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Two studies explored the role of play in a vocabulary intervention for low-income preschoolers. Both stud-
ies presented new vocabulary through book-readings. Study 1 children (N=249; Mg =59.19 months)
were also randomly assigned to participate in Free Play, Guided Play, or Directed Play with toys relating
to the books. Guided and Directed Play conditions involved different styles of adult support. Although
children in all conditions showed significant gains in knowledge of target vocabulary words, children in
both adult-supported conditions showed significantly greater gains than children experiencing Free Play.

52{‘:];’:?; In Study 2, classroom teachers implemented our procedures instead of researchers. All children (N=101;
LOW_inwn{e Mgge =58.65 months) reviewed half the vocabulary words through a hybrid of guided and directed play

Preschool classrooms and half the words through a picture card review activity. Children showed significant pre- to post-test
Book-reading gains on receptive and expressive knowledge for both sets of taught words, but they also showed signif-
Play icantly greater expressive vocabulary gains for words reviewed through play. These results suggest that

there are unique benefits of adult-supported play-based activities for early vocabulary growth.

© 2018 Elsevier Inc. All rights reserved.

One proverb states, “All work and no play makes Jack a dull
boy” (Howell, 1659). Yet, “All play and no work makes Jack a mere
toy” (Edgeworth, 1825, p. 155). This poetic pair captures not only
the benefits of children’s play but also its limitations. Time for
play in classrooms is dwindling, as educators and policymakers
emphasize other activities believed to be more educationally effec-
tive (Elkind, 2008; Miller & Almon, 2009). However, data show
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that playful learning promotes language, cognitive, and social skills
that are critical for academic success (e.g., Hirsh-Pasek, Golinkoff,
Berk, & Singer, 2009; Roskos & Christie, 2000). Although a recent
review of the research on the developmental benefits of play
(Lillard et al., 2013) provided an important critique, the concerns
are not equally applicable to all types of play or all developmen-
tal outcomes (Nicolopoulou & Ilgaz, 2013). To balance conflicting
notions of the role of play in children’s development and educa-
tion, we need to understand which types of play activities relate to
which outcomes. As part of the broader Read-Play-Learn project,
two studies presented here explored various approaches to lever-
aging play alongside more established book-reading methods to
promote vocabulary growth in low-income preschoolers. Play pro-
vides a way to scaffold children’s vocabulary development through
engagement with words in meaningful contexts. A playful review
of new vocabulary items differs substantially from the didactic
teaching methods commonly used in preschool classrooms (Early
et al.,, 2010). Here we focus on vocabulary introduced through
book-reading sessions and evaluate whether playful approaches
activities to word learning assist low-income preschoolers in aug-
menting their vocabulary knowledge. We also examine whether
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play is more effective than a direct instruction approach to supple-
menting the vocabulary support occurring within book-reading.

1. Promoting vocabulary growth in low-income
preschoolers

Early vocabulary powerfully predicts children’s later language
development, reading skills, school-readiness, and academic suc-
cess (Dickinson & Porche, 2011; Morgan, Farkas, Hillemeier,
Hammer, & Maczuga, 2015; Rowe, Raudenbush, & Goldin-Meadow,
2012). For example, Storch and Whitehurst (2002) found statisti-
cally significant indirect effects of preschool oral language skills
(e.g., receptive and expressive vocabulary) on reading abilities in
Grades 1-4. Also, rates of early vocabulary growth predict the
structure of children’s brains years later, with changes in corti-
cal regions relevant to continued language development (Asaridou,
Demir-Lira, Goldin-Meadow, & Small, 2017).

Although fostering vocabulary development is important for all
children, it is especially crucial to examine trajectories for chil-
dren from low-income families (Farkas & Beron, 2004; Snow, Burns,
& Griffin, 1998). The quantity and quality of language input for
children from low-income families is typically less than for their
higher-income peers (Hart & Risley, 1995; Hindman, Wasik, & Snell,
2016; Hoff, 2013; Rowe, 2008). Both quantity and quality of early
language input play a large role in language development (Cartmill
et al., 2013; Goldin-Meadow et al., 2014; Hirsh-Pasek, Adamson
et al,, 2015), and quality often mediates the relation between
socioeconomic status and language outcomes (Bracken & Fischel,
2008). Enhancing language environments in formal childcare or
preschool initiatives (e.g., Head Start, universal pre-K) is one poten-
tial venue for providing language support to children otherwise at
risk (Vernon-Feagans, Bratsch-Hines, & The Family Life Project Key
Investigators, 2013), and that is what we aimed to do in the current
study.

1.1. Vocabulary development in early childhood programs

Much work needs to be done to ensure that early childhood
programs are providing high-quality developmental support for
all children. Numerous studies have found low-quality language
and literacy instruction in early childhood classrooms (Dickinson,
Hofer, Barnes, & Grifenhagen, 2014; Hindman & Wasik, 2013;
Justice, Mashburn, Hamre, & Pianta, 2008; Mashburn et al., 2008).
Early word learning, in particular, is not sufficiently supported at
many preschools (National Early Literacy Panel, 2008; Neuman &
Dwyer, 2009).Recent data from Fuller, Bein, Bridges, Kim, and Rabe-
Hesketh (2017) indicate that pre-kindergarten programming that
is academically oriented (i.e., which spends significant amounts of
time emphasizing oral language skills and preliteracy skills, as well
as math concepts) is associated with greater gains in children’s lan-
guage and math skills than those seen for children in home-based
care or less academic-oriented programming. Such research fur-
ther suggests that incorporating high-quality support for language
development is a key ingredient in maximizing the benefits of early
education.

Part of high-quality support for vocabulary growth involves
addressing the many aspects of what it means to know a word
well. Vocabulary knowledge can be conceptualized as being along
a continuum from not understanding a word’s meaning to having
a deep understanding, and vocabulary interventions and assess-
ments differ in the level of knowledge targeted (Christ & Wang,
2011; Coyne, McCoach, Loftus, Zipoli Jr, & Kapp, 2009; Hadley,
Dickinson, Hirsh-Pasek, Golinkoff, & Nesbitt, 2016). Although many
efforts to improve children’s word knowledge and the word gap
focus on presenting many new words efficiently, children show

greater depth of vocabulary knowledge when they engage with
new words in extended and varied ways (Coyne et al., 2009).

1.2. Efficacy of vocabulary interventions

Research on vocabulary acquisition suggests that word learn-
ing is facilitated through six principles: (1) frequent exposure,
(2) capturing the child’s interest, (3) interactive and responsive
environments, (4) meaningful context, (5) diversity of words and
language structures, and (6) leveraging of grammatical knowl-
edge (Harris, Golinkoff, & Hirsh-Pasek, 2011; Hassinger-Das,
Toub, Hirsh-Pasek, & Golinkoff, 2017; Konishi, Kanero, Freeman,
Golinkoff, & Hirsh-Pasek, 2014; Reed, Hirsh-Pasek, & Golinkoff,
2017). Wasik, Hindman, and Snell (2016) particularly emphasize
the value of systemic exposures to new words and a variety of tasks
that invite children to truly engage with the words.

Our work focuses on common activities that can implement
these principles within the preschool classroom: reading and play-
ing. During these activities, vocabulary words and their meanings
can be highlighted in interesting and relevant ways for children
through explicit verbal discussions and images or props that depict
word meanings, as well as gestures that provide nonverbal support
(Goldin-Meadow & Alibali, 2013). Reading and playing are promis-
ing ways to go beyond rote memorization and facilitate children’s
deeper and longer-lasting word knowledge. Furthermore, playing
especially enables the kind of adaptive and responsive interactions
that should facilitate the natural learning of vocabulary.

1.3. Shared book-reading to support vocabulary

An extensive review of preschool and kindergarten interven-
tions that were designed to build language found that shared
book-reading is the intervention that most consistently results in
vocabulary growth (National Early Literacy Panel, 2008). Meta-
analyses that included studies completed after the cut-off point of
the National Early Literacy Panel (Marulis & Neuman, 2010; Mol,
Bus, de Jong, & Smeets, 2008; Mol, Bus, & Jong, 2009) continue
to find consistent evidence that book-reading interventions yield
moderate-to-strong effects on preschoolers’ vocabulary. Although
a recent systematic review of book-reading interventions (Wasik
et al.,, 2016) noted that gains are typically modest in terms of the
proportion of words that are learned, the authors also argue that
book-reading lends itself to the types of opportunities for expo-
sure to and engagement with words that best facilitate learning.
We therefore used book-reading in our program and incorpo-
rated evidence-based strategies to enhance vocabulary growth. For
example, we built in multiple exposures to words through repeated
readings, questioning about words and the story, and provision
of explicit definitions (Beck & McKeown, 2007; Biemiller & Boote,
2006; Coyne, McCoach, & Kapp, 2007; Coyne et al., 2009; Wasik,
Bond, & Hindman, 2006). We also added opportunities for children
to say target words (Sénéchal, 1997) and to observe and use ges-
ture for non-verbal expression of word meaning (Goldin-Meadow &
Alibali, 2013; Rowe, Silverman, & Mullan, 2013). More details on our
book-reading approach can be found in Dickinson and colleagues
(in preparation).

1.4. Play-based activities to further support vocabulary

Play might be another particularly effective component
for vocabulary interventions (Weisberg, Zosh, Hirsh-Pasek, &
Golinkoff, 2013). Play is often inherently interesting, interactive,
and meaningful for children, and the interdisciplinary science of
learning literature indicates that learning is maximized through
such meaningful and socially interactive learning environments in
which children are active and engaged (Chi, 2009; Hirsh-Pasek,
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Zosh et al., 2015; Meltzoff, Kuhl, Movellan, & Sejnowski, 2009).
Skill-specific curricula often embed focused academic instruction
within play, and studies suggest that these curricula are more
effective than less targeted approaches in promoting the relevant
academic skills (Jenkins & Duncan, 2017; Phillips et al., 2017). Prior
studies on vocabulary growth, in particular, have found positive
effects of coupling reading and playing (Han, Moore, Vukelich, &
Buell, 2010; Hassinger-Das et al., 2016; Roskos & Burnstein, 2011;
Weisberg, Kittredge, Hirsh-Pasek, Golinkoff, & Klahr, 2015). Indeed,
Lillard et al. (2013) suggested that one of the few areas where play
had a demonstrable effect was in language learning. What prior
studies have not explored is the comparative and unique effects of
different types of postreading play activities on preschoolers’ word
learning. Our research addresses this gap.

