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A B S T R A C T
The debate over the science of reading has focused primarily on decoding 
(i.e., connecting letters and sounds to read words) and whether to use pho-
nics to teach it. However, research on reading has included much more than 
decoding. Language comprehension, which allows readers to derive meaning 
from text, is an equally critical component of reading. Research has suggest-
ed that explicit instruction on the components of language comprehension—
vocabulary and semantics, morphology, and syntax—can support language 
and reading comprehension. To inform the field on the science of reading as 
it pertains to language comprehension, in this meta-analysis of recent lan-
guage comprehension interventions (n = 43) in U.S. elementary schools, the 
authors examined whether effects vary depending on participant and inter-
vention characteristics. Findings suggest positive effects on custom measures 
of vocabulary, listening comprehension, and reading comprehension but not 
on standardized measures of these outcomes. Results also indicate positive 
effects for English learners and promise for multicomponent interventions 
and those that include technology. Much more research is needed on how 
best to support language comprehension for underserved populations (e.g., 
students from low-income backgrounds) and how interventions can be opti-
mized to support generalizable language and literacy outcomes. Implications 
for policy and practice are discussed.

The debate over the science of reading has focused primarily on 
decoding (i.e., the ability to connect letters and sounds to read 
words) and whether to use explicit phonics to teach it. Yet, language 

comprehension (i.e., the ability to make meaning from oral or written lan
guage) is an equally critical component of reading that has received far less 
attention. Language comprehension can be acquired through exposure to 
language in the environment but also can be supported through explicit 
instruction. Despite studies showing positive effects of such instruction 
(National Reading Panel, 2000), research has suggested that language 
comprehension instruction is not robust in elementary schools (e.g., 
Sparapani, Carlisle, & Connor, 2018). Thus, to inform research, policy, and 
practice, in this article, we review the science of reading beyond decoding 
as it pertains to language comprehension instruction.

In discussions of the science of reading, researchers have often invoked 
the simple view of reading, which describes reading comprehension as a 
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product of decoding and linguistic comprehension (Gough 
& Tunmer, 1986). Although other factors are also impor
tant (e.g., background knowledge, fluency, motivation), 
researchers have agreed that decoding and linguistic com
prehension, also referred to as language comprehension or 
listening comprehension, are both essential for reading 
comprehension (Florit & Cain, 2011). Developmental re 
search has suggested that the relative importance of lan
guage comprehension to reading comprehension increases 
over time as students become more efficient decoders and 
can better attend to meaning in text (Adlof, Catts, & Lee, 
2010). Misinterpreting this research could lead to an early 
focus on decoding and a later focus on language compre
hension. However,  language comprehension, which devel
ops cumulatively across the life span, must be a focus in 
early and later elementary school so students acquire the 
robust language skills that they will need to understand 
texts as they learn to decode them (Cunningham & 
Stanovich, 1997).

Language comprehension relies on vocabulary and 
semantic awareness, as well as knowledge of how mor
phology and syntax affect meaning (Scarborough, 2001). 
Facility with these skills predicts reading comprehension, 
and students who struggle with these skills tend to have 
difficulty with reading comprehension in elementary 
school and beyond (Adlof et al., 2010). Whereas some 
students acquire language comprehension without much 
intervention, other students require explicit support to 
develop the language comprehension skills needed to 
understand and learn from complex texts (Connor et al., 
2011). Therefore, intervention research, which evaluates 
the effects of various approaches to instruction, has pro
vided critical evidence to inform the science of reading as 
it pertains to language comprehension. Building on previ
ous reviews of research, in this article, we report on the 
effects of language comprehension instruction in elemen
tary school, with attention to whether effects differ by 
participant and intervention characteristics.

Until recently, syntheses of intervention research have 
focused on whether vocabulary intervention leads to gains 
in language comprehension and reading comprehension 
(Elleman, Lindo, Morphy, & Compton, 2009; Marulis & 
Neuman, 2010; Stahl & Fairbanks, 1986). Whereas these 
reviews showed that vocabulary intervention has positive 
effects on custom (i.e., researcherdeveloped) measures, 
the effects are not evident on standardized measures, sug
gesting that effects do not generalize. Other reviews have 
investigated morphology intervention with similar find
ings (Bowers, Kirby, & Deacon, 2010; Carlisle, 2010; 
Goodwin & Ahn, 2013). Researchers have acknowledged 
that vocabulary or morphology intervention alone is not 
enough, and understanding how the components of lan
guage work together may be key to more impactful inter
vention (Kieffer, Petscher, Proctor, & Silverman, 2016; 
Proctor, Silverman, Harring, Jones, & Hartranft, 2020; 

Wright & Cervetti, 2017). In this context, Rogde, Hagen, 
MelbyLervåg, and Lervåg (2019) conducted a compre
hensive review of the effects of linguistic comprehension 
interventions in preschool through secondary school that 
included attention to vocabulary and/or narrative or 
grammatical development on generalized measures of lan
guage and reading comprehension. In the metaanalysis, 
generalized measures referred to those that assess via con
tent not specifically targeted in the intervention. The 
researchers found small effects on generalized linguistic 
comprehension (Hedges’ g = 0.16, p < .01) and negligible 
effects on generalized reading comprehension (g  =  0.05, 
p  =  .13). The findings of this review suggest that much 
more work is needed on how to best support language 
comprehension.

