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Abstract

Objective: Until recently, normative data on language and communication development among 

children in the United States have not been available to inform critical efforts to promote language 

development and prevent impairments. This study represents the first psychometric assessment of 

nationally representative data derived from a National Survey of Children’s Health (NSCH) pilot 

measure of language and communication development among children ages 1–5 years.
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Methods: We analyzed 14,573 parent responses to language and communication items on the 

2018 and 2019 NSCH to evaluate whether the newly added 11 items represent a single latent 

trait for language and communication development and to determine normative age of success on 

each item. We applied weighted, one-parameter Item Response Theory to rate and cluster items by 

difficulty relative to developmental language ability. We examined Differential Item Functioning 

(DIF) using weighted logistic regression by demographic factors.

Results: Together, exploratory factor analysis resulting in a single factor > 1 and explaining 

93% of the variance and positive correlations indicated unidimensionality of the measure. Item 

characteristic curves indicated groupings were overall concordant with proposed milestone ages 

and representative of an approximate 90% success cut-point by child age. Indicated normative age 

cut-points for three of the items differed slightly from proposed milestone ages. Uniform DIF was 

not observed and potential nonuniform DIF was observed across 5 items.

Conclusions: Results have the potential to enhance understanding of risk and protective factors, 

inform efforts to promote language and communication development, and guide programmatic 

efforts on early detection of language delays.
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INTRODUCTION

The prevalence of expressive and receptive language delay among children 3–5 years 

old in the United States ranges from 5–8%.1 Mastery of language and communication 

during early childhood is among the strongest predictors of later academic achievement and 

intellectual ability;2–4 for example, data indicates medium to large effect sizes.5 Failure to 

meet language development milestones during early childhood can be an early indication 

of developmental disorder or learning disability, and may be a secondary characteristic 

of other disability or hearing loss.4, 6 Furthermore, deficits in language development have 

been associated with medium to large effect sizes related to poor cognitive, educational, 

and occupational outcomes in adulthood.7 Population-level data on early language and 

communication development can be used to improve the accuracy of screening and 

surveillance tools, identify the prevalence of delays, and characterize risk and protective 

factors to inform language and communication promotion efforts. However, until recently, 

nationally representative data on children’s early language and communication (referred to 

herein as language) development have not been available to inform these efforts.8

Potential delays in language development can be evident during early childhood.9 The 

American Academy of Pediatrics (AAP) recommends pediatric developmental surveillance 

at each health supervision visit and periodic screening using validated screeners at 

recommended ages in order to detect developmental delays and intervene early to improve 

long-term developmental outcomes.10 Language is included as a developmental domain in 

the AAP’s surveillance and screening recommendations.10 The Centers for Disease Control 

and Prevention’s (CDC) Learn the Signs. Act Early. program promotes developmental 

surveillance among caregivers and providers and encourages screening if concerns are 
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identified for early identification of delays.11 Following the detection of possible language 

delays through surveillance and screening, pediatric providers can refer children for further 

evaluation and treatment.10

A number of developmental surveillance and screening tools incorporating measures 

of language development have been developed.11–13 However, accurate and efficient 

surveillance of population level, early language development poses challenges. There is 

variability in the accuracy of screening instruments for language development1 and in 

timing of language skill acquisition among typically developing children.14 Screening 

instruments for language development can be lengthy and time-consuming,1, 15 inhibiting 

translation to more concise and widely implemented surveillance measures. Parent-reported 

developmental screening tools are common, though variabilities in parents’ cultural norms, 

knowledge, and awareness of their children’s abilities can impact validity of parent-report 

instruments.15 Nevertheless, parent responses to language instruments demonstrate high 

concurrent and predictive validity15, 16 and comparable accuracy when compared to 

direct assessments.1 Psychometric analyses of representative, normative data on individual 

milestones has been recommended to inform developmental surveillance.12, 17

The Inclusion of Language Development Items on a National Survey

In 2016, a multiple-domain school readiness measure of early childhood development was 

incorporated into the National Survey of Children’s Health (NSCH) as part of a proposed 

Healthy and Ready to Learn (HRTL) National Outcome Measure.18, 19 The NSCH is 

an annual, parent-report survey of children’s health and wellbeing, representative of non-

institutionalized US children, ages 0–17 years, funded and directed by Health Resources and 