Specifically, our three different approaches in Study 1 were
free play and two approaches involving adult participation and
support: guided play and directed play. Free play, which grants
children freedom for exploration, allows them to engage in dis-
covery learning and practice skills with no constraints from adult
involvement (Fisher, Hirsh-Pasek, Golinkoff, Singer, & Berk, 2010;
Johnson, Christie, & Yawkey, 1999; Singer & Singer, 1990). Pyle and
Danniels (2017)found free play to be the most common form of play
in early childhood classrooms. This approach to play capitalizes on
children’s interests and provides a meaningful context in which to
encounter vocabulary, thus tapping into at least two of the six prin-
ciples of vocabulary acquisition (Harris et al., 2011; Hassinger-Das
et al., 2017; Konishi et al., 2014).

Although we included a Free Play condition in Study 1 to see
whether it could facilitate vocabulary learning, the literature sug-
gests that free play is not an optimal pedagogy when there is
a specific learning goal (Chien et al., 2010; Fisher, Hirsh-Pasek,
Newcombe, & Golinkoff, 2013; Klahr & Nigam, 2004). Instead,
adults’ subtle assistance through guided play has been associated
with better learning outcomes. Guided play falls under the umbrella
of playful learning (Hirsh-Pasek & Golinkoff, 2011; Hirsh-Pasek
et al., 2009; Weisberg, Hirsh-Pasek, Golinkoff, Kittredge, & Klahr,
2016), preserving the playfulness and child-directedness of free
play and the goal-directedness of formal instruction (Ash & Wells,
2006; Han et al., 2010; Rogoff, 2003; Roskos, Tabors, & Lenhart,
2004; Toub, Rajan, Golinkoff, & Hirsh-Pasek, 2016; Weisberg, Hirsh-
Pasek, & Golinkoff, 2013; Weisberg et al., 2016). Guided play builds
on theories emphasizing the significance of social interactional
contexts for children’s learning. According to these frameworks, a
significant portion of children’s learning happens in shared mean-
ingful contexts, through apprenticeships that occur against the
backdrop of guided interaction (Rogoff, 2003; Vygotsky, 1978). In
this spirit, adults using guided play for vocabulary support find
opportunities to infuse children’s unfolding play with references
to target words, reminders of their meaning, and questions that
link the meaning to prior knowledge and that invite them to apply
and expand upon their knowledge. Because it exemplifies all six
principles of vocabulary acquisition (Harris et al., 2011; Hassinger-
Das et al.,, 2017; Konishi et al., 2014), we anticipated that guided
play would be a successful strategy.

Our third approach to play was directed play. Here, the adult
leads the play as an external director, rather than serving as a
supportive participant. For example, directed play might involve
an adult leading children in a re-enactment of a storybook using
figurines. This approach resembles direct instruction methods in
which the adult explains the exact meaning of concepts and con-
trols the flow of behavior (Kirschner, Sweller, & Clark, 2006).
Directed play also embodies all the principles of vocabulary acqui-
sition except possibly the interactive and responsive principles of
language learning, since there is not much room for considera-
tion of children’s contributions (Harris et al., 2011; Hassinger-Das
et al., 2017; Konishi et al., 2014). Directed play might be an effec-

tive combination of an element of playfulness with a more didactic
approach. However, this type of play is not playful learning, because
children do not lead.

Here, we empirically compare the benefits of these three differ-
ent play approaches for post-reading vocabulary learning. By first
testing playful vocabulary review through school visits by mem-
bers of the research team (Study 1) and then shifting to delivery by
classroom teachers (Study 2), we examine the feasibility and effec-
tiveness of these methods in practical settings. Additionally, our
Study 2 comparison of a playful approach versus a more didactic
approach further unpacks the unique benefits of a playful pedagogy.
By starting with the established activity of book-reading, these
studies probe the possible added value of play as a word learning
tool.

2. Study 1: test of three play-based approaches

In Study 1, children experienced an enriched shared book-
reading activity followed by either free play, guided play, or
directed play. We investigated the following research questions:
(1) Do children in this intervention show improvements in their
knowledge of the targeted vocabulary over time? (2) Which
approach to play is most effective for supporting such vocabulary
development? Additionally, since maintenance of gains is part of
successful learning (Neuman, Newman, & Dwyer, 2011), we took
advantage of an opportunity at one of our sites to explore children’s
retention of word knowledge after a delay of two weeks.

We hypothesized that, across conditions, children would have
greater receptive and expressive knowledge of target words at
post-test than at pre-test. Gains were also expected to be greater
for target words than for words that were present in the story but
not explicitly taught (exposure words) and for words that were
not included at all (control words). We also hypothesized that the
two conditions involving adult support for targeted learning dur-
ing play (Guided and Directed Play) would promote significantly
greater receptive and expressive vocabulary growth than would the
Free Play condition in which the adult only provides toys. Further,
Guided Play was expected to be the strongest condition because it
incorporated more of the language learning principles. Finally, we
hypothesized that gains would be sustained after a delay of two
weeks. While our investigation of retention was more exploratory
in nature, we suspected that the Guided Play condition would show
the greatest knowledge after the additional delay, since the learning
was hypothesized to be stronger in that condition.

Echoing others’ efforts to better understand how intervention
programs can impact subgroups of children differently (Greenberg
& Abenavoli, 2017; Miller, Farkas, Vandell, & Duncan, 2014), we
collected additional background information to address possi-
ble moderators of the effects of different approaches to play.
Specifically, based on prior research on varied language learning
trajectories, we gathered data on children’s home languages and
English Language Learner status (Hindman & Wasik, 2013; Hoff,
2013; Miller et al., 2014), and maternal education (Dollaghan et al.,
1999; Hindman & Wasik, 2013; Qi, Kaiser, Milan, & Hancock, 2006;
Richels, Johnson, Walden, & Conture, 2013).

3. Method
3.1. Participants

After obtaining approval from our Institutional Review Boards
(IRBs), participants were recruited from 10 Head Start preschool

classrooms in Eastern Pennsylvania and from 18 Pre-K classrooms
in Central Tennessee. The Head Start program serves only low-
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income families, and Tennessee’s program prioritizes enrollment
of economically disadvantaged children.

Several weeks before the start of the study, classroom
teachers distributed consent forms (in English and Spanish) to
children’s families. From the two sites, consent was provided
for 258 children (165 in Tennessee). Nine children with-
drew from the study and were excluded from analyses. The
final sample of 249 included approximately nine children per
classroom (46% male; Mgge =59.19 months, SDgge =4.75 months,
rangegge = 39-66 months).

Within each classroom, consented children were first randomly
assigned to condition. Then, and 3-4 children from the same con-
dition were assigned to a small group to participate in the activities
together. Most classrooms only had one group per condition, and
teachers were kept blind to the groups’ conditions. Adjustments to
these initial arrangements were made in a small minority of cases,
based on consideration of teachers’ input on behavioral incompat-
ibility, an aim to have mixed gender groups, and attendance. These
adjustments were made blind to children’s pre-test abilities. Distri-
bution across condition was almost exactly equal, with 84 children
in Free Play, 83 children in Guided Play, and 82 children in Directed
Play. As a preliminary way of exploring retention of gains after an
additional delay, we conducted follow-up testing at the Tennessee
site (n=153; 7 children were absent). This exploration of retention
was not an original focus, as were our other research questions;
it was a bonus set of data that was possible at only the Tennessee
site, and we elected to incorporate it as an additional, secondary
exploration.

All but three children previously participated in a prior study
in this XXXX project, which compared shared book-reading
approaches, followed by a related free play session. In that study,
children’s vocabulary words and books were different from the
ones they encountered in this study. No participants had referrals
or Individualized Education Programs (IEPs) relating to cognition
or language, and all children had sufficient vision, hearing, and
English proficiency. Teacher report indicated that 14.9% of the sam-
ple was designated as English Language Learners (ELL; n=37), and
parent report indicated that Spanish was the home language for
the majority of those children (see Table A1 for additional informa-
tion about children’s languages). Race and ethnicity information
was provided for all but 5 of the final participants (55.3% African-
American; 23.4% Hispanic/Latino, 0.8% Asian, 13.5% Caucasian, and
7.0% Other or Multiracial). Parents reported highest level of mater-
nal education for 196 children: 17.3% some high school, 41.3% high
school diploma or GED, 18.4% trade school, 13.3% associate’s degree,
6.1% bachelor’s degree, and 3.6% graduate degree (see Table A2
for additional family background data). Comparison across the two
sites indicated statistically significant differences in children’s age,
ELL status, home language, maternal education, and race/ethnicity.
Moderation of condition effects by site was therefore examined in
our analyses.

3.2. Materials, intervention, and measures

3.2.1. Book and vocabulary word selection

Two theme-based pairs of commercially available books were
selected after confirming that they were not part of the partici-
pating classroom’s library collections: dragon, with The Knight and
the Dragon (dePaola, 1998) and Dragon for Breakfast (McMullen
& McMullen, 1990), and farm, with Farmer Duck (Waddell &
Oxenbury, 1991) and Pumpkin Soup (Cooper, 2005).

The design involved three types of vocabulary words (see Table
A3): (1) target words (10 per book; 20 per theme), which were
explicitly taught with specific strategies during the intervention
activities; (2) exposure words (3-5 per book; 8-9 per theme), which
were mentioned in the text of the book and sometimes during play

but never explicitly taught; and (3) control words (8 per theme),
which were not included in any intervention materials or activi-
ties. We tested exposure and control words to isolate learning that
was the result of our teaching efforts and not due to general vocab-
ulary growth. The original books contained some words that were
used for target and exposure words, and we also inserted additional
words into the texts, as needed. In adapting the texts, we ensured
the desired frequency of 1-2 usages per target vocabulary word and
similarities across books in total number of words, number of words
per page, total number of pages, and pictorial representations of
target words. The adaptations did not significantly alter the story-
lines from the original books; they typically described additional
details.

In selecting target, exposure, and control words, we sought
adult-conversational words of high utility, as in the “Tier 2” desig-
nation by Beck, McKeown, and Kucan (2013). Word selection was
also driven by feasibility of child-friendly definitions, semantic and
phonological distinctness, difficulty, frequency of use (Biemiller,
2010; Chall & Dale, 1995), and the likelihood of words’ unfamil-
iarity, based on prior data from this project. Each set of words
contained concrete and abstract nouns, verbs, adjectives, and spa-
tial prepositions, since children’s word-learning might vary based
on form class and concreteness (Beck & McKeown, 2007; Hadley
et al., 2016).

