Educ Psychol Rev (2018) 30:61-82 @ CrossMark
DOI 10.1007/510648-016-9385-z

REVIEW ARTICLE

Associations Between Language and Problem Behavior:
a Systematic Review and Correlational Meta-analysis

Jason C. Chow' - Joseph H. Wehby?>

Published online: 3 September 2016
© Springer Science+Business Media New York 2016

Abstract A growing body of evidence points to the common co-occurrence of language
and behavioral difficulties in children. Primary studies often focus on this relation in
children with identified deficits. However, it is unknown whether this relation holds
across other children at risk or representative samples of children or over time. The
purpose of this paper is to describe the results of a systematic review and two meta-
analyses exploring the concurrent and predictive associations between language ability
and problem behavior in school-age children. A systematic literature search yielded 1655
unduplicated abstracts, and a structured study selection process resulted in 19 eligible
reports and 25 effect sizes for the concurrent analysis and 8 reports and 10 effect sizes
for the predictive analysis. Eligible reports were then coded, and effect sizes were
extracted and synthesized via random effects meta-analyses. Results estimate significant
negative concurrent (z=-0.17 [-0.21, —0.13]) and predictive (z=—0.17 [-0.21, —0.13])
associations between language and problem behavior, and these relations hold across
age, time, and risk status. Mean effect sizes for receptive and expressive language were
significant. This study adds to the quantitative and descriptive literature by summarizing
and corroborating the evidence that low language ability is associated with problem
behavior. Further research is needed relative to differences in subconstructs of language
and behavior, as well as a focus on intervention for students with these comorbid deficits.
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Concomitant language and behavioral deficits in children and youth have been well docu-
mented in the research literature (Benner et al. 2002; Hollo et al. 2014; Yew and O’Kearney
2013). In spite of these known relations, the majority of children with emotional and
behavioral disorders (EBD) are likely to have unidentified language deficits, as the immediate
need for behavioral intervention may eclipse focus on diagnosis and intervention targeting
language deficit; that is, problem behavior is often a more immediate concern relative to the
impact it can have on classroom and school environments. Researchers have estimated that 68
to 97 % of students with emotional disturbance (ED) experience clinical language deficits
(Camarata et al. 1988; Nelson et al. 2005), and a recent meta-analysis estimated that 81 % of
students with EBD had language deficits that were unidentified (Hollo et al. 2014), highlight-
ing that language deficits in these children went untreated, and these children likely only
received services for their behavioral problems.

Correlational research points to a general negative association between language ability and
problem behavior (Bornstein et al. 2013). In a meta-analytic review of published literature,
children with specific language impairment (SLI) were twice as likely to develop a subsequent
internalizing, externalizing, and attention-related behavior difficulty (Yew and O’Kearney
2013). While children with behavior disorders often experience language impairment that
has gone undiagnosed, it is also true that many children with diagnosed language impairment
will go on to develop behavior problems (St Clair et al. 2011; Yew and O’Kearney 2015).
Other related populations have exhibited similar deficits. For example, delinquent youth and
juvenile detainees have presented severe oral language deficits, particularly in receptive
language (Lansing et al. 2014). This finding is relevant, as youth in correctional facilities
share similar behavioral histories with students with EBD (Bradley et al. 2004). For the
purposes of this paper, we will refer to this broad group of children and youth as having
behavior problems or presenting problem behavior.

Because problem behavior and low language are known to contribute to long-term negative
outcomes (Bradley et al. 2008; Nation et al. 2004), the relation between these constructs will
be important in the development and implementation of intervention. While these deficits often
co-occur, the direction of the relation is less clear. Hinshaw (1992) proposed four potential
scenarios relating problem behavior to underachievement: (1) language deficits may lead to
problem behavior; (2) problem behavior may hinder typical language development; (3) the
relation is bi-directional; or (4) a mediating variable, or set of underlying variables, may
explain this robust research finding. However, there is little understanding regarding the
direction of these potential relations. As such, a clear quantification of the relation between
linguistic and behavioral performance remains unknown. While the co-occurrence of these two
factors is well documented, it is unclear how language disorders and behavioral difficulties
may be related. For the purpose of this paper, we use this Hinshaw’s framework to concep-
tualize the associations of interest.

Theoretical Framework

We posit that language is a fundamental underlying construct for learning and necessary for
social development and that low language can subsequently negatively impact achievement
and social behavior (see Fig. 1). Language influences academic skills and behavior, and
academic skill and behavior influence each other. Success in both these constructs predict
achievement, social success, and subsequently, later life outcomes.
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Fig. 1 Theoretical framework of the influence of language on achievement and behavior

Academic Skill

Oral language performance has been shown to predict achievement in both reading (Dickinson
et al. 2010), writing (Dockrell et al. 2009; Kent et al. 2014), and mathematics (Chow and
Jacobs 2016; Duncan et al. 2007; Fuchs et al. 2005). Children who struggle behaviorally have
severe academic (Reid et al. 2004) and linguistic (Hollo et al. 2014) deficits, and children with
LI are also at higher risk for academic failure (Cantwell and Baker 1980; Yoshimasu et al.
2011). Further, research continues to reveal low academic participation of students with
behavior problems (Scott et al. 2011) as well as students with LI (Fujiki et al. 1999). Because
of this consistent trend of low academic performance, understanding the role of classrooms
and the academic context may provide an important conceptual starting point.

