’s ability to learn words when captions
were present.

Not only did children recognize words when reading a passage
taken verbatim from the clip, they also transferred that learning to
a passage unrelated to any of the video clips. Captions helped
children learn to recognize and retain words. This finding has
positive implications for using this technology to improve long-
term gains, especially for children who might not have access to
print. Exposure to a word four or five times over the course of 4—6
min was enough to help children retain that word when encoun-
tered up to 15 days later. Captions provide an additional opportu-
nity for readers to learn to visually recognize words in print.

With regard to oral reading rate, no differences emerged for
captions or narration. Most likely, five short sessions across a
2-week period is not enough time to significantly change or
improve one’s oral reading rate. There was improvement from the
first reading to the second reading; however, these gains were not
maintained. To realize long-term gains, exposure to captions
would probably need to occur over a considerable length of time.
Further research is needed to explore this possibility.

Obstacle 2: Failure to Transfer the Comprehension Skills
of Spoken Language to Written Language

For the free recall question, comprehension was greater in the
narration conditions, although significant differences occurred
only for incidental story elements. That is, captions were as effec-
tive as narration was for helping children concentrate on the
important, or central, story elements. When captions were not
present, children remembered more of the incidental, or distract-
ing, elements in the story (e.g., the Bunny had red-and-white ears).
Therefore, captions appeared to have had a focusing effect on
children, helping them concentrate on important elements in the

story.

Means, Standard Deviations, and Adjusted Means for Cued Recall Outcomes by Levels of Captions and Narration Split by Gender

Captions present

Captions absent

Narration present

Narration absent

Narration present Narration absent

Gender and outcome M SD  Adjusted M M SD  Adjusted M M SD  Adjusted M M SD  Adjusted M
Boys

Character descriptions  17.20 547 17.10 17.75 574 18.84 1556 2.56 15.63 1644 3.71 15.68

Critical elements 18.10 0.86 18.06 11.50 4.93 11.89 14.67 2.50 14.69 14.89 3.30 14.61

Main idea 8.80 4.24 8.72 825 2.50 9.09 1133 5.27 11.39 6.56 4.53 597

Incidental elements 17.00 3.16 16.99 16.75  2.06 16.90 17.89 3.14 17.90 2033 3.12 20.23
Girls

Character descriptions  14.75  3.11 14.68 16.00 4.78 15.49 17.80 4.18 18.22 16.90 5.59 17.49

Critical elements 14.63  3.16 14.60 1292 3.59 12.74 1720 2.86 17.35 1490 3.00 15.12

Main idea 725 5.04 7.19 723 436 6.84 11.10  6.05 11.42 730 3.89 7.76

Incidental elements 15.63 347 15.62 17.23  5.80 17.16 1870 450 18.76 15.00 437 15.08
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Table 8
Summary Table of Univariate Between-Subjects Effects
for Cued Recall Comprehension

Table 9
Means and Standard Deviations for Spontaneous Use of
Target Words by Levels of Narration

Source Ss MS F v Narration level M SD Adjusted M

WRAT Present 6.46 6.04 6.43
CD 377.89 377.89 25.93%** .29 Absent 0.67 1.07 0.78
CSE 49.76 49.76 5.83* 08
MI 223.77 223.71 11.80%* .16
ISE 7.01 7.01 41 01 .

Captions (A) tant aspects of the programs. In addition, the results from the
CD .86 .86 .06 .00 perceived competence/utility analyses were consistent with this
CSE 20.58 20.58 241 04 finding. Boys’ oral reading rates were higher (and more similar to
iVSI{S gggg %ﬁgg }ég g§ girls’ rates, a six-word-per-minute difference) when they believed

Narration (B) ' ’ ' ' themselves to be competent at learning information from televi-
CD 3.62 3.62 25 .00 sion, independent of their beliefs about their reading abilities. In
CSE 109.90 109.90 12.87** 17 prior research, more pronounced intervention effects related to
MI 84.59 84.59 4.46% 07 increased academic achievement for boys were reported (Ander-

Geliir ©) o o1 00 00 son et al., in press): The group more at risk academically benefited
CD 1.89 1.89 13 00 more from the intervention.