Services Administration’s Maternal Child Health Bureau (HRSA’s MCHB) and conducted 

by the United States Census Bureau. Expert review and psychometric assessment of the 

2016 HRTL data revealed a gap in measurement of early language development.20

To address this gap, HRSA’s MCHB, CDC, Child Trends, and language experts in academia 

collaborated to develop early language items for the NSCH. Drawing upon existing language 

items that could be reported on reliably by a caregiver, 11 language items were developed 

for parents/caregivers of children ages 1–5. The 11 language items were first included in the 

2018 NSCH, with data collected from June 2018 through January 2019.21 A second year of 

data was collected from June 2019 through January 2020.22

Item Response Theory

Item Response Theory (IRT) has been previously applied to assess psychometric properties 

and relative difficulty of child development instrument items. 12, 17, 23 IRT assumes that a 

child’s reported success on an item is dependent upon the child’s overall developmental 

language ability, the latent trait predicted by the full IRT model. IRT utilizes item 

characteristic curves (ICCs) to illustrate the relative difficulty of each item using probability 

of success as a function of the predicted developmental ability level. IRT can also be 

used to model a second parameter, item discrimination, i.e., the degree to which the item 

discriminates between children of different developmental ability levels.24 For example, an 

item on which most children achieve success at a similar level of developmental ability will 
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have higher discrimination compared to an item with lower discrimination on which children 

achieve success over a wide range of developmental ability levels.24

Analyses to detect differential item functioning (DIF), or item bias, is a common follow-up 

to IRT. DIF is present when responses to an item differ between two groups of respondents 

and the predicted latent trait (developmental ability) is held constant.24, 25 Non-uniform 

DIF refers to change in the relationship between groups across developmental ability levels, 

indicated by non-parallel group ICCs for an item. For example, girls may be more likely 

than boys to speak two words in a sentence at earlier stages of development, but less likely 

than boys to speak two words in a sentence at later stages of development. Whereas if 

uniform DIF is present, differential likelihood of speaking two words in a sentence by sex 

would be similar across the full range of developmental ability, and group ICCs would be 

parallel.12, 25

Research Questions

To examine the first nationally representative data on children’s language development, the 

aim of the present study was to conduct psychometric analyses of language items piloted in 

the 2018 and 2019 NSCH. We examined two primary research questions. First, we sought 

to evaluate whether items are best described by one underlying latent trait — developmental 

language ability. Second, we utilized IRT to examine whether the data support the proposed, 

a priori age milestones based on relative item difficulty.

METHODS

Survey Design, Procedures, and Data

We analyzed data from the 2018 and 2019 NSCH. The NSCH was redesigned in 2016 as 

an annual survey, merging the original NSCH and the National Survey of Children with 

Special Health Care Needs (NS-CSHCN). The 2016 redesign was a transition away from 

the State and Local Area Integrated Telephone Survey (SLAITS) random-digit dialing phone 

survey format, reflecting national changes in landline usage. The redesigned NSCH invites 

caregivers to participate in the survey via a secure, confidential website, or mail-in paper 

survey.21, 22

The 2018 and 2019 NSCH used an address-based random sampling of households21, 22 

which resulted in a total of 59,963 questionnaires of which 14,701 were for children ages 

1–5 years and 14,573 had complete data on the language items. No exclusion criteria 

beyond complete data on language items was applied. Surveys are completed by a parent 

or guardian (herein referred to as parents) and include information on child health and 

development, healthcare and service utilization, and community and family characteristics. 

In households with multiple children, one child was randomly selected to be the subject 

of the questionnaire. Survey items are weighted to account for nonresponse and unequal 

probability of selection. Weights were adjusted to reflect the demographic distribution of 

non-institutionalized U.S. children. The overall weighted response rate (for ages 0–17 years) 

was 43.1% and 42.4% for 2018 and 2019, respectively. Surveys were completed in Spanish 

or English. The data from two survey years were combined using guidance provided by the 
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Census Bureau on producing multi-year estimates.26 Additional information about NSCH 

survey methods is available elsewhere.21, 22

Measure development – Table 1

Child development and language experts collaborated to develop a list of language items 

that could be administered in a survey format based on relevant literature and existing 

developmental milestones for early childhood language. The NSCH items were adapted 

from three sources.11, 13, 27 The items were refined through an iterative, collaborative 

process, and final items were reviewed by the Census Bureau’s cognitive testing team prior 

to survey inclusion. The final list of items included five items for receptive language (e.g., 

“Understand the meaning of the word ‘no’”) and six for expressive language (e.g., “Say at 

least one word, such as ‘hi,’ or ‘dog’”).

