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Long-Term Effects of
Kindergarten Vocabulary
Instruction and Intervention on
Target Vocabulary Knowledge
Through Second Grade

Michael D. Coyne, D. Betsy McCoach,
Susan M. Loftus-Rattan, Doris L. Baker,
and Sharon M. Ware

We evaluated the long-term effects of a supplemental, small-group kindergarten vocabulary inter-
vention in fall and spring of first grade and winter of second grade. Participants included students
from two studies, an initial efficacy study and a subsequent replication study, identified as at risk
for language and learning difficulties, who were randomly assigned in clusters to either a control
group that received only classroom vocabulary instruction or a treatment group that received the
classroom instruction plus small-group supplemental intervention. We also identified a group of
not-at-risk students who received classroom vocabulary instruction as a reference group. Analyses
using multilevel modeling indicated that students in the treatment group continued to outper-
form students in the control group on measures of expressive and receptive knowledge of words
taught during the intervention through the winter of second grade, almost 2 years after the end of
the intervention. Although long-term effects of the intervention on target word learning in second
grade were substantial and meaningful, there was some deterioration of intervention effects across
time. There were no effects of the kindergarten intervention on general vocabulary knowledge at
posttest or any follow-up points. Findings suggest that the effects of direct and extended vocab-
ulary instruction and intervention are generally durable and sustain over time for taught words.
Key words: follow-up study, kindergarten, long-term effects, multitiered systems of support
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D IRECT AND EXTENDED vocabulary in-
struction teaches students the meanings

of individual words and provides them with
opportunities to engage with those words
in meaningful and interactive contexts. The
purpose of direct and extended vocabulary
instruction is to enable students to de-
velop deep, flexible knowledge of important
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academic vocabulary and to support com-
prehension of sentences and passages that
include those words. Because this approach
to vocabulary instruction is time intensive
and focuses on directly teaching relatively
few words, an implicit goal is durable word
knowledge that sustains over time. The pur-
pose of this study, therefore, was to inves-
tigate the long-term effects of kindergarten
vocabulary instruction and intervention on
students’ target word learning and overall vo-
cabulary knowledge through first and second
grades.

DIRECT AND EXTENDED VOCABULARY
INSTRUCTION AND INTERVENTION

A growing body of research supports the
efficacy of direct and extended vocabulary
instruction with young students, particularly
for learning words targeted for instruction.
In a meta-analysis of studies evaluating the
effects of vocabulary instruction and inter-
vention in prekindergarten and kindergarten
on vocabulary learning, Marulis and Neuman
(2010) reported an overall effect size of 0.88
and found that instructional approaches with
direct intentional teaching produced larger ef-
fects than approaches that relied on inciden-
tal teaching. They also found that effects were
larger on experimenter-developed measures
of target word learning than on standard-
ized measures. Recent intervention studies
continue to find positive effects of directly
teaching vocabulary to students in preschool
and the early grades (e.g., Apthorp et al.,
2012; Dickinson et al., 2019; Goldstein et al.,
2016; Lonigan & Phillips, 2016; Neuman,
et al., 2021; Silverman et al., 2013; Wasik &
Hindman, 2020).

In our own work, we have evaluated the
effects of direct and extended vocabulary
instruction on the learning of students in
kindergarten at risk for language and literacy
difficulties (e.g., Coyne et al., 2009; Coyne
et al., 2010; Coyne et al., 2022). Work by
Beck et al. (2013) has informed our approach
to vocabulary instruction, including (a) fo-
cusing on directly teaching Tier 2 academic

vocabulary that reflects the decontextualized
sophisticated language common in books and
across content areas (Foorman et al., 2016),
(b) giving students clear and understandable
definitions of words targeted for instruc-
tion, (c) ensuring that students encounter
words multiple times in different meaning-
ful contexts, and (d) providing extended
opportunities for students to discuss words
in interactive activities that promote deep
processing.

Our recent research investigated the ef-
fects of small-group vocabulary intervention
that supplemented whole-class vocabulary in-
struction across two studies, an initial efficacy
study and a subsequent replication study
(Coyne et al., 2019; Coyne et al., 2022). In the
initial efficacy study, we randomly assigned
kindergarten students identified as at risk
for experiencing language and vocabulary
difficulties to either classroom vocabulary in-
struction plus supplemental vocabulary inter-
vention (treatment) or classroom vocabulary
instruction only (control). We also identi-
fied a group of not-at-risk students who
received only classroom vocabulary instruc-
tion as a comparison group. Kindergarten
teachers provided whole-class vocabulary in-
struction daily for 15–20 min. School-based
interventionists provided the supplemental
vocabulary intervention for 30 min, 4 days
per week, between November and May.

We found that at-risk students who re-
ceived the treatment condition experienced
greater vocabulary learning of words targeted
for instruction than students in the control
condition. Large effect sizes were evident
for experimenter-developed measures of ex-
pressive (g = 1.05) and receptive vocabulary
learning (g = 1.14). We also found that at-risk
students who received supplemental vocab-
ulary intervention outperformed students in
the control group on a measure of listening
comprehension measuring students’ ability
to answer questions about passages read
aloud that contained target vocabulary (g =
0.47). We did not find any differences on
standardized measures of general vocabulary
knowledge.

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Long-Term Effects of Kindergarten Vocabulary Instruction E11

We also found that at-risk students who re-
ceived supplemental vocabulary intervention
experienced comparable, or greater, target
word learning than non-at-risk students in the
comparison group who received only class-
room vocabulary instruction. Not-at-risk stu-
dents in the comparison group outperformed
at-risk students who received supplemental
intervention on our listening comprehension
measure, but there was a smaller difference
between the comparison group students and
treatment group students than between the
comparison group students and at-risk con-
trol students who received only classroom
vocabulary instruction.

We then conducted a closely aligned repli-
cation study with a different cohort of
kindergarten students in the same schools
the following year using the same methods
and design. Results were replicated again,
indicating that direct and extended vocab-
ulary instruction is effective in accelerating
students’ learning of words targeted for in-
struction and their ability to comprehend
passages that include those target words.
Moreover, small-group vocabulary interven-
tion that supplements classroom vocabulary
instruction appears to decrease learning dif-
ferences between at-risk students and their
not-at-risk peers.