3.2.2. Intervention procedure

Data were collected March-May 2012. Participating classrooms
were randomly assigned to the dragon or farm theme during a prior
study, and assignments were swapped for this phase so that partic-
ipants encountered a new theme, with new books and new words.
Groups of 3-4 children assigned to the same condition engaged in
our activities with an Intervention Specialist (IS). These ISs were
recruited through advertisements in the community (e.g., on a uni-
versity job listings site and at community colleges) which targeted
people who were interested in children’s language development
and who had previously worked with young children. All nine ISs
were females with experience in early childhood settings and had
or were completing related degrees. Some had previously worked
as preschool teachers, and others had worked at local libraries or
book stores reading books to children. ISs completed 2-3 train-
ing sessions (3-4h each) in which they reviewed the scripts and
guidelines with the research team and participated in role-playing
exercises to practice leading the various book-reading and play ses-
sions. ISs conducted book-reading sessions and all three types of
play sessions in their assigned classroom(s). Most ISs had 8 play
sessions of each type (Free Play, Guided Play, and Directed Play; 4
sessions per group for each of 2 books in the theme).

During each of two weeks, children participated in four consecu-
tive days of back-to-back book-reading and play sessions. Activities
were based on the first book in the theme in week 1 and the sec-
ond book in the same theme in week 2, with half of the groups that
were assigned to a given theme starting with one book and half
starting with the other. ISs’ records showed that children attended
the small group activities an average of 7.14 of the 8 intervention
days (SD=1.30,range = 3-8 days), with no condition differences and
no opportunities to make up absences. There were two main mea-
surement periods: pre-testing occurred within one week prior to
the first day of intervention activities, and post-testing occurred
within one week after the last day of activities. A follow-up round
of testing occurred with a subsample of children two weeks after
post-testing. Testing typically occurred by classroom, with 2 days
per classroom per measurement period. Therefore, within each
classroom, children from all conditions were tested within the
same 2-day period, and any differences between classrooms in the
amount of time that passed between activities and testing peri-
ods were not confounded with condition comparison. On average
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23.78 days (SD=6.95) elapsed between pre- and post-testing. Time
elapsed was not significantly related to post-test scores.

3.2.2.1. Book-reading. For each book, we created a script to guide
ISs through each 10-min reading, and ISs were instructed to
minimize deviations from the scripts. The script outlined evidence-
based strategies (Biemiller & Boote, 2006; Goldin-Meadow &
Alibali, 2013; Sénéchal, 1997; Wasik et al., 2006) for enriching
the book-reading by elaborating on the book’s text and illustra-
tions. Each of a book’s 10 target words was included in the book’s
text. Direct instruction of word meanings was supplied across
all readings; children were encouraged to participate more in
later readings. Initially children were given a child-friendly defini-
tion, commentary that included additional conceptual information
about the word’s meaning, encouraged to use a gesture, and were
directed to look at relevant parts of the pictures. For example, when
the target word fierce appeared in the book, the IS used her script
to explain, “The dragon wants to scare the knight so he is practic-
ing making a fierce face [point to picture] [growly scary voice]. He
shows his teeth like this [make a face]. You try to make a fierce face
that might scare someone. You guys look scary!” Scripts for later
sessions encouraged children to produce the words by first giving
a brief review of key content from the page and then pausing at
the point the word was to be used. The brief review supplied addi-
tional information about the words, and prompts for gestures were
included when relevant: “The dragon also wanted a book on how
to fight. What did he do? Yes, he looked around for a book on how
to fight knights; he rummaged around in his box for a book. Let’s
pretend we're rummaging around to look for a toy.” After the read-
ing, the IS reviewed the story and words using illustrations from
the book and separate picture cards to briefly review target words.
These reviews also gradually increased demands on children to
jointly construct the story and produce the words themselves: “The
dragon also tried to scare the knight by showing his sharp claws.
What do we call an animal’s claws? Yes, talons. [show picture card]
Let’s all say that now! Talons. [children repeat]] What else can
animals do with them? [catch food].” Comprehension-related dis-
cussions were included in the scripts for each book reading, with
progressively more challenging questions as the story became more
familiar.

3.2.2.2. Play. There was a collection of toys related to each book,
with a setting piece (i.e., castle, farm house), figurines, and props
relevant to the story. One complete set of toys was available to the
groups of children for a 10-min play period following each book-
reading. In the Free Play condition, children played with the toys
in whatever manner they chose, with the IS supervising and only
intervening regarding safety or conflicts. By design, this condition
did not involve active adult support of vocabulary. In the other
two conditions, the IS actively participated in the play and added
reviews of target vocabulary words. To minimize task demands,
only half of each book’s 10 target words were designated as focus
words on a given day, so each word was reviewed during two play
sessions.

In the Directed Play condition, the IS followed scripted lan-
guage to direct children in a reenactment of the book’s story. Each
script included three instances of each of the day’s target words:
a brief definition and two uses as part of the IS’s narrative and
re-enactment directions (e.g., “...everyone in the castle [was] so
surprised to see a dragon emerging from the egg,” “Emerging means
to come out of something,” and “Can you make the dragon emerge
from, or come out of, the egg?”). If necessary, ISs could adapt the
script based on their interactions with children, but they were
instructed to follow the script as closely as possible to incorpo-
rate the words properly. Children were expected to listen to the
IS’s narrative and play along.

In the Guided Play condition, children chose what to do during
their play. The IS did not read from a script or require children to
follow re-enactment instructions. Instead, she was told to follow
children’s lead, join their play (e.g., manipulating the toys and talk-
ing as a character), and incorporate target vocabulary as naturally
as possible. To keep frequency of exposure controlled across adult-
supported play conditions, the IS was instructed to incorporate each
of the day’s five assigned words three times, just like in Directed
Play. In this condition, however, the three instances included a
definition, a closed-ended question, and an open-ended question.
Closed-ended questions had easy answers, often based on the ques-
tion itself, the word’s definition, or the story. Open-ended questions
challenged children to think more deeply about the word, and there
was no single correct answer. The aim was to find natural opportu-
nities to incorporate the words into the more child-directed play.
Instead of a verbatim script, a guidance card outlined key elements
of the words’ definitions (e.g., “coming out of something” for emerg-
ing) and sample questions (e.g., “Does emerging mean going into or
coming out of?” for a closed-ended question or “Can you think of
some other things [character]| can emerge from?” for an open-ended
question). The IS kept the assigned words in mind and looked for
opportunities to build on what children were already doing and to
segue into reviewing a related vocabulary word.

3.3. Measures

Children were tested one-on-one (20-25min) with both a
receptive and an expressive test, in a counterbalanced order. All
words associated with a given theme were tested on at least one, if
not both, of these vocabulary tests.

3.3.1. Receptive test

We devised a receptive test similar to the Peabody Picture
Vocabulary Test (Dunn & Dunn, 2007), but with fewer foils and
incorporating the specific words in our study. The experimenter
displayed a page with three images in a row and asked the partici-
pant to point to the image showing a representation of a particular
word (e.g., “Where’s throne?”). Each page included the correct ref-
erent, a conceptual foil, and a thematic foil (e.g., throne, folding
chair, and crown, respectively). All images differed from the books’
illustrations, the picture cards used during book reading, and play
session toys, making this a test of extension and not just recognition
of familiar images. Positions of the three types of images within the
row varied. Children were tested on their theme’s words: 20 target
words (from the two books), 8 control words, and as many of the
8-9 exposure words as could be depicted (6 for farm, 8 for dragon).
Children’s scores reflected the percentage of test items for which
they chose the correct image. Internal consistency for the receptive
measure was calculated from children’s post-test data, where we
expected to see above-chance responses. With Cronbach’s o =.72
for farm and .61 for dragon, results were acceptable but on the low
side, perhaps partially due to the 33% chance of being right on a
given item simply by guessing and to the narrow range of scores
within our sample.

3.3.2. Expressive test

We used the New Word Definition Test-Modified (NWDT-M;
Hadley et al., 2016), modeled after Blewitt, Rump, Shealy, and Cook
(2009). Children were asked to explain the meaning of vocabulary
words using both verbal response and gestures. The experimenter
asked children one question (e.g., “What are talons?”) and then
prompted them further, after their initial response (e.g., “Can you
tell me or show me anything more about talons?”). To keep typical
task duration under 15 min, the expressive test contained a subset
of words from our study—21 total for dragon (13 target, 4 exposure,
4 control) and 18 total for farm (8 target, 6 exposure, 4 control).
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There were three exposure words—tip, plan, accidentally—that
were not featured on the receptive test, because they were not easy
to depict visually. These words were included in the expressive test,
along with a sampling of target, exposure, and control words from
other form classes (no less than 67% of any form class of word).
Video- or audio-recordings were used to facilitate later scoring.

3.3.2.1. Scoring. A child’s expressive task score was the average
information units the child provided per word. Information units
were indications of knowledge about the word’s meaning, includ-
ing the use of synonyms, antonyms, part-whole or hierarchical
relations, function, perceptual features, gestures, and meaningful
context (each counting for 1 point) or basic context (counting for
0.5 point because it involved an association without semantic infor-
mation, such as only saying “Santa Claus” for the word chimney).
For example, for throne, “a chair that queens sit on” has 3 informa-
tion units: “chair” is a synonym, and “that queens sit on” provides
meaningful context and describes function. The range of possible
scores begins at 0 (no information units provided for any item) but
has no predetermined maximum, since participants are not lim-
ited in the amount of information that they can provide in their
responses to the open-ended prompts. Scoring for the expressive
task is described in more detail in Hadley et al. (2016).

Four masters’ students in education served as expressive task
coders, and they demonstrated at least 90% agreement with the
doctoral student Gold Standard coder during training. Then, every
fifth set of child responses consecutively coded by an individual
coder was also compared against the Gold Standard coder’s data to
prevent coder drift. In the case of a discrepancy, the Gold Stan-
dard coder’s code was used, and the other coder re-calibrated
through additional coding practice and feedback before continuing.
The average percent agreement for the 20% of children scored for
reliability was 93.2% (Cohen’s kappa =0.82), indicating substantial
agreement.

3.3.3. Parent questionnaire

A brief questionnaire (available in English and Spanish) about
family background was sent home with participants. Families of
242 participants completed all or most of the questionnaire items.
For the purposes of addressing potential moderator effects for
our second research question, we used parent questionnaire data
to create composite scores based on principal component analy-
sis (PCA) of relevant questionnaire items. For example, children’s
home literacy exposure was a composite of items asking if the
parent has a library card (yes/no), how many books the child has
(<5, 6-10, 11-20, or >20), and how many times per week some-
one reads to the child (0-1, 2-3, 4-5, 5-6, or every day). Home
language was similarly a composite of responses regarding the
proportions of time the child hears and speaks English and other
languages. Another family background item was maternal educa-
tion, documented as either some high school, high school diploma
or GED, trade school, associate’s degree, bachelor’s degree, or grad-
uate degree. With the median falling at a high school diploma (or
GED), a dichotomous split was between those with a maximum of
a high school diploma (n=113) and those with further education
(n=83).

