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Abstract This randomized study examined the effective-
ness of a preschool stimulation program created to teach
words that had been selected by considering the needs
of the target population of children. Twenty-two educa-
tors and their group of at-risk preschoolers (N=222,
Mage=4.27 years) were assigned to one of two conditions:
control or intervention. In the latter condition, educators had to
read specifically developed storybooks to their group and
conduct stimulation activities. Despite the training and
support they received, educators implemented the inter-
vention with varying degrees of fidelity. Nonetheless,
intent-to-treat comparison of the two conditions indi-
cates that children in the intervention condition learned
the meaning of a much greater number of words than
their peers in the control condition. In addition, efficacy
subset analyses that took into account fidelity of imple-
mentation show that the greatest gains were made by
children who had an educator who had implemented the
intervention reliably. Strategies for scaling up the inter-
vention and optimizing its implementation are discussed.

Keywords Preschoolers . Vocabulary . Explicit instruction .

Preschool educators . Implementation fidelity

As a key marker of language and cognitive development,
oral vocabulary directly reflects the quality of stimulation
young children receive (Hoff 2013). Unfortunately, many
children learn only a limited number of words, and these
children tend to come from low-income families (Ryan et al.
2006). Their limited vocabulary is likely due to a lack of verbal
stimulation at home (Hart and Risley 1995) or their parents’
limited proficiency in the majority language (August and
Shanahan 2006). Independent of its specific causes, the lag in
vocabulary development can be substantial and have lasting
consequences. Findings suggest the existence of a 2,000-word
gap between children with more restricted vocabulary and
those with more developed vocabulary (Biemiller and
Slonim 2001); and being on the wrong side of this gap is
predictive of learning problems, especially reading difficulties
(e.g., Dickinson and Porche 2011). To a lesser extent, a re-
stricted vocabulary has also been associated with dysfunctional
peer relationships, perhaps because adequate verbal skills are
necessary to understand and negotiate emotion-arousing situ-
ations (Menting et al. 2011; Nelson et al. 2011). Stimulating at-
risk preschoolers’ vocabulary development could help these
children adequately adjust to school demands.

Limitations of the family environment can, in theory, be
compensated by interventions in other settings, notably high-
quality programming in preschool or childcare centers
(Dupéré et al. 2010; Japel 2008). Indeed, preschool environ-
ments are historically important foci of prevention efforts
(Aber et al. 2012). However, although stimulating language
development is a stated goal of preschool programs (Neuman
and Dwyer 2009), educators working in these settings rarely
provide adequate stimulation to children (Japel et al. 2005;
Justice et al. 2007). This contradiction between institutional
goals and actual practices could be a result of the paucity of
well specified and adapted interventions.

Preventive interventions that aim at modifying existing
practices—rather than advocating completely new ones—
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are probably more likely to be accepted by practitioners
(Miller and Shinn 2005). Fortunately, there is a common
practice in preschool settings that has potential for vocabu-
lary development: storybook reading. Its potential lies in the
fact that a richer vocabulary is found in storybooks than in
everyday interactions (Cunningham and Stanovich 1998).
Reading to children thus exposes them to unfamiliar words
and can help them enlarge their vocabulary, at least when it
is done correctly. As shown by Hargrave and Sénéchal
(2000), for instance, children must be actively engaged in
the reading routine for benefits to occur. In this study, at-risk
children were assigned to one of two conditions. In the first,
reading was carried out without soliciting their participation.
In the second, educators stimulated children’s participation
and interest by asking them question on the story and
encouraging them to also ask questions. Children’s partici-
pation was associated with greater vocabulary gains, but
these gains were modest. These results suggest that partic-
ipation is necessary, but not sufficient, to ensure learning.

