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ABSTRACT—Although researchers have studied disparities

in early language development related to socioeconomic

status (SES), it is unclear how early and through which

mechanisms these differences emerge. As income inequal-

ity continues to widen across the world, it is crucial to

examine the child-level mechanisms that mediate the

effects of SES on individual differences in language devel-

opment. A deeper understanding of the nature of the dif-

ferences will allow development of more effective

intervention techniques. In this article, we discuss work on

child-level cognitive and neural mechanisms underlying

the relation between SES and early language develop-

ment. We discuss possible factors behind individual differ-

ences in child-level mechanisms and cascading effects of

these differences. We conclude with recommendations for

research.
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Children from lower socioeconomic status (SES) fall behind their

middle-class peers on many aspects of cognitive development

(Bradley & Corwyn, 2002; Brooks-Gunn & Duncan, 1997;

D’Angiulli, Lipina, & Olesinska, 2012; Hackman & Farah,

2009). Differences related to SES in young children’s linguistic

skills are well described (e.g., Hart & Risley, 1995; Hoff, 2003),

and are more pronounced than other cognitive domains (Hack-

man & Farah, 2009).

Research on the SES-related disparities in language develop-

ment does not commonly address the changes child-level mech-

anisms of language learning accrue in detrimental environments

but emphasizes parent-level mechanisms underlying the effects

of SES on language outcomes (Hoff, 2003). Given that early lan-

guage predicts later reading skills and academic achievement,

uncovering the child-level cognitive and neural mechanisms

underlying the relation between SES and language development

is crucial (NICHD Early Child Care Research Network, 2005).

Such mechanistic understanding of child-level mechanisms can

inform efforts to remediate the effects of low SES during the for-

mative years of language development.

In this article, we first focus on the accumulating literature on

the child-level cognitive and neural mechanisms that underlie

the relation between SES and language development. We exam-

ine SES effects within the normal range (for effects of extreme

neglect on child development, see Nelson, 2007). We then dis-

cuss factors behind individual differences in child-level mecha-

nisms and longer term cascading effects of these early

differences in later development. We end by suggesting new

research to improve our understanding of SES gradients under-

lying children’s language development.

CHILD-LEVEL MECHANISMS THAT UNDERLIE THE

EFFECTS OF SES ON LANGUAGE DEVELOPMENT

By child-level mechanisms, we refer to the sociocognitive skills

and neural processes underlying language learning, especially

those that are affected by SES and that in turn predict individ-

ual differences in children’s language outcomes. We discuss
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behavioral and neuroimaging studies examining three types of

child-level mechanisms: communicative skills, speech- and lan-

guage-processing skills, and attentional-control skills.

Communicative Skills

SES-related individual differences evident in communicative

abilities emerge before speech and establish a base for chil-

dren’s later language development. Children start communicat-

ing through gestures before they use speech, and use of early

gestures predicts later individual differences in language growth

(Rowe & Goldin-Meadow, 2009). SES affects children’s early

gesture production. For example, in a recent study, SES related

to children’s production of gestures but not spoken vocabulary

size, at 14 months (Rowe & Goldin-Meadow, 2009). Moreover,

children’s use of gestures predicted children’s spoken vocabu-

lary size at 54 months and mediated the relation between SES

and vocabulary outcomes at 54 months. Other early communica-

tion behaviors such as vocalizations, eye-gaze, and joint atten-

tion are also influenced by parents’ SES. In a study on the

trajectory of children’s communication-initiating behaviors

between 6 and 40 months, parents’ SES predicted the growth of

children’s initiating behaviors (Landry, Smith, Miller-Loncar, &

Swank, 1997). The frequency of children’s initiating behaviors

at 18 months predicted faster growth of later language skills.

Speech- and Language-Processing Skills

Infants’ ability in processing speech sounds provides the basis

for later developing language abilities. Foundational speech and

language-processing skills include the ability to differentiate

phonetic contrasts of the native language, lexical processing effi-

ciency, and the ability to repeat words and nonwords. These

early skills predict later vocabulary and syntactic development

(Gathercole & Baddeley, 1990; Hurtado, Marchman, & Fernald,

2008; Junge, Cutler, & Hagoort, 2010; Roy & Chiat, 2013). SES

may affect early-developing speech- and language-processing

skills. In one study, SES-related differences were seen in

18- and 24-month-olds’ lexical processing efficiency during

real-time language comprehension (Fernald, Marchman, &

Weisleder, 2013). Lexical processing efficiency was measured

by how quickly children turned toward the picture of a target

object, as opposed to an alternative, when they heard the

object’s name. Children with higher SES looked at the named

target sooner and were more accurate. In another study, 3- to

5-year-olds with lower SES performed less accurately than their

higher SES peers on tasks in which they repeated words and

nonwords (Roy & Chiat, 2013).