3.4. Fidelity of implementation

Researchers (e.g., graduate students and postdoctoral fellows
involved in the study) coded a subset of the book-reading and
play sessions by counting the percentage of assigned words that
the IS reviewed within the session; they then calculated an aver-
age score for each IS. Coders attended at least one of each IS’s
book-reading sessions and provided feedback to the IS upon com-
pletion of the session or soon afterward. Observations indicated

that each IS reviewed at least 90% of the 10 target words during
the book-reading sessions, which were scripted. Members of the
research team at both sites observed at least one Guided and one
Directed Play session for each IS (ISs were uninvolved in Free Play).
Researchers listened for ISs’ reviews of the 5 assigned words for
that day. All ISs scored at least 90% on Guided Play and on Directed
Play, and they were given feedback regarding errors. To further con-
firm fidelity during Guided and Directed Play sessions, researchers
coded recordings of 4 sessions of each type from each IS. For Guided
Play, each IS at both sites scored an average of at least 90% across
4 coded sessions, with half of the ISs scoring 100% on all 4 ses-
sions. The lowest single-session score was 80%. For Directed Play,
the Pennsylvania site had technical problems that left all but one
IS’s recordings unusable, but that one IS scored 100% on all 4 coded
sessions. At the Tennessee site, all but one IS scored an average of
at least 90%, and the remaining IS had an average of 80% across 4
sessions, due to one initial outlier session. That IS was given feed-
back, and she immediately improved, with a 90% average across all
8 Directed Play sessions.

3.5. Data analyses

Using multilevel modeling (MLM) to account for interdepen-
dency (children nested within intervention play groups, nested
within classrooms), we examined the effectiveness of each play
approach for improving children’s vocabulary knowledge. Fewer
than 5% of children were missing data on one of the two study
outcomes, and analyses were conducted on all available cases for
a given outcome. Unless otherwise noted below, all posthoc pair-
wise comparisons were conducted using Fisher’s Least Significant
Difference (LSD) test, and all effect sizes are presented as Cohen’s
d (Cohen, 1988).

4. Results

Table 1 shows mean raw scores and standard deviations for all
measures by time for the full sample of children and the subsample
that was followed up after an additional delay.

4.1. Children’s vocabulary gains over time

Our first research question asked if children gained vocab-
ulary knowledge through this intervention. In separate models
for the two vocabulary tests, time; was nested within children;
and differences between time points were explored (y1o) (see
Supplementary Materials, Eq. (1)). Collapsing across condition,
initial analyses showed that children’s increase in scores from
pre-test to post-test were statistically significant (ps<.01) for
both receptive and expressive knowledge of target (Breceprive =0.21,
SE=0.01, Cohen’s d =1.34; Bexpressive = 0.42, SE=0.03, d = 1.34), expo-
sure (Breceprive =0.06, SE=0.01, d=0.56; Beypressive =0.10, SE=0.02,
d=0.26), and control words (Breceptive=0.05, SE=0.01, d=0.28;
Bexpressive =0.06, SE=0.02, d=0.24).

Tests of baseline equivalence among target, exposure, and con-
trol words indicated that children showed the least knowledge of
target words at pretest and the most knowledge of control words
(p<.05). To account for potential differences at baseline, our model
controlled for vocabulary knowledge at baseline. Using that model,
we next examined if children learned target words better than
exposure and control words. As seen in the top panel of Table 2, pre-
to post-test receptive and expressive gains for target words were
significantly larger than gains for exposure words (dyecepive = —0.32
and deypressive = —0.47) and for control words (d;eceprive = —0.58 and
dexpressive = —0.89). Posthoc pairwise comparisons also indicated
that gains for exposure words were significantly larger than gains
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Table 1

Study 1: receptive and expressive vocabulary unadjusted means (standard deviations) by assessment session for full sample and subsample with follow-up data.

Measures Full sample (N=249) Subsample with Follow-up data (n=153)
Pre-test Post-test Pre-test Post-test Follow-up
Receptive and expressive vocabulary by level of instruction (collapsed across conditions) (N=249)
Target words
Receptive vocabulary 0.37(0.13) 0.58 (0.17) 0.37(0.13) 0.59(0.17) 0.61(0.18)
Expressive vocabulary 0.14(0.21) 0.56 (0.48) 0.15(0.24) 0.60 (0.50) 0.60 (0.49)
Exposure words
Receptive vocabulary 0.50(0.20) 0.56 (0.22) 0.51(0.18) 0.57 (0.23) 0.61(0.24)
Expressive vocabulary 0.38(0.42) 0.48 (0.26) 0.40(0.42) 0.48 (0.44) 0.52 (0.50)
Control words
Receptive vocabulary 0.45(0.17) 0.51(0.18) 0.45(0.17) 0.51(0.19) 0.50(0.19)
Expressive Vocabulary 0.19(0.23) 0.25(0.26) 0.21(0.24) 0.25(0.25) 0.29(0.31)
Target receptive and expressive vocabulary by experimental condition
Guided play
Receptive vocabulary 0.37(0.12) 0.60 (0.17) 0.38(0.11) 0.62 (0.17) 0.62 (0.17)
Expressive vocabulary 0.14(0.21) 0.59 (0.48) 0.16 (0.24) 0.67 (0.50) 0.64 (0.52)
Directed play
Receptive vocabulary 0.37(0.13) 0.60 (0.16) 0.38(0.14) 0.63 (0.15) 0.66 (0.16)
Expressive vocabulary 0.16 (0.24) 0.64 (0.51) 0.17 (0.27) 0.70 (0.53) 0.66 (0.48)
Free play
Receptive vocabulary 0.37(0.13) 0.54(0.18) 0.37(0.13) 0.54(0.18) 0.55(0.21)
Expressive vocabulary 0.11(0.17) 0.42(0.41) 0.12(0.19) 0.44 (0.44) 0.50(0.47)

Note. The full sample was distributed across Guided Play (n=283), Directed Play (n=82), and Free Play (n=384), and the subsamples with follow-up data had n=52,n=51, and
n=>50, respectively. Receptive task values indicate the proportion of items that were answered correctly, with chance level equal to 0.33 (i.e., select one of three images).
Expressive task values indicate the average number of information units children provided per expressive item, and these scores ranged from 0.00 to 2.63. For comparison,

the range for Hadley et al. (2016) was 0-2.02.

Table 2

Study 1: parameter estimates (standard errors) for effects of level of instruction (top
panel) and condition (middle panel) at post-test and effect size for condition effects
(bottom panel).

Parameters Receptive Expressive
vocabulary vocabulary
Level of instruction effects
Level 1, level of instruction
Intercept, Y000 0.392 (0.023) —0.500 (0.202)
Pre-test performance, Y100 0.335(0.039)" 0.617 (0.042)
Target versus exposure, ¥200 —0.062 (0.015)"  —0.220(0.029)"
Target versus control, Y300 —0.102 (0.015)"  —0.342(0.027)"
Condition effects (full sample)
Level 1, child
Intercept, Y000 0.180(0.134) —0.748 (0.341)
Pre-test performance, ¥100 0.473 (0.078) " 1.229(0.124)
Age at pre-test, Y200 0.001 (0.002) 0.018 (0.005)"
Attendance, y300 0.026 (0.008)" 0.031(0.019)
Gender (males=0), y400 0.007 (0.020) 0.024 (0.050)
Level 2, play group
Guided play versus directed play, 010 —0.010 (0.023) 0.035 (0.060)
Guided play versus free play, Y020 —-0.068 (0.023)"  —-0.116 (0.059)
Level 3, classroom
Theme (0=farm), Y001 —0.028 (0.021) —0.212(0.053)"
Cohen’s d effect sizes
Guided play versus directed play, yo10 —0.061 0.069
Guided play versus free play, Yo20 —0.388 -0.260
Directed play versus free play -0.341 -0.324

Note. N=249. Standard errors adjusted for interdependency among observations. For
test of Level of Instruction effects, target words is the reference group for the com-
parison (negative estimates indicate that target words had larger covariate adjusted
post-test scores). For test of condition effects, guided play condition is the reference
group for the comparison (negative estimates indicate that children in the guided
play condition had larger covariate adjusted post-test scores compared to children
in the comparison condition). Positive estimates for gender indicate that females
made greater gains compared to males. Positive estimates for Theme indicate that
children in the Farm theme had larger post-test gains compared to children in the
Dragon theme. Contrast of Directed Play (comparison group) versus Free Play was
estimated with post-hoc pairwise comparison.

" p<.05.

" p<.01.

for control words on both receptive (p =.005,d=—-0.20) and expres-
sive measures (p<.001, d=-0.33).

4.2. Comparison of play conditions

Our second research question focused on comparative bene-
fits of the three different play conditions for children’s gains in
vocabulary knowledge. Tests of baseline equivalence for receptive
and expressive pre-test scores, gender, age, and ELL status were
conducted in separate multilevel models, with each variable being
predicted by condition assignment. Results indicated that pre-test
differences among the conditions were non-significant (ps>.10).
Based on the means provided in Table 1, the magnitude of the dif-
ference was zero across conditions for the receptive measure. For
the expressive measure, children in the Free Play condition tended
to have lower scores at pretest (d=0.16 for contrast with Guided
Play and 0.24 for Directed Play), while the difference between
Guided and Directed Play conditions was small and non-significant
(d=0.09). Baseline vocabulary (y100), age (¥200), gender (¥300),
attendance (y400), and theme (ygp1) were included as covariates
in models examining condition effects (yg1¢ and yg20) on vocabu-
lary gains, which incorporated children; nested within playgroup;
and classroomy, (see Supplementary Materials, Eq. (2)).

In this discussion of condition effects, we present results for tar-
getwords only, as those are the only words that were systematically
treated differently by condition. Results for both the receptive and
expressive measures (see Fig. 1) indicated that children in Guided
Play made significantly larger gains than did children in Free Play,
d=-0.39 and -0.26, respectively (see Table 2, middle and bot-
tom panels). Similarly, posthoc comparisons indicated that children
in Directed Play made significantly larger receptive and expres-
sive gains than children in Free Play (ps <.015), d=-0.34 and 0.32,
respectively. There were no differences between children in the
Guided and Directed Play conditions for receptive and expressive
gains, d=-0.06 and 0.07, respectively.

