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This article reports on two studies designed to examine the landscape of online streamed videos, and the
features that may support vocabulary learning for low-income preschoolers. In Study 1, we report on a
content analysis of 100 top language- and literacy-focused educational media programs streamed from
five streaming platforms. Randomly selecting two episodes from each program, we identified the
prevalence of vocabulary opportunities, and the pedagogical supports—techniques or features in these
media that are designed to orient children to specific vocabulary words. In over the 2,000 scenes coded,
we identified two overriding categories of supports: ostensive cues, designed to provide definitional
information to children; and attention-directing cues, designed to signal children’s attention to a target
word. In Study 2, we use eye-tracking technology to examine which of these pedagogical supports might
predict children’s ability to identify program-specific vocabulary. Results indicated that although
ostensive cues predicted overall attention to scenes, attention-directing cues were most effective in
directing children to target words and their subsequent word identification. Children with higher language
scores were more likely to use these cues to their advantage than their lower language peers. These results
may have important implications for designing digital media to enhance children’s opportunity to learn
vocabulary.

Educational Impact and Implications Statement
Screen media use on mobile devices for children ages 8 and under has risen rapidly in recent years
to an average of 48-minutes day. Recognizing its potential to engage children’s interest, this study
examines the current landscape of educational media programs for children’s word learning and
vocabulary development. Our study shows both the prevalence and wide variation of word learning
opportunities and highlights the production cues that appeared to differentially elicit children’s
attention to words and media content. These results could support a more intentional approach to
media design to enhance children’s opportunity to learn vocabulary.

Keywords: educational media, vocabulary, early childhood, early literacy

The “Digital Wild West” might be a most apt metaphor for the
burgeoning educational media marketplace in early literacy devel-
opment for young children (Guernsey, Levine, Chiong, & Severns,
2012). Characterized by often-confusing claims about the educa-
tional benefits of screen media, its quality, and developmentally

appropriateness for young children, parents and educators have
had to navigate this relatively new terrain on their own. Scanning
the marketplace across various platforms and top apps—research-
ers at the Joan Ganz Cooney Center found a serious mismatch in
what developers were producing (e.g., featured e-books, websites,
apps), and what young children were likely to need. Over 70% of
the apps reviewed, for example, featured competitive or testing-
based activities in games, puzzles, or quizzes contrary to deeper
knowledge-building opportunities that might include vocabulary
and comprehension (Vaala, Ly, & Levine, 2015).

No doubt this state of affairs represents an opportunity lost,
especially given young children’s interest and increasing use of
media. According to the most recent survey, over 72% of children
age 8 and under are using mobile devices for playing games,
watching videos, and apps, up from 38% just 2 years before
(Rideout, 2017). In this same time frame, the average time spent on
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media activity has tripled, to more than 2 hr a day. Although TV
still commands almost an hour of that time, streaming video
services on mobile devices have rapidly gained ground, rising from
5 min a day in 2011 to 48 min a day in 2017. Moreover, a recent
study (Kabali et al., 2015) reported that a staggering 97% of U.S.
children under the age of four now own and use mobile devices
regardless of family income, representing almost universal expo-
sure. Despite recommendations to avoid digital media use for
children ages 18 to 24 months of age from the prestigious Amer-
ican Academy of Pediatrics (2016), even our youngest children
under the age of 2 have become regular users.

Consequently, although imposing restrictions on media use is
certainly advisable, it may be more profitable to work toward
improving the quality of the screen media children are likely to
access. For early childhood in particular, this might mean a greater
attention to the foundational language and vocabulary skills that lie
at the heart of later reading comprehension. Even in infancy (birth
to age 2), pediatric ratings of language milestones predict later
reading achievement and the magnitude of the longer-term corre-
lations between preschool language abilities and school outcomes
is larger than any corresponding individual skill (Paris, 2005;
Scarborough, 2001). In short, children’s oral language skills when
they enter kindergarten not only predict their later literacy skills in
elementary school but later school success even through high
school (Cunningham & Stanovich, 1997; Storch & Whitehurst,
2002).

Furthermore, studies (Hirsh-Pasek et al., 2015) suggest that the
early years may represent an optimal time to promote oral vocab-
ulary knowledge. Using the Children of the National Longitudinal
Survey of Youth (NLSY79) national sample, for example, Farkas
and Beron (2004) examined the monthly growth trajectory of
vocabulary knowledge from ages 36 to 156 months. They reported
that the highest rate of vocabulary growth occurred during the
preschool years, with the rate declining for each subsequent age
period. However, they also noted a troubling gap in vocabulary
knowledge by race and class. For each race group, social class
significantly affected vocabulary, with striking differences be-
tween low-and high-income families early on. These results are
consistent with analyses that have shown the very early onset of
group differentials by socioeconomic class (Halle et al., 2009). In
fact, Fernald, Marchman, and Weisleder (2013) found socioeco-
nomic status (SES) differences in vocabulary development as early
as 18 months.

At the same time, there is evidence that early intervention in
vocabulary development can work to mitigate these gaps (Wasik,
Bond, & Hindman, 2006). For example, Marulis and Neuman
(2010) in their meta-analysis of 67 studies reported an overall
average effect size of .88, representing gains of nearly one stan-
dard deviation. Subsequent narrative analyses suggest that inter-
ventions which used multimedia meaningfully in instruction were
among those demonstrating the largest vocabulary gains (Wright
& Cervetti, 2016). When stories were accompanied by visual or
other nonverbal information, the vocabulary words were retained
better than if conveyed alone.

Therefore, screen media that apply what we know from devel-
opmental science could potentially enhance children’s vocabulary
and also take advantage of children’s interest in educational media.
For example, Takacs, Swart, and Bus (2015) meta-analysis of 29
studies found that multimedia features such as animated illustra-

tions, background music and sound effects were linked to improve-
ments in comprehension (g� � 0.40) and vocabulary (g� �
0.30). Given that digital devices have become almost ubiquitous in
homes (Rideout, 2017), with nine out of 10 low-income families
now owning smart phones, language-rich screen media with such
enhancements as images, music, and sounds, could provide im-
portant educational opportunities for those who live in resource-
poor neighborhoods. A recent study by Rideout and Katz (2016),
for example, found that low-income families felt largely positive
about media, and that children and parents frequently learn with
and about the technology together.