Parent respondents to the 2018 and 2019 surveys were asked for child’s age in years. No 

additional age data, (e.g., date of birth or age in months) were available in the public 

use data files. Age 1-year can be interpreted as inclusive of ages 12–23 months. Parents 

of children ages 1–5 years were prompted to respond to all dichotomous language items, 

with response options “yes” and “no.” The phrasing of each item, item source, receptive or 

expressive designation, and the hypothesized milestone age (expected age of “yes” response 

on the item) are listed in Table 1. Complete survey content is accessible via the NSCH 

website: https://www.nschdata.org/learn-about-the-nsch/survey-instruments.

Data Analysis

The current study focused on: 1) evaluating the pilot items for unidimensionality; and 2) 

determining the normative age of success (yes responses) for each item based on relative 

item difficulty and proportion of reported success by age. Descriptive summary statistics 

(weighted and unweighted) were calculated to assess item success. Clopper-Pearson 95% 

confidence intervals (CI) were calculated for all percentages. Weighted results were 

stratified by child’s age in years, 1–5.

We first generated a correlation matrix (Supp. Table 1) to determine the strength of item 

correlations across language items and conducted Exploratory Factor Analysis to evaluate 

whether the items represent a single, underlying latent trait. Finally, we employed weighted 

Item Response Theory (IRT)24 to assess relative difficulty of the items and to identify 

potential cut-points defining normative age of success. Clustering of items based on IRT 

parameter estimates were also compared to the percentage of success on each item, stratified 

by child age to ensure the proportion of success across indicated age cut-points was 

comparable. 17 Before accounting for complex survey sampling, we conducted 1-parameter 

(holding the discrimination parameter constant) and 2-parameter (modeling discrimination 

for each item) IRT models to determine the best fit for our data. We assessed model fit 

by comparing ICC curves and corresponding parameter estimates for unweighted 1- and 

2-parameter IRT models. We also assessed model fit with likelihood ratio tests, statistical 

significance defined by p-value < 0.05.

In order to detect potential non-uniform and uniform DIF, we used weighted logistic 

regression methods to compare models with the predicted latent trait as an independent 
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variable.12, 25, 28, 29 We tested for DIF by groups using demographic variables indicated by 

the literature: highest parental education (graduated from high school or less vs. education 

beyond high school), child race/ethnicity (non-Hispanic/white vs. other race/ethnicity), child 

sex (male vs. female), and household language (English vs. other).12, 17 All analyses were 

conducted using Stata17.30

RESULTS:

Results are based on 14,573 children ages 1–5 years with complete language data. There 

were missing data on all 11 language items, for a total of 262 responses (134 in 2018 and 

128 in 2019) with no additional missing responses. No systematic demographic differences 

were detected among children with missing caregiver responses to the 11 language items 

(personal communication with U.S. Census Bureau, [December 18, 2019]). Descriptive 

statistics and proportion of item success can be found in Table 2. Overall, the item “Tell 

a story with a beginning, middle, and end” (59.7, 95% CI: 58.0, 61.4) had the smallest 

proportion of success (“yes” responses), while the item “Say at least one word” (96.9, 

95% CI: 96.2, 97.5) had the greatest proportion of success. Correlation coefficients, in 

order of frequency/proportion of item success, can be found in Supplemental Table 1. All 

observed correlations were positive and statistically significant based on p-values < 0.05, 

with coefficients ranging from 0.14 for “Tell a story” and “Say at least one word” to 0.77 

for “Ask questions like ‘why,’ ‘how’” and “Ask questions like ‘who,’ ‘what.’” Items with 

the lowest frequencies/proportions of success, were highly correlated, while those with 

the highest frequencies/proportions of success were less correlated. Correlation coefficients 

were smallest between items proposed as 1-year items and the item proposed as a 5-year 

item. Exploratory factor analysis of item data (unweighted) resulted in a single factor > 1 

and explaining 93% of the variance.