A small but growing body of research uses neuroimaging to

explore how SES affects the neural mechanisms underlying

speech and language processing. These studies reveal SES-

related differences in brain structures and neural processes rele-

vant to speech and language processing, especially in frontal

(specifically inferior frontal and prefrontal areas) and temporal

(specifically superior temporal and hippocampal regions) cortices

in children. Individual differences in neural structure and func-

tion of these regions are important because they relate to concur-

rent and future language skills (Deniz Can, Richards, & Kuhl,

2013; Mills, Coffey-Corina, & Neville, 1997). Regarding differ-

ences in brain structure, SES is positively related to gray matter

volume and gyrification in language-related regions, including

the frontal, temporal, and hippocampal regions (Hair, 2013; Han-

son et al., 2013; Jednor�og et al., 2012; Noble, Houston, Kan, &

Sowell, 2012; Raizada, Richards, Meltzoff, & Kuhl, 2008). The

effect of SES differences on brain structure is more pronounced

for language-relevant regions, in frontal, temporal, and hippo-

campal areas, than for other brain areas (Jednor�og et al., 2012).
Furthermore, SES effects on the volume of gray matter in frontal

and temporal regions increase with age (Hanson et al., 2013;

Noble et al., 2012). In a study that used electroencephalogram

(EEG), 6- to 9-month-olds with lower SES had reduced baseline

resting brain activity in frontal areas compared with their higher-

SES peers (Tomalski et al., 2013). Overall, the limited number

of neuroimaging studies suggests that SES-related differences in

language-related structures might emerge early in life, possibly

before behavioral differences appear, and differences might

increase with age.

Few studies have examined SES-related differences in neural

processes during language tasks in children. In one, 3- to 8-

year-olds’ event-related potential (ERP) responses to semantic

and syntactic violations in spoken sentences were related to

SES (Pakulak, Sanders, Paulsen, & Neville, 2005). Both groups

of children showed a negative ERP component for semantic vio-

lations (N400), but its amplitude and distribution varied accord-

ing to SES. Both groups of children displayed a late positivity

(P600) for syntactic violations, but only children with higher

SES displayed an early negativity, suggesting that the effects of

SES might be more pronounced for syntactic processing than for

semantic processing. This early negativity reflects immediate

use of incoming language input to guide online syntactic parsing

and thus greater syntactic proficiency (Pakulak & Neville,

2010). A similar relation between larger amplitude negativity to

syntactic violations and childhood SES has been seen in adults

(Pakulak & Neville, 2010). In a study that used functional mag-

netic resonance imaging, SES correlated with greater hemi-

spheric specialization of the left inferior frontal gyrus during a

rhyming task for 5-year-olds, even after controlling for behav-

ioral measures of language ability (Raizada et al., 2008). These

studies suggest that children with higher SES might engage lan-

guage-related regions of the brain more robustly and efficiently

during language tasks.

Attentional-Control Skills

In addition to domain-specific speech and language-processing

skills, domain-general attentional-control skills provide a basis

for language development. Language learning requires selective

attention to particular verbal stimuli for further processing while

filtering out distracting environmental stimuli (NICHD Early
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Child Care Research Network, 2003; Stevens, Lauinger, & Nev-

ille, 2009). Attentional control represents another domain in

which SES effects are pronounced compared to other cognitive

domains (Hackman & Farah, 2009). As early as 6 months, chil-

dren from higher SES backgrounds exhibit greater cognitive

flexibility, respond to alerting cues more effectively, orient their

attention, and resist interfering cues compared to their lower

SES peers (Clearfield & Niman, 2012; for reviews of broader

SES effects on attentional skills, see Blair & Raver, 2012; Mez-

zacappa, 2004). Moreover, SES-related variability in attentional

skills partially accounts for the link between SES and language

outcomes. For example, in a study of 1,002 children and their

families (NICHD Early Child Care Research Network, 2003),

SES predicted both children’s ability to sustain attention and

their language skills at 54 months. Ability to sustain attention

was also correlated with children’s language skills. When atten-

tion skills were controlled statistically, the relation between SES

and language was reduced significantly.