LONG-TERM EFFECTS OF DIRECT AND
EXTENDED VOCABULARY INSTRUCTION
AND INTERVENTION

The goal of direct and extended vocabulary
instruction is to enable students to develop
deep and flexible knowledge of academic vo-
cabulary by directly teaching word meanings
and providing scaffolded opportunities for
students to process words across a range of
different contexts. Deep and flexible knowl-
edge of individual word meanings, in turn,
facilitates the development of strong lexical
representations (Perfetti, 2007) that support
comprehension of sentences and passages
that include those words as well as subse-
quent vocabulary learning (Ouelette, 2006;
Spencer et al., 2017; Stahl, 1991).

Despite the positive effects of direct and
extended vocabulary instruction, this ap-
proach is time intensive. Compared with
embedded vocabulary instruction that briefly
introduces new words and provides a quick
definition, extended instruction dedicates
substantial time to additional activities that
promote deep processing (Coyne et al., 2007;
Coyne et al., 2009). Because of the instruc-
tional investment in each word targeted for
instruction, an important question is whether
knowledge of words gained through direct
and extended instruction is durable and sus-
tains over time. Durable word knowledge
would continue to support comprehension
and additional vocabulary learning. Evidence
that direct and extended vocabulary instruc-
tion produces word knowledge that sustains
over time would provide support to jus-
tify the instructional investment in initial
instruction.

In multiple studies (Coyne et al., 2007;
Coyne et al., 2009), we found that statis-
tically significant effects favoring extended
instruction compared with embedded in-
struction, incidental exposure, and business
as usual instruction were still evident at de-
layed posttests 6–8 months after intervention
in the absence of subsequent instruction or
planned review. However, overall means as
well as effect sizes decreased, indicating that
there was some deterioration of word learn-
ing for students who received direct and
extended instruction. For example, in the
study by Coyne et al. (2009), effects sizes
at posttest for expressive target word (ETW)
and receptive target word (RTW) knowledge
were 2.57 and 0.97, whereas those at an
8-week delayed posttest were 1.18 and 0.84,
respectively. These findings are consistent
with other studies of follow-up effects of
vocabulary instruction with young students
(e.g., Bowyer-Crane et al., 2008; Neuman
et al., 2011; Vadasy et al., 2013). For example,
Vadasy et al. (2015) investigated follow-up
effects of a kindergarten vocabulary inter-
vention for English learners in winter of
first grade and found a sustained impact
on an experimenter-developed measure of
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target word learning, although effect sizes
were smaller than at posttest. Effect sizes for
a reading vocabulary measure of target word
knowledge were 0.64 at end-of-kindergarten
posttest and 0.29 at follow-up in the winter
of first grade.

Among the studies of maintenance effects
of vocabulary instruction with young stu-
dents, there are few studies that examine
impacts a year or more after the end of inter-
vention. The purpose of this study was to ex-
tend research on the effects of kindergarten
vocabulary intervention by investigating the
long-term effects of kindergarten vocabulary
instruction and intervention on students’ tar-
get word learning and overall vocabulary
knowledge through first and second grades,
in the absence of planned review or contin-
ued intervention.

METHOD

To investigate follow-up effects of direct
and extended vocabulary instruction, we
used data from our initial efficacy study and
our replication study. The efficacy study was
conducted with students from kindergarten
classrooms in 48 elementary schools located
in a mix of urban, suburban, and rural dis-
tricts in the northeastern and northwestern
United States. The replication study took
place the following year in the same class-
rooms and schools but with a new cohort
of kindergarten students. Methods and proce-
dures were the same across both the efficacy
and replication study (see the study by Coyne
et al., 2022).

Participants

The Peabody Picture Vocabulary Test
(PPVT) was administered to all kindergarten
students early in the school year. Students
with a standard score of 92 (30th percentile)
or below were considered at risk for lan-
guage and learning difficulties and eligible
to participate. Each participating classroom
included approximately six to eight at-risk
students. We created clusters of three to four
students in each classroom matched on initial

Table 1. Race/ethnicity and gender disaggre-
gated by treatment group

Treatment Control Reference

Black 165 143 135
Latinx 314 289 201
White 139 144 230
Asian 31 27 18
Native 3 4 4
Other 6 6 3
Multi 59 48 60
n 717 661 651

Female 338 302 346

PPVT scores (i.e., each cluster represented
a similar mean and range of PPVT scores)
and randomly assigned clusters to either the
treatment group or the control group. We
also identified a not-at-risk reference group
of three to four students from each class-
room with initial PPVT standard scores of
95–105 (37th to 67th percentiles). Student
demographic information for each of these
groups across studies is provided in Table 1,
and the number of participating schools,
classes, and intervention groups, disaggre-
gated by study, is provided in Table 2. There
were no statistically significant differences
between treatment and control groups on
any of the demographic variables or pretest
assessments.

Before implementing the classroom vo-
cabulary instruction, all teachers received
a day of professional development focused
on implementing effective instruction with
the classroom vocabulary materials. Kinder-
garten classroom teachers provided 20 min of
whole-class vocabulary instruction per day to

Table 2. Number of participating schools,
classes, and intervention groups disaggre-
gated by study

Efficacy Replication
N Groups N Groups

School 47 36
Class 159 119
Cluster 127 101
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all their students. School-based intervention-
ists delivered the supplemental small-group
vocabulary intervention to at-risk students
in the treatment group. Interventionists in-
cluded paraprofessionals, certified teachers,
reading teachers, and other professionals. In-
terventionists received a day of professional
development focused on implementing the
supplemental vocabulary intervention with
fidelity and were provided with additional
coaching during the study.

Classroom vocabulary instruction

To standardize whole-class vocabulary
instruction, teachers implemented the El-
ements of Reading-Vocabulary program
(EOR-V; Beck & McKeown, 2004), a com-
mercially available curriculum with evidence
of efficacy (e.g., Apthorp et al., 2012). The
EOR-V program includes lessons and mate-
rials for 24 weeks of daily instruction. The
EOR-V focuses on teaching high-utility aca-
demic vocabulary that occurs across content
areas (e.g., transform, observe, memorable,
alert, option). During classroom vocabulary
lessons, teachers introduced all students in
the classroom to challenging target vocabu-
lary words that were drawn from a story that
was read aloud by the teacher. Teachers intro-
duced student-friendly definitions and read
anchor sentences that provided meaningful
contexts for new vocabulary. Students had
multiple opportunities to use the academic
vocabulary and definitions in interactive oral,
listening, and workbook-based activities.

