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Abstract 

Purpose: This study was designed to assess the utility of a tool for automated analysis of rare 

vocabulary use in the spoken narratives of a group of school-age children from low-income 

communities. 

Method: We evaluated personal and fictional narratives from 76 school-age children from low-

income communities (mean age = 9;3). We analyzed children's use of rare vocabulary in their 

narratives, with the goal of evaluating relationships among rare vocabulary use, performance on 

standardized language tests, language sample measures, sex, and use of African American 

English (AAE). 

Results: Use of rare vocabulary in school-age children is robustly correlated with established 

language sample measures. Male sex was also significantly associated with more frequent rare 

vocabulary use. There was no association between rare vocabulary use and use of AAE. 

Discussion: Evaluation of rare vocabulary use in school-age children may be a culturally fair 

assessment strategy that aligns well with existing language sample measures. 
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Rare Vocabulary Production in School-Age Narrators from Low-income Communities 

Speech-language pathologists need a variety of culturally fair assessment instruments in 

order to evaluate culturally diverse clients. In this paper, we propose that assessment of 

children’s use of rare vocabulary may be such an instrument. Vocabulary selection is a key 

element of narrative construction. Analysis of the vocabulary deployed by young narrators – 

particularly their use of uncommon words – has the potential to serve as a useful strategy for 

evaluating language skills. The purpose of this paper is to assess the utility of a tool for 

automated analysis of rare vocabulary use in the spoken narratives of a group of school-age 

children from low-income communities, with the goals of providing more culturally fair 

evaluations within that population. In this paper we investigate (1) the tool’s alignment with 

more conventional language assessment strategies, and (2) its capacity to measure vocabulary 

diversity within the sample as a function of (a) sex and (b) dialect density.  

In the sections that follow, we review the assessment challenges faced by children in low-

income communities, the importance of narrative in providing individualized language 

evaluations, the specific importance of vocabulary within narrative, and the potential 

contribution of rare vocabulary assessment.  

Assessment Concerns in Low-income Communities 

Achievement gaps are long-standing across the social-class spectrum in United States. 

Children from low-income communities are chronically underrepresented in gifted education 

(Hamilton, McCoach, Tutwiler, Siegle, Gubbins, Callahan, Brodersen, & Mun, 2018) and 

overrepresented in special education in the U.S. (Connor & Boskin, 2001). Scholars observe 

similar persistent academic inequities between African Americans and other groups because of 

the confounding influence of race on economic, health, and social well-being in the U.S.  African 
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American children continue to lag behind on some educational measures in the U.S. compared to 

their Asian American and White peers (Leu, Forzani, Rhoads, Maykel, Kennedy, & Timbrell, 

2014; National Center for Educational Statistics [NCES], 2011). In particular, African American 

boys from low-income backgrounds make up a disproportionately large fraction of K-12 special 

education caseloads (Sullivan & Bal, 2013), a problem that suggests an urgent need for culturally 

fair assessment tools. 

Although the factors that contribute to these educational disparities are complex and 

myriad, language skills form the bedrock of academic success. As such, language represents a 

pressing variable to assess in African American children because they may enter school speaking 

African American English (AAE)—a variety of language that has been assigned low prestige 

(Wolfram & Schilling-Estes, 2006). AAE production, though linguistically legitimate and rule-

governed, is considered an academic risk factor for multiple reasons. Many studies show that 

AAE shares an inverse relationship with performance on tests of reading in Standard American 

English (SAE; Gatlin & Wanzek, 2015; Terry, Connor, Johnson, Stuckey, & Tani, 2016; Craig, 

Kolenic, & Hensel, 2014). Specifically, students with higher oral and/or written scores on a 

dialect density measure (DDM), designed to evaluate how frequently children use AAE, may 

perform worse on measures of reading ability (Craig, Zhang, Hensel, & Quinn, 2009; Craig, 

Thompson, Washington, & Potter, 2004). This is particularly true for those who struggle with 

code-switching to MAE. Moreover, teacher-student interactions may be influenced by implicit 

bias or negative language ideologies toward AAE (Blake & Cutler, 2003).  