To explore whether the comparative benefits of the different
play conditions would vary based on child characteristics, we con-
ducted a series of analyses to examine if children’s home literacy
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Fig. 1. Study 1 vocabulary gains by condition. Proportion of items correct on the
receptive measure of vocabulary (a) and the average score per expressive item (b)
at the post-test controlling for pretest performance, attendance, age, gender, and
theme. Standard errors represented in the figure by the error bars attached to each
column. “Condition contrast significant at p <.05.

exposure (composite of responses regarding library card, number
of books, and reads per week), maternal education, home lan-
guage (composite of what children hear and speak at home), or
ELL status moderated condition effects for receptive or expressive
post-test scores (appropriate interaction terms were added to Eq.
(2)). Analyses involving home literacy exposure, home language,
and maternal education were conducted only on 80% of the sample
(n=195 or 196 depending on analysis), as some children were miss-
ing those parent-report data. Based on What Works Clearinghouse
attrition standards (2014), examination of the reduction in sam-
ple sizes across condition indicated that missing data rates were
approximately equivalent across condition (less than 0.08 SD).
We also tested for moderating effects of children’s pre-test scores
(to address potential Matthew effects), attendance during our
activities (to address dosage), and site (to address sample, imple-
mentation, or other differences across sites).

The only statistically significant results were in the models test-
ing the dichotomous maternal education variable as a moderator
of receptive and expressive vocabulary gains (see Table A4). For
receptive vocabulary, maternal education moderated condition dif-
ferences between Guided Play and Free Play (B=0.15, SE=0.06,
p=.01) and Directed Play and Free Play (B=0.12, SE=0.06, p=.03)
but notbetween Guided and Directed Play. Children whose mothers
had higher education showed greater gains in Guided Play com-
pared to Free Play (p<.01, d=0.73) and in Directed Play compared

to Free Play (p <.01,d =0.76). For children whose mothers had lower
education, there were no condition effects.

For expressive vocabulary, maternal education moderated dif-
ferences between Guided and Free Play (B=0.34, SE=0.13, p=.01)
but neither of the other comparisons. Children of mothers with
higher education showed greater gains in Guided Play than in Free
Play (p<.01, d=0.62). There were no condition effects for children
of mothers with lower levels of education.

4.3. Follow-up testing results

We addressed the question of retention through data from the
subsample of children who participated in follow-up testing two
weeks after the post-testing. Expanding upon the model to test
condition differences (see Supplementary Materials, Eq. (2)), tests
of follow-up effects included an additional nesting level to account
for observations; (100 and y2g9) nested within children; nested
within play group;. Of primary interest were the cross-level inter-
actions between condition and observation (Y101, Y102, Y201, and
¥202) (see Supplementary Materials, Eq. (3)). For these children,
gains and condition effects between pre- and immediate post-
test were similar to those for the full sample reported above (see
Table 3). The results from further analyses indicated that there was
no statistically significant change in children’s vocabulary knowl-
edge from post-test to follow-up for either the receptive or the
expressive measure. This pattern in the data means that initial gains
made over the course of the intervention were preserved for at
least another couple of weeks. This also means that effect sizes for
condition differences at the follow-up timepoint were compara-
ble to those reported above for the full sample’s pre- to post-test
gains. More specifically, for both the receptive and expressive mea-
sures, children in Guided Play had significantly higher follow-up
scores than did children in Free Play, d=-0.28 and —0.28, respec-
tively. Similarly, children in Directed Play had significantly larger
follow-up scores than did children in Free Play for receptive and
expressive gains, d = —0.33 and —0.24, respectively. There were also
no differences between children in the Guided and Directed Play
conditions for receptive and expressive gains, d=0.04 and 0.05,
respectively. Moderators were not examined for the follow-up data
due to the reduced sample size and the similarity between post-test
and follow-up.

5. Discussion of study 1

The overarching purpose of this project was to teach low-
income preschoolers new words through a combination of
book-reading and play. Our first main research question for Study 1
was whether preschoolers taught words through book reading and
play could learn those target words better than they would learn
exposure and control words. Our findings, controlling for many
variables, indicate that the vocabulary instruction we offered was
effective: The intervention improved children’s abilities to recog-
nize novel depictions of the target words and to explain words’
meanings. This is a valuable finding, as transfer and depth of knowl-
edge are often not well supported in pre-K curricula (Neuman &
Dwyer, 2009).

Our second main research question was whether variations in
adult support for vocabulary learning during play would make a dif-
ference in word learning. The results support our hypothesis that
children in the adult-supported play conditions (Guided Play and
Directed Play) would outperform their peers in the Free Play con-
dition on both the receptive and expressive measures. One likely
reason for poorer learning in Free Play is the lack of built-in vocab-
ulary review for the target words. It was important to explore this
type of play, however, because it most closely approximated the
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Table 3
Study 1: parameter estimates (standard errors) for models estimating condition differences for receptive and expressive vocabulary gains (post-test & guided play = reference
groups).

Parameters Receptive vocabulary Expressive vocabulary

Fixed effects

Level 1, observation
Intercept, Y000

0.188 (0.204)

~0.727 (0.574)

Post-test versus pre-test, 100 —0.249 (0.024)" —0.515 (0.055)"

Post-test versus follow-up, Y200 0.007 (0.024) —0.035 (0.055)
Level 1, child

Age at pre-test, yo10 0.004 (0.003) 0.020 (0.009)"

Attendance, yo20 0.022 (0.011) 0.024 (0.030)

Gender, yo30 0.016 (0.022) 0.050 (0.061)
Level 3, play group

Guided versus directed, ygo1 —0.001 (0.033) 0.036 (0.086)

Guided versus free, Y02 —0.080 (0.033) —0.242 (0.086)

Theme (0=farm), Y03 —0.007 (0.022) —0.003 (0.060)
Cross-level interactions

Guided v. directed * post v. pre, Y101 0.008 (0.033) -0.012 (0.077)

Guided v. directed * post v. follow-up, y201 0.020(0.033) 0.006 (0.077)

Guided v. free * post v. pre, 102 0.073 (0.033)' 0.197 (0.076)"

Guided v. free * post v. follow-up, ¥202 —0.001 (0.033) 0.090 (0.077)

Note. N=153. Standard errors adjusted for interdependency among observations. Observations (Level 1) were repeated within children (Level 2), who were nested within
Play Groups (Level 3). The guided play condition is the reference group for the comparison of condition difference; as such, negative estimates indicate that children in
the guided play condition had larger post-test scores compared to children in the comparison condition. Post-test is the reference group for the comparison of observation
effects; as such, negative estimates indicate that scores at post-test were larger than the comparison observation. Positive estimates for Theme indicate that children in the

Farm theme had larger post-test scores compared to children in the Dragon theme.
* p<.05.
" p<.01.

style of play used in many classrooms. In terms of play with adult
support, we found no statistically significant differences between
the Directed and Guided Play groups on vocabulary gains. Although
we had expected some additional benefit in Guided Play, the less
child-directed play within the Directed Play condition was similarly
effective for vocabulary support.

An intriguing finding is the fact that these two play conditions’
effects were moderated by the variable of maternal education. That
is, children’s vocabulary gains in both Guided and Directed Play
were beneficial only for the subset of children whose mothers had
greater than a high school diploma. Children in our study whose
mothers had less education might not have had as much experience
with learning through adult-supported contexts and therefore did
not benefit as much from adult support. Consistent with this inter-
pretation, findings from a recent article (Hirsh-Pasek, Adamson
et al., 2015) show variations even within a low-income sample in
the quality of mother-infant interactions during book-reading and
play activities. In that sample, a measure of fluency and connect-
edness between mother and infant was significantly and positively
correlated with maternal education. Given that maternal educa-
tion moderated children’s learning here, for Study 2 we sought to
develop a new approach that might better support more children
by combining elements from the two adult-supported conditions.

As for the issue of retention, children at the site where follow-up
testing was conducted retained their newfound knowledge after an
additional two weeks, and the same overall pattern emerged, with
arelative benefit of Guided and Directed Play conditions compared
to the Free Play condition. This result illustrates the strength of
our approach. If children do not retain vocabulary gains, they can-
not benefit from either the knowledge of those specific words or
the snowball effect in which knowledge of some words can pro-
mote understanding of other new words and concepts (Neuman
et al., 2011). These data are from only one of the two sites, and it
was beyond the scope of this study to conduct extended follow-
up testing (i.e., after an additional 3-6 months) or to explore any
longer-term effects on general vocabulary growth; however, these
initial follow-up results suggest that using adult-supported play for
vocabulary review is a promising avenue for further pursuit.

6. Study 2: play versus non-play vocabulary review
activities

We have argued that it was the play-based adult support for
word-learning that led children in the Guided and Directed Play
conditions to show greater gains than children in the Free Play
condition showed. However, we have not yet tested the pre-
cise role of the playful context for vocabulary review. It could
be the case that children showed better vocabulary gains in the
adult-supported play conditions simply because the adults ensured
additional vocabulary review in those conditions; the playful con-
text for that review might not have been important. If the playful
learning approach is uniquely effective, then children should learn
words reviewed in a play context better than they learn words
reviewed in an engaging context that also has adult support but
uses more didactic methods. Study 2 was designed to address these
issues. Also, in Study 2, our IS team trained classroom teachers
to implement the activities themselves, allowing us to investigate
whether teachers could adopt our program effectively. This shift
increases the ecological validity of the research and the implica-
tions of our results.

The primary research questions in Study 2 were (1) Do chil-
dren show improvements in vocabulary through a combination of
book-reading and adult-supported play that are both delivered by
classroom teachers? and (2) Do children learn more through the
combination of book-reading and adult-supported playful learning
sessions than they do through the combination of book-reading
and a more direct teaching approach to supplementary vocabulary
review that gives comparable exposure to the target words?

There were a variety of key differences in the designs of Study 1
and Study 2. For Study 2, in addition to the within-subjects compar-
ison of pre- and post-test data, we used a within-subjects design
to compare play and non-play review activities as supplements to
the book-reading. There was no between-subjects condition com-
parison in Study 2. We also transitioned from having ISs deliver the
intervention in small pull-out groups to having classroom teach-
ers deliver the activities with IS support. Teachers ran the play
sessions with small groups of participants but conducted book-
readings with their full class. Further, in Study 2, we used only the
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dragon theme, and classrooms (N=8) were each assigned one of
two books. This was more manageable for teachers, as they had the
full two weeks to complete the activities for one book.

The number of target words per book was increased from 10 to
16, and we removed exposure words from the design to focus on the
within-subjects comparisons between the two post-read review
activities and between the target words and the 8 control words.
For the play sessions in Study 2, since the Guided and Directed Play
approaches were each effective in Study 1, we merged elements
of both styles into the play approach for this study and kept the
10-min duration for each of the 4 play sessions per group. Words
not reviewed in the play sessions were reviewed instead during
a comparison activity: Teachers conducted 6 picture card review
sessions with their full class, and these sessions tended to last up
to 5min each.