Supplemental vocabulary intervention

Students in the treatment group received
supplemental, Tier 2 vocabulary intervention.
School-based interventionists implemented a
researcher-developed Early Vocabulary Inter-
vention (EVI) to small groups of three to four
students for 30 min per day, 4 days per week
for approximately 22 weeks. Early Vocabulary
Intervention was developed to align with the
classroom vocabulary lessons and to incorpo-
rate features of effective vocabulary instruc-
tion (Beck et al., 2013; Coyne et al., 2009).
Interventionists provided students with di-

rect and extended vocabulary instruction on
three to four words per week introduced
during classroom instruction. Interventionists
provided student-friendly definitions of aca-
demic vocabulary, modeled using new words
in meaningful sentences, and scaffolded op-
portunities for students to use new words
in their own sentences. Interventionists pro-
vided immediate and specific feedback and
error correction to support student learn-
ing. Target vocabulary also was reviewed
systematically across lessons through spe-
cially written stories and interactive activities.
Words introduced during the first 8 weeks
were reviewed three times over the course
of the intervention. Words introduced in the
second 8 weeks were reviewed twice, and
words introduced in the final 8 weeks were
reviewed once.

Early Vocabulary Intervention provides stu-
dents with interactive activities designed to
give students multiple opportunities to use
new vocabulary in varied and supportive con-
texts as well as encourage extended language
use. Early Vocabulary Intervention taught stu-
dents to (a) discriminate between examples
and nonexamples of pictures representing
target words, (b) use target words to describe
pictures and to discuss personal experiences,
(c) discuss connections between target vo-
cabulary and other words and concepts, and
(d) participate in meaningful conversations
with peers about the target words.

Training

Research team members provided teach-
ers and interventionists with a full day of
professional development at the beginning
of the school year. The professional devel-
opment began with information about vo-
cabulary development and effective practices
for teaching vocabulary. Classroom teachers
then focused on implementing the EOR-V
curriculum and interventionists focused on
implementing the EVI materials. All teach-
ers received materials and implementation
guides and received guided practice on deliv-
ering vocabulary instruction or intervention.
Research team members demonstrated and
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modeled lessons and activities and teachers
and interventionists were provided oppor-
tunities to practice with feedback. Early
Vocabulary Intervention is a scripted inter-
vention that provided clear and consistent
instructional language and modeling that the
interventionists practiced to develop a fluent
delivery. Interventionists also learned how to
provide effective scaffolding of student lan-
guage and how to provide effective feedback.

Classroom teachers and interventionists
were observed at least three times over
the course of the school year and received
feedback and coaching about their teach-
ing after these observations. In addition, the
research team provided frequent check-ins,
support, and consultation to interventionists
as needed.

Fidelity of implementation

We observed kindergarten classroom
teachers three times across the year using
a fidelity checklist that captured the key
elements of each component of the EOR-V
classroom vocabulary program. Teachers’
mean fidelity was above 80% across both
studies. In addition to ongoing coaching
and support, members of the research team
observed each interventionist providing
supplemental small-group intervention three
times during the study using an observation
form that documented adherence to each
component of the EVI intervention. For ex-
ample, in each EVI lesson, adherence items
included the following for each of the three
activities: (a) interventionist uses appropriate
materials, (b) interventionist explains/models
the activity, (c) interventionist provides stu-
dents with opportunities to practice (group
and/or individual turns), (d) intervention-
ist provides feedback to students, and (e)
interventionist completes activity for all
words. Each item was coded as observed
or not observed. The fidelity observation
form also included items to assess the quality
of the instructional delivery (e.g., model-
ing, feedback, opportunities to respond).
Interventionists’ mean adherence to the EVI
intervention was above 85% across both stud-

ies. The mean score for quality of instruction
was above 0.90 on a scale of 0–1.0.

Fidelity observations were conducted by
research team members who had in-depth
knowledge and experience with both the
classroom program and the EVI interven-
tion. Observers received training and were
required to demonstrate 90% reliability for ad-
ministering and scoring the fidelity measures
and interobserver agreement in the field was
above 90%.

Measures

Screening, pretest, and posttest assess-
ments were administered to students indi-
vidually by trained research staff who were
required to demonstrate 90% reliability for
administration and scoring of each measure.
Screening and pretest measures were admin-
istered in the fall before the start of the inter-
vention and posttest measures were adminis-
tered in the spring within 2–3 weeks of the
end of the intervention. Follow-up measures
were administered in the fall and the spring
of first grade and in the winter (February/
March) of second grade.

Peabody Picture Vocabulary Test,
Fourth Edition (PPVT-4)

The PPVT-4 is a norm-referenced, indi-
vidually administered measure of receptive
vocabulary (Dunn & Dunn, 2007). Students
were presented with a set of four color pic-
tures on each page presented on an easel.
Students were asked to point to the picture
that best represented the word spoken by the
examiner. Split-half reliabilities range from .89
to .97; test–retest correlations range from .92
to .96.

Expressive measure of target words
(ETW)

This researcher-developed measure is an
individually administered assessment of stu-
dents’ knowledge of target word definitions.
We selected 26 of 66 target words taught
in the intervention to assess. We purpose-
fully sampled words to include different word
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classes (i.e., verbs, adjectives, nouns) and
to represent vocabulary introduced across
the intervention (i.e., nine words from the
first third of the intervention lessons, nine
from the second third, and eight from the
last third). The examiner asked the student,
“What does _______ mean?” Two points
were awarded for complete and accurate re-
sponses, one point for partial and related
responses, and zero points for an unrelated
response or no response. Cronbach’s α value
for the ETW was 0.88.