This is not surprising considering how difficult it is for
children to learn the meaning of a word (for a detailed de-
scriptive study, see, e.g., Johnson and Mervis 1994). It is thus
necessary to teach word meanings systematically and explic-
itly (Marulis and Neuman 2010). For instance, Coyne et al.
(2007) asked kindergarten teachers to read to their group and
to explicitly teach the meaning of a random selection of
difficult words found in the storybook. A simple definition
of the meaning of these words was presented on multiple
occasions, children were asked to notice the words during
the reading of the storybook, and they were encouraged to
use these words and explore their meaning. For comparison
purposes, other difficult words were only defined in passing or
not taught at all. Learning was minimal, except when words
had been taught explicitly. Furthermore, even with explicit
instruction, children remembered the meaning of only half of
the words (see also Coyne et al. 2004).

These findings highlight the need to improve the effec-
tiveness of explicit instruction. The content of instruction
could also be more relevant. Interventions typically use
commercially available storybooks and instruction is
centred, by necessity, on the difficult words found in the
books. Unsurprisingly, the resulting selection is interesting
but somewhat arbitrary (e.g., “sushi,” “zookeeper”; Coyne
et al. 2004). If the goal is indeed to help children learn to
read when they eventually enter school (e.g., Justice et al.
2007), instruction has to focus on words that are both useful
for reading and unknown to the children from the commu-
nity or population segment targeted by the intervention (for
the importance of adapting prevention programs, see
Barrera et al. 2011). In addition, because each instructed
word is found in only one storybook (e.g., Hargrave and
Sénéchal 2000), once the book is read, the child is not
exposed to the word again. This is problematic since

reviewing word meanings could improve retention. Using
a specifically developed set of storybooks allows not only a
control over the selection of words but also the inclusion of
multiple reviews.

The Current Study

The goal of this study was to examine the effect of an
educator-implemented stimulation program on the vocabu-
lary of at-risk 4-year-olds from predominantly low-income
communities. The originality of the intervention lies in the
use of specifically developed storybooks designed to present
selected words on multiple occasions. The words had been
selected by considering the needs of the target child popu-
lation. Educators in community-based childcare centers
were assigned to a control (regular activities) condition or
to an intervention condition. In the latter condition, educa-
tors were asked to implement the intervention with their
group. We expected that children in the intervention groups
would learn a greater number of word meanings than their
peers in the control condition.

Method

Participants

Twenty-two educators (95.5 % women) participated in this
study conducted in Montreal (Quebec, Canada) and sur-
rounding areas. They worked in 12 francophone non-profit
childcare centers implementing the provincial play-based
preschool curriculum (Hohmann et al. 2008). These centers
were located in urban (n=4) or semi-rural (n=8) low-
income communities. All educators agreed to be randomly
assigned, with their entire group, to one of the two condi-
tions. Educators in the two conditions were similar. They
had a mean of 12.1 years (SD=8.2) of experience. The
majority (77.3 %) held a postsecondary vocational degree
in childcare, and only one of them was trained as a teacher.
Their sole material incentive to participate was the possibil-
ity of keeping the intervention material (which was also
offered to educators in the control condition at the end of
the study).

The sample included 222 children (46.8 % girls, Mage=
4.27 years) for whom parental consent had been obtained
(82.2 % of children in the groups). Thirty-six percent of the
participating children were from a family with an income
below the poverty line, 37.6 % of the children were from a
family in which the mother did not have a postsecondary
education, and 32.6 % of the children spoke a language
other than French at home. No between-condition differ-
ences were observed on these variables.
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Because of absences or family relocations over the course
of the study, data are missing for 10.4 % (n=23) and 17.1 %
(n=38) of the children at pre- and posttest, respectively. In
order to avoid introducing biases and facilitate multilevel
analyses, multiple imputations were used to handle missing
data (Allison 2001). To take into account imputation uncer-
tainty, multiply imputed data sets were created (through the
SAS MI procedure) and used for all analyses. Ten data sets
were created, the maximum allowed by the Hierarchical
Linear Models software (Raudenbush et al. 2004). The
analyses were performed separately on each of the ten
imputed data set, and the parameter estimates obtained in
each set were recombined, resulting in a final single set of
estimates.