To inform research, policy, and practice, we built on 
Rogde et al.’s (2019) study by narrowing our focus to studies 
conducted in kindergarten through fifthgrade settings in 
the United States and published after 2010 when the 
Common Core State Standards, which include a strong 
focus on language, were introduced (National Governors 
Association Center for Best Practices & Council of Chief 
State School Officers, 2010). Whereas Rogde et al. disaggre
gated effects for grades K–5, they did not disaggregate the 
K–5 findings by study location or date. Because effects were 
greater for studies set in Europe, and the mean date of pub
lication was 2010 (Rogde et al., 2019), we determined that a 
closer look at recent studies in U.S. elementary school set
tings was needed. Furthermore, given that interventions 
could be differentially effective for different populations of 
students (Connor et al., 2011) and vary according to inter
vention characteristics (Elleman et al., 2009), we aimed to 
understand the current research on how effects differ across 
participant and intervention characteristics.

Regarding how intervention effects could vary for dif
ferent populations, there is some evidence that it is harder 
to effect change in language and reading comprehension as 
students progress through the grades (Pearson, Palincsar, 
Biancarosa, & Berman, 2020). As students grow and 
develop, they learn more and more about how language 
works, but that also means that any difficulties they may 
have with language comprehension become compounded 
over time. Thus, it is important to compare intervention 
effects across lower and upper elementary school. 
Additionally, there is some evidence that intervention 
effects may differ for English learners (ELs) versus non
ELs (Foorman, Herrera, & Dombek, 2018), as well as for 
students from higher or lower socioeconomic backgrounds 
or considered at risk or not at risk for experiencing reading 
difficulties (Marulis & Neuman, 2010). Exploring effects 
across these different participant populations is needed to 
determine how to best support diverse learners.

In previous reviews examining how intervention char
acteristics influence effects, duration and grouping strate
gies have been examined, although there is inconsistent 
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evidence that either makes a difference (e.g., Elleman et al., 
2009; Hall & Burns, 2018). Reviews have examined other 
instructional characteristics as well. For example, Bowers 
et al. (2010) found that interventions addressing multiple 
language components were more effective than those 
focusing on a single component of language, although 
Goodwin and Ahn (2013) did not find differential effects 
for multiple or singlecomponent interventions. For 
another example, Elleman et al. (2009) found that vocabu
lary interventions with higher levels of discussion were 
more effective than interventions with lower levels, but 
including strategy instruction in addition to or instead of 
explicit instruction on particular words did not make a dif
ference. Although few reviews have examined the role of 
writing in language comprehension intervention, research 
on reciprocity across language, reading, and writing has 
suggested that it may be worthwhile to examine effects of 
interventions that include writing (Kim, Petscher, Wanzek, 
& Al Otaiba, 2018). Some research has examined combin
ing language comprehension and content area instruction, 
but so far reviews have not disentangled whether this 
makes a difference (e.g., Wright & Cervetti, 2017). The 
review of vocabulary and comprehension interventions by 
the National Reading Panel (2000) suggested that interven
tions that include technology may be beneficial, but the 
researchers noted that much more research on this topic 
was needed. Furthermore, a review of preschool interven
tions identified that focusing on professional development 
may be a viable way to support language and literacy 
(MarkussenBrown et al., 2017), but the researchers 
did not summarize research in elementary school. 
Understanding how these intervention characteristics are 
related to effects on language and literacy outcomes is 
essential to inform research, policy, and practice on K–5 
language comprehension instruction.

The Present Study
In an attempt to expand the focus of discussions on the sci
ence of reading to include attention to language compre
hension and its instruction, our aim in this metaanalysis 
was to review the research base on language comprehen
sion intervention and to examine how effects vary by par
ticipant and intervention characteristics. Three research 
questions guided this study:

1. What are the effects of language comprehension 
interventions on K–5 students’ language and liter
acy outcomes?

2. Do these effects differ for particular populations of 
students?

3. Do these effects differ according to specific inter
vention characteristics?

Method
Literature Search and  
Study Selection Criteria
We used established guidelines (Cooper, Hedges, & Val
entine, 2009) to obtain a corpus of studies eligible for 
inclusion.

Search Procedures
First, we conducted a systematic search using the ERIC 
and PsycINFO databases. We searched for peerreviewed 
studies published between January 2010 and January 
2020 using the following search terms: (teaching methods 
OR intervention OR instruction) AND (oral language OR 
language skills OR listening comprehension OR semantics 
OR syntax OR morphology (languages) OR vocabulary 
OR grammar OR reading comprehension OR pragmatics 
OR language usage) NOT (higher education OR second-
ary education). This search yielded 12,344 studies.

Review Procedures
We reviewed abstracts and full articles and included stud
ies meeting these five criteria:

1. Studies were written in English, set in the United 
States, and published in a peerreviewed journal.

2. Studies used quasiexperimental or experimental 
designs with at least one treatment and one control 
or comparison group. Effect sizes or means and 
standard deviations were reported by condition. 
Control or comparison conditions could include 
business as usual or an alternate treatment.

3. Studies included language comprehension (syntax, 
vocabulary/semantics, or morphology), listening 
comprehension, or reading comprehension out
come measures.

4. Studies were set in K–5 general education contexts 
(i.e., not special education, after school, or summer 
school) where English was the language of 
instruction.1

5. Studies included sustained language comprehen
sion instruction, defined as five or more sessions 
and at least 50% of instruction targeting language 
comprehension.2 Studies focused on instruction 
and not, for example, vocabulary acquisition or 
affordances of different media.

Based on this search, we identified 45 studies meeting 
the inclusion criteria. We combined data from initial and 
followup studies, resulting in 43 unique studies. Many of 
these studies evaluated multiple interventions or investi
gated effects for specific samples of students (e.g., stu
dents at different grade levels) separately.
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Coding Procedures
We read full articles, recording sample sizes, means, and 
standard deviations (or reported effect sizes and standard 
errors), and coded studies for design, outcome, partici
pant, and intervention characteristics. If information was 
not available in an article, we contacted the author(s) to 
try to obtain this information.