Understanding the Contribution of Classroom Context

When a child enters school, language forms the necessary foundation for academic and behav-
ioral success (Tomblin et al. 2000). Language is required to understand academic instruction
through listening to and reading content and to demonstrate understanding by speaking and
writing. As comprehension demands of classroom discourse become less related to the instruc-
tional context as students progress through school (Nelson 1985), an even more complex
environment with varying levels of linguistic demands unfolds. Effective communication skills
are essential, as evaluation of understanding happens via speaking and writing (Cazden 2001).
In general, the research on these co-occurring deficits is student-centered. Descriptions and
implications of the relation between language and behavior focus primarily on student-level
characteristics. Because teachers use language as the primary mode of instruction, and students
use language to interact with peers, proficiency in language is essential to navigate the
academic and social context of classrooms and schools. Classroom interactions heavily and
importantly involve teachers, and communicative clarity may be more valued in school than in
any other context children encounter (Harmon and Watson 2012; Peets 2009); that is, the
expectation of linguistic accuracy and communicative ability may be higher in the classroom
than in other environments (e.g., playground, cafeteria, home). Further, it is likely that this
consistency of the expectation of linguistic and communicative competency varies across
different academic, social, and family contexts (Cazden 2001; Peets 2009). Thus, there is a
need to understand the expectation of classrooms and how it may differ from other contexts.
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Because language is used differently in different contexts, the concept of a “correct”
English language and the potential consequences are important. Harmon and Watson (2012)
argue for a “broadening of what we mean by ‘grammatical’ in order to recognize the
fundamentally complex language structures that all speakers use” (p. 29). The prescriptive
grammar movement began to describe many of the “wrongs” and “rights” of the English
language (Parker and Riley 2005). A prescriptive approach to grammar contains a set of rules
based on how to correctly use language and is the common standard in most classrooms in the
USA. In contrast, descriptive grammar refers to how language is typically used. While students
may communicate effectively outside of school with peers and family via descriptive grammar,
one supposition is that the traditional prescriptive approach to language and teaching in the
classroom may serve as a catalyst for the increasing mismatch between the linguistic expec-
tations (and subsequent feedback) a child experiences. For example, if a child uses the phrase
“she went” with the intention of communicating the phrase “she said,” a prescriptive approach
would consider “she went” to be incorrect, while a descriptive approach would consider it
effective communication. The higher linguistic demands of the classroom and the discrepancy
between prescriptive and descriptive grammar may be particularly relevant to teachers of
students who engage in problem behavior, as an association between teacher instruction and
student disruptive behavior has been demonstrated (Gunter et al. 1994).

Negative Student-Teacher Interaction

Students with behavior problems often are identified as having expressive language deficits
that result in an inability to engage in and maintain fluent conversations (McDonough 1989),
and receptive language deficits that impair their ability to comprehend abstract concepts and
decontextualized language (Warr-Leeper et al. 1994). According to Patterson and Reid’s
(1984) theoretical categorizations based on the study of family member interaction, these
unsuccessful communicative interactions between teachers and their students represent a
coercive interaction model. Patterson (1982) describes this as a negative reinforcement
trap—an interaction created when both parties are reinforced by behaviors that ultimately
have a negative impact on desired outcomes. In the classroom, this cyclic interaction pattern
may have devastating consequences for students’ academic and social outcomes.

Harrison et al. (1996) proposed a conceptual framework for understanding teacher
instruction and negative reinforcement. The authors hypothesized that teacher instruc-
tional language may be aversive stimuli to students with behavior problems and that
these stimuli may maintain and reinforce problem behavior. For example, researchers
have suggested that linguistically complex instruction may be misunderstood by or
completely incomprehensible to students with language deficits (Kevan 2003). In a large
meta-analysis, Titsworth et al. (2015) estimated that teacher clarity accounted for 13 % of
the variance in student achievement. This finding suggests that instructional clarity is a
meaningful predictor of student learning.

Because researchers have reported this negative cycle of interaction in classrooms with
students at-risk for or with behavior problems (Sutherland and Morgan 2003) and many
students with behavior problems have low language skills, it is possible that students engage
in problem behavior to avoid instructional interactions they do not understand or comprehend
and that the problem behavior is reinforced by the delivery of a desired consequence (e.g.,
escape/avoidance of academic demands). This is consistent with the hypothesis that negative
social behavior may function as a communicative action.
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Intuitively, the more negative interactions (and escape from academic tasks) occur, the less
instruction students receive. One study estimated that teachers of students with behavior
problems devote only 30 % of time to academic instruction (Wehby et al. 2003). Because
these students consistently present low rates of academic engagement (Scott et al. 2011)
compared to peers without disabilities (Briesch et al. 2014), the dismal academic performance
of students with behavior problems is no surprise.

Given that (a) low language is associated with poor achievement, (b) children with problem
behavior show significant academic deficits, and (c) low language is highly prevalent in
children with behavior problems, it is likely that deficits in achievement, behavior, and
language are inextricable. As we work toward the goal of improving the educational outcomes
of students who struggle, considering the role of language and behavior on achievement may
help our schools, teachers, and instruction increase the number of students for which our
educational efforts are effective.

Purpose

To our knowledge, no systematic review has quantified and tested the significance of the
correlation between language and problem behavior. Further, it is unclear for whom this
association is relevant. While prevalence of LI in students with behavior problems and risk
of later problem behavior for students with LI has been estimated, we aim to extend the
literature by estimating the correlation between language and problem behavior in a more
representative, heterogeneous sample of children. If measures of language and behavior are
significantly related in representative and typically developing samples of children, attention to
this relation may be important in general curriculum, and not just for students with identified
deficits. Thus, we systematically review and statistically aggregate the magnitude of both the
concurrent and predictive associations between standardized measures of language and prob-
lem behavior. The majority of research that examines this relation focuses on populations with
a pre-existing deficit. Given the developmental continuum and the subjectivity that accom-
panies deficit, disability, and diagnosis identification, we aim to expand the focus and include
studies with representative samples of children in an effort to determine the scope of the
relation between language and behavior.

This systematic review reports findings from two separate meta-analyses. First, we estimate
the magnitude of the concurrent correlation between language ability and problem behavior in
school-age children. Then, we use qualifying studies to estimate the magnitude of the
predictive correlation between language ability and future problem behavior. Further, we
explore whether the overall correlation differs by subconstruct of language, subconstruct of
behavior, age, and risk status. We explore potential subconstruct differences because primary
research indicates that there may be differences in type of language skills across children with
and without other disabilities, and externalizing and internalizing behaviors manifest them-
selves differently in children, and likely influence subsequent ratings of those behaviors. Thus,
the following research questions drive our review:

1. What is the concurrent correlation between language ability and problem behavior in
school-age children?

2. What is the predictive correlation between language ability and problem behavior in
school-age children?
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3. Do age, risk status, and measurement time predict individual study effect size (i.e.,

moderate)?