Comparison of unweighted 1 and 2-parameter IRT models indicated similar ordering and 

clustering of items by difficulty parameters (Supplemental Figures 1 and 2). ICC curves 

remained generally parallel across models. Discrimination parameters increased with item 

difficulty, with lowest discrimination for items “Say at least one word” and “Understand 

‘no,’” and highest discrimination for the item “Tell a story.” The likelihood ratio test 

indicated better model fit with separate discrimination parameters for each item, as afforded 

by the 2-parameter model (p-value < 0.001). However, higher discrimination of the more 

difficult items in the 2-parameter model may be due to the age range of children for whom 

these survey questions were answered. For example, “Tell story” is an indicated age 5-year 

item, and these data do not include children aged over 5 years. Given these observations, and 

statistical limitations to accounting for complex survey sampling in the 2-parameter model, 

we focus our interpretation on the weighted 1-parameter IRT model.

Figure 1 displays results of the 1-parameter IRT analysis, weighted to account for complex 

NSCH sampling and clustering procedures; ICC curves are ordered and clustered by 

difficulty relative to developmental language ability from left to right. Corresponding 

item parameter values are presented in Table 3. Delineations between clusters of items, 

indicated by spatial proximity of ICC curves and by numerical item parameter values, 

point to potential age cut-points for normative attainment of items. Based on the weighted, 
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1-Parameter model, difficulty parameter values for indicated age 1 year items range from 

−1.95 to −1.89 and included “Say at least one word” and “Understand the meaning of 

“no”, from −1.58 to −1.29 for the five indicated age 2 year items (“Follow a verbal 

direction”, “Point to things in a book”, “Follow 2-step directions”, “Use 2 words together”, 

“Understand words such as ‘in,’ ‘on,’ or ‘under’”), and −0.98 and −0.94 respectively for 

indicated age 3 year items (“Uses 3 words together in a sentence” and “Ask questions like 

‘who,’ ‘what’”). The difficulty parameter value was −0.75 for the indicated age 4 year item 

“Ask questions like ‘why,’ ‘how’”, and was −0.37 for the indicated age 5 year item “Tell 

a story.” Item parameter estimates indicated age cut-points represented approximately 90% 

item success by age (Table 2). For one item, “Ask questions like ‘why,’ ‘how’”, 90% success 

was achieved one year earlier than proposed and indicated by ordering and clustering of 

IRT parameters, corresponding 95% Confidence Intervals, and ICCs (i.e., age 3 years versus 

age 4 years). The ordering and clustering of items by item difficulty parameters was similar 

between weighted and unweighted 1-Parameter models. For comparison, we also present 

results of the unweighted 1-Parameter model in the Supplemental Table 2 and Supplemental 

Figure 1.

Results of logistic regression tests of DIF (Table 4) suggest possible non-uniform DIF by sex 

among three items (“Follow a verbal direction”, “Put 2 words together”, and “Ask questions 

like ‘why,’ ‘how”), caregiver education for two items (“Follow a verbal direction” and 

“Understand words such as ‘in,’ ‘on,’ and ‘under’”), and household language for one item 

(“Say at least one word”) based on p-values < 0.05 and Wald 95% Confidence Intervals. 

Results did not provide evidence of potential uniform DIF based on > 10% change to 

coefficients from Model 1 to Model 2.12, 25

DISCUSSION

We conducted a psychometric analysis of the 11 pilot items for children’s language 

development included on the 2018 and 2019 NSCH. Analyses indicated that the items 

were representative of a single underlying trait, language ability. Based on a representative 

sample of US children ages 1–5 years, we used IRT to order and cluster items by difficulty 

and to inform age cut-points suggesting when parents report that most children ( ~ 90% or 

more) attain the language skills described by each of the pilot items. Weighted percentage of 

parent-reported success on the items by child age in years were similar across indicated age 

cut-points (range: 90.3%−96.4%), consistent with prior recommendations for normative data 

on developmental milestones.17 Results indicated only minor differences in proposed and 

reported attainment of 2- and 3-year items and few indications of item bias by demographic 

factors.