In this article, we report on two studies designed to examine the
landscape of literacy-related streamed video, and the features they
may support vocabulary learning. In Study 1 we conduct a content
analysis of online videos from popular streaming platforms and
identify the pedagogical supports—techniques or features that are
designed to orient children to specific vocabulary words. In Study
2, we use eye-tracking technology to examine which of these
pedagogical supports might predict children’s ability to identify
program-specific vocabulary. Together, our goal is to derive cer-
tain principles of instructional design that might enhance chil-
dren’s opportunity to learn vocabulary from digital media.

Theoretical Foundation for the Research

Our research is based on two complementary theoretical as-
sumptions. The first is dual coding (Paivio, 2008), the assumption
that humans possess separate information processing channels, one
devoted to processing verbal information (such as speech), while
the other, to processing nonverbal information (such as visual
images). Since two is better than one, information encoded both
verbally and nonverbally is likely to be represented more fully in
memory than information encoded through a single channel. Stud-
ies have demonstrated that adding nonverbal information to stories
either read or heard enhances children’s ability to figure out
unknown words (Verhallen & Bus, 2010). In this respect, educa-
tional media has the potential to serve as a worthwhile scaffold for
children’s vocabulary acquisition by simultaneously providing
both verbal and nonverbal information (i.e., speech accompanied
by dynamic visual content).

In addition, the synergy assumption (Neuman, 1992, 2009)
proposes that multimedia presentations can help children organize
a more robust mental representation of content. For example, a
book may explain that sharks swim through water, while a video
dynamically demonstrates how it happens. Studies (Meringoff,
1980; Meringoff et al., 1983) suggest that children can recall
actions more readily from video, while they can recall aspects of
characterization more readily from text. This may be especially
important for low-income children who may not possess the nec-
essary background knowledge to make constructive use of new
information presented in a single format (Fisch, 2000; Linebarger
& Piotrowski, 2010).

According to both theories, educational screen media may sup-
port low-income preschoolers’ vocabulary acquisition by offering
multiple sources and types of information on the same topic (Bus,
Takacs, & Kegel, 2015). In this way, watching educational media
may help children develop more multidimensional and extensive
understandings of new words and their meanings. This affordance,
along with the potential to orient attention (Anderson & Pempek,
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2005), reduce cognitive demands (Sharp et al., 1995), and motivate
knowledge-seeking (Kamil, Inrator, & Kim, 2000), suggests that
educational screen media may be an especially powerful mecha-
nism for encouraging vocabulary development and oral language
comprehension for low-income children in the early childhood
years (Verhallen, Bus, & deJong, 2006).

Nevertheless, despite its potential to support the vocabulary
development of children from low-SES backgrounds, not all edu-
cational screen media are created equal. For example, irrelevant or
funny information may distract children’s ability to acquire new
words and understand essential content (DeJong & Bus, 2004),
while certain production elements may be more or less supportive
of children’s learning, particularly as they get older (Miller &
Warschauer, 2014). Over the past several decades, research has
addressed how production techniques used in educational screen
media may affect children’s viewing behaviors (Huston & Wright,
1983; Kirkorian, Wartella, & Anderson, 2008). These indicators,
or formal features, include various production elements such as
editing techniques (e.g., zooms, pacing) and character features
(e.g., puppets, humans). Formal features may guide children to
look at the screen when they are likely to be rewarded by impor-
tant, entertaining, and/or comprehensible content (Huston &
Wright, 1983).

But while formal features may indicate which screen elements
capture children’s attention, they do not necessarily differentiate
between what might be educationally relevant and what might be
just a source of entertainment. More specifically, formal features
may not explicitly indicate (a) when informative content is about
to be presented, and (b) which content is important for children to
learn. Because formal features are operationalized independent of
content (Kirkorian et al., 2008), children’s attention may some-
times be rewarded by relevant vocabulary or content, while other
times it may be rewarded by less important, albeit entertaining,
features. Moreover, while children engaged in the process of
learning tend to be highly attentive (Anderson & Evans, 2001),
simply orienting attention does not necessarily mean that they will
learn important vocabulary or content.

Consequently, in this study, our goal was to examine features
that may uniquely direct children’s attention toward educational
content, specifically vocabulary than traditional formal features
alone. For example, cues supporting word learning in social-
interactional contexts may also help support vocabulary acquisi-
tion from educational screen media. During social-interactional
word learning (Akhtar & Tomasello, 2000), two individuals (e.g.,
child and adult) jointly interact over a third entity (e.g., unfamiliar
object). During such interactions, adults typically teach new infor-
mation by attracting and directing children’s attention toward
relevant or salient information. To do so, they may take advantage
of a range of communicative and referential signals, such as using
exaggerated prosody, calling the child’s name, establishing joint
attention, and overtly pointing. For example, a teacher may intro-
duce a new word by explicitly looking at and pointing to a referent
while labeling (e.g., “Look at this! It’s a triceratops”). In addition,
certain pedagogical cues may provide valuable signals for vocab-
ulary acquisition, helping children to focus on new words and
content related to the words’ meanings (Csibra & Gergely, 2006,
2009). Instructional strategies such as explicit definitions along
with repeated exposure of these words in multiple contexts are

known to be associated with vocabulary learning (Marulis &
Neuman, 2010).

In this study, we attempt to identify screen-based pedagogical
supports that elicit children’s attention and convey pedagogical
intent. Like formal features, these cues may attract sustained visual
attention. In addition, however, they may also be linked to content,
helping children develop a more extensive understanding of new
words and their meanings. These cues may be particularly helpful
for our more vulnerable children whose performance is likely to
depend more strongly on the quality of educational input than for
others.

Study 1

Our first study was designed to identify screen-based pedagog-
ical cues in educational media that might support preschoolers’
vocabulary development. According to a recent market scan of
language and literacy digital media (Nichols Linebarger, Brey,
Fenstermacher, & Barr, 2017), the majority of award-winning
programs claim to teach specific skills, with alphabet/letter sound
knowledge and vocabulary development among the most common.
Building on this research, our goal was to examine how they might
do so, moving beyond educational claims to actual pedagogical
practices. Previous content analyses of infant-directed media, for
example, had reported a relatively large amount of general
language-related content (e.g., nearly a quarter of the scenes in a
typical video) but relatively few instances of explicit vocabulary
definitions (e.g., less than 1%; Vaala et al., 2010), although as
shown in a subsequent content analysis of Sesame Street’s Word
on the Street initiative (Larson & Rahn, 2015), certain cues could
be employed to promote vocabulary instruction in educational
media (Neuman, Wong, & Kaefer, 2017). Therefore, in this study,
we sought to conduct a more comprehensive and exhaustive mar-
ket scan of streaming video, played via an “app” on a mobile
device, to examine the following questions: (a) To what extent do
online streamed videos focus on vocabulary development?; and (b)
What are the pedagogical cues used to teach vocabulary?