4. Are there substantively meaningful differences between subconstructs of language and
behavior?

Methods

We conducted a systematic review of the literature to identify all potential eligible published
and unpublished studies and used random-effects meta-analysis to synthesize data from
primary reports (Lipsey and Wilson 2001). In meta-analysis, effect sizes are weighted based
on individual study characteristics with the purpose of maximizing statistical reliability.
Outcome and relevant variables were coded in each eligible study, and effect sizes were
extracted for quantitative synthesis. Finally, meta-analyses and tests for moderators and
publication bias were conducted within Stata/SE 12.0 (Stata 2011).

We used the same search procedure to identify reports for both meta-analytic reviews. In the
final stage of eligibility identification, reports were coded as eligible for the current analysis,
the predictive analysis, or both analyses.

Eligibility Criteria

Eligible studies were those that measured language and problem behavior at one or
multiple time points. Eligible studies included participants, both typically developing
and those with disabilities (e.g., high incidence) that did not have cognitive or other
low-incidence deficits. Participants were defined as individuals between the ages of 3
and 21 (consistent with the age range of students covered under Part B of the Individuals
with Disabilities Education Act (IDEA 2004)). Additionally, studies that focused primarily
on English language learners or speakers of African-American English were not eligible,
and language must have been assessed via measures in the primary language of partici-
pants. Further, studies that examined children with hearing loss and other medical condi-
tions were excluded in an effort to rule out any behavioral or language performance
deficits explained by cultural or other health-related differences. Intervention studies were
only included if authors reported concurrent pre-test correlations. If multiple studies
analyzed the same dataset (e.g., an extant data analysis or multiple papers from the same
research group), we randomly selected one study to be included due to dependent samples.

Relative to language measures, eligible studies measured oral language and did not
require the student to read words or respond to text prompts, tapping expressive or
receptive language, only requiring the child to respond to verbal prompts or elicit a
verbal response. This is an important distinction because, while interrelated, the cogni-
tive processes of oral language, reading, and writing are substantively different. Because
problem behavior may play a communicative, compensatory role due to low language
skills (Hollo and Chow 2015), it was essential that the construct of interest included was
that of oral language. Measures of behavior were those that indexed levels of external-
izing behavior (e.g., aggression, conduct problems). This is because we are interested in
synthesizing studies that measure the types of behaviors that are most problematic to
teachers in classrooms. Studies that included measures of internalizing behavior only
(e.g., only anxiety, depressive symptoms) were not included in the main analysis. In
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addition, a defining characteristic for inclusion was the use of norm-referenced, stan-
dardized, psychometrically sound assessments.

Search Strategy

A comprehensive search strategy was used in an attempt to identify, retrieve, and code the entire
population of eligible studies. No date restrictions were placed on any searches. We also aimed to
guard against publication bias, the potential for the sample of studies published in peer-reviewed
journals being substantively different from those that were not published. The following elec-
tronic databases were iteratively searched, current through December 15, 2015: ERIC, Linguistic
and Language Behavior Abstracts, ProQuest, PsycARTICLES, PsycINFO, PubMed, Social
Services Abstracts, and Sociological Abstracts. The search strategy included terms such as the
following: (language OR “language ability” OR “verbal ability” OR “verbal language”);
(behavio* OR “problem behavio* OR “behavio* problem” OR maladaptive OR devian*);
(child* OR student* OR teen* OR adolescen*); (predict* OR relation* OR associat*). In an
attempt to identify grey literature, we searched the Campbell Collaboration, Cochrane Collabo-
ration Central, Dissertations and Theses (Vanderbilt University and Global), Index to Theses in
Great Britain and Ireland, and several conference websites. Reference lists of narrative and
systematic reviews that were flagged during the abstract-screening phase were screened.

Screening and Coding

Our search strategy resulted in an initial pool of studies to be screened. First, titles and abstracts
were reviewed, and any study that was clearly ineligible was eliminated. Studies that had any
potential to be included were moved on to the next round of screening. For studies that were
not excluded at the title and abstract stage, the first author conducted a full-text review. To
ensure that eligible studies were not being excluded, a Master’s level research assistant
reviewed every study that was excluded by the first author at the full-text level. Any
inconsistencies (n = 1) in the study exclusion process were resolved by discussion.

After abstract and full-text screening, a final set of eligible reports was identified for
synthesis. The first author coded all studies on all relevant variables identified a priori:
population [i.e., sample size, percent male, disability (if applicable), age (mean and standard
deviation or range)], outcomes [i.c., language measure(s), behavior measure(s), correlation],
study design; and report characteristics (i.e., year of publication, report type). If studies
reported both, receptive and expressive language ability or internalizing and externalizing
subscales of behavior, they were coded separately. For reliability, we randomly selected 30 %
of the full-text articles, and a research assistant independently coded all variables and effect
sizes in 30 %. Agreement was 100 %.

Summary Measures

Each primary study provided one or more effect sizes for analysis. If studies reported more
than one eligible effect size, the following considerations were made. First, if a study reported
the correlations between problem behavior and both receptive and expressive language, the
correlations were averaged, resulting in an aggregate of language ability, which we equate with
composite or comprehensive language scores. Secondary analyses estimate the relation be-
tween (a) total problem behavior and receptive language, (b) total problem behavior and
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expressive language, (c) total language and internalizing behavior, and (d) total language and
externalizing behavior. For studies that reported repeated measures of language and behavior,
the time point from which to extract the effect size(s) was randomly selected.

The first author also contacted authors (n = 11) who used statistical techniques to examine the
relation of interest and requested bivariate correlations. For example, the correlation between a
latent language variable is substantively different than the simple aggregate of manifest variables
of language due to the ability of confirmatory factor analysis to parse out measurement error from
observable scores. This effort yielded a return of five reports. Finally, all correlations were
transformed using Fisher’s z transformation prior to synthesis. These reasons were twofold: First,
this transformation has the effect of making the original correlations more normally distributed,
which is advantageous when aggregating across studies as well as for assessing potential
publication bias (Duval and Tweedie 2000). Second, this transformation guards against potential
distortion of the standard errors of correlations in each individual study.