Receptive measure of target words
(RTW)

This researcher-developed measure is an
individually administered assessment of stu-
dents’ receptive knowledge of target vocab-
ulary. We selected 16 of the 26 words from
the ETW to assess in this format based on
a pilot examining item-level statistics, factor
analyses, and reliability analyses. The exam-
iner presented the student with 16 sets of

four color pictures, drawn from pictures rep-
resenting target vocabulary used in both the
classroom and intervention curriculum mate-
rials. Each set of pictures contained one that
corresponded to the target vocabulary word
and three semantically or graphically similar
distractors. The examiner said the target vo-
cabulary word and students were asked to
point to the correct picture. Cronbach’s α

value for the RTW was 0.83.

Analysis

To determine the long-term effects of
supplemental kindergarten vocabulary inter-
vention, we combined data from both our
efficacy and replications studies. Table 3 in-
cludes descriptive statistics for PPVT, ETW,
and RTW measures across all five time points,
disaggregated by treatment group.

Theoretically, we expected students in
all three groups to show improvement be-
tween fall and spring kindergarten, given that
the intervention occurred during this time

Table 3. Descriptive statistics for PPVT, expressive target word, and receptive target word
measures across all five time points disaggregated by treatment group

TRT Control Reference

Mean SD N Mean SD N Mean SD N

PPVT
Fall K 84.19 5.09 825 84.36 5.18 778 100.91 2.55 740
Spring K 91.55 9.00 740 91.31 9.47 699 103.17 8.43 677
Fall 1 91.60 8.57 426 92.06 9.25 378 104.05 8.72 368
Spring 1 92.26 8.95 283 91.72 9.10 273 102.32 8.30 252
Winter 2 92.76 10.88 225 92.71 10.33 227 102.38 9.05 207

ETW
Fall K 0.83 1.36 795 0.84 1.54 751 2.26 2.41 703
Spring K 18.69 11.82 738 8.27 7.06 692 13.78 8.42 669
Fall 1 13.12 8.41 400 7.44 6.03 351 12.34 6.91 334
Spring 1 13.17 7.80 398 8.62 6.12 367 13.99 7.23 344
Winter 2 14.23 7.54 224 10.35 6.43 220 17.00 7.25 202

RTW
Fall K 4.76 1.83 453 4.71 2.02 412 5.73 2.11 409
Spring K 13.57 2.89 732 9.74 3.52 688 12.04 2.98 666
Fall 1 12.62 2.94 396 9.79 3.26 347 11.74 2.76 341
Spring 1 12.05 2.88 281 9.79 3.19 268 11.93 2.72 249
Winter 2 12.67 2.51 227 10.04 3.01 222 12.70 2.33 204

Note. ETW = expressive target word; PPVT = Peabody Picture Vocabulary Test; RTW = receptive target word; TRT =
treatment.
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frame. We expected students’ scores to re-
main constant or decline between spring of
kindergarten and fall of first grade, consistent
with the literature on summer learning loss.
From fall of first grade through second grade,
we were unsure how scores would change.
The further students were from the inter-
vention, the more learning loss was likely
to occur. However, as students mature and
have more exposure to vocabulary in both
academic and nonacademic settings, their
scores are likely to improve. Before fitting
any models, we graphically and descriptively
examined the expressive and receptive vo-
cabulary scores across the five time points.
We did not expect the growth to follow a lin-
ear trend, nor did we expect it to follow any
polynomial or other obvious nonlinear trend.
Therefore, to allow for the greatest flexibil-
ity of the growth trajectory and to capture
the potentially jagged, nonlinear nature of
the change, we included indicator variables
(coded 0/1) for the second through fifth time
points (spring kindergarten, fall first grade,
spring first grade, and winter/spring second
grade).

We fit a four-level multilevel model in
which the observations across time were
nested within students, nested within clus-
ters, and nested within schools. Treatment
group was included as a cluster-level vari-
able (at Level 3). Model 1 is a baseline
mode that includes only the indicator vari-
ables for time. The intercept represents the
expected vocabulary score in fall of kinder-
garten (prior to the start of the intervention).
In Model 1, the spring kindergarten coeffi-
cient (γ1,000) represents the change in the
outcome score between the fall of kinder-
garten and the spring of kindergarten. The
fall first-grade coefficient (γ2,000) represents
the change in the outcome score between
the spring of kindergarten and the fall of
first grade. The spring first-grade coefficient
(γ3000) represents the change in the outcome
score between the fall of first grade and the
spring of first grade. Finally, the second-grade
coefficient (γ4000) represents the change in

the outcome score between the spring of
first grade and the winter/spring of second
grade.

Model 2 includes the indicator variables
from Model 1 and adds a main effect for treat-
ment (at Level 3) and interaction between
treatment and the four time variables. The
main effect for treatment tests whether the
treatment and control groups are equivalent
in the fall of kindergarten, prior to the start of
the intervention. The effect of treatment on
the intercept was to demonstrate that there
were no differences between the two groups
prior to intervention, which establishes the
equivalence of the two groups.

The treatment by time interactions capture
whether the changes between time points
differ as a function of treatment group (i.e.,
treatment vs. control). Positive coefficients
indicate that the treatment group exhib-
ited more positive change than the control
group between the two consecutive time
points.

Model 3 includes the treatment and treat-
ment by time interaction variables from
Model 2 and also includes fall kindergarten
PPVT score at the student level (centered
around the grand mean for the treatment and
control groups) and PPVT by time as well as
PPVT by treatment by time interactions.

Model 4 is a trimmed model that eliminates
PPVT by time and PPVT by treatment by time
interactions that are not statistically signifi-
cant in Model 3. It also eliminates the effect of
treatment on the intercept (fall kindergarten
score), given that this effect is not statistically
significant, nor should it be, given that the
treatment and control groups were matched
on PPVT scores and then randomized into
treatment and control groups. Eliminating
these effects does not worsen the fit of the
model, and the Akaike information criterion
and the Bayesian information criterion are
highest for Model 4.