7. Method
7.1. Participants

We partnered with the same programs serving preschoolers
from low-income families in Pennsylvania and Tennessee, and we
followed similar IRB and recruitment procedures. Four classrooms
from each state took part in the study, and all participating teachers
were female. There were approximately 12 consented children per
classroom (N=101, 54.5% male; Mgge =58.65 months, SDgge =5.84
months, range,ge =40-67 months). Teacher reports indicated that
13.9% of the children were classified as English Language Learn-
ers (ELL; n=14). Parent reports confirmed that Spanish was spoken
in the homes of most of those children and also in the homes of
many children not designated as ELL. An additional 6.9% (n=7)
were missing both teacher and parent report data. Race and eth-
nicity information was not collected at the Tennessee site (n=52)
due to logistical constraints but was provided through parent ques-
tionnaires for 34 of the 49 children at the Pennsylvania site (20.6%
African-American; 44.1% Hispanic; 35.3% Caucasian). Highest level
of maternal education was reported by parent report for 84 chil-
dren: 10.7% some high school, 40.5% high school diploma or GED,
13.1% trade school, 15.5% some college, 14.3% associate’s degree,
1.2% bachelor’s degree, and 4.8% graduate degree. Other back-
ground data are available in Tables A1 and A2. Comparisons across
the sites showed similar patterns as those seen in Study 1, and
moderation of condition effects by site was again examined.

7.2. Materials, intervention, and measures

7.2.1. Book and vocabulary word selection

For each of the two dragon-themed books, words were selected
in a manner similar to Study 1, but with a focus only on nouns
and verbs in the interest of simplifying an already complex design.
Words from the original or revised text were used, and new words
were added, as needed, to reach 16 target and 4 control words per
book (see Table A5). Target words were splitinto sets Aand B, with 8
words in each set and only one set being emphasized during a given
reading or play activity to minimize overload. Given the within-
subjects design for addressing question 2, Sets A and B were further
divided into 4 Read +Play words (i.e., taught during reading and
play) and 4 Read +Picture Card words (i.e., taught during reading
and picture card review). Therefore, all children were taught all 16
words in the context of book reading, and they were also taught half
those words during play and the other half during the picture card
review activity. To facilitate comparisons of vocabulary gains across
groups of words in this design, Read +Play words, Read + Picture
Card words, and Control words in each book had equal distributions
of abstract nouns, concrete nouns, and verbs.

Table 4

Study 2: word reviews per condition in within-subjects design.

Read +play

Read + picture card

Number of words
Reading sessions 1-4

8 (4 Set A and 4 Set B)
(6 reviews)
Multi-strategy review
in 2 pre-readings and 2
readings (Set A
Readings 1 & 3 or Set B
Readings 2 & 4) and
briefly defined during
other 2 readings

8 (4 Set A and 4 Set B)
(6 reviews)
Multi-strategy review
in 2 pre-readings and 2
readings (Set A
Readings 1 & 3 or Set B
Readings 2 & 4) and
briefly defined during
other 2 readings

Play sessions 1-4 (6 reviews) Days 1 & 2:
multi-strategy review
during 1 pre-play and 1
play session (Set A Day
1 or Set B Day 2) and
briefly defined during 1
pre-play (the other
Day) Days 3 & 4: used
meaningfully in 2
pre-plays and given
multi-strategy review
in 1 play session (Set A
Day 3 or Set B Day 4)

Picture card sessions (6 reviews)

1-6 Multi-strategy review
during each session

Total reviews 12 12

Note. Nature of vocabulary review for 16 target words over two weeks. All word
sets (A and B of Read + Play words; and A and B of Read + Picture Card words) were
reviewed 12 times: 6 times during reading sessions and 6 times during either play
sessions or picture card sessions. Reviews consisted of either a brief definition, use of
the word in a meaningful context, or multiple strategies (e.g., definitions, gestures,
pictures), as outlined in the guidance materials for teachers.

7.2.2. Intervention procedure

Data were collected in April 2013. Although the teachers and
students had been part of an interim phase of the Read-Play-Learn
project (between Study 1 and Study 2) that involved the same
books, each teacher was assigned to whichever book had not been
used in her classroom during that phase. Therefore, while par-
ticipants already had some exposure to the dragon theme, the
story and words for this study had not been presented in her
classroom previously. The two-week intervention consisted of mul-
tiple activities, all led by the classroom teacher: 4 book-reading
sessions that reviewed Read +Play and Read + Picture Card words
with the whole class (i.e., 12 participants plus up to approxi-
mately 8 other students); 4 small group play sessions that reviewed
only the Read +Play words with each group of 3-4 study partici-
pants; and 6 whole-class picture card sessions that reviewed only
the Read +Picture Card words (see Tables 4 and 5 and detailed
descriptions below for information on equivalence and differences
among reviews across condition). To minimize the level of project
interference with regular classroom functioning and maximize
implications for broader application, we intentionally chose to
allow for natural variability in some elements of intervention deliv-
ery rather than to tightly control all elements. In that vein, teachers
scheduled these activities based on their classroom needs, in con-
sultation with the IS who was coaching them. In general, after a
givenreading and before the next one, teachers typically conducted
a play session with each small group, such that each child experi-
enced readings and play sessions in an alternating pattern. Picture
card review sessions were also spread across the two weeks, inter-
spersed among the other activities, at a time when the full class
could be present and attentive.

Each teacher’s assigned IS observed her reading and play ses-
sions, contributed in-session prompts or clarifications (if desired),
and provided brief feedback afterwards. Based on teacher report,
average participant attendance was 3.75 of the 4 reading ses-
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Table 5
Study 2: examples of word reviews.

Type of session Type of review

Example

Pre-reading for readings
1-4

Multi-strategy review

During readings 1-4 Multi-strategy review

During readings 1-4 Brief definition

Pre-play for days 1-2 Multi-strategy review

Pre-play for days 1-2 Brief definition

During play days 1-2 Multi-strategy review

Pre-play for days 3-4 Meaningful use

(during toy distribution)
Multi-strategy review
(incorporate based on

children’s play)

During play days 3-4

Picture card reviews 1-6 Multi-strategy review

“The dragon used his nostrils to blow fire and scare the knight. Nostrils are little
holes in your nose. [Show picture card as you say definition.] Can you say that
word? [Kids repeat.] Can you point to your nose? [Point to your own nose]. Do
you have nostrils, too? Yes! You use them to breathe air, not fire!”

“Nostrils are little holes in your nose that you use to breathe. [Point to picture
as you say definition.] The dragon blows fire out of his nostrils, but we breathe
air out of ours [point to your nostrils]. Can you say nostrils [kids repeat] and
point to yours? [kids point]”

“Nostrils are little holes in your nose that you use to breathe. [Point to picture
as you say this.]”

“He is angry at the dragon. He bangs his foot down HARD to show he’s angry,
doesn’t he? What do we call that? Yes, he is stamping his foot. Can you say
stamping? [Children say word.] Show me how you do it. [Children do it.]”

“He is angry at the dragon, so he is stamping his foot. That means he is banging
his foot down hard.”

[Incorporate word review based on children’s play, at least 3 times.]

“The egg is cracking! Something is emerging from the egg.”

“What is it called when someone comes out of something?”

[Handing out the dragon figurine] “Don’t forget about the fire that comes out
of his nostrils!”

Use each of three review strategies: (1) a definition (e.g., “What mayhem! That
is when there is a lot of mess and trouble.”), (2) a closed-ended question (e.g.,
“Is mayhem calm or a little crazy?”), and (3) an open-ended question (e.g.,
“How is mayhem different than calm and peaceful?”).

“Mayhem is when there is a lot of trouble happening.” [On later days, try
having children guess the word when you provide the definition, before you
show the picture]

“Can you show me what that looks like?” [Gesture; kids repeat gesture.]

sions (SD=0.55, range = 2-4 days) and 3.78 of the 4 play sessions
(SD=0.60, range = 1-4 days). One classroom teacher did not provide
attendance data for her students (n=12).

7.2.2.1. Book-reading. Teachers taught all 16 target words over the
course of 4 reading sessions (see Table 4). Set Awas the focus during
sessions 1 and 3 and Set B was the focus during sessions 2 and 4. The
words in the focus set were first reviewed in a pre-reading portion
in which each of the day’s 8 target words was taught through a
scripted multistrategy review, including definitions, references to
the word’s use in the story, a picture card showing the word in a
different context from the story, having children guess or repeat the
word, and having children use gestures (see Table 5 for an example).
As in Study 1, during the book-reading portion of the session,
the teacher used a script that outlined the use of similar strategies
for reviewing the day’s focus words (i.e., Set A or B) when they
were encountered in the book’s text. The script also explained how
to briefly define the other set of words. For examples, see Table 5.
Story comprehension prompts related to research questions not
included in this paper were also incorporated into the script.

7.2.2.2. Play. As in Study 1, one complete set of book-related toys
was available to the groups of children during 4 small-group play
sessions approximately 10 min long. Guidance cards (similar to
those used by ISs in Study 1’s Guided Play condition) provided
teachers with suggestions for the various portions of different play
days, as well as general tips. The teacher was instructed to join
children’s play during all sessions and incorporate the day’s desig-
nated target words into the play as smoothly as possible, according
to general guidelines (see Table 4).

7.2.2.3. Days 1 & 2. Unlike in Study 1, play sessions did not usu-
ally follow immediately after book-readings. Therefore, the teacher
started play Days 1 and 2 with a pre-play vocabulary and story
review using illustrations from the book. On a given day, half of the
Read +Play words were the main focus of the pre-play review (e.g.,

the 4 Read +Play words from Set A), and the other half were only
briefly defined during this pre-play portion (e.g., the 4 Read +Play
words from Set B). When the word was a focus word, the teacher
was instructed to use multiple strategies to elaborate on the word'’s
meaning, prompt children to say the word, and try to use gesture
to illustrate meaning. On Day 2, when the word was not a focus
word, the pre-play review was just a brief definition (see Table 5
for examples).

The play activity itself incorporated some of the adult-provided
re-enactment structure that was integral to the Directed Play con-
dition in Study 1. However, while the ISs in Study 1 used a script to
deliver precise directions to children, here teachers were asked to
gently suggest ideas through questions and use of the toys while
respecting children’s choices, as in the Guided Play condition in
Study 1. The guidance cards suggested how to playfully relate target
words to what children might be doing and provided brief defini-
tions and example questions to prompt children’s word usage (see
Table 5). The goal was to incorporate each of the day’s 4 assigned
words (i.e., from Set A on Day 1, Set B on Day 2) at least three times,
using multiple strategies.