These results offer information on normative, population level estimates of skill success, 

with important implications for programmatic efforts to address and promote language 

development. While overall concordant with proposed age milestones, our results indicate 

that further examination of normative ages of parent-reported success might be warranted 

for some 2- and 3-year-old items. “Use 3 words together in a sentence” was originally 

proposed as a 2- to 3-year-old item and was more closely associated with the 3-year-old 

cluster. However, “Follow 2-step directions” was proposed as a 2- to 3-year-old item and 
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was more closely associated with the 2-year-old cluster. One 3-year item, “Understand 

words such as ‘in,’ ‘on,’ and ‘under’” was more closely associated with the 2-year-old items 

when clustered by difficulty. Earlier indicated age cut-points for items “Understand words 

such as ‘in,’ ‘on,’ and ‘under’” and “Follow 2-step directions” suggest that parents may 

perceive that receptive language items are attained at or before age 2 years, with success 

on most expressive language items occurring at later ages. This finding is consistent with 

current theory that development of expressive language builds upon and follows receptive 

language development31 and delays in expressive language may be more observable than 

receptive language.32 Reported success on some receptive language items, such as the item 

“Follow 2-step directions,” could reflect parent perceptions of child compliance, which 

likely increases with age.33 However, the wording of some NSCH pilot items might have 

influenced parent responses. For example, responses to the item “Use 3 words together 

in a sentence” might have been based on parental expectations for grammatically correct 

sentence structure, leading to less success among 2-year-old children despite examples of 

simple “sentences” included with the item. These results suggest additional research to 

establish normative language milestones for national surveys may be warranted, such as 

efforts to identify parental interpretation of questions, and refinement of child age data (e.g., 

age in months ) to allow more detailed assessments of item responses by age.

We detected indications of non-uniform DIF among five of the pilot items. Wide confidence 

intervals with lower-limit values close to zero prevent us from drawing conclusions about 

the presence of DIF among these items. Furthermore, we are unable to definitively 

distinguish clinically meaningful differences across groups from potential item bias. 

However, these findings can inform cognitive testing on NSCH items to further assess 

potential response bias among the 11 pilot items. Social, environmental,34 and biological35 

influences may have contributed to marginal indications of DIF among some of the items. 

Detection of possible non-uniform DIF by child sex among three of the items may have 

been influenced by differences in parenting communication behaviors by child gender36 or 

by gender differences in vocabulary growth that may have a biological basis.35 Non-uniform 

DIF by sex on some receptive language items, including “Follow a verbal direction without 

hand gestures,” may also reflect sex differences in parents’ perceptions of child compliance 

behaviors.33 Further research can inform understanding of why two responses differed by 

parent educational attainment and one item by household language; these differences may 

be attributed to child language disparities due to differences in exposure to a language-rich 

environment37 and/or the wording of the items. These data did not indicate the presence of 

DIF by child race/ethnicity among any of the items.

Limitations to this study are noted. First, language data from NSCH are reliant upon parent 

report, and, as items have not been validated against professional language assessments, they 

may be subject to response bias. However, the accuracy of parent-report child-development 

instruments has been demonstrated elsewhere1, 15, 16 and our test of DIF points to minimal 

potential for item bias among the groups assessed. Second, response rates may have resulted 

in a non-representative sample; however, sample weights applied to the analyses were 

designed to attenuate bias resulting from nonresponse.21 Third, the 2018 NSCH did not 

collect birthdate or age in months data, and this data was not released for 2019, preventing 

investigation of proportion of item success by child age in months. Given the rapid growth 
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in typical language development in early childhood, child age in months may allow for more 

precision on the age cut-points for items. Specifically, ICC curve spacing and lack of overlap 

among 95% confidence intervals for item difficulty parameter estimates among indicated 

2-year items suggest the potential for a significant delineation between the language abilities 

of younger and older two-year-olds. Fourth, convergence failure of the weighted 2-parameter 

model limited our test of model fit to unweighted data. However, difficulty parameter 

estimates did not differ with and without accounting for complex survey procedures in 

1-Parameter models which may indicate comparability across weighted and unweighted 

models (Table 3 and Figure 1 [weighted]; Supplemental Table 2 and Supplemental Figure 

1[unweighted]). Finally, the 2018 and 2019 NSCH language items are not intended to 

identify risk of or diagnose developmental delays as a developmental screening or diagnostic 

tool, respectively; rather, they are intended to provide information on population-level 

estimates of skill success.