Tables 4 and 5 contain the results for
the multilevel models, and Figures 1 and 2
graph the model-predicted vocabulary scores
across all five time points for the treatment,
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Table 4. Multilevel results for the expressive target word measure

Model 1 Model 2 Model 3 Model 4

Fixed effects
Level 1

Spring K
Coefficient 12.97** 7.66** 7.56** 7.56**
Standard error 0.54 0.56 0.52 0.51

Fall 1
Coefficient − 4.14** − 1.45** − 1.44** − 1.44**
Standard error 0.19 0.26 0.26 0.26

Spring 1
Coefficient 0.45 0.99** 0.99** 0.99**
Standard error 0.19 0.27 0.26 0.26

Grade 2
Coefficient 1.82** 2.30** 2.35** 2.32**
Standard error 0.23 0.31 0.31 0.31

Spring K by TRT
Coefficient 10.28** 10.38** 10.38**
Standard error 0.43 0.41 0.39

Fall 1 by TRT
Coefficient − 5.11** − 5.14** − 5.14**
Standard error 0.35 0.35 0.35

Spring 1 by TRT
Coefficient − 1.07* − 1.07* − 1.07*
Standard error 0.37 0.36 0.36

Grade 2 by TRT
Coefficient − 0.99 − 1.00 − 0.98
Standard error 0.44 0.43 0.43

PPVT × Spring K by TRT
Coefficient 0.31** 0.30**
Standard error 0.07 0.07

PPVT × Fall 1 by TRT
Coefficient − 0.17* − 0.18**
Standard error 0.07 0.04

PPVT × Spring 1 by TRT
Coefficient − 0.00
Standard error 0.07

PPVT × Grade 2 by TRT
Coefficient − 0.13
Standard error 0.08

PPVT × Spring K
Coefficient 0.26** 0.26**
Standard error 0.06 0.05

PPVT × Fall 1
Coefficient 0.01
Standard error 0.05

PPVT × Spring 1
Coefficient − 0.02
Standard error 0.05

(continues)
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Table 4. Multilevel results for the expressive target word measure (Continued)

Model 1 Model 2 Model 3 Model 4

PPVT × Grade 2
Coefficient 0.09
Standard error 0.06

Intercept
Coefficient 0.84** 0.84** 0.84** 0.84**
Standard error 0.09 0.13 0.13 0.09

Level 2
PPVT

Coefficient 0.05* 0.05*
Standard error 0.02 0.02

Level 3
Treatment

Coefficient − 0.01 − 0.00
Standard error 0.18 0.18

Random effects
Level 1

Sigma-square
Coefficient 13.67 12.10 12.00 12.01
Standard error 0.33 0.29 0.29 0.29

Level 2
var(p1)

Coefficient 55.92 40.03 36.12 36.10
Standard error 2.99 2.26 2.09 2.09

Tau00
Coefficient 0.12 0.15 0.12 0.12
Standard error 0.07 0.07 0.06 0.06

cov(p1, cons)
Coefficient 2.56** 2.44** 2.07** 2.08**
Standard error 0.69 0.55 0.52 0.52

Level 3
var(p1)

Coefficient 5.27 7.03 7.25 7.25
Standard error 1.79 1.72 1.65 1.65

Level 4
var(p1)

Coefficient 8.62 7.99 6.02 6.02
Standard error 2.87 2.68 2.13 2.13

Model fit
N 4928 4928 4928 4928
Log likelihood − 15173.23 − 14780.92 − 14700.03 − 14702
No. parameters 11 16 25 19
AIC 30368.46 29593.84 29450.06 29441.99
BIC 30439.99 29697.88 29612.63 29565.54

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion; cov(p1,cons) = covariance between
the piece 1 slopes and the intercepts; PPVT = Peabody Picture Vocabulary Test; Tau00 = variance in the randomly
varying intercepts; TRT = treatment; var(p1) = variance in the piece 1 slope.
*p < .05 , **p < .01.
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Table 5. Multilevel results for receptive target word measure

Model 1 Model 2 Model 3 Model 4

Fixed effects
Level 1

Spring K
Coefficient 6.98** 5.04** 5.03** 5.01**
Standard error 0.20 0.22 0.21 0.20

Fall 1
Coefficient − 0.73** − 0.19 − 0.18 − 0.18
Standard error 0.08 0.12 0.12 0.12

Spring 1
Coefficient 0.05 0.38* 0.38* 0.38*
Standard error 0.10 0.14 0.14 0.14

Grade 2
Coefficient 0.43** 0.38 0.37 0.38
Standard error 0.11 0.15 0.15 0.15

Spring K by TRT
Coefficient 3.76** 3.80** 3.84**
Standard error 0.19 0.18 0.14

Fall 1 by TRT
Coefficient − 1.03** − 1.03** − 1.04**
Standard error 0.16 0.16 0.16

Spring 1 by TRT
Coefficient − 0.64** − 0.65** − 0.64**
Standard error 0.19 0.19 0.19

Grade 2 by TRT
Coefficient 0.09 0.08 0.08
Standard error 0.21 0.21 0.21

PPVT × Spring K by TRT
Coefficient − 0.04
Standard error 0.03

PPVT × Fall 1 by TRT
Coefficient 0.05
Standard error 0.03

PPVT × Spring 1 by TRT
Coefficient − 0.02
Standard error 0.04

PPVT × Grade 2 by TRT
Coefficient 0.03
Standard error 0.04

PPVT × Spring K
Coefficient 0.14** 0.12**
Standard error 0.02 0.02

PPVT × Fall 1
Coefficient − 0.02
Standard error 0.02

PPVT × Spring 1
Coefficient 0.01
Standard error 0.03

(continues)
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Table 5. Multilevel results for receptive target word measure (Continued)

Model 1 Model 2 Model 3 Model 4

PPVT × Grade 2
Coefficient − 0.01
Standard error 0.03

Intercept
Coefficient 4.74** 4.72** 4.67** 4.70**
Standard error 0.07 0.09 0.09 0.07

Level 2
PPVT

Coefficient 0.05** 0.05**
Standard error 0.01 0.01

Level 3
Treatment

Coefficient 0.04 0.05
Standard error 0.13 0.13

Random effects
Level 1

Sigma-square
Coefficient 2.71 2.55 2.55 2.56
Standard error 0.09 0.09 0.09 0.09

Level 2
var(p1)