7.2.2.4. Days 3 & 4. On Days 3 and 4, the teacher began by pre-
senting children with a choice of story re-enactment or unrelated
play scenarios (i.e., beach, birthday party). Offering children choices
was a way to give them control, akin to the Guided Play con-
dition in Study 1, but also provide some structure, which might
have been a beneficial component to the Directed Play condition
of Study 1. There were guidance cards specific to each scenario.
The pre-play portion for these days did not include story review,
since the children had already encountered the story repeatedly by
that point. Instead, the guidance card had suggestions for briefly
using all 8 Read +Play words in a meaningful way during toy dis-
tribution. Then, there were suggestions for the teacher for helping
children begin to play (e.g., “How is everyone going to get to the
playground?”). These days were thus similar to Study 1's Guided
Play condition, but with suggestions provided to teachers for pos-
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sible scenes that they might use to help guide children in a less
formal manner than was used in Study 1’s Directed Play condition.
Teachers were instructed to use each of the day’s 4 target vocabu-
lary words (i.e., from Set A on Day 3, Set B on Day 4) at least once
during play with each of three vocabulary review strategies: (1)
a definition, (2) a closed-ended question, and (3) an open-ended
question. Teachers could use examples from the guidance card (see
Table 5) or develop their own.

7.2.2.5. Picture card review. At three convenient times per week,
the teacher spent about 5min reviewing the 8 words in the
Read +Picture Card condition using picture cards with illustra-
tions different from those in the book. They used similar methods
employed during book readings, including brief definitions, ges-
tures, and prompts for children to say the words (see Table 5 for
examples). In order to have each Read + Picture card word reviewed
during this activity the same number of times (6) as each of the
Read +Play words were reviewed during play, this review occurred
6 times (outside of the book-reading sessions), on 6 days within the
two-week period.

7.3. Measures

Children were pre- and post-tested on both the receptive and
expressive measures, which included the 4 control words and 16
target words associated with the book they were read. On average,
27.74 days (SD = 8.74) elapsed between pre- and post-testing. Time
elapsed was not significantly related to post-test scores. Scoring
and coding procedures were the same as in Study 1, with inter-
nal consistency for the receptive measure of Cronbach’s o=.57
and .69 for the two books (Dragon for Breakfast and Knight and
Dragon, respectively), and an average percent agreement for the
20% of cases double scored for reliability (between 3 masters’ level
coders and the Gold Standard coder) on the expressive task of 96.3%
(Cohen’s kappa=0.93). (See Study 1 Measures section for a more
detailed interpretation of all measures’ procedures and statistical
qualities. One point of note is that in Study 2, there were no words
that were unable to be depicted on the receptive test.) Asin Study 1,
parent questionnaires were sent home with children, and 89 were
returned with all or most items answered.

Additionally, the majority of participants (n=97) were pre-
tested on the Peabody Picture Vocabulary Test (PPVT-IV; Dunn
& Dunn, 2007) approximately 4 weeks prior to the first week of
the intervention activities of Study 2. Participants were also tested
on measures of narrative retelling and narrative comprehension,
which are not reported on in this manuscript.

7.4. Fidelity of implementation

In addition to having ISs observe the book-reading and play
sessions and provide feedback and support to teachers, we also
documented teachers’ fidelity of implementation by noting the
proportion of assigned words that teachers reviewed. For book-
reading, ISs monitored word reviews during at least one of each
teacher’s first two sessions; every teacher reviewed all 8 assigned
words. For play sessions, ISs monitored words reviewed during all
4 days of all play-groups for each teacher. The lowest score for a
single session was 75%, which reflects a teacher missing 1 out of
4 assigned words for the day, and no teacher received that score
more than once. Every teacher averaged at least 97%.

7.5. Data analyses
We used MLM to test if children’s pre- to post-intervention

residualized vocabulary gains were different for words taught by
Read +Play, words taught by Read + Picture Cards, and non-taught

Table 6
Study 2: Receptive and expressive vocabulary unadjusted means (standard devia-
tions) by assessment session and condition.

Measures Pre-test Post-test
Mean (SD) Mean (SD)
Read +Play
Receptive vocabulary 0.38(0.17) 0.70 (0.20)"
Expressive vocabulary 0.09 (0.53) 0.85(0.14)"
Read +Picture cards
Receptive vocabulary 0.43 (0.17) 0.70(0.22)"
Expressive vocabulary 0.08 (0.47) 0.64(0.11)"
Control
Receptive vocabulary 0.37(0.23) 0.45 (0.22)
Expressive vocabulary 0.08 (0.33) 0.17 (0.23)

Note. N=101. Receptive task values indicate the proportion of items that were
answered correctly, with chance level equal to 0.33 (i.e., select one of three images).
Expressive task values indicate the average score per expressive item, and these
scores ranged from 0.00 to 2.50. For comparison, the range for Hadley et al. (2016)
was 0-2.02.

Pre- to post-test gains significant at * p<.01, " p<.05.

Control words, which were repeated within children (i.e., children
provided data for all three conditions). MLM also accounted for the
nesting of children within classrooms. For a given outcome, anal-
yses were conducted on all available cases, with fewer than 3% of
children having missing data on one of the two vocabulary tests.

8. Results

Table 6 shows mean vocabulary scores and standard deviations
by time and condition. Correlations between pre-test PPVT scores
and pre-test receptive and expressive scores on the Read + Play and
Read +Picture Card words were positive and significant (ranging
from r=.21 to r=.35), which contributes to the construct validity
of our project-specific measures.

8.1. Children’s vocabulary gains over time

Regarding our first research question, a model similar to
Equation 1 revealed that children had significantly (ps<.01)
larger receptive and expressive scores at post-test compared
to pre-test for Read+Play words (Breceprive=0.31, SE=0.02,
d=1.66; Bexpressive =0.76, SE=0.05, d=1.95) and Read + Picture Card
WOrds (Breceptive =0.28, SE=0.02, d=1.42; Beypressive = 0.56, SE=0.04,
d=1.63). They also had small but statistically significant gains
(ps<.05) for control words (Breceprive=0.08, SE=0.03, d=0.34;
Bexpressive =0.09, SE=0.04, d=0.31).

8.2. Comparison of play versus picture card review conditions

To address our second research question, we compared the
gains for Read+Play words and Read+Picture Card words, as
well as for Control words, utilizing a within-subjects design (see
Table 7). We examined children’s gains by controlling for pre-
test scores, even though tests of baseline equivalence showed no
significant differences (ps>.10) on pre-test receptive or expres-
sive scores among Read +Play, Read +Picture Card, and control
words. Our model accounted for level of instruction; nested within
children;, nested within classroomy, (see Supplementary Materi-
als, Eq. (4)). Analysis indicated that children showed greater gains
for Read +Play words than for Control words (Bjeceptive=—0.16,
SE=0.03, p<.01, d=1.18; Bexpressive=—0.50, SE=0.04, p<.01,
d=1.55). They also showed greater gains for Read +Picture Card
words than for Control words (Breceptive =—0.17, SE=0.03, p<.01,
d=1.12; Bexpressive =—0.41, SE=0.04, p <.01, d = 1.18). Although chil-
dren showed no greater gains in receptive knowledge of Read + Play
words over Read +Picture Card words (B=0.01, SE=0.03, p>.05,
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Table 7

Study 2: Fixed effect estimates (standard errors) for models estimating differences
in level of instruction for receptive and expressive vocabulary gains at post-test
(play =reference group).

Parameters Receptive Expressive
Intercept, Y000 0.492 (0.038) 0.588 (0.062)
Pre-test performance, y190 0.386 (0.067)" 0.747 (0.164)"
Read +Play versus 0.007 (0.029) —0.090 (0.041)
read + picture cards, Y200

Read + Play versus control, —0.163 (0.029)" —0.497 (0.041)"
Y300

Read + Picture cards versus —0.170(0.029)" —0.408 (0.041)"
control

Note. N=101. Standard errors adjusted for interdependency among observations.
Level of instruction (Level 1) was repeated within children (Level 2) who were nested
within classrooms (Level 3). Read + play words are the reference group (200, ¥300)
for the comparison of level of instruction difference; as such, negative estimates
indicate that children made greater gains on Read +Play words compared to the
other types of words. Contrast of Read Only (reference group) versus Control words
was estimated with post-hoc pairwise comparison.

" p<.05.

" p<.01.

d=0.01), they showed significantly greater expressive gains for
Read +Play words than for Read +Picture Card words (B=-0.09,
SE=0.04,p<.05,d=0.41).

We also investigated whether any of the following fac-
tors moderated the comparison between Read +Play words and
Read +Picture Card words: children’s composite home literacy
exposure, dichotomized maternal education, composite home lan-
guage usage, ELL status, pre-test scores on the target words, pre-test
PPVT scores, attendance, and site. There was no statistically signifi-
cant moderation of the comparison between those two conditions.

9. Discussion of study 2

In answer to our first research question, children successfully
learned new words, whether the words were taught through book-
reading and play or through book-reading and the picture card
activity. Their gains for these sets of target words were greater than
their gains for control words, suggesting that they learned through
the program and not just through general development. As for the
second research question, for the depth of vocabulary knowledge
tested on the expressive task, it was more effective to review words
in the context of the play activity than in the context of the more
direct teaching picture card activity, despite equal numbers of word
reviews (6 outside of book-reading).

It could be the case that the play activity was more effec-
tive because it included adults’ invitations for children to both
use the words and reflect on their meaning. In that vein, prelim-
inary additional analyses of Study 1 data suggest that children’s
active engagement in answering open- and closed-ended questions
about words during play was associated with greater knowledge
gains for certain types of words, even after controlling for fre-
quency of the adult’s word usage (llgaz, Weisberg, Hirsh-Pasek,
Golinkoff, & Nicolopoulou, 2013). There is also other research show-
ing that teachers’ question-asking during play is associated with
children’s verbal responsiveness, especially when the questions
are open-ended or build on children’s contributions (de Rivera,
Girolametto, Greenberg, & Weitzman, 2005; Meacham, Vukelich,
Han, & Buell, 2014). Although both our play and our picture card
activity incorporated elements of testing children’s knowledge,
such as by challenging children to recall words themselves, the play
activity invited children to engage with words more meaningfully
through answering questions.

While we found a moderate-sized effect favoring the Read + Play
condition over the Read +Picture Cards condition for the expres-
sive measure, there was no significant difference on our receptive

measure. One possibility is that word learning is a two-stage pro-
cess in which initial fast-mapped representations can be formed
relatively quickly, while deeper learning, such as is tapped by our
expressive measure, requires more active processing. Deeper pro-
cessing may require the establishment of connections to long-term
semantic knowledge that is needed to respond accurately to our
expressive measure. Support for this speculation comes from an
fMRI study that revealed changes in neural activity after a word has
been consolidated overnight (Davis, Di Betta, Macdonald, & Gaskell,
2009).