Accurate assessment of AAE speakers is also a known diagnostic challenge (Craig & 

Washington, 2000; Hendricks & Adolf, 2017). Across grade levels, differences between home 

and school language can impede accurate assessment of students’ knowledge and skills via 
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classroom grading practices and standardized tests (Wheeler, Cartwright, & Swords, 2012; 

Wheeler, 2019). A substantial body of research indicates that failure to accept and accommodate 

AAE fuels educational disparities and, ultimately, disparities in achievement between MAE 

speakers and AAE speakers (e.g., Carter, 2010; Hallett, 2015; Stockman, 2010). Effective 

responses to these disparities require a thorough understanding of formal and informal evaluation 

strategies for the language of school-age Black children.  

In their 2009 paper, Dudley-Marling and Lucas called on educators to reject a “deficit 

stance,” in which children from poor families are assumed to be suffering from cultural and 

linguistic deficiencies, in favor of acknowledging individual differences and working to identify 

the unique cultural and linguistic resources available to students regardless of their backgrounds. 

We thus suggest that a more individualized approach to language assessment among children 

from low-income communities has the potential to provide more useful results, and that analysis 

of narratives on topics of interest to individual students may prove particularly valuable for this 

purpose. 

Narrative Performance in Children from Low-income Communities  

 Studies of narrative development in children from low-income communities have 

demonstrated that both monolingual and bilingual children improve the quantity and quality of 

their narrative language over time (Benson, 1997; Price, Roberts, & Jackson, 2006; Bitetti & 

Hammer, 2016). For example, in their study of 65 African American children, Price and 

colleagues (2006) found improvement on almost all measures of narrative coherence from pre-

kindergarten to kindergarten. Neither parental education nor family income accounted for the 

variability in this growth. 
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Collectively, studies of narrative development in school-age children from low-income 

communities suggest that average sentence length, vocabulary diversity, and narrative coherence 

improve with age (Mills, 2015a; Mills, 2015b; Mills, 2016; Mills et al., 2017). Although 

observers expect this kind of upward trajectory in all populations of school-age children, low-

income children’s language tends to remain less sophisticated than that of mid- and upper-

income children (Hoff, 2006). For this reason, group comparisons that combine participants from 

low-income communities and high-resource communities may obscure observable linguistic 

strengths among individual low-income children, particularly in view of the widespread “deficit 

stance” described by Dudley-Marling and Lucas (2009). Therefore, we argue that an explicit 

focus on variability among narrators from low-income communities has the potential to provide 

a more holistic perspective. 

The Importance of Vocabulary Assessment 

 Prior research into children’s narratives has highlighted both its macrostructural and 

microstructural elements (e.g., mean length of utterance (MLU), number of different words (NDW), and 

number of total words (NTW)). In this paper, we consider the specific insight into language abilities 

afforded by analyzing vocabulary selection. Researchers have reported strong positive associations 

between children’s narrative abilities and their vocabulary skills (Uccelli & Paez, 2007). 

Vocabulary skills are particularly critical for children because they are malleable abilities 

reflecting mental representations of a growing array of concepts; children’s use of vocabulary 

within their narratives, then, may provide a window into a domain that is critical for effective 

language comprehension and use as well as for academic success (McGregor, Newman, Reilly, 

& Capone, 2002). In this paper, we consider specifically the insight into language abilities 

afforded by vocabulary selection. 
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Assessment of children’s expressive vocabulary in individualized tasks may be a tactic 

that is particularly well-aligned with the exhortation of Dudley-Marling & Lucas (2009) to 

evaluate children with an eye to their individual strengths. Children absorb new vocabulary more 

easily when it represents topics of interest to them (Mani & Ackermann, 2018) and when the 

new words are elements of a semantically dense network rather than a semantically sparse 

network (Borovsky, Ellis, Evans, & Elman, 2016).  

Individual differences such as gender also create a challenge in providing culturally fair 

evaluations of children’s vocabulary skills. It is well-documented that girls acquire vocabulary 

more rapidly during the early years of language acquisition (Huttenlocher, Haight, Bryk, Saltzer, 

& Lyons, 1991), and some research has suggested that this advantage persists as girls reach 

preschool (Craig & Washington, 2004) and school age (Fey, Catts, Proctor-Williams, Tomblin, 

& Zhang, 2004). An argument might be made that having established a beachhead, so to speak, 

with their early vocabulary advantage, girls would be well-positioned to build on those existing 

skills as they tackle the task of acquiring more abstract, literate, and uncommon vocabulary. 

Some evidence exists in support of this perspective; Kaushanskaya, Gross, and Buac (2013) 

reported that in their sample of school-age children, the girls demonstrated stronger retention of 

novel vocabulary. 