Method

Sample. For this study, we defined educational screen media
as programs that are deliberately designed and specifically mar-
keted to educate children in school readiness skills such as lan-
guage and early literacy. We began with an Internet search where
young children are likely to have the greatest exposure, experi-
ence, and access. These sources included online streamed videos
from Amazon Prime, HBO Now, Hulu, Google Play, and Netflix.
From each of these streaming platforms, we selected the top 20
child/family educational media programs representing the most
common in the media marketplace, which were (a) intended for
preschoolers, ages 3–5; (b) targeted (at least in part) on language
and literacy skills (per their description); and (c) recommended by
expert review sites or awarded for their downloadable apps (e.g.,
Common Sense Media; PBS) with streamed media for this age
group.

We collected an initial sample of 4,565 online streamed epi-
sodes from these top 100 programs. We subsequently eliminated
redundancies, and then randomly selected two titles from each
program for inclusion in the final sample. In total, our sample
included 200 episodes, representing 108.9 hr of programming.
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Content analysis coding strategy. Following a procedure by
Fenstermacher et al. (2010), we identified a scene as our unit of
analysis. A scene was defined as a sequence of continuous action
in which a vocabulary word was introduced. For example, in
Sesame Street’s Word on the Street, the scene began with Cookie
Monster asking “What does respect mean?” eliciting a response
from a young girl “Treating people the way you want to be
treated.” The scene would end when it moved on to another topic.
In total, we identified 2,277 scenes, with 700 novel words across
the 200 programs.

Working collaboratively as research team, we watched a sample
of 20 scenes from 10 different programs to generate categories of
pedagogical supports. We identified two major categories of ped-
agogical supports: ostensive and attention-directing cues. Osten-
sive cues conveyed the meaning of a word through definition,
multiple exemplars, and repetition. For example, the narrator
might say “A hurricane is a very big storm with lots of wind and
rain” with a background showing what a hurricane might look like.
Or the onscreen character might give an explicit definition:
“You’re an author. That means you wrote your own book (pointing
to the book).” As a production technique (Lesser, 1972), such
ostensive cues have been described as direct teaching. They make
salient the learning goal by telling and showing, often followed by
telling and showing again. In each case, the gesture, picture, or
demonstration is deliberately intended to bind the meaning of the
word to its defined term. Repetition is designed to provide oppor-
tunities to practice these words as they become increasing familiar.

On the other hand, attention-directing cues were those that
helped direct children’s attention toward the target word, taking
into account the narrow focusing capabilities of video (Lesser,
1972). For example, special sound effects might accompany the
introduction of a word, such as “Is this box shaped like a square?”
followed by a digital clicking sound effect, and dialogue “Right!

It’s the big square box.” Or a character might use humor to get the
young viewer’s attention to a word, such as “Do you see any
pigeons?” The responder says “It’s right there on your head!” “My
head? Ahhh pigeon!” As developers of Sesame Street reported in
their formative research (Fisch, 2014), slapstick comedy, silliness
in the form of pratfalls, and nonsensical events can serve to direct
and sustain attention for preschoolers (Palmer & Fisch, 2000). In
contrast to ostensive cues, attention-directing cues appeared to
signal the importance of a target word, and not explicitly its
meaning.

Within these larger categories, we then identified subcategories,
along with explanations and examples from videos. With each
iteratively developed coding session, we attempted to refine and
clarify our codes, providing multiple examples from different
programs. The final codebook included these two broad categories,
with four ostensive and four attention-directing supports (see Ta-
ble 1).

Two graduate research assistants were trained using a sample of
scenes. Following the training, coders independently coded 20
scenes along with the second author. Percent agreement with the
second author was calculated at 82.1%. Disagreements and areas
of uncertainty were then flagged and resolved through discussion.
After this session, a second set of 20 scenes were independently
coded by the two research assistants. Overall reliability was
87.3%.

Results

In these results, we first describe the extent of vocabulary scenes
across programs and the characteristics of these programs. We then
describe the frequency and type of screen-based pedagogical sup-
ports most common throughout these programs.

Table 1
Screen-Based Pedagogical Supports

Type of support Example

Ostensive cues
Definitions “A subway is an underground train.”

(Bubble Guppies)
Repetition “Planet nine is Pluto. But, I don’t see Pluto anywhere. Girl: That’s because it’s the SMALLEST planet,

Pluto is very hard to find. Boy: Uhoh! Pluto is hiding!
Boy: Yes, there he is! Pluto, it’s time to go back where you belong. (Little Einstein)

Features of target words “Otters have webbed feet that help them swim (Otter demonstrates). “They use their webbed feet like
paddles.” (Go Diego Go)

Examples “A career is a job that you train for that you expect to have for a long time. That could be an architect,
a teacher, or a scientist.” (Sesame Street)

Attention-directing cues
Visual effect “Wow! A volcano (picture appears)

(Aquaphonics adventure)
Sound effect “Is this box shaped like a square?”

[digital clicking sound effect]
“Right! The big square box!”
(Dora the Explorer)

Humor Princess: This must be the jungle. It’s on the other side of this . . . this . . .
Girl: Quicksand
(Around the World Adventure)

Guess/pause A: “How about a piece of fruit?”
B: “Hmmm . . . a piece of fruit would be great!
Which of these is a piece of fruit? [pause]
(Blue’s Clues)
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Extent of vocabulary scenes. Table 2 describes the preva-
lence of vocabulary scenes across the 200 programs. Approxi-
mately two thirds of the educational programs included targeted
vocabulary scenes, suggesting a significantly higher percentage
than previous studies have reported (Vaala et al., 2010). Never-
theless, 68 programs in our sample did not provide any targeted
vocabulary opportunities, representing a sizable portion of pro-
grams for young children.

As shown in Table 2, words targeted for instruction included
mostly nouns, considered by researchers to be generally more
visually salient, and more memorable for young children than
other parts of speech (Rice & Woodsmall, 1988). Of the 700 novel
words, 96% were nouns, 2% verbs, and 2% adjectives (see exam-
ples in Table 3). To calibrate the level of difficulty of words in
these scenes, we used the collection of recordings from the
CHILDES data set (MacWhinney, 2000), which consists of tran-
scriptions of adult–child spoken interactions in different home and
laboratory settings around the world. Based on this dataset, we
took a random sample of target words from the scenes and com-
pared them to those in CHILDES known to be familiar to typically
developing children 5-years and under. As shown in Table 3,
approximately half of the words would likely to be known by 3-
and 4-year-old children, while the other half, more challenging.
We could find no rationale for the selection of particular words in
any additional materials.