Design

The 22 participating groups of 4-year-old children were in
12 childcare centers, with one to four groups per center (M=
1.83 group). The groups (of children with their educator)
were randomly assigned to the two conditions, irrespective
of center, with the only constraint being that a slightly
greater number of groups be assigned to the intervention
condition (n=12) than to the control condition (n=10).
Since it was groups that were assigned to the conditions,
most centers with more than one group (five out of eight)
had at least one group in each condition. The decision to
assign a greater number of educators to the intervention
condition reflected our concern that some of these educators
could decide to discontinue their participation. As it turned
out, the 22 educators completed the study.

Intervention

Word Selection To select word meanings for instruction, we
used the only available list of words used orally in franco-
phone first-grade classrooms as a starting point (Préfontaine
and Préfontaine 1968). This list was updated by removing
anachronisms (e.g., “smoking pipe”) and by adding contem-
porary words (e.g., “computer”) found in the Ministry of
Education’s approved first-grade reading material. We also
removed words that are known by all 4-year-olds (e.g.,
“dog,” “banana”) according to standardized tests (Dunn et
al. 1993; Trudeau et al. 1999).

The resulting 1,133-word list was examined by eight
first-grade teachers working with either low- or middle-
income students (these teachers participated in an unrelated
study). The two groups of teachers were asked to identify,
among the 1,133 words, those that were both useful for
reading and unlikely to be familiar to their students. There
was a consensus among the two groups of teachers that 799
of the 1,133 words were likely to be familiar to both low-
and middle-income students. These words were discarded as

too easy. As it turned out, a majority of teachers (75 % or
more) in the two groups considered the remaining 334
words to be useful for reading and likely to be known by
middle-income students but not by their low-income peers.
Further exclusion of articles, plural forms, and verb conju-
gations resulted in a shortened list of 273 words.

The shortened version of the list was presented to 32
educators working in childcare centers located in low- or
middle-income communities. The two groups of educators
(who did not participate in the experiment) had to indicate
whether each word was known by a majority of 4-year-olds
in their group. According to their answers, approximately
80 % of the words on the shortened list were known only by
middle-income children. Most words on the shortened list
were thus judged by both educators and first-grade teachers
to present a special challenge for children of low-income
communities. Because stories needed to be coherent and
interesting, we were able to include only 175 of the words
(71 nouns, 56 verbs, 44 adjectives, and 4 adverbs) of the
shortened list in the storybooks.

Instructional Activities An award-winning author of chil-
dren’s books was consulted to ensure that the style and
content of the 30 storybooks developed for the intervention
was appropriate. Each of the storybooks presents a narrative
story and is accompanied by a pedagogical guide that in-
cludes a detailed lesson plan and a definition for all
instructed words (see Coyne et al. 2004). Each page of the
storybooks contains a short text with an original illustration
depicting the content of the text and emphasizing, when
applicable, the meaning of the instructed (magic) word in
its context (Fig. 1). Five or six words are taught per story-
book, and four to six previously taught words are integrated
in the story. On average, each word was reviewed in 2.4
storybooks. Each book was read twice, during two consec-
utive sessions. Half of the words were taught during the first
session, and the other half was taught during the second
session. Educators were asked to conduct four 15-min ses-
sions per week. Educators read all of the storybooks to their
group, in the same prescribed order.

Before reading the storybook, the educator reminded the
children that they had to raise their hand upon hearing a
magic word. The educator then presented the magic words
(e.g., “striped,” “defend,” “immense”), asked the children to
repeat these words, and presented a short (six word or less)
and simple definition of their meaning (e.g., that “striped”
means “has lines of different colors”; Beck et al. 2002).
When a magic word was encountered while reading the
storybook, the educator repeated its definition, asked the
children to pronounce the word, and pointed to the relevant
elements of the illustration (e.g., “a striped bee”).