CSE 30 30 04 .00 Narration also was important for increasing a child’s compre-
}\gé 2338 2338 1,2/; 8(3) hension. For the critical element question (i.e., when X happened,

AXB ) ) ’ : what happened next), the presence of captions seemed again to
CcD 10.63 10.63 73 01 help the children focus, so they were able to identify the critical
CSE 33.29 33.29 3.90 .06 moment of the story. For the remaining cued recall questions,
MI 84.52 84.52 4.46* 07 narration without captions produced higher scores. Scores for

AI>§EC 8.03 8.03 47 01 character description and incidental story elements, two lower
CcD 103.18 103.18 7.08%* 10 level, more shallow processing questions, slightly favored narra-
CSE 33.36 33.36 391 06 tion without captions.

M1 31.25 31.25 1.65 .03 Identifying the main idea greatly favored narration without
ISE 10.10 10.10 59 01 captions. This skill is extremely difficult for children to acquire

B éDC 297 2.97 20 00 and usually does not appear until the upper elementary grades
CSE 476 476 56 0l (Baker & Brown, 1984; Ezell, Kohler, Jarzynka, & Strain, 1992;
MI 1.11 1.11 .06 .00 Flood & Lapp, 1991). To go beyond simple retention of character
ISE 19.60 19.60 115 02 descriptions, incidental elements, and one obvious-but-crucial

A éDB xC 0 0 00 00 story element to identify the essential organizing features of the
CSE 211 11 4.93% 07 story, children need to be able to allocate extra time to distinguish,
MI 6.16 6.16 33 01 review and, in some cases, actively construct the organizing fea-
ISE 58.84 58.84 3.43 .05 tures (Baker & Brown, 1984). Because children were still strug-

Error® gling with the mechanics of reading, captions demanded and
SIS)E giégg lggi captured their attention, causing them to switch back and forth
MI 1213.61 18.96 between the story line and the captioned text. Only one task can be
ISE 1094.91 17.11 done at a time; therefore, children may not have had sufficient

Note. Degrees of freedom = 1, unless noted otherwise. CD = character
descriptions; CSE = critical story elements; MI = main idea; ISE =
incidental story elements; SS = sum of squares; MS = mean square.
*df = 64.

*p < 05. *p< 0l *+p < 001

For the cued recall questions, the presence of narration again
contributed to higher comprehension scores than did the absence
of narration. In this analysis, two interactions were present: gen-
der X caption and caption X narration. In the presence of captions,
boys outperformed girls on the outcome variables, whereas in the
presence of narration, girls outperformed boys. A possible expla-
nation for this finding is that boys have a greater affinity for
television and are willing to invest more reading effort with a
television stimulus than without one. Captions had an especially
focusing effect for boys, helping them concentrate on the impor-

cognitive resources available to process both the decoding of the
words and the main idea. Because captions have the power to
evoke reading, children spent more time on decoding the captioned
text and less time on the story line, producing lower scores in the

Table 10
Means and Standard Deviations for Word Recognition
Qutcomes by Levels of Perceived Competence/

Utility for Reading
Utility high Utility low
Outcome M SD M SD
Immediately after 34.54 1.38 29.93 1.29
Next session 28.97 1.14 24.82 1.06
Final session 21.93 0.90 18.91 0.84
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Table 11

Means and Standard Deviations for Oral Reading Rates by
Levels of Perceived Competence/Utility for Television and
Child's Gender

Utility high Utility low
Gender M SD M SD
Boys 62.14 3.83 56.72 4.68
Girls 68.05 3.76 78.71 3.76

presence of captions than would be expected for children who had
achieved automatic decoding.

For those children in the narration group, the processing skills
associated with television viewing were automatic. These children
had processing capacity left over to focus on processing the
information in the story more deeply. The same power to process
more deeply could be expected from captions once the child has
reached automated reading. As children become proficient readers,
researchers have provided evidence that comprehension improves
in the presence of closed captions (Griffin & Dumestre, 1993).

Spontaneous Use of Target Words

Contrary to prediction, children used the target words sponta-
neously in a recall session more frequently in the presence of
narration than in the absence of narration. There were no differ-
ences in spontaneous use of target words for groups in the presence
and absence of captions. Perhaps children need to hear words to be
able to use those words in their speaking vocabularies. Captions
neither added nor detracted from the child’s ability to use the target
words, whereas narration was necessary.