Frequency and type of screen-based pedagogical supports.
Table 4 describes the pedagogical cues used most frequently
across programs. Here, we coded each scene according to the type
of cue most heavily featured in that particular scene.

As shown in Table 4, show designers used attention-directing
cues far more often than ostensive cues. In these attention-
directing scenes, the focus was to signal a target word without
necessarily describing its meaning. Most often this included a
visual example, or a visual effect of some kind. For example, in
one scene a narrator says the word pumpkin, followed by a pump-
kin glowing brightly with sparks coming out of it. Another type of
attention-directing cue included sound effects. For example, in
Telo and Tula, Tula notes “Today we’re going to make an apple
pie!” This is followed by the sound of an organ which plays as a
picture of an apple pie appears on screen. Other attention-directing
cues used humor, and pauses/questions, such as “Which is a piece

of fruit?” followed by a pause then answer, although far less
frequently than others.

Ostensive cues, on the other hand, were used in less than a third
of the scenes. Of these cues, definition and repetition were the
most common techniques for conveying the meaning of target
words. In some cases, the ostensive cue might include an explicit
definition, such as “A subway is an underground train.” At other
times, the characters might act out the meaning of the word, such
as when Leo says “Adagio, that means we’re going to go

Table 2
Extent of Vocabulary Opportunities

Characteristic Description

Number of programs sampled 200
Programs with vocabulary scenes 132
Programs without vocabulary scenes 68

Number of hours coded 108.9
Number of scenes identified in apps 2,277
Average amount of screen type devoted to target word 19s
Average number of target words per episode in programs with vocabulary

scenes 2.74 (SD 4.30) (R � 1–7)
Number of target words in scenes 700
Type of words

Nouns 96%
Verbs 2%
Adjectives 2%

Table 3
Examples of Target Words in Apps Based on CHILDES Dataset

Likely to be known by
4-year-olds

Likely to be known by
6- to 8-year-olds

Ears saliva
Nose violet
Snake dam
eyes baguette
purple flock
ramp hoofs
soccer mercury
insect ukulele
balloon nibble
bird flush
camel hopeless
corn ecstatic
egg basilisk
finger limestone
girl level
green skyscraper
ham substitute
heart antelope
horn baboon
ice cream broccoli
kite fog
mouse menorah
pie quail
ring sprinkler
snow barbeque
star unicorn
taxi waterfall
flashlight submarine
pot octagon
Percentage of words: 56% Percentage of words: 44%
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sloooowwww.” Repeating the word frequently was another type of
ostensive cue. For example, in one Muppet scene, the puppet says
“The Kraken is holding a boat (verbal emphasis). He must like
playing with boats.” Thinking it’s a good idea, puppet Abby
replies “That’s it! Maybe we should try a boat. One boat coming
up. Wave your wands or your fingers and say boat, boat, boat!
Boat, boat, boat! (boat appears).” Other types of ostensive cues
such as an explanation of the generic properties of a category of
words, or a discussion of its features were used less frequently.
These types of cues, however, are often associated with helping
children develop a deeper meaning of vocabulary words and
comprehension than mere definition and labeling (Gelman & Ka-
lish, 2006).

Findings

In short, our content analysis painted a somewhat more
optimistic picture of vocabulary opportunities in educational
media currently on the market than previous content analyses.
For example, in a previous study of infant-directed media,
Vaala et al. (2010) reported less than 1% of the scenes were
targeted to vocabulary in their content analysis of 58 digital
programs. Similarly, in a more recent content analysis of two
episodes in 15 educational series, researchers (Nichols Line-
barger et al., 2017) reported only 4.92 scenes included new
vocabulary, some of which were mislabeled or mismatched
with their visual referents.

In contrast, our analysis showed that 66% of the programs
included vocabulary instructional opportunities. These different
calculations could reflect differences in the sample size of our
analysis, or in recent changes in the marketplace. It could also
reflect differences in the media platforms we reviewed; previous
studies have examined educational or cable TV (Vaala et al.,
2010). However, although we found far more opportunities for
vocabulary development across programs, there was great variabil-
ity: The average number of words across programs varied dramat-
ically, and the choice of words seemed to represent a curious mix
of challenging, unique, and most easily pictured nouns throughout
the programs.

Our analysis identified two categories of screen-based pedagog-
ical cues: attention-directing cues, designed to focus and signal
children’s attention to a target word, and ostensive cues, to provide
explicit definitions, repetitions, and examples to help explain a

word. Perhaps using the medium to its advantage, attentional cues
through visual and sound effects were found to be far more
prevalent than the ostensive cues which relied on verbal descrip-
tions and definitions of words that might be outside children’s
direct experiences.

Study 2

Having identified these types of pedagogical cues, our next
question was to explore whether these cues might influence
children’s attention, and subsequently lead to their ability to
identify words—in the context in which they were seen in the
video, and outside it, in a new context. Our goal was to
understand how these media supports might affect low-income
children’s vocabulary, particularly for those who might need
additional supports for learning unfamiliar words. Smeets and
Bus (2012), for example, found that the availability of addi-
tional dimensions in stories with rich images, music, and sounds
enabled more vulnerable young children to construct a coherent
representation of story events better than compared with a
traditional storybook with static features, resulting in an addi-
tional 6% increase in word learning.

Nevertheless, not all features are equally facilitative for
learning. For example, attention-directing cues that zoom in on
the critical details of words and their meaning might attract
children’s immediate attention, and have positive effects on
their vocabulary development (Hirsh-Pasek et al., 2015). Visu-
als contingent with oral text may enable simultaneous process-
ing, enhancing vocabulary meanings. At the same time, the
focus on individual words might come at a cost, distracting
children from the overall meaning of the story (Mayer, 2001).
Ostensive cues, on the other hand, which rely on verbal ex-
changes and repetition might not grab children’s attention,
especially for those who might experience problems with pro-
cessing verbal information. Although verbal information might
be helpful in promoting comprehension of story events, chil-
dren may be slower to fixate on these verbal cues for vocabu-
lary development.