Analytic Strategies
Aggregating Effect Sizes Across Studies

In this meta-analysis, we used a random-effects model to account for expected between-study
variability. Individual study effect sizes were combined to calculate an overall mean effect size.
We conducted separate exploratory analyses to examine potential differences relative to
different language and behavior constructs.

Heterogeneity

To examine heterogeneity, we examined the O, 7, and /> statistics to evaluate the potential
within-study heterogeneity in our sample. The Q indicates whether or not there is significant
heterogeneity within the sample. The 72 describes the width of the distribution of effect sizes of
studies included in this meta-analysis. The /* is an index of the amount of heterogeneity that is
true between-study variability. In meta-analyses, it is essential to examine all three of these
indices in tandem in order to best understand the amount and scope of heterogeneity within a
particular collection of studies.

Moderator Variables

We conducted moderator analyses to examine whether the mean effect size differed based on
within-study sample characteristics. We used meta-regression to identify whether the relation
between language ability and problem behavior differed as a function of individual study
sample age and risk status. We were interested in exploring if individual study effect size
different based on participant mean age, or whether or not the sample had high-incidence
disabilities or were at-risk for poor outcomes [e.g., low socioeconomic status (SES)].

Sensitivity and Publication Bias
Sensitivity analyses are important to perform in meta-analyses because they assess the
extent to which results are robust to the assumptions and decisions made during the

synthesis process (Borenstein et al. 2009) and to test for outliers. We also tested for bias
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introduced to the sample by studies that utilize datasets for which imputation techniques
were required. We used funnel plots, trim and fill analyses (Duval and Tweedie 2000),
and Egger’s tests (Egger et al. 1997) to explore whether potential publication bias existed
in our sample of studies due to the lack of studies with small sample sizes.

Results
Study Selection

Figure 1 describes the process for which studies were identified for inclusion in the concurrent
analysis. Electronic databases yielded 1625 reports, and 30 additional reports were identified
via conference websites, literature reviews, and references lists. Titles and abstracts were
screened, and 1362 studies were removed. A full-text review of the remaining 293 reports
was conducted, resulting in 94 reports for detailed evaluation.

We performed the same search procedures for the second analysis. Inclusion criteria for this
analysis were identical to those for the concurrent analysis until the final stage of eligibility
screening. Here, studies that assessed language prior to the assessment of behavior were
identified, and separate predictive correlations were extracted. At this final stage, 19 reports
yielded 25 unique effects sizes for the concurrent analysis, and eight unique reports yielded 10
predictive effect sizes. Table 1 identifies all studies included in this systematic review and
indicates the reports that contributed effect sizes to the concurrent, predictive, or both analyses.

Study Characteristics

Descriptive study characteristics are presented in Tables 1 and 2. All included studies used at
least one standardized measure of language and behavior. Correlations were averaged for
studies that measured either construct with more than one eligible measure. This sample of
studies includes 15 peer-reviewed journal articles, four dissertations, and two conference
presentations. Four studies used extant datasets that imputed data; the remaining 17 analyzed
researcher-recruited samples. Relative to participant characteristics, seven studies included
representative (i.e., sampled to represent the population) or typically developing samples, six
included at-risk populations, and three studies recruited separate at-risk and comparison
groups. In the concurrent analysis, the mean age of participants across included studies was
7.8 years, ranging from 4 to 16. Average effect size sample size across studies was 917
(range =20 to 11,506; median=139) in the concurrent analysis and 1976 (range=75 to
11,506; median=362) in the predictive analysis. In total, the concurrent and predictive
analyses included data from 22,927 and 19,760 participants, respectively.

Analysis of Concurrent Effect Sizes

The primary results from a random-effects meta-analysis examining the concurrent association
between language ability and problem behavior is presented in Fig. 2. Effect sizes and corre-
sponding confidence intervals (95 %) are presented. The shaded box around each individual effect
size visually represents the weight allocated to each effect size. The dashed line represents the
significant overall mean effect size (z=-0.17; p <0.001) and the overlaying diamond represents
the confidence interval (95 % CI=[—0.21, —0.13]). Further, the prediction interval (95 % PI=
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Table 1 Descriptive study characteristics

Study Number Age (years) Percentage  Participants Inclusion (study
of male number)
Aro et al. (2012) 107 5 50.5 AR for dyslexia 1
Aro et al. (2012) 92 5 56.5 TD 1
Bornstein et al. (2013; study 1) 85 5.75 47.1 RS 1+2
Bornstein et al. (2013; study 2) 139 9.33 60.4 RS 1+2
Botting and Conti- 139 16 69.8 SLI 1
Ramsden (2008)
Botting and Conti- 124 16 62.1 TD 1
Ramsden (2008)
Bretherton et al. (2014) 1275 4 50.9 TD 1
Burchinal et al. (2006) 75 45 Head start 2
(or similar)

Chow and Hollo (2014) 29 11.9 (1.9) 100 ED 1
«Chow and Wehby (2015)° 300 7.5 78 EBD or AR 1
«Clark (2011)° 126 4.88 59 D 1
Ford et al. (2007) 111 12.1 (1.2) 41 Low SES 142
Haak et al. (2012) 1226 4.5 51.7 RS 1
«Khourdaji (2012) ° 1364 51.7 RS 2
«Lassman (2006)° 26 5th—6th grade — EBD 1
Lindsay et al. (2007) 69 7.5-8.8 75.4 SLI 142
Nelson et al. (2005) 166 11.72 (3.67) 819 ED 1
*Pagani et al. (2010)* 1155 55 46.6 RS 142
*Peterson et al. (2013; Study 1) * 585 9 52.0 RS 1+2
*Peterson et al. (2013; Study 2) * 11,506 6.5 51.0 RS 142
Qi and Kaiser (2004) 60 4.5 (0.68) 533 SLI+TD 1
Redmond (2011) 20 7.8 60.0 SLI 1
Redmond (2011) 20 7.8 75.0 ADHD 1
Redmond (2011) 20 7.8 55.0 D 1
«Spilt et al. (2015) * 4707 4-5 50.9 RS 142
*Spira (2006)° 139 5.5 48 Head start 1
Tomblin et al. (2000) 581 8 57 SLI+TD 1