Designs
We coded for three types of experimental designs: (1) 
randomized control trials with at least two groups, (2) 
quasiexperimental designs with at least two groups, and 
(3) withinsubjects designs with at least two conditions. 
We noted whether the control or comparison condition(s) 
were business as usual or an alternative treatment.

Outcomes
We coded for whether studies included measures of 
vocabulary or semantics, morphology, syntax, listening 
comprehension, decoding, or reading comprehension. 
We also coded for whether measures were custom or 
standardized. For custom measures, we further coded for 
whether measures were proximal (i.e., included words or 
passages directly taught in the intervention) or distal (i.e., 
included words or passages not directly taught in the 
intervention).

Participants
We coded for sample size, grade levels, and demographics 
such as race/ethnicity, income status as measured by the 
proportion of students receiving free or reducedprice 
lunch, language status (i.e., EL vs. nonEL), and whether 
students with disabilities were included. We also noted 
whether studies examined differences in effects by par
ticipant characteristics.

Intervention Characteristics
First, we coded for duration (total hours) and whether the 
intervention was conducted in wholeclass, smallgroup, 
partner, or oneonone contexts. Next, we coded for 
whether interventions were focused on one component of 
language (e.g., morphology) or multiple components. We 
also coded for which specific aspects of language compre
hension were addressed (i.e., vocabulary or semantics, 
morphology, syntax) and whether interventions also 
included attention to decodingrelated skills (e.g., phono
logical awareness, phonics) or general listening or read
ing comprehension skills (e.g., questioning, retelling). 
Additionally, we coded for whether interventions in 
cluded strategy instruction, discussion, or writing and 
whether interventions incorporated content area instruc
tion or technology. We also noted whether the primary 
focus of the intervention was professional development 
for teachers.

Reliability
The first three authors coded abstracts and articles. 
During the abstract review, three rounds of double or tri
ple coding took place with adjudication. We coded 10% of 
the abstracts with over 90% reliability and then coded the 
remainder of the abstract corpus individually. In the arti
cle review stage, 75% of the studies were doublecoded 
with 95% agreement. All disagreements were adjudicated 
until 100% agreement was reached across the whole team.

Analytic Procedures
We calculated effect sizes for each study as standardized 
mean differences (i.e., the difference between the treat
ment and control group means on an outcome variable, 
divided by the pooled standard deviations). Because 
effect sizes from small samples can be biased, we adjusted 
each effect size with a small sample correction, [1 − (3/
(4(nT  +  nC) − 9)], resulting in Hedges’ unbiased effect 
sizes (Hedges, 1982).

For studies detailing pretest mean scores and stan
dard deviations, we calculated the effect sizes as the mean 
pre–post change in the treatment group minus the mean 
pre–post change in the control group, divided by the 
pooled pretest standard deviation (S.B. Morris, 2008). 
This information was not available for Gersten, Dimino, 
Jayanthi, Kim, and Santoro’s (2010) and Jayanthi et al.’s 
(2018) studies, so we used the reported effect sizes. Note 
that in many cases, the researchers used a different 
method for deriving effect sizes and/or controlled for 
other variables in deriving them. Thus, effect sizes in this 
metaanalysis may not match reporting in the original 
studies.

When a study reported multiple outcomes, we aggre
gated the effect sizes. This was essential to uphold the 
assumption of statistical independence. Ignoring these 
dependencies can result in biased estimates, as well as 
spurious heavier weights to studies reporting multiple 
outcomes. Prior metaanalyses have either selected a sin
gle effect size from those available or used simple 
unweighted means for aggregation. We instead consid
ered withinstudy correlations while aggregating effect 
sizes (Borenstein, 2009) and conducted sensitivity analy
ses for withinstudy correlations (r = .2–.8) before decid
ing on one effect size for each study.

We synthesized effect sizes for each construct based 
on a randomeffects model using the restricted maxi
mum likelihood method because differences in methods 
and sample characteristics between studies were likely 
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introducing variability in the true effect sizes across stud
ies. We then conducted a test of homogeneity for each 
synthesis using the Qstatistic to ascertain whether the 
variability in effect sizes occurred for reasons beyond 
sampling error (Hedges & Olkin, 1985). For vocabulary, 
listening comprehension, and reading comprehension, 
we synthesized effect sizes for custom and standardized 
measures combined and separately.

To examine whether effects differed by participant and 
intervention characteristics, we conducted moderator 
analyses on outcomes for which there was high heteroge
neity (Higgins & Green, 2008). We used mixedeffects 
models or randomeffects metaregressions to model mod
erating effects. The results of metaregressions are reported 
as slopes (along with their statistical significance). A slope 
is interpreted as the change in standardized mean differ
ence when the variable under consideration changes by 
one unit. Because the moderator analysis was exploratory 
in nature, we considered any effects at p < .10 to be statisti
cally significant (Atal, Porcher, Boutron, & Ravaud, 2019).

Results
Although design characteristics were not central to our 
research questions, we investigated these and found that 
most studies in our corpus were randomized control tri
als (61%, n = 27) and that half (50%, n = 22) used business 
as usual versus an alternative treatment. Results showed 
no differences in effects across randomized control trials 
and quasiexperimental designs, although for vocabulary, 
effects were higher for withinsubjects designs. There 
were no differences by whether control/comparison con
ditions were business as usual or an alternative treatment 
for vocabulary and listening comprehension, although 
unexpectedly, effects were higher for studies with an 
alternative treatment rather than business as usual for 
reading comprehension. Because this was not central to 
our research questions, we did not unpack this finding, 
but future metaanalyses should consider this further. 
Below we summarize results for each of our research 
questions. See Tables 1–3 for overviews of design, out
come, participant, and intervention characteristics and 
see Tables 4–5 for effect size estimates.