One might, however, offer the counterargument that boys’ vocabulary catches up to girls’ 

as they mature. Within the literature on speakers who are African American and/or members of 

low-income communities, the evidence is equivocal. For example, Barbu and colleagues (2015) 

indicated that effects related to sex may also vary by socioeconomic status (SES), with a more 

pronounced advantage for lower-SES girls in comparison with lower-SES boys. In contrast, 

Allison and colleagues (2011) found significantly stronger receptive vocabulary skills among the 
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boys in their sample of 30 low-SES African-American preschoolers. To our knowledge, no 

empirical evidence exists on sex-related vocabulary differences among school-age children from 

low-income communities. Given the overrepresentation of African American boys on special 

education caseloads (Connor & Boskin, 2001), we argue that understanding the range of 

vocabulary skills among students in general education classrooms is an important step toward 

accurate identification of children with special needs. 

The vast majority of the available evidence on vocabulary acquisition in school-age 

children relies on standardized vocabulary assessments; these tests often emphasize less common 

words. Assessing children’s use of rare vocabulary directly, based on their individual narratives, 

offers a promising, less traditional approach 

Rare Vocabulary as an Assessment Strategy 

Mahurin-Smith and colleagues (2013) briefly described their use of an automated 

analysis strategy for assessing children’s use of rare vocabulary in conversations and narratives; 

they tallied instances of words that appeared ≤15 times in a corpus of 1.2 million words spoken 

by a sample of 876 school-age children aged 5-12. These findings were extended in a 2015 paper 

by Mahurin-Smith, DeThorne, and Petrill, in which the authors reported that results from their 

tool for assessing rare vocabulary use, Wordlist for Expressive Rare Vocabulary Evaluation 

(WERVE) aligned with both standardized test results and existing language sample vocabulary 

measures (e.g., number of different words (NDW), number of total words (NTW)). Both of these 

investigations described results from subsets of the Western Reserve Reading and Math Project, 

a sample of predominantly White children with educated parents. More specifically, the 2013 

paper described the use of WERVE in a cohort of 114 children, of whom 104 were white, 8 were 

African American, and 2 identified themselves as “other.” Parental education was used as a 
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proxy for SES in this study. Every parent in the sample had at least a high school diploma; 

furthermore, 81% of them had completed at least some college and 28% of them had completed 

graduate degrees. 

In contrast to existing measures of vocabulary rarity (notably the three-tiered 

classification system for vocabulary (McKeown & Beck, 2004), which is widely used to classify 

words used in written texts produced for children), WERVE is based entirely on spoken 

language produced by school-age children. As illustrated in the Appendix, most of the words it 

identifies as rare in children’s spontaneous spoken language samples would probably be 

classified as Tier 2 vocabulary in written texts for younger school-age children, though WERVE 

includes instances of Tier 3 vocabulary as well. 

Following these initial investigations of rare vocabulary in samples of predominantly 

white middle-class children, a 2017 paper by Mills, Mahurin-Smith, and Steele explored the 

utility of WERVE in evaluating stories produced by African American children from gifted and 

general education classrooms with a different demographic profile. Of the children in this 2017 

study, 69.8% came from low-SES backgrounds. In this sample, children’s use of rare vocabulary 

predicted gifted status: gifted African American children were more likely to produce rare 

vocabulary in their personal narratives than were typically developing (TD) African American 

children. There was no association between rare vocabulary use and children’s use of African 

American English, suggesting that WERVE is a culturally fair tool. These findings raise 

questions about the potential uses of WERVE in evaluating narratives from a sample of African 

American children from low-income communities, where the need for culturally fair assessment 

tools is particularly pressing. Specifically, would WERVE yield useful supplemental information 

in a sample of general education students, with a higher proportion of participants from low-SES 
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backgrounds? Would it serve as a culturally fair tool that aligns with established language 

sample measures? Would it highlight individual differences? Prior work indicated that WERVE 

could be useful in identifying giftedness, but would WERVE provide meaningful information 

about language performance in a sample of middle-ability students?   