After the reading, a recall activity was conducted. The
educator showed the page of the storybook on which the
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meaning of each word was illustrated, repeated the defini-
tion, and asked the children to identify the word (e.g., “Do
you remember the word for a thing with lines of different
colors?”). This was followed by two verbally mediated
activities that encouraged the children to use the words
and to reflect on their meaning. The first was a discrimina-
tion activity. The educator asked the children to make the
distinction between contexts in which the word could or
could not be applied (e.g., “Is a tiger striped?” “What about
a white piece of paper?”). The second was a generalization
activity. Children were asked to use the word in a context
different from the one in which it had been taught (e.g.,
“Today, Lea wears a shirt with lines of different colors.
Which magic word does this make you think of?”).
Children were free to look at the storybooks when the
session was over.

Instruments

General Receptive Vocabulary This aspect of vocabulary
knowledge was assessed at pretest with the French version
of the Peabody Picture Vocabulary Test (PPVT; Dunn et al.
1993). A series of pages with four pictures was presented to

the child who was asked to identify which picture corre-
sponds to the word presented by the research assistant. A
standardized score was calculated based on the number of
correct answers given by the child. The score for the original
version of the instrument is strongly correlated with cogni-
tive abilities and achievement scores (Dunn et al. 1993).
Although the PPVT score is a valid index of general vocab-
ulary, it is not sensitive to intervention effects (Coyne et al.
2004), probably because the words used for the assessment
do not correspond to those taught during the intervention.

Specific Expressive and Receptive Vocabulary As
recommended by the National Reading Panel (National
Institute of Child Health and Human Development 2000),
learning of instructed (specific) word meanings was
assessed with researcher-developed measures whose content
is aligned with the intervention. For the pre- and posttest
expressive assessment, 15 words were randomly selected
from the pool of instructed words, equally sampling nouns,
verbs, and adjectives. Following Biemiller and Slonim’s
(2001) procedure, a sentence was composed for each of
the selected words (e.g., “Matthew has a striped ball.”).
The research assistant read the sentence and asked the child,
“What does [the word] mean?” Children could verbally ex-
plain the meaning of the word or, in some cases, mime it (e.g.,
spread arms for “gigantic”). The answer was noted and later
categorized as complete (1 point) when the instructed defini-
tion was restated (e.g., “very beautiful” for “magnificent”),
when the important aspects of the meaning were mentioned
(e.g., “house” and “bird” for “nest”), or when a synonym was
given (e.g., “giant” for “enormous”). It was categorized as
incomplete (0.5 point) when the child mentioned only one
important aspect of the meaning (e.g., “brothers” for “twins”).
Finally, it was categorized as incorrect (0 point) when the child
offered an erroneous definition (e.g., “joke” for “join”) or no
answer. A total score was computed by summing up the
individual item scores (α=.87). Thirty-three percent of the
assessments were coded by a second research assistant, which
yielded an inter-rater agreement of 97 %.

In addition to the expressive assessment conducted at pre-
and posttest, a receptive assessment was conducted at posttest.
This last assessment is easier than the expressive one because
the child is not required to articulate the meaning of the word
(Coyne et al. 2007). The receptive assessment resembles the
PPVT: A series of four pictures was shown to children, who
had to identify the picture corresponding to the word
presented by the research assistant. Receptive knowledge of
14 of the 15 words used for the expressive assessment was
assessed. The total score corresponds to the number of cor-
rectly identified pictures (α=.74).

Fidelity of Implementation The fidelity with which educa-
tors and children in the intervention condition implemented

Fig. 1 Translated sample of instruction material: the page of a storybook
illustrating the meaning of an instructed word (stripe)
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the instructional activities was formally observed by a re-
search assistant during a predetermined session at mid-
intervention. The researcher-developed, 61-item checklist
was adapted from similar instruments (e.g., Fuchs et al.
1997). With young children involved, obtaining a high score
is considered possible only when the intervention has been
correctly implemented on a regular basis for a significant
period of time, that is, when the intervention has become a
well-rehearsed routine. The checklist items describe
expected behaviors on the part of the educators (e.g.,
“Presents the magic words”) and children (e.g., “Raise their
hand when hearing a magic word”) during each activity:
storybook reading (26 items), recall (13 items), discrimina-
tion (9 items), and generalization (9 items). Four items also
refered to the participation and attention of the whole group
of children (e.g., “The majority of children were attentive”).
Each behavior is scored as observed or not, and the percent-
age of observed behaviors is calculated. A second research
assistant was present for 25 % of the observations. Inter-
rater agreement on the items of the checklist was 99 %.