Effects of Language  
Comprehension Interventions
A range of outcome measures was identified in our cor
pus. Most studies (n  =  38) included a vocabulary out
come, whereas only two studies included a morphology 
outcome, and only one study included a syntax outcome. 
Two studies included a relatively new measure of a con
struct referred to as academic language. Many studies 
included either listening comprehension (n  =  10) or 

reading comprehension (n  =  16) outcomes or both 
(n = 5), and several studies (n = 7) included a decoding 
measure. Notably, all custom vocabulary measures were 
proximal, and all custom listening comprehension mea
sures were distal.

We examined effects of language comprehension 
interventions across measures. Intervention effects were 
large and statistically significant for vocabulary (g = 0.85, 
p  <  .01), but this effect was seen on custom measures 
(g = 1.27, p < .01), not standardized measures (g = 0.03, 
p = 0.17; see Figure 1). Although effects were modest, the 
trend of positive effects was consistent across listening 
comprehension (g = 0.10, p <  .01) and reading compre
hension (g  =  0.19, p  <  .01); however, again, statistically 
significant effects were found on custom measures 
(g = 0.19 and 0.68, respectively) but not on standardized 
measures (g = 0.03 and 0.08, respectively; see Figures 2 
and 3). Additionally, positive and statistically significant 
effects were found on morphology (g = 1.14, p < .01) and 
academic language (g = 0.08, p = .04), but given the lim
ited number of studies, including these outcome results 
should be considered with caution. No effects were seen 
on syntax (g = 0.01, p = .99) or decoding (g = 0.05, p = .73). 
Delayed effects were positive and statistically significant 
on vocabulary (g = 0.73, p < .01) and reading comprehen
sion (g = 0.35, p <  .01), although few studies examined 
delayed effects. Because there were only a few studies 
with morphology, syntax, academic language, and decod
ing, we did not examine moderators for these outcomes. 
Heterogeneity was not statistically significant for listening 
comprehension, so we did not explore moderators for this 
outcome either. For vocabulary and reading comprehen
sion, heterogeneity was statistically significant, so we con
ducted moderator analyses for these outcomes.3

Effects by Participant Characteristics
In total, 37,149 participants were studied, with sample 
sizes ranging from 10 to 16,471. A disproportionate num
ber of studies focused solely on grades K–2 (n  =  29). 
Across studies that reported race/ethnicity data, the sam
ples were diverse (38% Caucasian, 35% Hispanic, 24% 
African American, 4% Asian, and 5% other), but 42% of 
the studies did not report these data. The majority of stud
ies (59%, n = 26) included high or midhigh poverty sam
ples as measured via students’ eligibility for free or 
reducedprice lunch. Several studies (n  =  16) included 
ELs, and 10 studies had entirely EL samples. Finally, 13 
studies included students with disabilities, and 11 stud
ies  specifically focused on students considered at risk. 
Approximately one third of the studies investigated 
whether effects differed according to participant charac
teristics (i.e., initial level, EL status, risk status).

Results suggest that effects across studies did not 
differ according to whether the study focused on grades 
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TABLE 1 
Design and Outcome Characteristics

Study Design Control(s)
Proximal custom 
measure(s)

Distal custom 
measure

Standardized 
measure(s)

Apel, Brimo, Diehm, and Apel (2013) RCT BAU M D, R

Apthorp et al. (2012) RCT BAU R, V V

Arthur and Davis (2016) QED BAU V

August, Artzi, Barr, and Francis (2018) WSD ALT V

Baker et al. (2013) RCT ALT V L L

Brimo (2016) QED BAU M

Connor et al. (2018) RCT BAU D, L, R, S, V

Connor et al. (2019) RCT ALT, BAU V

Coyne et al. (2010) QED BAU V V

Coyne et al. (2019) RCT ALT V V

Crevecoeur, Coyne, and McCoach (2014)a QED BAU V V

Dalton, Proctor, Uccelli, Mo, and Snow (2011) RCT ALT R, V R, V

Daunic et al. (2013) QED BAU R, V

Filippini, Gerber, and Leafstedt (2012) RCT ALT V D

Gersten, Dimino, Jayanthi, Kim, and Santoro 
(2010)

RCT BAU V

Goldstein et al. (2017) RCT ALT

Graham, Graham, and West (2015) RCT BAU R, V R

Hassinger-Das, Jordan, and Dyson (2015) RCT ALT, BAU V V

Huang (2015) QED ALT V

Jayanthi et al. (2018) RCT BAU R, V

Jones et al. (2019) RCT BAU V A, R

Language and Reading Research Consortium, 
Jiang, and Davis (2017)

RCT BAU V L

Mancilla-Martinez (2010) QED BAU V

McKeown and Beck (2014) WSD ALT V

Morris et al. (2012) RCT ALT D, R

Nelson, Vadasy, and Sanders (2011) RCT ALT V D, V

Neuman and Kaefer (2018) RCT BAU V V

Nielsen and Friesen (2012) QED BAU V L, V

Powell and Driver (2015) RCT ALT, BAU V

Proctor et al. (2011) QED BAU V R, V

Proctor, Silverman, Harring, Jones, and 
Hartranft (2020)

QED BAU A, R

Puhalla (2011) RCT ALT V

Pullen, Tuckwiller, Konold, Maynard, and Coyne 
(2010)