The results of this study can inform population level monitoring of language development 

among young children through refinement of the NSCH data collection related to children’s 

language development. These data may also inform collection and analysis of normative 

data for other developmental milestones. Age cut-points indicated here, representing 

approximately 90% success among U.S. children, could be applied to future research with 

NSCH data to describe risk and protective factors for normative language development. 

In future NSCH research, the results of this study can assist in defining population level 

age-specific standards for estimating the prevalence of children “on track” (i.e., meeting 

expected milestones) for early language development 19, 20, 38, 39 Over time, these data 

may be used to inform and monitor national and state policy and promotion efforts, such 

as by tracking the prevalence of children “on track” and comparing state data to national 

estimates.20 Prior studies have employed normative NSCH data on other measures of early 

development for national and state prevalence estimates of children “on track” for school 

readiness and for self-regulation. 20, 38, 39

The NSCH language items were designed to address a gap in nationally representative data 

on language development. This study is responsive to the call to enhance the utility of 

developmental surveillance tools by using large, representative samples to assess individual, 

normed milestone data.17 These data offer the first evaluation of population-level early 

language skills measured using a nationally-representative parent-reported survey format. 

Future research could examine the validity of the NSCH language items against validated 

individualized normed milestones.

CONCLUSION

This study represents the first psychometric analysis of language items on the 2018 and 

2019 NSCH using data representative of US children ages 1–5 years. Using weighted 

IRT methods, these data suggest normative age cut-points were overall concordant with 

previously established age milestones, with minor adjustments indicated for three of the 

items. Our psychometric assessment offers new, normative data on parent-reported language 

development in a representative sample of US children which can be used to inform national 

and state efforts to support language development in young children and the monitoring of 
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the success of such efforts. These findings may inform future research on risk and protective 

factors for language and communication development among US children and inform health 

promotion efforts at a population level. With future validation of the items and the indicated 

age cut-points using data from subsequent survey years, these findings may also inform 

efforts to refine parent-report developmental surveillance and screening tools, enhancing 

public health strategies to improve early identification and intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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“What’s New”:

A concise, parent-report pilot measure recently added to the National Survey of 

Children’s Health offers the first nationally representative, normative data on children’s 

language and communication development, with minimal evidence of item bias and 

indicating overall alignment with existing age milestones for language development.
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Figure. 1- 
Weighted 1-parameter Item Response Theory Item Characteristic Curves of the Language 

and Communication Items for Children Age 1–5 Years—National Survey of Children’s 

Health 2018 and 2019a

aweighted to account for complex survey sampling procedures
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Table 3.

1-Parameter IRT Item Parameter Values of the Language and Communication Items for Children Age 1–5 

Years—National Survey of Children’s Health 2018 and 2019
a

Discrimination (95% CI)
b

Constant 4.67 (4.36, 4.99)

  Difficulty (95% CI)

Say at least one word −1.95 (−2.04, −1.83)

Understand “no” −1.89 (−1.98, −1.81)

Follow a verbal direction −1.58 (−1.64, −1.51)

Point to things in a book −1.52 (−1.58, −1.46)

Follow 2-step directions −1.39 (−1.45, −1.34)

Use 2 words together −1.36 (−1.41, −1.31)

Understand words such as “in,” “on,” and “under” −1.29 (−1.34, −1.23)

Use 3 words together in a sentence −0.98 (−1.02, −0.94)

Ask questions like “who,” “what” −0.94 (−0.98, −0.90)

Ask questions like ‘why,” “how” −0.75 (−0.78, −0.71)

Tell a story −0.37 (−0.40, −0.34)

a
Weighted to account for complex survey sampling procedures.

b
CI = Wald Confidence Interval
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Table 4.