Procedure

Assessments Children were assessed individually, in
September (pretests) and in February (posttests), in a quiet
space close to the group’s room by an undergraduate or grad-
uate student in education or psychology. The research assistants
(n=8) made sure to motivate the children and make them feel
comfortable before conducting the assessments. Because being
unfamiliar with the examiner may have a negative impact on
the performance of young at-risk children (Fuchs and Fuchs
1986), each child was assessed by only one research assistant.
This research assistant also observed implementation and was
thus not blind to the conditions of the study. In order to avoid
introducing biases, research assistants were trained to conduct
assessments following detailed protocols.

Training and Support At the beginning of October, educa-
tors assigned to the intervention condition learned how to
implement the intervention during a half-day workshop,
either individually or in groups of two or three. Each activity
was explained in detail, demonstrated by the trainer, and
practiced by the educators. Commonly occurring problems
were discussed and examples of lesson plans contained in
the manual (Japel et al. 2008) were reviewed. Educators also
received a calendar for implementing the intervention.

Educators were asked to implement the intervention four
times per week from October to February. During this
period, each group was visited twice by the assistant respon-
sible for conducting the pre- and posttest assessments. The
goal of these visits was to help the educator to reliably
implement the intervention through encouragement, advice,
or direct support. During one of the visits, fidelity of

implementation was observed using the checklist and formal
feedback was given to the educator based on these observa-
tions. Assistants knew the intervention well and had re-
ceived directives on how to give constructive feedback to
the educators. Additional in-class support was available
upon request. Throughout the project, the research team
met twice a month to discuss issues pertaining to assessment
and intervention implementation.

Results

Fidelity of Implementation Despite the efforts made to en-
sure that instructional activities would be uniformly well
implemented in the groups assigned to the intervention
condition, the overall fidelity of implementation varied from
21.3 % to 100 % (M=66.2 %, SD=30.5). Considered for
each activity separately, fidelity was, on average, acceptable
for storybook reading (M=75.9, SD=21.8), but poorer for
recall (M=65.1, SD=37.6), discrimination (M=60.9, SD=
46.0), and generalization (M=54.9, SD=42.4). Children’s
participation and attention were also less than optimal (M=
50.0, SD=45.2), suggesting that some educators had prob-
lems managing their group.

To take into account the disparity in fidelity of imple-
mentation, intent-to-treat and efficacy subset analyses were
conducted (Lachin 2000). Intent-to-treat analyses consider
only the assigned condition, irrespective of the imperfect
nature of intervention implementation. This type of analysis
avoids introducing a bias in favor of the intervention, a bias
that could occur, for instance, if educators implemented the
instructional activities with greater fidelity in the more re-
ceptive groups (i.e., the groups who would have made the
most progress in any case). For their part, efficacy subset
analyses are used to estimate how the effectiveness of the
intervention varies as a function of the fidelity with which it
is implemented. Because groups have not been randomly
assigned to the different levels of implementation, these are
correlational analyses and their results must be interpreted
accordingly.

Condition Equivalence at Pretest Since instructional activ-
ities were offered to groups rather than individuals, chil-
dren’s vocabulary scores were not statistically independent.
This dependency was taken into account in the multilevel
analyses. Two-level models, with individual scores (level 1)
nested in groups (level 2) were estimated. For pretest com-
parisons and intent-to-treat analyses, the experimental con-
dition was treated as a group (level 2) dichotomous variable
(0=control, 1=intervention). Accordingly, group means
were compared rather than individual scores.