En dash indicates that the data was not presented in report. Age not provided for samples only included in study
2. If participants were not all the same age, mean and SD or range is provided

AR at risk, 7D typically developing, RS representative sample, SL/ specific language impairment, £D emotional
disturbance, EBD emotional and behavioral disorders

* Reports that used imputation

® Unpublished dissertations

¢ Conference presentations

[-0.30, —0.04)) is represented by the horizontal line extending from each side of the diamond.
Because the prediction interval does not cross zero, this suggests that there is a 95 % chance that a

new eligible study will report a negative association between language eligible and problem
behavior. This prediction interval is different than the confidence interval, which describes the
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Table 2 Study measures and correlations

Study Language measure(s) Behavior measure(s) 7 value

Aro et al. (2012; TD) PPVT-R+BNT BASC 0.0015

Aro et al. (2012; AR) PPVT-R+BNT BASC 0.051
Bornstein et al. (2013; Study 1) TOLD-P+MSCA PBQ -0.3 (—0.27)
Bornstein et al. (2013; Study 2) WIJ-R+VABS CBCL —0.207 (-0.27)
Botting and Conti-Ramsden (2008; SLI) CELF-R SDQ —0.11

Botting and Conti-Ramsden (2008; TD) CELF-R SDQ —0.155
Bretherton et al. (2014) CELF-P2 SDQ —0.225
Burchinal et al. (2006) CELF+PPVT SSRS (-0.25)

Chow and Hollo (2014) CASL TRF —0.153

Chow and Wehby (2015) WiJ-3 TRF —0.105

Clark (2011) CELF-P2 PSBS —0.245

Ford et al. (2007) PPVT-3 TRF —0.229 (-0.236)
Haak et al. (2012) PLS-3 CBCL —0.145
Khourdaji (2012) WASI CBCL (-0.056)
Lassman (2006) CELEF-3 CBCL —0.093
Lindsay et al. (2007) CELF-R SDQ —0.327 (-0.30)
Nelson et al. (2005) CELF-3+WISC-3 TRF —0.079

Pagani et al. (2010) PPVT SBQ —0.13 (-0.17)
Peterson et al. (2013; study 1) NNSAT TRF —0.35 (-0.27)
Peterson et al. (2013; study 2) PPVT-R CBCL —0.16 (-0.14)
Qi and Kaiser (2004) PLS-3+PPVT-3 TRF+SSRS —0.259
Redmond (2011) TEGI+TNL CBCL —0.363
Redmond (2011) TEGI+TNL CBCL 0.272
Redmond (2011) TEGI+TNL CBCL —0.063

Spilt et al. (2015) PPVT-3 SDQ —0.13 (-0.14)
Spira (2006) PPVT-3 BASC 0.08

Tomblin et al. (2000) PPVT-R+CELF+CREVT CBCL -0.30

Predictive correlations presented in parentheses

PPVT Peabody Picture Vocabulary Test (revised; 3rd edition), BNT Boston Naming Test, TOLD—P Test of Oral
Language Development—Primary, MSCA McCarthy Scales of Children’s Abilities, W.J Woodcock Johnson
(revised; 3rd edition), VABS Vineland Adaptive Behavior Scales, CELF Clinical Evaluation of Language
Fundamentals (revised; preschool-2; 3rd edition), CASL Comprehensive Assessment of Spoken Language,
PLS-3 Preschool Language Scale-3rd edition, WISC-3 Wechsler Intelligence Scale for Children—3rd edition,
NNSAT Nationally Normed Standardized Assessment Test, TEGI Test of Early Grammatical Impairment, 7NL
Test of Narrative Language, BASC Behavior Assessment System for Children, PBQ Preschool Behavior
Questionnaire, CBCL Child Behavior Check List, SDQ Strengths and Difficulties Questionnaire, SSRS Social
Skills Rating System, 7RF Teacher Report Form, PSBS Preschool Social Behavior Scale, SBQ Social Behavior
Questionnaire

accuracy of the overall mean effect size. Together, these estimates suggest that lower language is
significantly related to higher problem behavior in children.

Results also indicate that there is significant heterogeneity across the sample of studies
(0=176.15, p<0.001). The /* (68.5) attributes 68.5 % of the variability to true between-study
heterogeneity; that is, almost three quarters of the detected heterogeneity between studies is not
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Fig. 2 Study identification flow diagram. ES effect size

due to chance. The 7% =0.0034 (7=0.058) describes the distribution of potential effect sizes
(6). Although the 7* suggests some homogeneity, the O, I, and prediction interval point to a
significant amount of heterogeneity and merits further exploration via moderator analyses.

Moderators

Meta-regression was used to explore age and risk status as moderators of effect size magni-
tude. Comparable to multiple regression, with meta-regression, study-level predictors are
modeled to determine the relation between the moderator and mean weighted effect size.
Because the final search for concurrent studies yielded 25 effect sizes, both predictors were
entered in the same model. Results yielded neither age (6=-—0.006, p=0.44, 95 % Cl=
[-0.02, 0.01]) nor risk status (6= 0.08, p=0.19, 95 % CI=[-0.04, 0.12]) as a moderator.

Additional Analyses
A final set of analyses focused on sensitivity and publication bias. Specifically, we tested whether
our findings are robust to the assumptions and decisions made during the meta-analytic process.