Obstacle 3: Absence or Loss of Motivation to Read

As predicted, children who believed that they were competent
readers were able to recognize the most words. These children
were able to read more words because they either invested more
effort in this task or the material was easy. This finding was
qualified by the child’s gender. Boys whose reading competence
and utility beliefs were high outscored girls whose reading com-
petence and utility beliefs were higher. The opposite was true for
boys and girls whose reading competence and utility beliefs were
low; girls outscored boys.

Boys whose beliefs about television competence and utility
were high had oral reading rates higher than those of boys whose
beliefs about their television competence and utility were low.
Interestingly, the opposite finding was true for girls. These boys
may have found television a more accessible medium, believing
that they could process its messages successfully. Salomon (1984)
reports that children with high self-confidence toward obtaining
information and learning from a particular kind of source will
invest sustained effort in the task and persist in doing so. These
boys may have worked at processing the information received
from television and were, therefore, able to read more fluently than
boys who were not as competent or who did not find television
useful for learning new information.

Implications for reading. Leaming to read is an important
curricular component for children in early elementary school. This
process can be difficult and frustrating at times. Television pro-
grams with captions provide an opportunity for children to practice
reading while taking part in a “fun” and motivating context.
Neuman (1995) argued that educating a child regarding the edu-
cational potential of both reading and television, especially when
combined, would result in maximal comprehension. When in-
structed regarding the educational potential of the medium of
placing captions on the screen, children have an opportunity to see
and benefit from the combination. In the study reported here,
children were not instructed about the educational nature of either
medium or instructed to use the captions to help them learn new
words. Making the child aware of the reasons for captions on the
screen might make the child work harder to process information
when captions are present. This area needs to be explored in future
studies in which children can be taught media literacy skills that
will make them more critical viewers and help them maximize the
benefits of captions to improve their reading skills.

Although using captioned television provides teachers with an
additional tool for teaching reading, the clips used in this study
were carefully designed to maximize the child’s likelihood of
successfully learning words. Most programs on television are not
designed in this manner, so educators need to review programs and
make choices that are appropriate, keeping in mind such factors as
speed of narration, structure of text found in video clips, and level
of words to be learned.

Implications for television. Televisions are found in over 99%
of the homes in the United States. Children from all backgrounds
have access to this medium. Enabling the captions option on the
television immediately provides a print-rich environment for chil-
dren who may not have access to other forms of print. In two
recent longitudinal studies, continuous use of captions over an
extended time (i.e., 810 months to 17 months) resulted in higher
scores on standardized reading tests for children with learning
disabilities and children with limited or no English proficiency
(Haugh et al., 1998; Koskinen et al., 1997). Captions played an
important role in motivation and comprehension for many types of
readers: older, learning disabled, hearing impaired, and English-
as-second-language readers (Austin, 1984; Goldman & Goldman,
1988; Koskinen et al., 1986; Neuman & Koskinen, 1992). No harm
will come from turning the captions on, whereas many positive
effects may occur—especially with programs that have clearly
defined and integrated educational goals and teaching methods.

One significant factor that may impede access to this technology
is the date of manufacture of television sets. Televisions built after
mid-July 1993 have captioning technology built in and readily
accessible, whereas televisions produced prior to this date would
need to be equipped with a decoder box at an additional expense.
Because television ownership is so widespread, most families may
already own a television with the caption-decoding capacity built
into the set.

A caveat for these findings and their generalizability to learning
words from current television programs is that the supporting texts
were written at a level that the average second grader would be
able to read without difficulty. Then, specific, more difficult words
were inserted throughout the easier text and repeated a number of
times. Scripts on television have not been developed in this man-
ner; therefore, these results may not generalize to current chil-
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dren’s programming. If the goal of a program is to help children
learn words and improve reading skills, developers and producers
of programs need to make a concerted effort to create their pro-
grams using the available literature on reading and, specificaily,
captions. It is unknown what the full impact would be of embed-
ding difficult words within reading competence levels on chil-
dren’s ability to recognize words and read faster. But because the
surrounding text posed little difficulty for most readers in this
study, theory would suggest that the children could read that text
with little attention to decoding. Therefore, they had more cogni-
tive resources to allocate to the more difficult words. More studies
examining captions in a natural (uncontrived) setting as well as in
a structured setting (i.e., similar to this study) are necessary to
determine the effect that choosing an easier script would have on
a child’s ability to read new vocabulary words.