Coefficient 7.44 4.77 4.41 4.38
Standard error 0.57 0.46 0.44 0.44

Tau00
Coefficient 0.97 1.13 1.06 1.05
Standard error 0.20 0.20 0.19 0.19

cov(p1, cons)
Coefficient − 0.00 − 0.19 − 0.35 − 0.34
Standard error 0.27 0.24 0.24 0.24

Level 3
var(p1)

Coefficient 0.75 1.11 1.12 1.12
Standard error 0.25 0.25 0.24 0.24

Level 4
var(p1)

Coefficient 1.15 1.03 0.80 0.80
Standard error 0.41 0.38 0.31 0.31

Model fit
N 4023 4023 4023 4023
Log likelihood − 9294.921 − 9017.369 − 8937.072 − 8939.443
No. parameters 11 16 25 17
AIC 18611.84 18066.74 17924.14 17912.89
BIC 18681.14 18167.53 18081.64 18019.98

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion; cov(p1,cons) = covariance between
the piece 1 slopes and the intercepts; PPVT = Peabody Picture Vocabulary Test; Tau00 = variance in the randomly
varying intercepts; TRT = treatment; var(p1) = variance in the piece 1 slope.
*p < .05 , **p < .01.
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Figure 1. Performance on the expressive target word measure from fall of kindergarten (time = 0) to
second grade (time = 4). TRT = treatment.

control, and reference groups. The refer-
ence group consists of not-at-risk students
with average PPVT scores who received
classroom vocabulary instruction. Although
the reference group was not randomized,
it serves as another point of comparison to
demonstrate how treatment students’ scores
compare with the scores of average students
who received Tier 1 classroom instruc-
tion. Because the reference group was not

randomized, it is not included in the mul-
tilevel models depicted in Tables 4 and 5.
However, the reference group is included
in Figures 1 and 2, and we conducted sup-
plemental multilevel analyses to determine
whether the differences between the treat-
ment group and the reference group and the
treatment group and the control group were
statistically significant at each of the five time
points.

Figure 2. Performance on the receptive target word measure from fall of kindergarten (time = 0) to
second grade (time = 4). TRT = treatment.
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RESULTS

Table 3 includes descriptive statistics
across all five time points, and Figures 1 and 2
display student performance on the ETW and
RTW measures, respectively, over time for
students in the treatment, control, and refer-
ence groups. Table 6 reports Hedge’s g effects
sizes for all comparisons. We interpret the re-
sults of Model 4 for both the ETW and RTW
measures. However, the parameter estimates
for Model 3 (the untrimmed model) are virtu-
ally identical.

Consistent with results reported in our ef-
ficacy and replications studies (Coyne et al.,
2022), students in the treatment group out-
performed students in the control group at
the end-of-kindergarten posttest on the ETW
and the RTW with large effect size differ-
ences. Also, consistent with our previous
research, we found that PPVT performance
at pretest moderated treatment effects on the
ETW. In other words, students with higher
PPVT scores at pretest responded more
strongly to the intervention as measured by
the ETW (for more detailed discussion of
moderation effects in the efficacy and repli-
cations studies, see the study by Coyne et al.,
2019). Students in the treatment group also
outperformed the reference students on the

ETW and the RTW at posttest. There were no
treatment effects on the PPVT.

Expressive measure of target words

The results of the multilevel analysis for
ETW appear in Table 4 and Figure 1. In the
completely unconditional model, 6% of the
variance was between schools, 4% of the vari-
ance was between clusters within schools,
14% of the variance was between students
within clusters, and 76% of the variance
was within students. For ETW, students in
both the treatment and control groups scored
on average 0.84 points. In spring of kinder-
garten, holding PPVT constant at the sample
mean, students in the control group scored
7.56 points higher than they did in the fall.
In the control group, students with higher
PPVT scores did gain slightly more than stu-
dents with lower PPVT scores. For every
1-point increase in PPVT, the control stu-
dents’ expressive scores increased by 0.26
points. In the treatment group, students of
average PPVT outscored students in the con-
trol group by 10.38 points. In other words,
they scored over 18 points higher in spring
of kindergarten than they did in the fall.
Again, treatment students with higher PPVT
scores made even greater gains than treat-
ment students with lower PPVT scores, and

Table 6. Comparisons of treatment, control, and reference students at follow-up points

Hedge’s g Effect Size

Treatment/
Control

Treatment/
Reference

Reference/
Control

Expressive target word
K Spring 1.06 0.47 0.71
First fall 0.77 0.10 0.76
First spring 0.64 − 0.11 0.80
Second winter 0.55 − 0.37 0.97

Receptive target word
K spring 1.19 0.52 0.70
First fall 0.92 0.31 0.64
First spring 0.74 0.04 0.72
Second winter 0.95 − 0.01 0.98

Note. In the treatment/control and treatment/reference comparisons, a positive effect size favors the treatment group;
in the reference/control comparisons, a positive effect size favors the reference group.
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they made greater gains than comparable con-
trol students (b = 0.30). Whereas control
students scored 0.26 points higher on EWT
for every point increase in PPVT; treatment
students scored 0.56 (0.26 + 0.30) points
higher on EWT for every point increase in
PPVT. In fall of first grade, control students
lost 1.44 points on average, and treatment
students lost 5.14 points more than control
students did, making the total expected loss
of 6.58 points for a treatment student (−1.44
+ −5.14). The PPVT performance did not
appear to moderate ETW loss for control
students. However, treatment students with
higher PPVT scores lost slightly more ground
(b = −0.18) than those with lower PPVT
scores (but recall that they gained more be-
tween the fall and spring of kindergarten). In
spring of first grade, control students gained
about 1 point (b = 0.99) over their fall
first-grade scores; treatment students’ spring
first-grade scores remained similar to their
fall first-grade scores: they gained 1.07 points
less than control students during this period,
which means that their change was close
to 0. Between first and second grades, con-
trol students gained 2.32 points; treatment
students gained about a point less than con-
trol students did (b = −0.98). Although the
gap between the treatment and control stu-
dents did narrow during this time period, the
treatment students still outscored the control
students. The predicted score for an aver-
age treatment student in second grade was
13.44 (95% confidence interval [CI] = 12.36–
14.53). In contrast, the predicted score for
a control student in second grade was 10.27
(95% CI = 9.18–11.36).