Differential Item Functioning Analysis of Language and Communication Items for Children Age 1–5 Years—

National Survey of Children’s Health 2018 and 2019
a

Uniform DIF Non-uniform DIF

Coefficients
b Model 3 Interaction Term

Item Group Model 1 Model 2 P-value
c

(95% CI
d
)

Say at least one word

Sex 3.19 3.19 0.28 (−0.50, 1.73)

Race/ethnicity 3.19 3.19 0.56 (−0.79, 1.47)

Household Language 3.19 3.19 0.03* (0.37, 6.04)

Caregiver Education 3.19 3.19 0.88 (−1.34, 1.55)

Understand “no”

Sex 2.81 2.83 0.77 (−0.79, 1.07)

Race/ethnicity 2.81 2.80 0.94 (−0.96, 0.90)

Household Language 2.81 2.80 0.64 (−1.67, 1.03)

Caregiver Education 2.81 2.84 0.57 (−1.40, 0.77)

Follow a verbal direction

Sex 4.87 4.91 0.04* (0.09, 2.56)

Race/ethnicity 4.87 4.86 0.55 (−1.60, 0.85)

Household Language 4.87 4.86 0.34 (−2.26, 0.79)

Caregiver Education 4.87 4.86 0.01* (−3.03, −0.52)

Point to things in a book

Sex 4.51 4.50 0.06 (−0.06, 2.02)

Race/ethnicity 4.51 4.51 0.46 (−1.42, 0.64)

Household Language 4.51 4.60 0.17 (−2.27, 0.40)

Caregiver Education 4.51 4.52 0.58 (−1.83, 1.03)

Follow 2-step directions

Sex 5.15 5.23 0.46 (−0.85, 1.86)

Race/ethnicity 5.15 5.16 0.51 (−1.79, 0.89)

Household Language 5.15 5.14 0.24 (−2.54, 0.64)

Caregiver Education 5.15 5.15 0.77 (−2.02, 2.72)

Put 2 words together

Sex 4.98 4.98 0.04* (0.73, 2.89)

Race/ethnicity 4.98 5.01 0.15 (−2.35, 0.36)

Household Language 4.98 4.97 0.62 (−2.89, 1.72)

Caregiver Education 4.98 4.98 0.69 (−1.96, 1.29)

Understand words such as “in,” “on,” and “under”

Sex 4.62 4.67 0.42 (−0.54, 1.28)

Race/ethnicity 4.62 4.70 0.08 (−1.73, 0.09)

Household Language 4.62 4.69 0.90 (−1.16, 1.32)

Caregiver Education 4.62 4.66 0.03* (−1.97, −0.84)

Use 3 words together in a sentence
Sex 7.08 7.08 0.70 (−1.99, 1.33)

Race/ethnicity 7.08 7.08 0.07 (−2.83, 0.13)
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Uniform DIF Non-uniform DIF

Coefficients
b Model 3 Interaction Term

Item Group Model 1 Model 2 P-value
c

(95% CI
d
)

Household Language 7.08 7.10 0.55 (−3.16, 1.68)

Caregiver Education 7.08 7.09 0.23 (−3.09, 0.73)

Ask questions like “who,” “what”

Sex 7.26 7.25 0.53 (−1.07, 2.08)

Race/ethnicity 7.26 7.26 0.16 (−2.52, 0.41)

Household Language 7.26 7.26 0.26 (−3.07, 0.83)

Caregiver Education 7.26 7.30 0.58 (−2.39, 1.34)

Ask questions like “why,” “how”

Sex 7.41 7.41 0.045* (0.03, 3.00)

Race/ethnicity 7.41 7.46 0.07 (−2.75, 0.11)

Household Language 7.41 7.43 0.48 (−2.45, 1.14)

Caregiver Education 7.41 7.53 0.26 (−0.81, 3.02)

Tell a story

Sex 7.18 7.24 0.28 (−0.45, 1.56)

Race/ethnicity 7.18 7.21 0.20 (−1.64, 0.34)

Household Language 7.18 7.20 0.39 (−1.89, 0.74)

Caregiver Education 7.18 7.19 0.52 (−0.92, 1.80)

a
All analyses were weighted.

b
A cutoff of >10 % change to coefficients from Model 1 to Model 2 was used to indicate potential uniform DIF.

c
A cutoff of P < 0.05 for the interaction term in Model 3 was used to indicate potential non-uniform DIF.

d
CI = Wald Confidence Interval

*
Possible non-uniform DIF detected
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