The Current Study 

In the preceding sections we have discussed the need for individualized assessment of 

children from low-income communities, as well as the importance of narrative as an expression 

of their language skills and the value of vocabulary – specifically rare vocabulary – in evaluating 

their narratives. For this reason, we opted to investigate personal and fictional narratives 

constructed by school-age children, using a tool that would allow us to compare the relative 

rarity of their individual vocabulary selections to a sizable corpus of language produced by other 

school-age children. To assess the potential utility of rare vocabulary assessment among children 

from low-income communities, we wanted to determine whether WERVE results would provide 

a culturally fair supplemental assessment measure that aligned with established language sample 

measures. In order to address the issue of overidentification among African American males we 

also elected to look at sex differences in related rare vocabulary use. The present study, then, 

addresses the following research questions: (1) Does rare vocabulary use align with performance 

on standardized measures and/or language sample measures? (2) Does rare vocabulary use vary 

by sex among children in this sample? and (3) What is the relationship between rare vocabulary 

and AAE production? Based on the findings reported in Mills et al. (2017), we hypothesized that 

rare vocabulary use would align with performance on standardized language tests and language 

sample measures. The existing literature suggested that girls might use more rare vocabulary 
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than boys. We further hypothesized that there would be a null relationship between rare 

vocabulary and dialect variation, again based on results from Mills et al. (2017).  

Method 

Participants 

 The current study describes a supplemental analysis of data originally reported in Mills 

and Fox (2016), with the addition of new data from a further 26 participants recruited after its 

publication. This was a convenience sample of children recruited through public elementary 

schools in central Ohio, obtained to investigate relationships among language, literacy, and 

social capital in children from low-income communities. We recruited 92 participants into the 

larger study, including the 66 described in Mills & Fox (2016). For inclusion in the present 

study, participants needed to be in grades 2-5 and to complete all required assessment tasks. We 

had information on special education eligibility from 67% of parents, indicating that 16 children 

were receiving support services for the following: attention deficit disorder (n = 1); English as a 

Second Language (n = 2); gifted (n = 7); reading (n = 2); speech (n = 2); and unspecified (n = 2). 

For the current study we excluded these 16 children from consideration in order to focus 

specifically on typical development. We were left with a sample of 76 children (40 females, 36 

males). This study received Institutional Review Board approval from the Ohio State University. 

Children attended public elementary schools in central Ohio and were educated in self-

contained general education classrooms. A one-page demographic survey was completed by one 

of the child’s parents to gather information about the child’s age, race/ethnicity, family SES, and 

special education placement. On average, children were 9;3 (years;months) and ranged from 7;1 

to 11;5. The sample included children from diverse ethnic backgrounds: 88.2% African 
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American (n = 67); 5% African immigrant (n = 4); 5% European American (n = 4); and 1% 

Asian (n = 1). 

Forty-three percent (n = 33) of parents provided information about their educational 

level, which was used a proxy variable to estimate family SES, as follows: 9.2% (n = 7) reported 

having less than 12 years; 18.4% (n = 14) reported being high school graduates; 10.5% (n = 8) 

reported having greater than 12 years, but were not college graduates; and 5.3% (n = 4) reported 

being college graduates. For the remaining 56.6% of the sample (n = 43), we determined family 

SES based on school free lunch status. In the two schools that provided our sample, free lunch 

status was 81.75% and 100%, respectively. All parent reports indicated that children in the 

sample had never received special education services. 

Diagnostic Testing 

Two graduate clinicians and the first author administered tests to characterize the overall 

cognitive and vocabulary abilities of each child. The first author, a certified speech-language 

pathologist, elicited narratives from each child through language samples and a norm-referenced 

test of narration. Prior to gathering data independently, graduate clinicians in communication 

sciences and disorders administered tests to each other and observed the first author assessing 

research participants. Graduate clinicians then gathered data under close supervision from the 

first author until they followed assessment procedures accurately and consistently.  

All testing occurred in two semi-private rooms in a local elementary school. The Peabody 

Picture Vocabulary Test, Fourth Edition (PPVT-4; Dunn & Dunn, 2007) assessed single-word 

receptive vocabulary. The Test of Narrative Language (TNL; Gillam & Pearson, 2004) appraised 

narrative comprehension and production. Part I of the Diagnostic Evaluation of Language 

Variation-Screening Test (DELV-S; Seymour, Roeper, de Villiers, & de Villiers, 2003) assessed 
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language variation. Criterion scores from Part I of the DELV-S classified children into one of 

three language variation categories: no, some, or strong variation from MAE. In addition to 

diagnostic tests, children participated in a pure tone air conduction hearing screening in which 

96.1% passed. The three children who failed the hearing screening performed within normal 

limits on the norm-referenced tests. Therefore, these children remained in the sample. Table 1 

reports descriptive statistics for children’s performance on the diagnostic measures. 