In summary, treatment students’ follow-
up trajectory on the ETW was characterized
by a decline in scores between spring of
kindergarten and fall of first grade and then
relatively stable performance through winter/
spring of second grade. Control students also
experienced a decline in ETW scores be-
tween spring of kindergarten and fall of first
grade and then a gradual increase in scores
through winter/spring of second grade. Ef-
fect size differences between treatment and

control groups narrowed between posttest
(g = 1.06) and second grade (g = 0.55);
however, this effect continued to be sub-
stantial and statistically significant. Reference
students experienced a decline in ETW scores
between spring of kindergarten and fall of
first grade and then an increase in scores
through winter/spring of second grade. Effect
size differences between treatment and ref-
erence groups diminished between posttest
(g = 0.47) and fall of first grade (g = 0.10)
and then widened through the winter/spring
of second grade, favoring the reference stu-
dents (g = −0.37).

Receptive measure of target words

In the completely unconditional model, 6%
of the variance was between schools, 10%
of the variance was between clusters within
schools, 12% of the variance was between stu-
dents within clusters, and 72% of the variance
was within students. For the RTW measure,
students in both groups had expected scores
of 4.7 points in the fall of kindergarten. There
are no PPVT by treatment interactions for the
RTW measure, making interpretations even
easier. In spring of kindergarten, students in
the control group scored approximately 5
points higher than they did in the fall (b =
5.01). Treatment students outscored students
in the control group by 3.84 points. There-
fore, they scored 8.85 points higher (5.01
+ 3.84) in spring of kindergarten than they
did in the fall. In the fall of first grade, con-
trol students’ scores were similar to their
scores in the spring of kindergarten (b =
−0.18, not statistically significant). Treatment
students’ scores decreased by 1.04 points
more than control students’ scores did. In
spring of first grade, control students gained
about 0.38 points over their fall of first-grade
scores; treatment students gained −0.64,
when compared with the control students,
which indicates that their scores dropped
slightly (0.38 –0.64 = −0.28) over first grade.
Between first and second grades, control stu-
dents again gained 0.38 points; during this
time period, treatment students’ gain was
on par with that of the control students

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



E24 TOPICS IN LANGUAGE DISORDERS/OCTOBER–DECEMBER 2022

(b = 0.08, statistically significant). Although
the gap between the treatment and control
students did narrow during across first and
second grades, the treatment students still
outscored the control students by second
grade. The predicted score for an average
treatment student in second grade was 12.54
(95% CI = 12.12–12.96). In contrast, the pre-
dicted score for a control student in second
grade was 10.30 (95% CI = 9.87–10.72).

In summary, RTW trajectories of treat-
ment, control, and reference students were
all characterized by a decline in scores be-
tween spring of kindergarten and fall of first
grade and then relatively stable performance
through winter/spring of second grade. Ef-
fect size differences between treatment and
control groups on the RTW narrowed be-
tween posttest (g = 1.19) and second grade
(g = 0.95); however, this effect continued
to be substantial and statistically significant.
Effect size differences between treatment
and reference groups diminished between
posttest (g = 0.52) and second grade (g =
−0.01), but treatment students continued to
score similarly to the reference students in
second grade.

DISCUSSION

The purpose of this study was to evaluate
the long-term effects of a small-group vocab-
ulary intervention that supplemented class-
room vocabulary instruction for kindergarten
students identified as at risk for language and
learning difficulties. Results from our initial
efficacy and replication studies indicated that
at-risk treatment students who received inter-
vention outperformed at-risk control students
who received only classroom vocabulary in-
struction on measures of ETW and RTW
learning.

Long-term effects

Findings indicated that at-risk treatment
students who received the kindergarten vo-
cabulary intervention continued to signifi-
cantly outperform at-risk control students
on expressive and receptive measures of

taught vocabulary through the winter of sec-
ond grade, almost 2 years after the end of
the intervention. These maintenance effects
of the kindergarten vocabulary intervention
through the winter of second grade were
characterized by moderate to large effects of
0.56 for expressive word learning and 0.66 for
receptive word learning. These findings sug-
gest that intervention that includes direct and
extended vocabulary instruction in kinder-
garten produces substantial and meaningful
word learning that is durable and that sustains
over time, even in the absence of planned re-
view or continued intervention. Our findings
are consistent with results from the limited
number of follow-up studies of direct vocab-
ulary instruction (e.g., Bowyer-Crane et al.,
2008; Neuman et al., 2011; Vadasy et al.,
2013) and extend the literature by examining
long-term effects almost 2 years after the end
of the intervention.

Direct and extended vocabulary instruc-
tion involves a significant investment in time,
providing multiple opportunities for students
to interact with target words in different
meaningful contexts across lessons. The
implicit assumption is that this investment
in instructional time enables students to de-
velop deep and lasting word knowledge that
will continue to support comprehension of
text that includes target vocabulary over time
as well as subsequent vocabulary learning
(Ouelette, 2006; Spencer et al., 2017). Find-
ings of this study that at-risk students who
received kindergarten intervention continue
to demonstrate higher levels of ETW and
RTW knowledge almost 2 years after inter-
vention provide evidence for the durability
of word learning gained through direct and
extended instruction and support the initial
investment in instructional time.

Deterioration of effects

Although robust treatment effects of our
kindergarten vocabulary intervention were
still evident in second grade, findings also
revealed some deterioration of these effects
over time, which is consistent with the few
studies that examined follow-up effects of
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kindergarten vocabulary instruction and in-
tervention (e.g., Coyne et al., 2009; Vadasy
et al., 2015). Between the end of kindergarten
and the beginning of first grade, both at-risk
treatment and control students experienced
a decline in their ETW and RTW scores. The
decline for treatment students who received
intervention and made the most vocabulary
gains over the course of kindergarten was
more pronounced than the decline for the
control students who made significantly less
gains in kindergarten, especially for expres-
sive knowledge of target words. Between
the beginning of first grade and the winter
of second grade, expressive and receptive
knowledge of target words decreased slightly
for treatment students and increased slightly
for control students. Therefore, the overall
effect of the intervention was characterized
by differences between treatment and con-
trol group means that narrowed between the
end of the intervention and each additional
follow-up point. These findings are evident in
Table 6 and Figures 1 and 2.