Overall, children’s gains in knowledge of taught words in Study
2 were even greater than gains seen in Study 1. This difference
could be related to their being taught and tested on fewer words
total. Further research should more precisely address the impacts
of word distribution and total number of words (see also Wasik
et al., 2016). In conjunction with the shift in delivery from ISs to
teachers, these results bode well for one of the ultimate aims of
our project: to create an intervention that preschool teachers can
implement effectively.

10. General discussion

In both Studies 1 and 2, children showed statistically significant
increases in vocabulary knowledge after experiencing the Read-
Play-Learn intervention, and gains were greatest for words actively
taught. Furthermore, growth was apparent on both receptive and
expressive measures, which capture different types of knowledge.

10.1. Play with adult support can promote vocabulary growth

In line with prior work examining various learning goals (Chien
et al., 2010; Fisher et al., 2013; Klahr & Nigam, 2004), Study 1
showed that adult-supported play with story-related toys is more
effective for vocabulary growth than children'’s free play with those
toys. When adults actively incorporated vocabulary review in play,
children heard the adult model usage of the words within the play
context, define the words again, and discuss the words’ mean-
ings through interactive questioning. Through this adult-supported
play, children learned more than they did without additional
review beyond the book-reading activity and unstructured expo-
sure to related toys (Study 1’s Free Play condition). This play-based
context illustrates that learning takes place best when there is fre-
quency of exposure to the material and diversity of context within
ameaningful and socially interactive environment that invites chil-
dren to be active and engaged (Harris et al., 2011; Meltzoff et al.,
2009). Although in Study 1 the comparative benefits of different
approaches to adult support depended on maternal education, the
lack of a maternal education moderator in Study 2 indicates that
our new play approach, which progressed from more directed to
more guided, helped children regardless of that background.

10.2. Why does adult-supported play promote vocabulary
growth?

A key question that remained after Study 1 was whether play
with adult support was effective due to play per se or whether sup-
plementary vocabulary review strategies presented in a non-play
context would be equally effective. In Study 2, both play and pic-
ture cards were equally effective review methods for establishing
initial representations, as measured by our receptive task. How-
ever, Study 2 showed that learning through adult-supported play
bolstered children’s deeper (expressive) knowledge of words com-
pared to the picture card activity. This suggests unique benefits
of review within the play context, beyond the similar numbers of
exposures that both interactive activities incorporated. The effec-
tiveness of guided play in promoting children’s learning might be
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attributed to the positive emotion and self-directed mise en place
that play creates for children (Weisberg, Hirsh-Pasek, Golinkoff,
& McCandliss, 2014). Because children were actively involved in
constructing the play scenario, this activity was more meaning-
fully connected to children’s interests and hence inherently more
conducive to deeper engagement with the vocabulary words.

10.3. Implications for education policy and practice

As debates continue about how to design preschool program-
ming to best prepare children for kindergarten and beyond (Fuller
et al., 2017; Zigler, Gilliam, & Barnett, 2011), our findings point
to both book-reading and play as promising approaches. Children
learned words during our book-reading sessions, even without sup-
plementary activities explicitly incorporating word review (i.e., in
the Free Play condition in Study 1). Vocabulary gains were further
boosted with the addition of adult-supported review (i.e., Guided
Play or Directed Play in Study 1; Play or Picture Cards in Study 2).
Last, the play-based approach was an especially effective supple-
mentary review activity for boosting expressive knowledge (i.e.,
Play vs. Picture Cards in Study 2).

Effect sizes associated with the differences in children’s gains
for target words versus for control words were medium (0.58 for
Study 1 receptive) to large (0.89 for Study 1 expressive), with Study
2 results showing especially large effects (between 1.12 and 1.55
for both tasks). These large effect sizes are particularly compelling
given that most studies of vocabulary interventions using book-
reading report effect sizes closer to 0.45 or 0.66 (Mol et al., 2009;
National Early Literacy Panel, 2008). In addition, our large Study 2
effects were achieved through teacher delivery and were greater
than the effects we found in an interim phase of our project with
similar methods but delivery by ISs.

The contribution of play towards vocabulary learning in our
work indicates that trends to reduce play in favor of activities
thought to better support academic goals (Elkind, 2008; Miller
& Almon, 2009) may be misguided regarding vocabulary devel-
opment, as well as other domains (Fisher et al., 2010). Children
benefitted from the play-based approaches, suggesting that the
pursuit of similar strategies in our classrooms is a promising option
for supporting word-learning. The benefits of academic-oriented
programming (Fuller et al., 2017) can be achieved within a playful
context.

10.4. Limitations and future directions

While the larger effect sizes obtained through teacher imple-
mentation versus IS implementation is encouraging, several factors
varied between the studies, adding caveats to any comparisons.
These designs do not allow us to determine the role of conducting
book-reading with a small group (Study 1) versus the whole class
(Study 2) (but see Neuman & Kaefer, 2013), or whether children’s
learning differs when reading and play are experienced back-to-
back (Study 1) versus on different days (Study 2). Similar questions
arise regarding child characteristics or elements of home envi-
ronments that could impact effectiveness. Although we tested for
many moderation effects, there might be additional elements, such
as quality of home language input that we did not sufficiently cap-
ture in our questionnaire but could incorporate into future work.

Similarly, it will be important to see if the effects of our meth-
ods generalize to other contexts beyond the Head Start and pre-K
programs participating in these studies. Itis possible that character-
istics of these programs, such as their curricula or the populations
they serve, contributed to the results in ways that were not
addressed by our research questions. Another related unanswered
question is about how much coaching classroom teachers need to
help them achieve fidelity and effectiveness. ISs observed and gave

feedback to teachers on their read and play sessions in Study 2, but
we did not examine the role of that coaching in detail. In addition,
our methods were delivered using carefully selected books, vocab-
ulary words, and prepared guidance material. We do not yet know
what would happen if we ask teachers to use similar techniques
without materials that are as specifically tailored and prepared for
this purpose.

Nor do we yet know which elements of our activities are the
key ingredients responsible for vocabulary gains. Identification of
these essential components would inform efforts in practical set-
tings. These two studies attempted to probe the added value of
play, when combined with more well-studied book-reading meth-
ods. As such, we held book-reading constant across conditions in
each study because we were focused on the role of play in providing
vocabulary support beyond what is provided in the book-reading
approach; however, it would be useful moving forward to under-
stand play’s power to facilitate vocabulary development without
the initial book-reading component, and we are pursuing that ques-
tion in further studies. It will also be important to determine if
similar effects are attainable the first time students and teach-
ers experience these approaches or whether some of the gains we
observed may have been due to participants’ prior experiences in
our project. It is possible that familiarity with the methods assists
with learning, even when working with new words, books, and play
props.

Prior to efforts toward generalization and dissemination of our
methods, it is important to consider potential alternative expla-
nations regarding the comparison of conditions in our studies. To
isolate the effect of the different pedagogical styles, we selected
aspects of play and, later, of picture card activities to be kept
constant across conditions. However, other differences in the con-
ditions besides the context and delivery of review might have led
to the disparate gains across conditions. For example, the first two
adult-supported play sessions in Study 2 included pre-play vocab-
ulary and story review to refresh children’s memories from the
book-reading sessions that happened on earlier days. In contrast,
the Read + Picture Card words were not reviewed before the activ-
ity. Another difference between the conditions was that the play
was conducted in small groups while the picture card review was
with the whole class; however, prior literature (Marulis & Neuman,
2010; Neuman & Kaefer, 2013) suggests that the size of the group is
unlikely to account for the observed differences in learning. Addi-
tionally, teachers’ scheduling of the various activities in Study 2
may have led to differences in the time of day when play versus
picture card review took place or the amount of time between
the readings and these activities. Although such differences were
intentionally allowed by our choice to embrace natural variabil-
ity, the differences may be meaningfully systematic and may have
impacted children’s learning from each activity.

There was also a difference in the total amount of time spent
in play (approximately 10 min for 4 sessions=40min) versus in
the picture card review activity (approximately 5min for 6 ses-
sions =30 min), although these time periods reflect the ecological
validity of what happens in these situations naturally within a class-
room. Furthermore, those totals do not reflect the duration of time
spent on reviewing the words. Some of the time spent in play was
not devoted to vocabulary, since the words were embedded within
the larger task of using the toys to enact a scene. In contrast, the
picture card activity time was more focused on vocabulary. Rather
than equating the time spent on reviewing words, which is harder
to control, we opted to aim for a balance in the number of times
(6) each individual word was reviewed within play or within the
picture card review. Future work could address whether the distri-
bution of those 6 instances across 4 play sessions versus 6 picture
card review sessions might have played any role in the effectiveness
of the activities.
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Additionally, “reviewing” a word in the different activities
involved one or more of a variety of behaviors, such as using
the word in a sentence, defining the word, asking children to say
the word, using a gesture, asking children to gesture, and asking
closed- and open-ended questions about the word. Although we
kept numerical equivalency in mind, differences in what “review”
means within the play and picture card activities are inherent to
the core of the pedagogical approaches themselves. Asking chil-
dren questions about words is in some ways more natural and
meaningful in the play context, whereas having teachers ask chil-
dren questions during the picture card review might have slowed
down the activity and made it more forced and less enjoyable. Our
main goal was to design the picture card activity to provide chil-
dren with a comparable and fun opportunity to review and recall
vocabulary words and their meanings and to apply their knowledge
in a context beyond that of the storybook itself. It remains difficult,
however, to tease apart the effects of play per se from the effects of
the type of review to which the play context lends itself. In terms
of basic research and efforts to understand underlying mechanisms
for vocabulary learning, these issues invite further inquiry.

Last, we did not examine the effects of our methods on other
aspects of language development or on skills with previously estab-
lished bidirectional associations with language learning, such as
executive functioning (Fuhs, Nesbitt, Farran, & Dong, 2014). Future
research could expand the investigation of these reading- and play-
based pedagogical approaches for promoting various areas of social,
emotional, and cognitive development in young children with low
socioeconomic backgrounds and in other populations.

10.5. Conclusions

Here, we studied methods for promoting low-income children’s
vocabulary learning, directly comparing different types of play
activities as supplements shared book-reading. We also compared
play to a word review activity that used a more direct teach-
ing approach. We found that adult-supported play is especially
promising for promoting preschoolers’ deeper word-learning.
Results suggest there is a role for play in our early education
classrooms—particularly in low-income communities, which para-
doxically encounter the strongest pressures to limit play to focus
on improving academic outcomes. While others have argued that
“All work and no play makes Jack a dull boy” (Howell, 1659) and
“All play and no work makes Jack a mere toy” (Edgeworth, 1825,
p. 155), we add through our work: Learning through play makes
Jack’s learning a joy.
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