QED ALT V

(continued)
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K–2, 3–5, or both. Given the spotty reporting of race/
ethnicity and whether students with disabilities were 
included in the sample, we were unable to examine 
whether effects differed for these populations. To exam
ine whether effects differed by income status, we com
pared effects for studies with midhigh or high 
proportions of students receiving free or reducedprice 
lunch versus studies with midlow or low proportions. 
Findings suggest that studies with higher proportions 
of students from lowincome families tended to have 
lower effects on vocabulary outcomes (g  =  −0.77, 
p = .04). We also compared effects for studies with high 
proportions of ELs (≥25%) versus low proportions 
(<25%). We found no difference across outcomes, but 
we also conducted a secondary analysis of studies that 
included both ELs and nonELs and presented means 
for both populations (n  =  5). For vocabulary, effects 
were 0.65 (p <  .01) for nonELs and 0.72 (p <  .01) for 
ELs, and for reading comprehension, effects were 0.05 
(p  >  .05) for nonELs and 0.55 (p  <  .05) for ELs. 
Although we were unable to compare effects of studies 
that did or did not include students with disabilities, we 
examined effects for the few studies that included sam
ples in which all students were considered at risk 
(n = 4). These studies only included custom vocabulary 
outcomes. The effect size for these studies (g  =  0.77, 
p < .01) was slightly smaller than the effect size across 
all studies (g = 0.85, p < .01).

Effects by Intervention Characteristics
There was substantial variation across studies on a num
ber of intervention characteristics. Duration (hours spent 
in intervention) ranged from 1 to 100, with a mean of 27 
and a median of 20. There were almost equal numbers of 
wholeclass instruction (n = 18) versus smallgroup, part
ner, or oneonone instruction (n = 19). All but two inter
ventions included attention to vocabulary. In contrast, 
only 14 included morphology instruction, and only seven 
included syntax instruction. A majority of the studies 
(n  =  35) were multicomponent. Many studies (n  =  13) 
included instruction attending to other aspects of com
prehension (e.g., comprehension strategies), and several 
(n = 8) included decodingrelated instruction. Whereas a 
number of studies included strategy instruction (n = 8) or 
discussion (n = 8), only a few (n = 4) included writing. 
Multiple studies (n  =  14) were set within non–English 
language arts contexts, and many studies (n = 11) included 
technology. In only three studies was the intervention pri
marily focused on professional development.

In analyses exploring whether effects differed accord
ing to the above characteristics, differential effects were 
rare, likely because of limited power or heterogeneity in 
the sample. For vocabulary, interventions that were pri
marily whole group were more effective than those that 
were small group, partner, or oneonone (g  =  0.76, 
p  <  .01), although this could be confounded by the fact 
that many interventions with smallgroup, partner, or 

Study Design Control(s)
Proximal custom 
measure(s)

Distal custom 
measure

Standardized 
measure(s)

Silverman, Kim, Hartranft, Nunn, and McNeish 
(2017)

QED BAU V R, V

Silverman, Martin-Beltran, et al. (2017) QED BAU V L R, V

Simmons et al. (2010) RCT ALT, BAU V R, V

Tong, Irby, Lara-Alecio, Yoon, and Mathes (2010) RCT BAU L, R, V

Vadasy, Nelson, and Sanders (2013)b RCT ALT V V

Vadasy and Sanders (2015) RCT ALT V

Vadasy and Sanders (2016) RCT ALT V D, V

Vadasy, Sanders, and Logan Herrera (2015) RCT BAU V R, V

Vadasy, Sanders, and Nelson (2015) RCT ALT V D, V

Wood et al. (2018) RCT ALT V V

Wright and Gotwals (2017) QED BAU V

Zipoli, Coyne, and McCoach (2011) WSD ALT V

Note. A = academic language; ALT = alternative treatment comparison group; BAU = business-as-usual control group; D = decoding; L = listening 
comprehension; M = morphology; QED = quasi-experimental design; R = reading comprehension; RCT = randomized control trial; S = syntax;  
V = vocabulary; WSD = within-subjects design. 
aFollow-up study of Coyne et al. (2010). bFollow-up study of Nelson et al. (2011).

TABLE 1 
Design and Outcome Characteristics (continued)
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oneonone instruction targeted atrisk students. Duration 
did not surface as a predictor of effects. Results showed 
that multicomponent interventions tended to have higher 
effects than singlecomponent interventions on vocabu
lary (g = 0.50, p = .07), interventions that included mor
phology (mostly in addition to vocabulary) tended to have 
higher effects on vocabulary (g = 0.66, p < .01), and inter
ventions that included syntax (mostly in addition to 
vocabulary) tended to have higher effects on reading com
prehension (g = 0.36, p = .03). For reading comprehension, 
there was also an indication that incorporating technology 
may be beneficial (g = 0.31, p = .04). Differences in effects 
were not detected for other characteristics.

Bias and Sensitivity Analyses
For each included study, we assessed the risk of bias along 
five dimensions: selection, performance, detection, attri
tion, and reporting bias. Studies were classified as high, 
low, or unclear risk on each of these dimensions (Higgins 
& Green, 2008). The overall risk of bias along each dimen
sion was calculated by aggregating across studies and 
weighting each study by the inverse of its effect size vari
ance. We also conducted sensitivity analyses in three ways 
to check the robustness of synthesized effect sizes: exclud
ing studies with a high selection bias risk, constraining 
outlier effect sizes, and resynthesizing effect sizes using 
a  correlated effects metaregression model that allows 
dependence between effect sizes. The results in Table 6 
show that both the effect size magnitude and its statistical 
significance for each approach broadly mirror the trends 
outlined in the Results section.