Therefore, this study was designed to test these assumptions.
Recognizing that children cannot learn from educational messages
to which they do not pay attention (Anderson & Pempek, 2005),
we examine how the most common cues identified in Study 1
affect children’s sustained attention and vocabulary identification.
Specifically, we address the following questions: (a) To what
extent do different screen-based pedagogical cues influence chil-
dren’s attention? Are there differences between attentional-
directing and ostensive cues?; (b) Is there a relationship between
the use of screen-based cues and word identification, in context,
and out-of-context?; and (c) How is this relationship influenced by
child characteristics (i.e., general vocabulary knowledge)?

Method

Sample. After receiving permission from educational directors
in two Head Start Centers and parent consent, 12 classrooms of 3- to
4-year children were selected to participate in the study. Centers were
located in a poverty-impacted neighborhood in a large urban city.
Given the word difficulty levels reported in Study 1, 4-year-olds were
the target focus for our analysis. From these classrooms, 110 4-year-

Table 4
Frequency and Type of Screen-Based Pedagogical Supports
(N � 2,277)

Type of support N Frequency

Ostensive cues
Definition 434 19.2%
Repetition 277 12.2%
Features 72 5.2%
Examples/categories 36 4.2%

Attention-directing cues
Visual effects 1,094 47.0%
Sound effects 241 16.6%
Humor 45 5.0%
Guess/pause 78 3.4%
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old children were randomly selected (M � 4.39; SD � 0.71); 44%
were female. The sample was culturally diverse; 60% were African
American, 38% Hispanic, and 2% Caucasian. All children in these
centers qualified for free and reduced lunch. Average receptive lan-
guage score as measured by the Peabody Picture Vocabulary Test
(PPVT) was 87.13 (SD 15.21).

Design. Based on our content analysis, we selected the most
frequently reported attention-directing and ostensive cues across
programs for our analysis. For attention-directing cues, for exam-
ple, we isolated three scenes in which a vocabulary word was
introduced through visual effects and three in which a sound effect
signaled a vocabulary word. Similarly, for ostensive cues, we
isolated three scenes in which an explicit definition was given to
identify a word, and three in which repetition was used to identify
a word. To avoid a program effect, all scenes were selected from
different episodes of Sesame Street, (e.g., from Sesame Street,
2006–2013 archives) with the average scene length of 21.42 s. In
total, 12 scenes from these episodes, three words per cue were used
for our initial analysis, for a total of 257 s.

Given that our selection used extant scenes not subject to
experimental manipulation, there was variability in word difficulty
across scenes. To reduce error, we used a within-subject design in
which all participants received all 12 scenes in a counterbalanced
approach, serving as his or her own control. Therefore, in this
study, each participant was shown four scenes representing each of
the pedagogical supports counterbalanced for order effects, in
three separate rounds. Because each child received all four peda-
gogical supports, we were able to control for between-subjects
variability, increasing our power to detect differences. In addition,
it allowed us to control for threats to internal validity since indi-
viduals act as their controls. Table 5 describes the words and a
brief description of the scene.

We used multiple methods to examine children’s attention to
these pedagogical cues and word identification, including a stan-
dardized assessment, researcher-developed vocabulary measures,
as well as an analyses of eye tracking movement patterns. As a
noninvasive method, eye tracking would allow for a more precise
analysis of how young children distributed their attention to these
cues. In the current study, we used measures of fixation, specifi-
cally, when the eyes focused on a particular area. Fixations are
typically identified as the center of visual attention (e.g., Hender-
son & Ferreira, 1990; Henderson & Macquistan, 1993), and are
guided by attentional processes (e.g., Rayner, Sereno, & Raney,
1996).

Measures.
Screening measure. Each child was administered a brief

screening measure prior to the study. The measure included a
picture of each word on individual card, as well as additional
picture foils for a total of 20 items. Designed to be an expressive
task, the assessor asked “What is it?” Six children who accurately
identified one or more words were screened out of the study.

Peabody Picture Vocabulary Test-IV (PPVT; Dunn & Dunn,
2007). Used as a baseline measure, the PPVT is an individually
administered, norm-referenced test designed to be a valid and
reliable measure of receptive language skills. Reliability ranged
from .91–.94. For this study, raw scores were converted to age-
related standard scores.

Word identification. Following the viewing of a set of four
scenes (described below), children were individually administered
an eight-item word identification task: words in context and words
in new context. Similar in format to a PPVT, children were asked
to point to the correct word among three other options. For words
in context (four items), distractors included pictures from a similar
clip, thematically related to the key word (i.e., key word “hurri-

Table 5
Examples of Target Words and Scenes by Pedagogical Support

Target word Scene

Shelter Jimmy: But, look. The sun is getting lower in the sky. Night will fall soon. I must start to build myself a shelter.
Elmo: But wait, wait, wait, what’s a shelter?
Jimmy: A place where I can sleep, where I can stay warm and dry and protected from the elements. I must act quickly.

(ostensive-definition)
(7.9 s)

Whisk Murray: What other tools do you use?
Girl: Well you could use a whisk.
Murray: What is a whisk? Wait what’s a whisk?
Girl: A whisk is something that you stir with.
Murray: Where’s the whisk?
Girl: Here’s the whisk. (ostensive-repetition)
(8.7 s)

Grater Murray: What tools do you use in the kitchen?
Woman: We’re gonna use a grater. (holds it)
Murray: A grater? That sounds great.
(Attention-directing-visual effect)
(6.6 s)

Square Zoe: Oh, oh I see one, a square.
Elmo: Square.
Zoe: The front of the cookie box
(sound effect)
Cookie Monster: Hey what you know about that, circle in square. Oh well break over, time to eat cookie.

(Attention-directing-sound effect)
(8.7 s)
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cane;” distractors meteorologist; blizzard; rain). For words in new
contexts (four items), children were asked to select the correct
word in a new context (not from a video scene), along with three
other different distractors. Items were randomized and then pre-
sented in a set order across children. Children received a score for
words in context and a score for words in new contexts for each of
three rounds, totaling 12 in-context and 12-in new context word
identification scores. Reliability, calculated for the 24-item assess-
ment, was .80.