In terms of differences in brain structure, the higher the SES

of a child, the greater the volume of gray matter and cortical

thickness in brain regions central to attentional skills, such as

the frontal cortex (Hanson et al., 2013; Jednor�og et al., 2012;

Lawson, Duda, Avants, Wu, & Farah, 2013). SES differences

are also observed in the neural underpinnings of attentional con-

trol in language-relevant tasks. In a study examining ERPs in 6-

to 9-year-olds that asked children to attend to tunes of a certain

frequency (i.e., the attended channel) and respond when they

detected a tone with different duration but to ignore different

frequency tones (i.e., the unattended channel), the difference in

the ERP waveforms to attended minus the unattended channel

was used as a measure of selective attention (D’Angiulli, Herd-

man, Stapells, & Hertzman, 2008). The difference was larger in

children with higher SES than in those with lower SES, suggest-

ing that children with lower SES allocated their attentional

resources equally to the attended and the unattended channel.

In another study, 3- to 8-year-olds were asked to attend to one

of two narratives presented simultaneously and ERPs were com-

pared to probe stimuli embedded in the two channels (Stevens

et al., 2009). The difference in ERP waveforms between

attended and unattended stimuli was greater for high-SES chil-

dren than low-SES children. Similar to D’Angiulli and col-

leagues’ (2008) results, the difference was driven by high-SES

children responding more weakly to the unattended stimuli than

did low-SES children, indicating greater ability to suppress dis-

tracting information. The two groups did not differ in the accu-

racy of their responses to the attended stimuli in either study.

In sum, behavioral studies highlight the predictive power of

early attentional-control skills for later language development,

and suggest that these skills might underlie the relation between

SES effects and child language outcomes. Neuroimaging studies

suggest that children with lower SES might have difficulties sup-

pressing irrelevant information efficiently, even when behavioral

measures might not reveal SES differences.

CONCLUSIONS AND LOOKING AHEAD

In the article, we reviewed behavioral and neuroimaging studies

that are starting to provide a more detailed and complex picture

of the mechanisms underlying the relations between SES and

language outcomes. These studies reveal that early communica-

tive skills and speech and language-input processing skills are

influenced by children’s social context starting at an early age.

Studies also show that domain-general attentional-control skills

might contribute to SES effects on language development. What

factors might explain individual differences in child-level mech-

anisms, and what are the longitudinal and cascading effects of

these individual differences?

Factors Behind Child-Level Mechanisms

High SES refers to a bundle of characteristics that include par-

ents’ cognitive stimulation, material wealth, occupation, access to

education, high-quality neighborhoods, social networks, and

reduced stress, among others (Bradley & Corwyn, 2002; Brooks-

Gunn & Duncan, 1997; Hackman & Farah, 2009; for a review on

the effects of different aspects of SES, see Duncan & Magnuson,

2012). For a long time, researchers have been challenged to pin-

point the exact causal processes affecting language development

among many interrelated characteristics associated with SES.

Economic investment theory, which emphasizes the availability

of material resources (Becker, 1981), has been pitted against fam-

ily stress theory, which highlights parents’ stress (McLoyd, 1998).

Both theories invoke parent-level factors as causal processes.

Researchers have identified parents’ cognitive stimulation, spe-

cifically child-directed speech, as a mediator of SES effects on

children’s language knowledge (Hart & Risley, 1995; Hoff, 2003;

Huttenlocher, Waterfall, Vasilyeva, Vevea, & Hedges, 2010).

Parents’ cognitive stimulation relates to individual differences

in child-level mechanisms underlying the relation between SES

and language outcomes, as well. In terms of speech-processing

skills, for example, individual differences in the quantity and

quality of speech children receive from their mothers at

18 months relate positively to children’s lexical-processing

efficiency at 24 months (Hurtado et al., 2008; Weisleder &

Fernald, 2013). In terms of attentional-control skills, parents’

cognitive stimulation and responsiveness influence children’s

attentional abilities starting from infancy (NICHD Early Child

Care Research Network, 2003). In one study, family-based inter-

vention programs in which parents were trained to engage in

attentional exercises with their children led to changes in chil-

dren’s selective attention (Neville et al., 2013). In the study,

children’s ERP responses to probe stimuli embedded in stories

in attended versus unattended auditory channels were measured

before and after the training. Children in the training group

showed greater ERP signal enhancement in their neural

response to attended stimuli after training than children in

a comparison group. The study also highlighted that SES

differences in neural functions are not immutable. Less is known
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about the factors behind child-level neural mechanisms under-

lying language development, but maternal nurturance and

support in early childhood predicts school-age gray matter

volume in the left hippocampus, an area central for memory and

also language learning (Luby et al., 2012).