First, we tested whether the contribution of studies that used imputed data biased our results and
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determined that these studies did not significantly predict the effect size (p = 0.13) after controlling
for sample size. This suggests that there is a trivial relation between studies that imputed data and
its corresponding effect size. Relative to publication bias, a funnel plot (see Fig. 3) suggests that
publication bias is unlikely based on visual inspection of distribution of studies based on their
standard errors and mean effect sizes. To further probe this question, we conducted a trim and fill
analysis that yielded one filled effect size. However, the change between the random effects
estimates of the original model (z=—0.169) and the filled model (z=—0.171) was negligible,
suggesting an unbiased sample. Finally, the Egger’s test (p = 0.885) provided additional evidence
against publication bias. Overall, the synthesis of these tests suggests that this meta-analysis is free
of outliers or publication bias.

Exploring Differences by Language and Behavior Constructs

A secondary aim of this study was to explore whether the mean effect size varied based on
subconstructs of language and behavior. Thirteen studies allowed for comparison of receptive and
expressive language, and nine studies allowed for comparison of internalizing and externalizing
behavior. Mean effect sizes comparing receptive (—0.16 [-0.21, —0.10]) and expressive language
(=0.13 [-0.21. —0.06]) and internalizing (—0.11 [-0.16, —0.05]) and externalizing behaviors

First Author (year) ES (95% CI)

Peterson etal. (2013; Study 1) - ' -0.37 (-0.45, -0.28)
Redmond (2011; TD) -+ - -0.36 (-0.84,0.11)
Lindsay etal. (2007) —_— -0.34 (0.58, -0.10)
Bomstein et al. (2013; Study 1) —_— -0.31 (-0.53,-0.09)
Tomlin et al. (2000) - | -0.30 (-0.38,-0.22)
Qi & Kaiser (2004) D cer— -0.26 (-0.52,-0.01)
Clark (2011) + -0.25 (-0.43, -0.07)
Ford et al. (2007) — -0.23 (-0.42,-0.04)
e
——-—
*
——]
—_——
——
-
——
-
—-I—O—

Bretherton et al. (2014) -0.23 (-0.28,-0.17)
Bomstein et al. (2013; Study 2) -0.21 (-0.38, -0.04)
Peterson etal. (2013; Study 2) -0.16 (-0.18,-0.14)
Botting & Conti-Ramsden (2008; TD) -0.16 (0.32,0.01)
Chow & Hollo (2014) — 0.15 (-0.54,0.23)
Haak etal. (2012) 0.15 (-0.20, -0.09)
Spiltetal. (2015) -0.13 (-0.16,-0.10)
Pagani etal. (2010) -0.13 (-0.19,-0.07)

Chow & Wehby (2015) -0.11 (-0.22,0.01)
Lassman (2006) -0.09 (-0.50, 0.32)
Nelson et al. (2005) — -0.08 (-0.23,0.07)
Redmond (2011; ADHD) -0.06 (-0.54,0.41)
Botting & Conti-Ramsden (2008; SLI) —_ -0.05(-0.23,0.12)
Aro etal. (2012; TD) —_— 0.00 (-0.21,0.21)
Aro et al. (2012; Risk) | 0.05(-0.14,0.24)
Spira (2006) - 0.08 (-0.09, 0.25)
Redmond (2011; SLI) *> 0.27 (0.20, 0.75)
Overall —o— 0.17 (0.21,-0.13)
: (-0.30,-0.04)
NOTE: Weights are from random effects analysis -
T T T T
-5 0 5
negative association positive association

Fig. 3 Forest plot of random-effects meta-analysis examining the association (Fisher’s z) between language
ability and problem behavior. Negative correlations represent low language being associated with greater
problem behavior(s)
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(=0.15 [-0.23, —0.08]) were all significant at p <0.000. These exploratory results suggest that
these effect sizes are highly significant, but we cannot make statements about how different they
are from each other. In both sub-analyses, the confidence intervals either almost or fully overlap.

Is Early Language Ability Associated with Later Problem Behavior?

In this analysis, we examined whether early language was associated with later problem
behavior. Due to our sample size, we did not have the power to examine whether early
language predicts later problem behavior [e.g., regress language (T1) on behavior (T2)
controlling for initial behavior (T1)]. Thus, we conducted a random-effects meta-analysis to
aggregate the bivariate correlations. To be eligible for this study, the measurement of oral
language must have preceded measurement of behavior. The mean time between measurement
points was 3 years (range=1 to 5.5 years). The primary results from a random-effects meta-
analysis are presented in Figs. 4 and 5. The overall mean effect size (z=-0.17; 95 %
CI=[-0.21, —0.13]) was significant, and the prediction interval (95 % PI=[-0.27, —0.06])
also suggests that a new eligible study would likely yield a negative effect size.
Heterogeneity analyses indicate that there is significant heterogeneity across the sample of
studies in this meta-analysis (O =28.16, p=0.001). The I* estimated that 68 % of the
variability was due to true between-study heterogeneity. The 7=0.0017 (t=0.041) describes
the distribution of individual-study mean effect sizes (). Although the 7> estimate suggests
some homogeneity, the O and I point to a significant amount of between-study heterogeneity.

Moderators

We conducted two exploratory single-predictor moderator analyses. We were interested in
examining whether the length between measurement points and risk status predicted the effect

Funnel plot with pseudo 95% confidence limits

//0\
[ "N

Fz

Fig. 4 Funnel plot of the individual study Fisher’s z. The x-axis is the Fisher’s z effect size and the y-axis is the
standard error associated with each effect size
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study

name ES (95% Cl)
|
'

Lindsay et al. (2007) _ . -0.31 (-0.55, -0.06)
'
'

Bornstein et al. (2013; Study 2) + -0.28 (-0.45, -0.11)
'

Peterson et al. (2013; Study 1) —_— -0.28 (-0.36, -0.20)
'
'

Bornstein et al. (2013; Study 1) —_ - -0.28 (-0.49, -0.06)
'
'

Burchinal et al. (1996) —_—— -0.26 (-0.49, -0.02)
'

Ford et al. (2007) —_— e -0.24 (-0.47,-0.01)
'

Pagani et al. (2010) —_— -0.17 (-0.23, -0.11)

Spilt et al. (2015) —-— -0.14 (-0.17,-0.11)
'

Peterson et al. (2013; Study 2) - -0.14 (-0.16, -0.12)
i
'

Khourdaji (2012) . —— -0.06 (-0.11, -0.00)
'

Overall —O— -0.17 (-0.21, -0.13)
Y
i . (027,-0.06)
'
i

NOTE: Weights are from random effects analysis :

T I T T
-5 o 5
negative association positive association

Fig. 5 Predictive associations between language and problem behavior. Negative correlations represent low
language being associated with greater problem behavior(s)

size (n=10). Results indicated that time between measurement (5=-0.012, p=0.51, 95 %
CI=[-0.05, 0.02]), and risk status (3=0.1, p=0.148, 95 % CI=[-0.04, 0.23]) did not
significantly predict the effect size; that is, neither length of time between the measurement
nor risk status significantly predicts the magnitude or the direction of the association between
language ability and problem behavior.