Table 1 presents results as a function of condition. At
pretest, children in the two conditions had a comparable
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general receptive vocabulary, B=2.24, t(df=20)=0.68, n.s.
Furthermore, they had similarly low specific expressive vocab-
ulary scores. Indeed, there was a floor effect on these scores: At
pretest, children knew, on average, themeaning of approximately
three words, and about 16 % of them did not know the meaning
of any words. This is interesting from a substantive point of view
because it suggests that the words selected for instructionwere of
an appropriate level of difficulty. Statistically, however, the de-
parture from normality precludes a conventional analysis. To
circumvent the problem, we conducted two complementary
analyses: one for count (Poisson) distributions and another for
dichotomous (Bernoulli) outcomes (0=no word meaning,
1=one or more word meaning). No between-condition differ-
ences were observed, both for the count distribution, B=0.35,
t(df=20)=1.87, n.s., and the dichotomous outcome, OR=1.31,
95 % CI=0.41–4.22, n.s.

Intent to Treat These analyses were conducted on the post-
test specific vocabulary scores. We began by examining the
percentage of children with a score of zero in the two
conditions. Although the number of children who did not
know any word meanings in the intervention condition was
three times less than in the control condition, the difference
did not reach significance, OR=3.03, 95 % CI=0.64–14.25,
n.s. Even if it was less pronounced than at pretest, a floor
effect continued to be observed for expressive vocabulary
scores, especially in the control condition. In a reverse
manner, there was a ceiling effect on the receptive vocabu-
lary scores (i.e., many children had the maximum score),
mostly in the intervention condition. In order to derive a
normally distributed score, we standardized the correlated
(r=.78) specific expressive and receptive vocabulary scores
separately and computed the average of the two scores for
each child. An analysis for normally distributed outcomes
indicates that intervention groups had, on average, higher
composite scores than control groups, B=0.69, t(df=20)=
3.86, p<.001. To calculate an effect size (see Hedges 2007),
the value of the HLM regression parameter associated with
the (dichotomous) condition variable (0.69) was divided by
the standard deviation of group means (SD=0.45). A very
strong effect size (ES=1.53) was observed.

Efficacy Subset In this section, effectiveness is examined as
a function of the fidelity of intervention implementation by
the educator, a group (level 2) variable. It is assumed that the
intervention was not implemented at all in the control con-
dition groups, that is, where fidelity is equal to 0 %. To
detect nonlinear effects, the squared value of the fidelity
score was also introduced in the model. Since no such
effects were detected, only analyses with the raw fidelity
scores are presented.

At pretest, there is no relation between fidelity and gen-
eral vocabulary, B=0.04, t(df=20)=1.11, n.s., or specific

receptive vocabulary, B=0.01, t(df=20)=1.71, n.s. In other
words, it does not appear that the fidelity with which the
educator implemented the intervention was influenced by
the group’s initial language skills. However, a positive rela-
tion is observed between fidelity and the posttest composite
specific vocabulary score, B=0.008, t(df=20)=3.71, p<.01.
To examine the strength of this relation in terms of effect
size, we used the approach proposed by Stoolmiller et al.
(2000). Group means on the composite vocabulary score
were estimated for nil (0 %, control condition), low (30 %),
good (60 %), and excellent (90 %) implementation (Table 2).
Each of these last three means were compared to the mean of
the control condition groups by dividing the arithmetic dif-
ference between the two means by the pooled standard
deviation of the group means (SD=0.45). A moderate effect
size was observed for a low implementation (ES=0.56), a
strong one for a good implementation (ES=1.13), and a very
strong one for an excellent implementation (ES=1.69).