Longitudinal and Cascading Effects of Child-Level

Mechanisms

Traditionally, SES effects on children’s development have been

conceptualized as unidirectional, but today they are interpreted

according to transactional and dynamic systems views, which

acknowledge complex causal relations between SES and devel-

opmental outcomes (for a review of these approaches, see Lewis

& Mayes, 2012; Sameroff, 2010; Van Geert, 2011). According

to these views, early differences in child-level mechanisms

might have cascading effects on children’s later language devel-

opment. As child-level mechanisms for language learning

improve with higher SES, children might receive even richer

feedback and input from their environment, and might be more

equipped to process input, benefiting later language learning.

Indeed, early-emerging SES-related differences in language

development persist over time. Low-SES children who start

behind do not catch up, and the early delays stay stable or

increase with age (Hoff, 2013; NICHD Early Child Care

Research Network, 2003; Roy & Chiat, 2013). Supporting the

first mechanism, parents adapt their language to the language

level of their child and modify their interactions as the child

develops (Huttenlocher, Vasilyeva, Waterfall, Vevea, & Hedges,

2007). For example, in a study of mutual adaptation in the lan-

guage of parents and their 1- to 3-year-olds over a few months,

as the child’s language skills changed, parents changed the

adaptation of their language (word types and mean length of

utterances) according to the child’s language level (Van Dijk

et al., 2013). Supporting the second mechanism, initial differ-

ences in child-level mechanisms might “enhance the efficiency

with which children apprehend the fine-grained regularities that

underlie the structure of their native language and form the

foundation for continued lexical and grammatical growth” (Hur-

tado et al., 2008, p. 38). Within a low-SES sample, children’s

processing efficiency mediated the relation between parental

input and children’s vocabulary outcomes (Hurtado et al.,

2008), suggesting that speed of lexical access to known words

facilitates learning new words. Early advantages in vocabulary

learning might have implications for other aspects of language

learning, such as syntax.

Looking Ahead

Studying the effects of SES on children within a dynamic frame-

work requires appropriate statistical models, which are still

being developed. Equivalency of measures across development

is a problem for longitudinal research. However, studies examin-

ing children’s growth trajectories might reveal more information

about cascading SES differences than focusing on a single time

point. Information about the dynamic relations between the child

and the environment can only be revealed through such longitu-

dinal studies, assessing many aspects of the child’s environment,

many child-level mechanisms, and many child outcomes. Such

studies could also explore the protective factors that promote

resilience in lower SES children who perform similarly to their

higher SES peers. Research on SES effects on language devel-

opment should identify other child-level mechanisms, too. The

1st year of life is underexplored, although communicative skills

already start showing individual differentiation that early.

A few neuroimaging studies start to provide specificity regard-

ing which systems are structurally and functionally implicated

in SES-related differences in behavior. Neuroimaging studies

need to interpret such structural and functional neural differ-

ences between different SES groups. Whether such differences

should be interpreted to indicate delays, deficits, or adaptations

is under discussion (D’Angiulli et al., 2012; Hackman & Farah,

2009; Hoff, 2013). Differences in child-level mechanisms might

look like adaptations in the short run, but ultimately prove detri-

mental in the long run, as is seen for the effects of stress reactiv-

ity on executive function (Blair & Raver, 2012). Given that SES

effects might not be uniform across ages and cognitive domains,

longitudinal studies should characterize the different brain net-

works higher versus lower SES children rely on starting from the

early years and link these to children’s language outcomes over

time. Through these designs, researchers could examine whether

neuroimaging measures can predict growth of language skills,

over and above the behavioral measures, and identify which

neural organizations are associated with optimal versus subopti-

mal language outcomes.

The emerging body of literature we review in this article high-

lights the need to examine SES effects at many levels of organi-

zation through collaborations between developmental and

cognitive psychologists and neuroscientists. By uncovering early

child-level mechanisms that lead to competent and robust lan-

guage development early in life, we can lay the groundwork for

determining how early and in what ways intervention programs

can remedy social disparities in language development.
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