Further, we explored the possibility of publication bias. 
If studies reporting strong effects are more likely to be pub
lished, the estimated mean population effects will be upward 
biased. Studies with smaller samples are at a greater risk of 
producing statistically nonsignificant results and, thus, 
being rejected for publication. Thus, we assessed small sam
ple bias by plotting the observed effect sizes versus the stan
dard errors. We plotted all independent effects residualized 
for variance attributable to measurement type (custom vs. 
standardized), study components (single vs. multiple), and 
participant grouping (whole class vs. small group, partner, 
or individual). A visual analysis of the funnel plots reveals 
that most estimates lie within prediction limits on the basis 
of sampling error (see Figures 4–6). Two studies for vocabu
lary (McKeown & Beck, 2014; Simmons et al., 2010) and 
one study for reading comprehension (Dalton, Proctor, 
Uccelli, Mo, & Snow, 2011) showed larger positive effects 
than expected. We accounted for these aberrations using 
sensitivity analyses involving resynthesizing effect sizes after 
Winsorizing such outliers. We also confirmed the presence 
of symmetry in each funnel plot through Egger’s tests 
(Egger, Smith, Schneider, & Minder, 1997). The Egger’s test 
results showed that the intercept values fall within the 95% St
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confidence interval of expected values for vocabulary 
(p =  .12), listening comprehension (p =  .19), and reading 
comprehension (p = .63), suggesting no upward biasing in 
the current sample of effects. We further conducted a 
pcurve analysis that addressed any biases induced on 
account of phacking, which is a relatively novel approach 
for addressing publication bias (Simonsohn, Nelson, & 
Simmons, 2014). The pcurves for vocabulary and reading 
comprehension showed a significant right skew, which sug
gests the presence of true intervention effects for both con
structs4 (see Figures 7 and 8).

Discussion
In the debate over the science of reading, there is agree
ment that language comprehension is important to 

reading comprehension. Yet, there has been little discus
sion of how to support language comprehension in ele
mentary school, when language comprehension competes 
with decoding for attention. To inform research, policy, 
and practice, discussions about the science of reading 
should include attention to language comprehension 
instruction. To forward that discussion, for the present 
metaanalysis, we reviewed studies on the effects of 
explicit language comprehension instruction in K–5 
settings.

Intervention Effects
First, we investigated the effects of K–5 language 
comprehension interventions on a variety of lan
guage and literacy outcomes. Consistent with previous  
reviews (Elleman et al., 2009; Rogde et al., 2019), our 

TABLE 4 
Effects Across Language and Literacy Outcomes

Outcomes k

Hedges’ g and 
95% confidence 

interval p Heterogeneity

Immediate outcomes

Vocabulary (combined) 68 0.85, [0.58, 1.12] <.01 Q = 2,339.94; df = 67; p < .01; T2 = 1.26; I2 = 99.28

Vocabulary (custom) 44 1.27, [0.90, 1.64] <.01 Q = 1,578.70; df = 43; p < .01; T2 = 1.51; I2 = 99.33

Vocabulary (standardized) 24 0.03, [−0.01, 0.08] .17 Q = 31.82; df = 23; p = .10; T2 < 0.01; I2 = 15.87

Listening comprehension 
(combined)

12 0.10, [0.02, 0.18] .02 Q = 12.65; df = 11; p = .32; T2 < 0.01; I2 = 21.15

Listening comprehension 
(custom)

10 0.19, [0.05, 0.32] <.01 Q = 5.50; df = 5; p = .36; T2 < 0.01; I2 = 10.50

Listening comprehension 
(standardized)

6 0.03, [−0.03, 0.09] .36 Q = 2.47; df = 5; p = .78; T2 = 0; I2 = 0

Reading comprehension 
(combined)

20 0.19, [0.04, 0.34] .01 Q = 102.09; df = 19; p < .01; T2 = 0.09; I2 = 90.52

Reading comprehension (custom) 3 0.68, [0.13, 1.23] .02 Q = 22.36; df = 2; p < .01; T2 = 0.21; I2 = 90.86

Reading comprehension 
(standardized)

17 0.08, [−0.00, 0.17] .06 Q = 44.74; df = 16; p < .01; T2 = 0.02; I2 = 64.68

Morphology (custom) 4 1.14, [0.37, 1.90] <.01 Q = 10.43; df = 3; p = .02; T2 = 0.44; I2 = 77.35

Syntax (standardized) 2 0.01, [−0.14, 0.17] .88 Q = .77; df = 1; p = .38; T2 = 0; I2 = 0

Academic language 
(standardized)

3 0.08, [0.00, 0.16] .04 Q = 2.25; df = 2; p = .32; T2 = <0.01; I2 = 30.44

Decoding (standardized) 10 0.05, [−0.24, 0.35] .73 Q = 42.35; df = 9; p < .01; T2 = 0.17; I2 = 82.93

Delayed outcomes

Vocabulary (combined) 9 0.73, [0.19, 1.28] <.01 Q = 82.08; df = 8; p < .01; T2 = 0.60; I2 = 92.99

Vocabulary (custom) 6 1.05, [0.27, 1.83] <.01 Q = 47.86; df = 5; p < .01; T2 = 0.82; I2 = 92.05

Vocabulary (standardized) 3 0.17, [−0.15, 0.48] .31 Q = 4.85; df = 2; p = .09; T2 = 0.05; I2 = 63.83

Reading comprehension 
(combined)

2 0.35, [0.15, 0.55] <.01 Q = .03; df = 1; p = .85; T2 = 0; I2 = 0
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FIGURE 1 
Forest Plot for Vocabulary Outcomes

Note. CI = confidence interval; G1 = grade 1; G2 = grade 2; G3 = grade 3; G4 = grade 4; K1 = kindergarten and grade 1; KG = kindergarten; RE = random-
effects; YR1 = year 1; YR2 = year 2.
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findings suggest positive and significant effects on 
custom measures of vocabulary, listening comprehen
sion, and reading comprehension, although these 
effects were not seen on standardized measures. 
(Effects were found on a standardized measure of aca
demic language, but only two studies included this 
measure, suggesting that more research is needed.) 
The custom measures of vocabulary were all proxi
mal, indicating that interventions help students learn 
taught words. The custom measures of listening com
prehension were all distal, suggesting some transfer of 
language comprehension beyond what was specifi
cally taught. However, the findings suggest that cur
rent interventions are not strong enough to show 
effects on standardized measures, which are robust to 
relatively small changes in underlying ability. Of note, 
only one study in our corpus (Tong, Irby, LaraAlecio, 
Yoon, & Mathes, 2010) lasted multiple years. This 
study showed positive effects on standardized vocab
ulary and reading comprehension. Given how chal
lenging it is to realize effects on reading comprehension 

(Pearson et al., 2020), longterm interventions should 
be further investigated.