Discussion

This study aimed at examining the effectiveness of an ex-
plicit vocabulary intervention created to address the specific
needs of a target population of at-risk preschoolers. Intent-
to-treat analyses indicate that the intervention was highly
effective, despite a suboptimal implementation by some
educators, whereas efficacy subset analyses suggests that a
more reliable implementation was associated with greater
vocabulary gains. In what follows, we consider factors that
could be responsible for the intervention effectiveness, but
also try to explain why some educators failed to implement
this intervention correctly.

Intent-to-treat analyses provide a conservative estimate of
the effectiveness of unevenly implemented interventions
(Lachin 2000). Nevertheless, comparison of the two condi-
tions, irrespective of fidelity of implementation, indicates
that the intervention had a very large effect (Cohen 1988) on
vocabulary as measured by the posttest composite score.
This effectiveness can be attributed, in part, to the relative
absence of systematic language stimulation in the control
condition groups. In other words, we probably compared
our intervention to regular practices that, unfortunately, did
not provide much competition (for a similar assessment of
preschool practices, see Justice et al. 2007; Neuman and
Dwyer 2009). As our findings show, however, many educa-
tors are able to stimulate language development. In previous
studies, preschool vocabulary interventions implemented by
preschool educators had an almost negligible effect (Marulis
and Neuman 2010). The problem apparently lies with the
tested interventions rather than with the educators.

Weak regular practices cannot be the only factor
explaining the effectiveness of our intervention. It is
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probably effective, in an absolute sense, because of three of
its distinctive characteristics. First, in contrast to other stud-
ies on vocabulary instruction conducted with preschoolers
(e.g., Hargrave and Sénéchal 2000), it relies on an explicit
form of instruction. Our study shows that this age group,
like older children (Marulis and Neuman 2010), respond
well to clear explanations and carefully planned, high-
interest vocabulary activities. In a sense, this is not surpris-
ing since positive results have also been observed for pre-
school programs relying on explicit instruction to teach

phonological awareness, another key precursor of reading
(for a review, see Phillips et al. 2008). Second, in our
intervention words are frequently reviewed, and this could
have improved retention and lead to better outcomes at
posttest. Children are not very good at remembering the
meaning of words in the absence of an extended exposition
(e.g., Johnson and Mervis 1994). Finally, in contrast with
what is usually done, the instructed words were selected
based on an empirical identification of the needs of the
targeted population. The close correspondence between the
curriculum and the children’s needs, made possible by the
use of specifically developed storybooks, could have facil-
itated learning.

Of course, adapting an intervention to the specific needs
of children from a given community or population segment
raises the possibility that the intervention will be less rele-
vant for other children. Preventive interventions can indeed
be effective with one population segment, but not with
another (Barrera et al. 2011). How is it possible, then, to
identify the groups of children for which the intervention is
relevant and should be “scaled up”? Conversely, how can
scientists or practitioners determine if and when an inter-
vention should be adapted in order to adequately meet the
needs of other groups? Castro et al. (2004) argue that such
decisions should be guided by empirically based strategies,
strategies like the procedure used in this study to select
words for instruction. Before scaling up the intervention to
a potentially distinct population segment, this inexpensive
procedure could assist in determining whether the selection
of words is relevant.

Our results are not entirely positive. Approximately one
educator out of four did not implement the intervention cor-
rectly, and correlational efficacy subset analyses suggest that
the uneven fidelity of implementation had consequences for
learning. Unsurprisingly, the largest effect size was observed
for groups with an excellent fidelity of implementation. In a
more surprising manner, however, a non-negligible effect size
was also apparent for groups with a poor implementation. In
these groups, educators apparently read the storybooks cor-
rectly, but neglected to explicitly teach word meanings. Being
read to by an adult can, by itself, be beneficial for children
with an initially larger vocabulary (Sénéchal et al. 1995), and
the progress made by this minority of children could explain
the non-negligible effect size. The other children, those with
an initially more restricted vocabulary, may not have made
sufficient progress.