Additional Analyses

To examine the potential for outliers or publication bias, we generated a funnel plot, conducted
a trim and fill analysis (that yielded no trimmed or filled effect sizes), and employed the
Egger’s test (p =0.111). Overall, the synthesis of these analyses provides convincing evidence
that the reports included in this random-effects meta-analysis are free of publication bias.

Discussion

Summary of Evidence

This paper investigates the magnitude of the association between language ability and
problem behavior in school-age children and youth. After a systematic literature review
yielding 19 eligible reports for concurrent (ES=25) and 8 for predictive (ES = 10) meta-
analysis, we conducted random-effects meta-analyses to estimate the overall mean

correlation between standardized measures of language and problem behavior. This
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synthesis found significant negative effect sizes for both concurrent and predictive
studies (z=—0.17). Ilustratively, for a standard deviation lower on the Peabody Picture
Vocabulary Test—III (Dunn and Dunn 1997), this effect size would represent an increase
of 1.6 points on the Child Behavior Checklist (Achenbach 1991) problem behavior scale.
These summative estimates corroborate the existing primary studies and literature re-
views that report low language to be correlated with higher levels of problem behavior.
These estimates are particularly convincing because the high end of both prediction
intervals was still negative. This finding implies that any new study meeting inclusion
criteria is very likely (95 %) to yield a negative correlation between language and
problem behavior.

We also examined this relation across studies that include both at-risk and represen-
tative samples of children. Meta-regressions did not reveal significant differences be-
tween studies that included at-risk populations or for study sample mean age. This is
potentially important because the association between language and problem behavior
may not be unique to students with other noted deficits or risk factors and maybe stable
over time. While the overall mean effect size is relatively small (z=-0.17), its signifi-
cance coupled with both confidence and prediction intervals containing only negative
values suggests a meaningful association.

In an exploratory fashion, we conducted additional analyses that estimated separate corre-
lations for receptive and expressive language. These results suggest that each of these analyses
is independently significant. However, the differences between the overall mean effect sizes
for each construct are minimal. Further, the confidence interval around the mean effect size for
expressive language is entirely subsumed by the receptive language mean effect size confi-
dence interval. Thus, we are unable to make statements about the differences between each
language and behavior construct.

Implications and Considerations

This paper extends the literature in several ways. We add to the existing systematic reviews by
estimating a significant association between low language and problem behavior in children
and youth with high-incidence disabilities, and representative and typically developing sam-
ples. These constructs were previously examined in samples of students with EBD (Hollo et al.
2014) and SLI (Yew and O’Kearney 2013). Our findings have implications for the classroom
and for education more broadly.

The overall mean effect sizes for each analysis in this paper were statistically
significant, and the confidence and prediction intervals in both meta-analyses further
supported the findings. Considering the cumulative body of research that has described
prevalence, co-occurrence, correlation, and prediction of language and behavior, re-
searchers should consider allocating resources to focus on the identification of the
mechanisms of change in this association. Then, probing these mechanisms in the
development of intervention with the goal of improving social, behavioral, and educa-
tional outcomes for our children and youth.

The results of our moderator analyses indicated that both age and risk status were not
significant predictors of the effect size. Interestingly, some of stronger negative effect
sizes were from studies that examined representative samples of children. These findings
suggest that the association of interest may not be unique to children and youth with co-
occurring or identified deficits.
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This study may also provide important implications for teacher preparation curricu-
lum. While some countries set expectations for classrooms relative to language of
instruction, approaching language variation in students, and comprehension (e.g., The
National Curriculum in England (Department for Education 2014)), this is not universal.
Behavior as a form of language and communication is widely known to be of importance
in early childhood education as well as for students with severe disabilities. Our findings
suggest that this recognition may be an important consideration for students with high-
incidence disabilities as well for children without identified deficits. Because risk status
did not predict effect size, risk characteristics may not preclude children from potentially
important linguistic and behavioral associations. Further, because age did not predict
effect size, teachers of children in upper elementary and secondary grades may be
missing important pedagogical knowledge and strategies that involve considering lan-
guage, language development, and communication.

Limitations

Although the exploratory findings of this meta-analysis support previous reviews and primary
studies and extend these results to a wider range of school children, several factors limit the
interpretation of the findings. First, although an effort was made to identify all eligible studies
via a variety of search methods, it is still possible that some eligible studies were not captured
by our search strategy. Second, only studies that used standardized, norm-referenced measures
were included. Many studies were excluded due to measures not being norm-referenced, while
meeting all other eligibility criteria. It is possible that the body of studies that used norm-
referenced measures for both constructs is substantively different than those that only used one
or none at all. For example, standardized comprehensive language assessments are expensive
and time-consuming relative to other measures, and may measure language more globally than
researcher-created measures. The small overall effect size may also be due to the sensitivity of
the behavior measures (adult-rated). It is possible that error in these measures may deflate the
effect size; that is, rating scales may not be sensitive to different topographies of classroom
behavior that may be the most relevant. Further, only including studies that used normative
measures of the constructs of interest may limit the picture of the association, and some studies
included parent-rated behavior. It is likely that parent reports present differently than teacher
reports (e.g., Hinshaw et al. 1992; Stone et al. 2010) due to the different contexts and
relationships children have with these adults, and are a limitation of the current study. For
example, parents report a more comprehensive perspective of their child’s behavior, while
teachers typically provide an academic-related rating and peer comparisons may influence overall
ratings. Primary studies have attended to the differences between parent and teacher reports (e.g.,
Lindsay et al. 2007), and future meta-analytic reviews could aggregate these associations to
advance the field. However, no peer- or self-report measures were included in this study.
Additionally, the measures used the primarily indexed externalizing problem behaviors.
However, some individual studies included in this meta-analysis (e.g., SDQ total difficulties
score) reported composite scores that included internalizing, emotional, and hyperactive
symptoms. There is evidence that suggests several other types of problem behavior, such as
inattention, hyperactivity, and internalizing behaviors, are also related to low language ability.
It is likely that many of these behaviors exist in children, particularly in the studies that used
representative samples and typically developing peers. It is possible that our estimate of
externalizing behavior may have been influenced by these other scales within total composite