Participant Characteristics
Second, we considered whether effects differed for par
ticular populations of students. Although effects did not 
differ across grades K–2 and 3–5, it is notable that most 
studies focused on K–2, with overrepresentation of kin
dergarten. More studies are needed to inform instruction 
in the upper elementary grades, when students encounter 
increasingly complex text. Overall, the reported partici
pant sample was ethnically and racially diverse. However, 
because reporting was incomplete, we were unable to 
examine whether effects differed by race and ethnicity, 
which should be examined in the future.

We were able to explore effects by income status, EL 
background, and risk status. Studies with higher propor
tions of students from lowincome backgrounds showed 
lower effects. Thus, research is needed on how to best sup
port these students. Although no differences were seen for 

FIGURE 2 
Forest Plot for Listening Comprehension Outcomes

Note. CI = confidence interval; G1 = grade 1; G2 = grade 2; G3 = grade 3; G4 = grade 4; K1 = kindergarten and grade 1; KG = kindergarten;  
RE = random-effects.
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studies with higher (>25%) versus lower (<25%) EL partici
pation, in studies explicitly comparing ELs with nonELs, 
there were similar effects across these populations on 

vocabulary but greater effects for ELs on reading compre
hension. These studies attended specifically to the strengths 
and needs of ELs (e.g., attention to cognates or translation), 

FIGURE 3 
Forest Plot for Reading Comprehension Outcomes

Note. CI = confidence interval; G1 = grade 1; G2 = grade 2; G3 = grade 3; G4 = grade 4; RE = random-effects; YR1 = year 1; YR2 = year 2.

TABLE 6 
Sensitivity Analysis Results: Synthesized Effect Sizes for Each Approach

Outcome
Excluding studies with high 

risk of selection bias Constraining outliers

Varying effect size dependence

r = 0 r = .5 r = .8

Vocabulary 0.863 (.000) 0.726 (.000) 0.904 (.000) 0.904 (.000) 0.904 (.000)

Listening comprehension 0.099 (.028) 0.097 (.020) 0.083 (.110) 0.084 (.107) 0.085 (.105)

Reading comprehension 0.208 (.020) 0.129 (.010) 0.129 (.031) 0.129 (.031) 0.129 (.031)

Note. The p-values for corresponding effect sizes are in parentheses.
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which may be why the interventions were equally or more 
effective for ELs as compared with nonELs.

Findings from studies focused specifically on atrisk 
populations showed effects consistent with the rest of the 
corpus, potentially signaling that interventions focused on 
supporting atrisk students were sufficiently aligned with 
students’ needs. Due to limited reporting, we could not 
examine whether effects differed when students with 

disabilities were included, so additional research con
ducted in inclusive contexts is needed. Several studies in 
the corpus investigated whether effects differed by initial 
level of language or literacy, but due to inconsistency in 
reporting, summarizing these effects was not possible. To 
provide clear indications of what kinds of interventions 
may be supportive for students from different back
grounds and abilities, future studies need to include more 

FIGURE 4 
Funnel Plot of Residualized Vocabulary Effect Sizes (n = 52)

FIGURE 5 
Funnel Plot of Residualized Listening Comprehension Effect Sizes (n = 11)
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direct and systematic comparison of effects across diverse 
student populations.

Intervention Characteristics
Finally, we explored whether effects differed according 
to specific intervention characteristics. There was no 

indication that duration was associated with effects, 
and results for grouping were inconsistent. Considering  
that other metaanalyses have found that intervention 
effects are correlated with duration and group size 
(e.g., Hall & Burns, 2018), more research that sys
tematically varies these intervention characteristics is 
needed.

FIGURE 6 
Funnel Plot of Residualized Reading Comprehension Effect Sizes (n = 18)

FIGURE 7 
p-Curve Analysis for Vocabulary

Note. CI = confidence interval. The observed p-curve includes 39 statistically significant (p < .05) results, of which 36 are p < .025. Twenty-nine 
additional results were entered but excluded from the p-curve because they were p > .05.
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The majority of the studies in our corpus included 
attention to more than one component of language (i.e., 
vocabulary and semantics, morphology, and/or syntax), 
and results indicated that integrated instruction may be 
beneficial. Specifically, interventions including attention to 
both vocabulary and morphology showed positive effects 
on vocabulary, and interventions combining syntax and 
vocabulary showed positive effects on reading compre
hension. In line with a view of language comprehension as 
a unified construct (Kieffer et al., 2016), intervention that 
targets individual components and brings them together 
with authentic opportunities to use language for compre
hension and expression may be most effective. It is impor
tant to note that metaanalyses such as this one focus on 
quantitative studies that tend to take a more componential 
view of language. These should be complemented with 
reviews of qualitative studies, which can offer a more 
holistic view of language comprehension and use.