Why is it that some educators were not able, or did not
see the need, to correctly implement the intervention despite
the training and on-site support they received? Changing
one’s practices is probably difficult for some educators
given the conflicting messages they receive concerning their
role. The official play-based curriculum encourages educa-
tors to limit themselves to observe and to sporadically guide

Table 1 Vocabulary knowledge by condition irrespective of fidelity of
implementation (intent-to-treat analyses)

Time administered/
Measure

Control Intervention SDg

% e Mean f % e Mean f

Pretest

General receptivea 93.3 95.5 5.1

Specific expressiveb 18.0 2.7 14.8 3.6 1.0

Posttest

Specific expressiveb 12.3 4.7 4.4 7.7 1.5

Specific receptivec 7.8 9.8 0.8

Composite specificd −0.3 0.3 0.3

a Standardized score on the French adaptation of the Peabody Picture
Vocabulary Test (Dunn et al. 1993)
b Number of correctly defined words (range, 0–15)
c Number of correctly identified pictures (range, 0–14)
d Average of the standardized scores on the specific expressive and
receptive measures
e Proportion of children with a score of zero
f Estimated mean of group means in each condition
g Estimated SD of group means pooled for the two conditions

Table 2 Vocabulary knowledge by level of fidelity of implementation
(efficacy subset analyses)

Time administered /
measure

Degree of implementation SDd

Nil Poor Good Excellent

Pretest

General receptivea 94.5 95.9 97.2 98.6 4.8

Specific expressiveb 3.2 3.6 4.0 4.3 1.0

Posttest

Composite specificc −0.3 −0.0 0.2 0.5 0.4

Estimated means of group means
a Standardized score on the French adaptation of the Peabody Picture
Vocabulary Test (Dunn et al. 1993)
b Number of correctly defined words (range, 0–15)
c Average of the standardized scores on the specific expressive and
receptive measures
d Estimated SD of group means pooled for the two conditions
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children’s play, and it thus can make any systematic interven-
tions appear superfluous or worse. In this context, some edu-
cators may not see the need to overcome the obstacles they
meet when implementing an intervention. Perhaps, they would
be more motivated to persevere if they were given regular
feedback on the progress made by their group as a result of
their implementation of the intervention (Landry et al. 2009).

The long-term goal of early vocabulary instruction is to
help prevent reading problems and their cascading negative
consequences. Experiencing reading problems early on
places students at high risk of low school achievement,
grade retention, and referral for special education, difficul-
ties that, in addition to their emotional toll, ultimately in-
crease the odds of dropping out of high school (Alexander et
al. 2001; Dauber et al. 1993; Hibel et al. 2010). In theory,
participation in a preschool vocabulary program should
lower the risk of reading problems when children begin
elementary school. In practice, it remains to be seen whether
vocabulary gains are large and persistent enough to improve
readiness to learn to read. Although there are encouraging
findings (e.g., Loftus et al. 2010), only a handful of inter-
vention studies have conducted a longitudinal follow up of
significant duration. Long-term intervention studies must be
undertaken in order to determine the amount of early vo-
cabulary stimulation required to effectively reduce the risk
of reading problems.

In spite of its strengths, our study is thus limited by the
absence of a follow up. Other limitations must be noted. First,
we did not assess factors that could have contributed to the
variations in fidelity of implementation (e.g., personal charac-
teristics of the educators), limiting our capacity to understand
the role of these factors. Second, the procedure used to select
words for instruction was based on the opinion of educators
and teachers rather than on a direct assessment of children’s
needs (e.g., Biemiller and Slonim 2001). Our procedure has
the merit of being inexpensive, but its validity has to be firmly
established. Third, fidelity of implementation was observed
formally on only one occasion. It would probably have been
preferable to conduct multiple observations. Nonetheless, the
strong relation between vocabulary gains and our fidelity of
implementation score suggests that this score was reliable.
Finally, we should have collected evidence confirming that
our sample of educators only minimally stimulates language
development in the context of their normal practices (Japel et
al. 2005). We can conclude in affirming, however, that many
educators can stimulate at-risk children’s language develop-
ment when provided with the right prevention program.
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