Another area that needs to be explored is one’s attention to the
captions on the screen. Samuels (1994) proposed that attention is
at the heart of automatic information processing. For children to
attend to the story line, they must be able to decode words
automatically. The amount of time spent looking at the captions
would be a good indicator of the level of automaticity that the child
has achieved as well as an indicator of how effective captions are
at evoking reading behavior. In addition, does continuous exposure
to captions on screen result in decreased attention to the captions?
These are questions that need to be explored to determine the most
effective use of captions.

Overall, beginning readers can learn to recognize words in print
by viewing captions on television; at the same time, narration can
help readers comprehend information regarding the story line. As
children get older, they focus more on events that play an impor-
tant role in the central structure of the story (van den Broek, Lorch,
& Thurlow, 1996). When captions were present, they appeared to
serve as a focusing agent, helping readers to identify the central
story elements while keeping them from attending to incidental
content. Over time, this may help accelerate the readers’ ability to
concentrate on and extract the more important central structures in
a story. This shift suggests a switch from dependence on concrete,
peripheral features to reliance on central story elements (Wright &
Huston, 1983). It is recommended that captions be left on, even as
a child moves toward automated reading, not because they still
help with decoding (although they might help for difficult words),
but rather because they keep children on track and free from the
distracting incidental audio and visual elements on television.
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Appendix

Sample Video Script and Reading Passage

Below is one of the five video scripts used and its accompanying reading
passage test. The 10 featured target words are capitalized here for emphasis
only; they were not capitalized in the captions.

Video Script Session 3: Billy Bug and the Violin

His mother tells Billy Bug to go to his violin iesson. Billy is GLUM. He
takes his violin and STRIDES down the road. He STRIDES until he sees
a ball in the air. What fun to play ball with my BUDDIES, Billy thinks.
Billy keeps walking down the road. He STRIDES and STRIDES until he
reaches the stairs. Ah, my violin lesson has started. Oh there’s the ball
again. [ think I will play ball with my BUDDIES. Billy feels CHEERFUL.
Oh boy, my BUDDIES are playing a soccer game. Ut-oh. A carpenter
comes down the road. The carpenter is a GENTLE man. Come with me,
says the GENTLE carpenter. We must make a new violin for you. Ah, Billy
feels CHEERFUL again. Wait here, says the GENTLE carpenter. Come,
Billy. The GENTLE carpenter takes Billy’s hand. Oh, what an UNUSUAL
tree with such MAGNIFICENT birds. Listen to the song the MAGNIFI-
CENT birds are singing. We will make a UNUSUAL violin for you from
this tree of MAGNIFICENT birds. The carpenter and Billy began making
the violin. Billy looks CHEERFUL as he helps make the UNUSUAL
violin. Ah, the violin is made. The GENTLE carpenter gives Billy the new
violin. It's magic. Thank you. The magic violin plays the same SPLENDID
song that the MAGNIFICENT birds sing. Billy feels SATISFIED as he
plays his wonderful violin. Ut-oh, the UNUSUAL tree is sick. Oh no, a sick
tree. Something is eating the sick tree. Oh, HARMFUL worms are killing

the tree. This is a UNUSUAL tree, says Billy, please stop eating it. No,
says the HARMFUL worm, and keeps eating the sick tree. Ah-ha, an idea.
Billy feels CHEERFUL. He plays his magic violin and feels SATISFIED.
The HARMFUL worm stops eating and follows the SPLENDID music.
Now all the HARMFUL worms are following the SPLENDID music. Billy
is so SATISFIED as he plays his magic violin. He watches the last
HARMFUL worm fall into the water. He feels CHEERFUL and cheers.
Then he feels SATISFIED as he plays the SPLENDID music so the
MAGNIFICENT birds will return. Ah, the sick tree looks SPLENDID
again. He feels CHEERFUL. Billy looks SATISFIED as he plays his very
UNUSUAL violin.

Reading Passage for Billy Bug and the Violin

Billy is sad. He strides until he sees a ball in the air. I think I will play
ball with my buddies. Billy feels cheerful. Oh no. Come with me, says the
gentle carpenter. We must make a new violin for you. Come, Billy.

Abh, the violin is made. It is magic. Thank you. The magic violin plays
the same splendid song that the magnificent birds sing. Billy feels satisfied
as he plays his wonderful violin. Oh no, the unusual tree is sick. Oh no, a
sick tree. Something is eating the sick tree. Oh, harmful worms are killing
the tree.
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