To help interpret these findings, we calcu-
lated the approximate mean percentage of
target words that students in the treatment
and control groups learned on measures of
target word learning administered at posttest
and second grade (we divided the mean
scores for each group at posttest and at
second-grade follow-up by the total score
possible). At posttest, at-risk control stu-
dents who received classroom vocabulary
instruction demonstrated expressive knowl-
edge of approximately 32% and receptive
knowledge of 60% of target words. In compar-
ison, at-risk treatment students who received
classroom vocabulary instruction plus supple-
mental intervention demonstrated expressive
knowledge of approximately 72% and re-
ceptive knowledge of 85% of target words.
In winter of second grade, control students
demonstrated expressive knowledge of ap-
proximately 40% and receptive knowledge of
63% of target words and treatment students
demonstrated expressive knowledge of ap-
proximately 55% and receptive knowledge of
79% of target words.

These findings suggest that word knowl-
edge gained through direct and extended
vocabulary instruction may be subject to
some deterioration over time. The greater de-
cline in the effects on the expressive measure,
which captures depth of vocabulary knowl-
edge, also suggests that higher and more
complete levels of word knowledge may be
more susceptible to deterioration.

Direct and extended vocabulary interven-
tion involves intensive and explicit instruc-
tion that includes multiple exposures to
academic vocabulary across different and
supportive contexts and systematic review
of target words across lessons. Evidence
of deterioration of intervention effects over
time suggests that sustaining and deepen-
ing vocabulary knowledge gained through
direct and extended instruction may re-
quire ongoing review or at least intentional,
planned continued encounters with target
academic vocabulary in supportive texts over
time.

Vocabulary differences among students

We also were also able to collect follow-
up data on a group of not-at-risk kindergarten
students who received classroom vocabulary
instruction only. Results from our efficacy and
replication studies indicated that at-risk stu-
dents who received supplemental vocabulary
intervention as well as classroom vocabulary
instruction outperformed this not-at-risk ref-
erence group on end-of-kindergarten posttest
target word measures. These findings suggest
that supplemental vocabulary intervention
was able to substantially decrease or elimi-
nate vocabulary learning differences between
at-risk and not-at-risk students.

Findings from our follow-up analyses
revealed that differences between the
treatment students and reference students
narrowed. By the winter of second grade, ref-
erence students demonstrated similar scores
on the RTW measure to treatment students
and higher scores on the ETW measure.
Although these analyses were descriptive
and not experimental, these findings provide
additional evidence suggesting that effects of
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direct and extended vocabulary instruction
may deteriorate over time, especially expres-
sive knowledge of taught vocabulary. Despite
some deterioration, however, at-risk students’
receptive knowledge of vocabulary taught
during the kindergarten intervention was
still comparable with that of the not-at risk
students who received classroom instruction.
This finding suggests that the narrowing
of vocabulary learning differences between
at-risk students and their typically achieving
peers that students experienced during the
kindergarten intervention was still appar-
ent 2 years later, at least on the receptive
vocabulary target word measure.

SUMMARY AND IMPLICATIONS

Converging evidence supports the efficacy
of direct and extended vocabulary instruc-
tion and intervention for accelerating student
learning of important academic vocabulary.
There are few studies, however, that have
investigated the long-term effects of these
interventions. Results from this study suggest
that the effects of a supplemental kinder-
garten vocabulary intervention characterized
by direct and extended instruction were
durable and sustained for almost 2 years after
the end of the intervention. These findings
suggests that the initial benefits of vocabulary
intervention on word learning are for the
most part lasting and provide support for the
instructional investment in a direct and ex-
tended approach to vocabulary instruction.

Although the long-term impacts of the in-
tervention on target word learning in second
grade were still substantial and meaningful,
there was some deterioration of intervention
effects across time, especially on our measure
of expressive vocabulary that captured depth
of word knowledge. Moreover, there were
no effects of the kindergarten vocabulary
intervention on general vocabulary knowl-
edge measured by the PPVT at posttest or at
follow-up.

These results on the PPVT are consistent
with other experimental studies of vocab-
ulary instruction and intervention that find

moderate to large effects on proximal and
near transfer measures of target word learning
and small to no effects on distal standard-
ized measures of vocabulary (Apthorp et al.,
2012; Elleman et al., 2009). It may be that
it is unrealistic to expect that vocabulary in-
terventions that directly teach a defined set
of vocabulary words would lead to changes
in overall vocabulary knowledge. Another
challenge with evaluating the distal effects of
vocabulary intervention is that common stan-
dardized measures (e.g., PPVT) may be less
sensitive to the effects of targeted interven-
tions (McKeown et al., 2017; Pearson et al.,
2007).

Overall, our findings suggest that there is
an important role for targeted direct and ex-
tended vocabulary intervention that teaches
important academic vocabulary. However,
providing supplemental vocabulary inter-
vention in addition to classroom vocabulary
instruction requires a significant investment
in additional time, resources, and person-
nel. In our study, students in intervention
received approximately double the amount
of instructional time dedicated to vocabulary
instruction, which could be difficult for some
schools to replicate and potentially quite
costly. Direct and extended vocabulary inter-
vention as devised in most studies including
this one also may not be sufficient to meet the
language and vocabulary needs of students
at risk for language and learning difficulties.
First, direct and extended vocabulary instruc-
tion and intervention may need to continue
across multiple years. This would maximize
the number of carefully chosen academic
vocabulary that could be taught directly and
ensure that previously learned words would
continue to be reviewed and practiced over
time.

In addition, researchers and practitioners
should consider additional approaches to vo-
cabulary instruction that may have more
generative and indirect effects on vocabulary
learning and comprehension; for example,
those that focus on other language skills such
as morphological, syntactic, or metalinguis-
tic awareness (Gottardo et al., 2018; Nagy,
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2007; Spencer et al., 2017). A comprehensive
approach to supporting vocabulary learning
and language development could consist of
sustained direct and extended vocabulary in-

struction and intervention over multiple years
along with aligned and coordinated support
for general language development that sup-
ports vocabulary acquisition.
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