Eye-tracking technology.
Apparatus. Eye movements were measured with a Tobii Tech-

nology T120 eye-tracker integrated into a 17 in. thin film transistor
(TFT) monitor (Psychology Software Tools, Pittsburgh PA). This
is a remote eye-tracking system that had no contact with the child.
The typical spatial accuracy of this system is approximately 0.5
visual degrees, and the sampling rate is 120 Hz. During tracking,
the eye-tracker uses infrared diodes to generate reflection patterns
on the corneas of the child’s eyes. These reflection patterns,
together with other visual information about the child, are col-
lected by image sensors and used to calculate the three-
dimensional position of each eye and gaze-point on screen. This
system uses a binocular tracking method, which allows for in-
creased head movements. Head movements typically result in a
temporary accuracy error of approximately 0.2 visual degrees. In
the case of particularly fast head movements (i.e., over 25 cm/s),
there is a 300-ms recovery period to full tracking ability. An
embedded camera is also used to record the child’s reactions.

General procedure. Preschoolers sat approximately 60 cm/s
from the monitor. Video scenes were displayed on the Tobii
monitor with a second monitor facing the experimenter. Tobii
Studio Professional 3.0 software was used for stimuli presentation
and data processing.

To calibrate gaze, an attention-grabber was shown at five points
on the screen. A manual calibration procedure was used; accuracy
was checked by Tobii Studio software and repeated as necessary.
Following calibration, a 2-s attention-grabber appeared in the
center of the screen prior the beginning of each eye-tracking task.
After calibration, children would then view four scenes. During
each scene, the research assistant was able to follow the child’s eye
movements and behaviors using the live view on the second
monitor. Total duration of each eye-tracking round was approxi-
mately 3 min. Children returned either on the same day or the day
after for two more rounds for a total of 9 min of eye-tracking
activities.

General data processing. Eye movement data was extracted
using Tobii Studio 3.0 software. Fixations were defined as any
gaze coordinates lasting at least 60 ms, and were identified using
the Tobii Studio fixation filter. Adjacent gazes (i.e., gazes within
a 0.5° radius, lasting less than 75 ms) were merged into a single
fixation. To help visualize data, fixations were overlaid onto a
video recording of stimuli presented in each scene. We then
extracted fixation data of each area of interest (AOI) for each child.

Procedure. Children were individually administered the
PPVT prior to the start of the study. Following baseline assess-
ment, the child would be escorted to the library to watch video
scenes on the eye tracker. Two trained graduate assistants assisted
at all times in the data collection.

Children were assigned to one of three sequences of video
scenes. For example, after calibrating the gaze, a child would

watch four brief scenes (each with a different cue). The researcher
assistant would then administer the word identification tasks. The
next child would watch a different set of scenes followed by the
appropriate word identification tasks. In this manner, we counter-
balanced the treatment throughout the data collection. Second and
third rounds occurred sometime later in the day or the next day
following the same administrative protocol. Data for all three
rounds included 104 4-year-olds.

Analysis. Dynamic AOIs were drawn around the target items
within the screens for the entire span of time the item was on
screen. In the case of the word, “hurricane,” for example, it began
with an image of a hurricane at the same time a newscaster was
explaining the term. The image appeared on screen for the entire
length of the clip, which was 38 s. In this segment, therefore, the
AOI was drawn around the image of the hurricane and maintained
for the entire time it was on screen.

To examine children’s attention, we used three measures of
fixation. First, we used the total fixation duration to the screen in
each clip (i.e., this could include any object, conversation, or
scene, not just the target word) as a measure of overall attention.
Second, we calculated the time it took for children to fixate their
attention on the novel object after it was named (i.e., how long it
took to look at the visual of hurricane once the word was said) as
a measure of orientation. Third, we calculated the amount of time
spent fixating on the target item after it was named as a measure
of targeted attention. These measures have been used extensively
to examine visual attention (e.g., Both-deVries & Bus, 2014;
Neuman, Pinkham, Kaefer, & Strouse, 2014).

Given that the video scenes varied in length (e.g., see minor
variations in Table 5), we created percentages for fixation duration
to examine differences in attention across the four pedagogical
cues. Percentages were created by dividing each child’s fixation
duration by the total time of the scene. Once the percentage data
was calculated for each word, we then averaged that information
across words to get the mean fixation time (or orientation time) for
each of our pedagogical categories. We then used repeated mea-
sures ANOVA with the four cues as the within subject factor, and
the child’s age in months as a covariate, followed by paired sample
t tests to examine differences between these types of cues, and
word identification in context and in new context. Age in months
was used as a covariate to account for potential developmental
differences across the 4-year-old age span among our sample.
Finally, we explored whether these differences might reflect a
language factor, using a median split, to compare these results for
children who had higher or lower PPVT scores.

Results

Attention and screen-based pedagogical supports. Table 6
describes the means and standard deviations of children’s attention
to these screen-based supports. For overall visual attention, re-
peated measures analysis revealed no significant effect of age, F(1,
103) � .075, p � .784, or a significant age by cue interaction, F(3,
101) � .51, p � .677. There was, however, a statistically signif-
icant main effect of cue, F(3, 101) � 6.23, p � .001. To examine
these differences, we collapsed the pedagogical cues into our two
categories. As shown in the table, scenes that used ostensive cues
(definition, repetition) attracted more attention overall than scenes
that used attention-directing cues (visual effects; sound effects),
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t(104) � 21.08, p � .001. That is, children looked longer in
general at everything on the screen when ostensive cues were used.

We then examined the time it took for the child to orient to the
new item once the vocabulary word was used. Similarly, a re-
peated measures analysis showed no significant effect of the
covariate, F(1, 103) � .67, p � .416, or a significant age by cue
interaction, F(3, 101) � .49, p � .692. There was, however, a
statistically significant main effect of cue, F(3, 101) � 2.69, p �
.046. Again, we followed up this analysis by collapsing the ped-
agogical cues into our two categories. As shown in the table,
ostensive cues were also faster to orient children toward the
specific target word than attention-directing cues, t(103) � 9.86,
p � .001. It took a shorter time for children to orient to target
words with ostensive cues than attention-directing cues (7.71 com-
pared to 9.68).

Finally, we examined the amount of time children looked at the
target word after it was named. Once again, we found no signifi-
cant effect of age, F(1, 103) � 1.46, p � .230, or a significant age
by cue interaction, F(3, 101) � 1.07, p � .367. There was,
however, a statistically significant main effect of cue, F(3, 101) �
2.99, p � .035. Follow-up tests showed children looked longer at
the target word with attention-directing cues than with ostensive
cues, t(103) � 16.24, p � .001. Children focused more time
specifically on the target word after it had been named with these
cues. In brief, it indicates that the two cues may have served
somewhat different purposes: Children paid more attention to the
screen with ostensive cues, suggesting that they were more en-
gaged in the scene. As a consequence, they were faster to orient to
the target item when it was announced. But they did not stay there.
Rather, the attention-directing cues kept them directed to the target
word, suggesting that the time they spent actually looking at the
item was more important than looking at the overall scene.