@ Springer



78 Educ Psychol Rev (2018) 30:61-82

scores. Future research should conduct subgroup analyses and include these topographies of
behavior to extend the literature.

Third, included studies seemed qualitatively heterogeneous, although moderator analyses
were not significant for age or population. These results suggest that this relation is evident
regardless of age and may also be a relevant consideration in schools for all children. However,
it is important to note that a non-significant moderator effect for age or risk does not equate
evidence of no effect; that is, we cannot conclude that age and risk status do not affect this
relation. We simply may not have the statistical power to detect a significant relation.

Fourth, time points in longitudinal studies with repeated measures were selected
randomly. This approach was to ensure that we did not systematically inflate (or deflate)
the effect size of an individual study or skew the age distribution. However, it is possible
that the effect sizes or ages at randomly selected time points were substantively different
than the other time points in the study. Further, along the same logic, for we randomly
selected studies that analyzed dependent data; that is, if a research group published
follow-up papers over time, we randomly selected one for inclusion. This potentially
limits our data when interpreting our age- and time-related moderator analyses. Future
examinations should generate research-based hypotheses around age and design studies
accordingly. For example, research could estimate and compare relations between lan-
guage and behavior in young children to secondary students.

Fifth, and important in the context of this paper, the limitations of working with correla-
tional data apply; that is, the individual study and overall mean effect sizes both represent
bivariate correlations and do not represent modeled estimates that include covariates.

Finally, an important substantive limitation to this study is our inability to account for the
association between behavior problems and socioeconomic disadvantage. Our theoretical
model posits that language is an important fundamental proficiency that influences behavior
and academic skill. It is possible that poor performance in literacy is compounded by low SES
and, thus, precedes classroom entry. Studies have controlled for many student- and family-
level characteristics, reporting that language still emerged a unique predictor of concurrent and
later problem behavior (e.g., Bornstein et al. 2013; Peterson et al. 2013). However, it is
important to consider this limitation because we are unable to tease out the role and the
direction of SES in our model.

Future Directions

Federal funding agencies have recently stated that more research is needed to better understand
the association between behavior problems and language deficits (Institute of Education
Sciences 2016). While acknowledging its limitations, the present paper has several implica-
tions for future research aligned with this and other research initiatives. Our findings suggest
that a meaningful relation exists across a wide range of students, but we cannot speak to
subconstruct differences. Future studies should focus on the explicit relations between recep-
tive language, expressive language, and different topographies of behavior to determine what
types of behaviors are more or less related to each type of language construct. Studies should
also compare the predictive value of norm-referenced measures to researcher-created, aligned
measures of language and behavior.

Future studies should also consider whether externalizing rating scales tap into the same
construct as the classroom behaviors teachers consider the most problematic. A measurement
study might compare rating scales to direct observation of classroom behavior to determine if
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rating scales are sufficient proxies of what is observed in the classroom. This measurement
issue may be an important distinction to make, as observable problem behavior in the
classroom is most likely an active ingredient in the cyclic reinforcement of negative student-
teacher interactions (Myers and Pianta 2008; Wehby et al. 1995).

However, because the literature that points to a negative relation between low language
and problem behavior is robust, the next step should be to determine how to successfully
intervene. Two primary approaches to intervention are (1) intervention at the child level
and (2) intervention at the contextual level. Intuitively, because language deficits predict
later problem behavior, improving child language may help reduce problem behavior and
support social and academic outcomes. Menting et al. (2011) found that children with
higher receptive language exhibited decreases in problem behavior over time. A reduction
of problem behavior may provide more opportunities for children to engage in academic
instruction and also provide the skills to appropriately communicate her needs and reduce
negative interactions. An explicit focus on improving child language, whether via pullout
therapy, scaffolded classroom comprehension strategies, or providing corrective feedback,
may be particularly important (and potentially missing) for some children with linguistic
and behavioral deficits.

As discussed earlier, it is difficult to broadly consider behavioral and linguistic deficits
without acknowledging the influential role of SES. Although some individual studies have
controlled for participant-level SES, future studies related to these constructs should collect
and present summary-level SES data, and future meta-analyses should include SES as a
theorized moderator of effect size.

Another line of inquiry that may be effective in supporting these students is through contextual
intervention. Specifically, researchers should consider teacher-level variables and how they
impact student performance. If a mismatch between teacher instruction and student language
promote negative teacher-student interactions, future research should identify ways to support
teachers and their instruction. For example, exploring the effect of differential forms of instruction
(e.g., feedback, visuals) on student outcomes in classroom settings may provide valuable
information on how teachers can support students during instruction in a compensatory fashion.
It is important that future research move from describing the problem to identifying malleable
contextual factors that, through intervention, may help reduce problem behavior and increase the
social, academic, and subsequent life outcomes for these children and youth.

Conclusions

Findings from this meta-analysis suggest a small but significant negative association between
low language ability and problem behavior. At this summative stage, age and risk factor do not
seem to be influencing factors of this association. However, these findings add to the literature
by quantitatively synthesizing the magnitude of the association and broadening the scope to a
wider population of schoolchildren. While considering study limitations, this extension of the
literature corroborates previous literature and points to a continued, important focus on how
language and behavior deficits are intertwined.
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