Particularly relevant to the debate on the science of 
reading, which has focused primarily on decoding, stud
ies that included decodingrelated instruction (e.g., pho
nological awareness, phonics) did not show differential 
effects. Whereas some researchers have suggested 
that  combining decoding and language comprehen
sion instruction may be beneficial (e.g., Rosenthal & 
Ehri, 2008), findings from this metaanalysis do not sup
port  that claim. Furthermore, language comprehension 

interventions did not show effects on decoding, suggest
ing that language comprehension and decoding instruc
tion may not be reciprocal in elementary school. As in 
Scarborough’s (2001) model, in which decoding and lan
guage comprehension develop separately at first and then 
come together over time in the process of reading com
prehension, instruction in decoding and language com
prehension may best be separated in elementary school as 
students are developing facility with each of these compo
nents. Given the relatively small number of studies that 
included decoding instruction (n = 8) or decoding out
comes (n = 7), much more research is needed to under
stand the relation between decoding and language 
comprehension instruction and outcomes.

Interestingly, although relatively few studies in our cor
pus included technology, results indicated that its use in 
language comprehension interventions may support read
ing comprehension, which aligns with the findings of pre
vious reviews identifying affordances of using technology 
to support language and literacy (e.g., National Reading 
Panel, 2000). Theoretically, providing multiple representa
tions of content and interactive experiences could enable 
students to develop deeper language comprehension than 
through teacher instruction alone (Kamil, Intrator, & Kim, 
2000). The way technology is used in language compre
hension interventions has not been consistent, however, 
and considering that the use of technology is sometimes 

FIGURE 8 
p-Curve Analysis for Reading Comprehension

Note. CI = confidence interval. The observed p-curve includes four statistically significant (p < .05) results, of which all four are p < .025. Sixteen 
additional results were entered but excluded from the p-curve because they were p > .05.
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associated with negative effects, such as when it is distract
ing (Kamil et al., 2000), much more research is needed.

Effects were not associated with other characteristics of 
content or context. This is likely because we did not have 
power to detect differential effects or because the interven
tions were too homogeneous to examine these effects. 
Future studies should examine the potential benefits of 
teaching strategies, including discussion and writing, or 
using non–English language arts (i.e., science, social stud
ies, math) content to support language comprehension. 
Finally, only three interventions were part of larger profes
sional development programs, which can support teachers 
in implementing and adapting language comprehension 
instruction (MarkussenBrown et al., 2017). Conceivably, 
any of these variables could make language comprehension 
intervention more effective, but much more research is 
needed to clarify which matter most.

Limitations
Findings from metaanalyses must be considered with 
caution, as such analyses generalize from the characteris
tics of existing studies. Across studies, effects may be con
founded with the outcomes examined and the participant 
sample and intervention characteristics included. For 
example, many studies that included discussion, strate
gies, or writing in the intervention examined effects on 
standardized measures. Thus, null effects for these inter
vention characteristics could reflect how hard it is to affect 
change on standardized measures rather than whether 
these instructional approaches are supportive of language 
comprehension. Further, because many studies did not 
provide or disaggregate findings by demographic charac
teristics, we were unable to explore whether particular 
intervention characteristics were more or less supportive 
for students from different populations. Hopefully, future 
research will allow for more finegrained analyses because 
such analyses are needed to inform policy and practice.

Implications for Policy and Practice
Given that findings from this metaanalysis indicate that 
much more research on K–5 language comprehension 
intervention is needed, policymakers must prioritize and 
allocate resources toward this research. The largescale 
U.S. Institute of Education Sciences investment in the 
Reading for Understanding initiative was one step in the 
right direction, but this initiative uncovered that moving 
the needle on reading comprehension is not easy and 
requires commitment and sustenance (Pearson et al., 
2020). Further investment in research on language com
prehension interventions intended to serve diverse popu
lations is needed (Pearson et al., 2020). Beyond supporting 
research, policymakers can also provide guidance for 
teacher preparation and professional development, as 

well as curriculum and intervention design, to reflect 
what is known about language comprehension and the 
kind of instruction needed to support it.

Although findings from this review should be regarded  
cautiously, as we compiled information from across a 
wide range of studies, results suggest a few directions to 
guide practitioners. Specifically, our findings suggest 
that language comprehension, which research has estab
lished is an essential component of reading comprehen
sion, can be taught effectively. Instruction that attends to 
multiple components of language (e.g., vocabulary and 
semantics, morphology, syntax) may be helpful, and 
instruction that uses technology to facilitate language 
comprehension (rather than detract from it) may be sup
portive for students in K–5 settings. Practitioners of K–5 
students must weigh competing priorities while plan
ning instruction for an already crowded literacy block. 
With the debate on the science of reading focused on 
decoding, the importance of effectively integrating atten
tion to language comprehension has been sidelined. We 
recommend that practitioners stay abreast of the research 
on language comprehension as it evolves and, hopefully, 
becomes increasingly relevant to instructional decision 
making.

Conclusion
Language comprehension is an important component of 
reading that develops alongside decoding and becomes 
evermore important in the reading process as students 
move through the elementary grades. Thus, in conversa
tions about the science of reading, language comprehen
sion, and how to support its development among diverse 
populations, should not be overlooked.

NOTES
1  Studies were included if at least 75% of the sample was in K–5 and/or 

the data were disaggregated by grade level.
2  Studies focused on other aspects of language (e.g., narrative develop

ment, pragmatics) or primarily targeting comprehension strategies or 
text structures were excluded.

3  Heterogeneity was significant for combined (i.e., custom and stan
dardized measures) of vocabulary and custom vocabulary measures 
separately. Heterogeneity was also significant for custom and stan
dardized reading comprehension combined and separately. For parsi
mony, we report on effects on combined vocabulary and reading 
comprehension, although results were fairly consistent across types of 
measures. Findings by type of measure are available upon request.

4  We could not generate a pcurve for listening comprehension because 
only one study reported effects with high statistical significance (p < .05).
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