Examining the results of our word identification tasks partially
bears out this thesis. As shown in the table, there were no differ-
ences between these cues for in-context word identification
t(102) � 0.35, p � .730. This was a relatively straightforward task,
asking children to simply recall the scene in which the target word
was given. However, there was a significant difference in word
identification in new contexts, in which the task required the child
to label a word without such contextual support, t(102) � 3.09 p �
.003. In this case, children identified more words in new contexts
when watching the attention-directing cues than the others. These
results indicate that the focused time on the vocabulary word
essentially paid off in a greater ability to identify the word.

Differences by language proficiency. Our final analysis fo-
cused on whether there were differences in attention and word
identification by children’s language proficiency. To do so, we

created a categorical variable for PPVT, with those children who
were higher (M � 98.77, SD 10.56) and those who were lower
(M � 75.50, SD 8.95) in receptive language. As shown in the table,
there were no significant differences in attention to either set of
cues (all ps � .01). Both groups showed similar patterns, with
children spending greater attention on the ostensive cues of defi-
nition and repetition than the visual or sound effect cues.

No significant differences between groups were reported in
identifying words in context. Both groups appeared to score sta-
tistically equivalent on word identification in context (all ps � .1).
This was not the case, however, for words in new contexts. In this
case, children with higher PPVT scores were more likely to benefit
from the attention-directing cues than ostensive cues t(46) � 3.52,
p � .001, whereas there were no significant differences in cue type
for children with lower PPVT scores t(53) � 1.25, p � .216. These
results suggest that children with higher receptive language skills
were able to use these cues more effectively to identify words in
new contexts than those with lower receptive language skills (see
Table 7).

Discussion

These studies were designed to survey the current landscape of
educational media on streaming platforms and to examine the
kinds of pedagogical features that might predict vocabulary learn-
ing. Building on previous research that scanned the marketplace
(Fenstermacher et al., 2010; Vaala et al., 2010), our focus in Study
1 was to conduct a content analysis of vocabulary learning oppor-
tunities, and to determine the ways in which developers designed
their programs to teach vocabulary. Based on this analysis, we then

Table 6
Means and Standard Deviations of Children’s Attention to Vocabulary Scenes

Variable Ostensive cues Attention-directing cues

Proportion of total time spent fixated on screen��� .57 (.19) .25 (.10)
Proportion of time attending to target (after target named)��� .31 (.12) .49 (.15)
Time to fixation on target (after target named)��� 7.71 (1.71) 9.68 (1.19)
In context word learning .61 (.23) .62 (.23)
New context word learning�� .55 (.24) .62 (.25)

�� p � .01. ��� p � .001.

Table 7
Means and Standard Deviations of Screen-Based Pedagogical
Supports by PPVT

Variable
Ostensive

cues
Attention-directing

cues

Attention
Lower PPVT .53 (SD .21) .24 (SD .17)
Higher PPVT .60 (SD .19) .26 (SD .06)

Word identification-in context
Lower PPVT .56 (SD .31) .57 (SD .29)
Higher PPVT .64 (SD .28) .65 (SD .31)

Word identification-new context
Lower PPVT .50 (SD .26) .54 (SD .27)
Higher PPVT .59 (SD.22) .72 (SD .22)

Note. PPVT � Peabody Picture Vocabulary Test-IV.
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attempted to isolate the most prevalent pedagogical cues to exam-
ine which might predict children’s attention and subsequent ability
to identify words both in-context and in new contexts.

Our findings revealed that over 66% of the programs streamed
on video platforms had at least one or more vocabulary scenes, a
percentage substantially more than previous scans of the market-
place of educational TV (Linebarger & Piotrowski, 2010; Nichols
Linebarger et al., 2017). Nevertheless, there was considerable
variability, ranging from one to seven scenes, across programs in
how many opportunities children had to learn words. Of the over
2,000 vocabulary scenes identified, more than half of the words
were likely to be already known by 4-year-olds, while the other
were unique to this age group, and more likely to be known by 6-
to 8-year-old children.

These results were in contrast to Larson and Rahn (2015),
content analysis of vocabulary episodes in Sesame Street’s Word
on the Street initiative. In their case, word difficulty was measured
using Beck and McKeown’s Tiers heuristic (e.g., Tier 1 represent-
ing familiar words; Tier 2 words worth teaching; and Tier 3
content-related words; Beck, McKeown, & Kucan, 2002). These
researchers found that over 76% met the criteria of Tier 2 words,
with only 12% Tier 1, considered familiar. Such differences in our
findings most likely reflect the selection of programs reviewed. In
our review, for example, vocabulary was one among other skills
taught in these educational media, whereas Word on the Street
represented a deliberate initiative designed to improve vocabulary
development for young children at risk.

Still, the choice of words in both content analyses was some-
what perplexing. As Fisch (2014) has described, it could reflect the
tension often faced by media developers between the wish to
entertain and the desire to educate. In our case, for example, words
like broccoli, baboon, and ukulele—all words unlikely to be
known by preschoolers would also not easily fall into a Tier 2
category, that is, high utility words across a variety of contexts.
Similarly, words like humongous, prickly, and splatter in Word on
the Street, would hardly seem exceptional candidates for direct
teaching, another criterion for Tier 2 words. Rather, in each case,
we could find no rationale for the selection of words, leading one
to question the ultimate educational utility of vocabulary teaching
in these media. Given that so few words can be directly taught
(Anderson & Nagy, 1992), subsequent work by media developers
might consider a more efficient, effective, and systematic approach
to word selection. For example, there is now a plethora of word
lists and norm-referenced lists that could serve as a resource for
future development (Biemiller, 2009; Hiebert & Pearson, 2010).

To teach words, producers of media must rely on techniques to
engage children’s attention. Building on the research by Anderson
and his colleagues (Anderson & Pempek, 2005), studies have
shown that visual attention to media is associated with learning,
and that program content and production techniques can maximize
children’s attention to programs. For example, Huston and Wright
(1983) identified a set of formal features, such as music, dialogue,
sound effects, zooms, and cuts, and demonstrated how these fea-
tures encouraged young children’s thoughtful processing. Never-
theless, attention to media does not necessarily predict compre-
hension. Young children may simply respond automatically to the
saliency and unfamiliarity of formal features. Rather, the content
of the educational message must be understandable (Neuman et al.,
2017). Fisch (2000) has argued that embedding educational con-

tent within a narrative structure capitalizes on children’s cognitive
resources, which have limited capacity at a young age, and there-
fore, may aid in comprehension.

Identifying the pedagogical features used by producers to teach
vocabulary words was an effort to acknowledge both content and
formal features. As one might predict, we found that these educa-
tional media relied on attention-directing, specifically visual ef-
fects, far more than ostensive cues. These results might be due to
producers view of the developmental limitations of preschoolers’
background knowledge. Ostensive definitions often rely on ana-
logical reasoning or comparing one thing to another (Gelman &
Kalish, 2006), assuming that the listener has sufficient background
understanding to recognize the information being given. Attention-
directing cues may also reflect the medium’s ability to tell a story
through sound, animated visual images, and music (Bus et al.,
2015).

How these cues might function for vocabulary learning, in
particular, was the focus of Study 2. The results of our analysis
provided a more complicated pattern of attention than earlier
studies have suggested (Bryant & Anderson, 1983). For example,
recognizing that attention is a necessary prerequisite to under-
standing and retention, Anderson, Choi, and Lorch (1987) in their
studies of Sesame Street observed a phenomenon described as
attentional inertia. That is, the longer a look on a screen (in this
case, TV) is maintained, the conditional probability that it will be
further maintained increases substantially. In other words, the
chance of losing attention is at its highest within that first look;
from then on, the chances of looking away go down. The assump-
tion is the longer the look, the greater the educational benefit.

Yet in our case the “longer the look” (at the scene) did not
predict word learning. Rather, these active and engaged children
appeared to make decisions about when and what to look for.
Although children spent more time looking in scenes using osten-
sive cues, and were quicker to orient to the target word, they spent
less time looking at it. On the other hand, with attention-directing
cues, once the target word was named, children spent more time
looking at it, and were more likely to identify the word in new
contexts. For word learning, therefore, attention-directing cues
seemed to be the most effective strategy. Children seemed to
actively monitor the scene and to make ongoing decisions about
what was most relevant within it. It reflected an active, “minds-on”
pattern of viewing, in which children are more likely to quickly
sample parts of a program most salient to them (Hirsh-Pasek et al.,
2015). Whether this “sampling” draws children’s attention to cer-
tain relevant content (e.g., in this case words) at the expense of the
overall meaning or comprehension, however, is something that
should be examined in future research.

Unfortunately, neither ostensive nor attention-directing cues by
themselves appeared to exert additional support for children with
lower PPVT. These cues did not help to level the playing field.
Children with higher receptive language scores identified more
words using both sets of cues than their lower PPVT peers. This
finding replicates results from numerous studies on incidental
word learning as well as explicit vocabulary instruction (Coyne et
al., 2013), and further supports the existence of Matthew Effects
(i.e., the rich get richer while the poor get poorer; Stanovich, 1986)
in vocabulary development. It suggests that without intensifying
vocabulary supports for children who are most at risk for language
and/or reading difficulties, the current educational media might
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further exacerbate the gap rather than close it (Coyne et al., 2010;
Penno, Wilkinson, & Moore, 2002).

We recognize that there are a number of limitations in the
present study. The study was correlational in its design. We do not
claim to draw causal inferences that these pedagogical cues foster
vocabulary learning. In addition, our analysis of pedagogical cues
was based on extant programming, representing the clearest ex-
amples of each set of cues and words targeted for instruction. To
account for minor differences and time differentials within clips,
we used a proportional score and a within-subject design to control
for such variability. Further, although eye-tracking is a noninva-
sive strategy, we recognize that it does not represent a typical
viewing context. In more natural settings, numerous distractions
(e.g., dinner time, play activities, multitasking) may mediate chil-
dren’s attention from media. And finally, our analysis of visual
attention was based on fixation variables. A more fine-grained
analysis of eye movement patterns, for example, might better
describe the dynamics of attention in relation to the pedagogical
supports in educational media for word learning.

Recognizing these considerations, we believe that our findings
represent an important first step in understanding the potential of
streaming videos, their production techniques and how they may
support children’s word learning. Our analysis of the current
landscape suggests that children may be exposed to more
vocabulary-building experiences than previous reported. This is
good news and may suggest that on the advice of experts, produc-
ers of media are beginning to address the more complex skills of
vocabulary and knowledge-building experiences than in the past,
when much educational programming and educational apps were
largely focused on basic skills (Guernsey et al., 2012). Educational
media has an enormous potential to enhance children’s access to
vocabulary through digital stories and informational programming
when it is consistent with established theories of learning (Lesser,
1972). Studies have shown that when optimally designed, digital
stories can facilitate the learning of new vocabulary and story
comprehension (Takacs, Swart, & Bus, 2014).

Our analysis of pedagogical cues may offer several promising
new directions for research and media production. It might extend
the research on features that support learning, leading to a more
nuanced model of attention that could be useful for media produc-
ers. For example, attention-directing cues might focus children’s
attention more deliberately, targeting particular skills for learning.
Specific sound effects might prime children to pay attention to a
new word. On the other hand, ostensive cues might be used at
various points in a story to sustain attention and promote the
narrative thread throughout a story, leading to greater overall
comprehension. In both of these examples, different cues could be
used more intentionally to engage children’s thinking and to fur-
ther bolster story and text comprehension.

Finally, studies have shown the potential advantage of engaging
both sets of cues more intentionally (e.g., such as sound effects
matched to verbal (definitional) cues) on children’s learning,
matching the nonverbal information sources with the oral dialogue
or text. Consistently with our theoretical model of dual coding
(Paivio, 2008) when there is close congruency and temporal prox-
imity between channels, these cues can potentially support learn-
ing, and could address the more intensive support that children
with language difficulties might need (Verhallen et al., 2006). Too
often, however, studies have shown verbal/visual/sound effect

mismatches (Linebarger & Piotrowski, 2010; Vaala et al., 2010),
potentially diverting children’s attention from the language and
word meanings. Well-designed digital stories that use these ped-
agogical cues to intensify word learning in a synergistic manner
might be especially helpful to children who have fewer back-
ground experiences or might need greater supports for deriving
word meanings. These results could support a more intentional
approach to media design to enhance children’s opportunity to
learn vocabulary. Given their enormous appeal to young audi-
ences, maximizing the design capabilities of these digital assets
may offer an important additional scaffold to facilitate low-income
children’s vocabulary development.
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