Narrative Procedures 

Elicitation. Children produced spoken narratives elicited from a personal prompt in 

addition to a fictional prompt from the TNL. To elicit a personal narrative, the second author 

provided a sample personal story. The examiner played the personal story from a laptop. Then 

the examiner said to the child, “Now it’s your turn to tell me a personal story. You can tell a 

story about a time when you or someone you know got in trouble, had an accident, had a fun 

birthday party, was embarrassed or scared, or any topic you choose.” When the child looked 

ready to speak, the examiner then asked, “what topic are you going to tell a story about? Ok, 

CHILD’S NAME, tell me the best story you can about TOPIC.” The examiner used back-

channeling (e.g., “mm-hm, yeah”) to indicate sustained interest, and asked “Is that all?” or “Was 

that the end?” when the child appeared to have finished. Fictional narratives were elicited in the 

context of the TNL, cued by a single picture of visiting aliens; children were instructed to tell a 

complete story, cued by a single picture of visiting aliens. 

Transcription. Undergraduate research assistants and graduate clinicians in 

communication sciences and disorders completed self-paced online training provided by the 

SALT website. After practicing on a sample dataset, they then orthographically transcribed audio 

samples of each narrative. A second undergraduate coder transcribed eight of the 76 narratives 
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(10%) to establish interrater agreement on SALT transcription (C-unit segmentation, bound 

morpheme marking, free morpheme transcription). We calculated interrater agreement using 

Krippendorff’s alpha (Krippendorff, 2004).  

Krippendorff’s alpha agreement levels that are greater than .67 are acceptable for 

tentative conclusions, and agreement levels that are greater than .80 indicate adequate agreement 

(Hayes & Krippendorff, 2007). Agreement on occurrences of C-units—independent clauses plus 

their modifiers—reached .9994 in personal narratives and 1.0 in alien narratives. Agreement on 

morpheme marking (e.g., liked running = gerund vs. was run/ ing = progressive) reached .9999 

in personal narratives and 1.0 in alien narratives. Agreement on the presence of a word (e.g., in 

vs. and) reached .9999 in personal narratives and 1.0 in alien narratives. Thus, all transcription 

agreement levels were adequate. 

Study Variables 

Language sample analysis. The analysis set for each transcript was  evaluated via 

Systematic Analysis of Language Transcripts (SALT; Miller & Iglesias, 2012) to obtain values 

for MLU in words across all C-units and for NDW. NDW was divided by total number of C-

units to create NDW rate, which controlled for volubility. NDW rate reports the average number 

of different words per C-unit, thus distinguishing children who use consistently varied 

vocabulary from those who produce a large number of utterances. 

Rare vocabulary analysis. We assessed the narratives for low-frequency vocabulary 

using the Wordlist for Expressive Rare Vocabulary Evaluation (WERVE), a list of 2079 words 

that; can be used within the CLAN software program (MacWhinney, 2000) to generate a tally of 

the rare vocabulary in a language sample (Mahurin-Smith, DeThorne, & Petrill, 2015). WERVE 

evaluates the vocabulary in a language sample based on a comparison with a corpus of 1.2 
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million words used in conversations and narratives by school-aged children Words that appeared 

0-15 times in the large corpus are counted as rare. Though WERVE is drawn from language 

samples produced by a large sample of European American children from middle-income 

backgrounds (Mahurin-Smith et al., 2015), our prior work shows that African American children 

perform similarly (Mills et al., 2017). 

We used the FREQ command in CLAN to derive type and token tallies for rare 

vocabulary. We assessed each instance of rare vocabulary use in context. We eliminated 

transcription artifacts (e.g., a transcriber typed “jargon” as part of an utterance rather than a 

comment), kinship terms (e.g., Oma or Opa occurred infrequently as labels for grandparents, but 

they were not treated as rare vocabulary because of the universality of the early-acquired concept 

they represent), and the like. To be counted, each instance of rare vocabulary needed to be used 

with an approximation of semantic appropriateness. For instance, the TNL includes a picture of 

an alien family. A child who describes the alien parents as “two loving couples” is not using 

“couple” with adult-like semantic accuracy, but at the same time an emerging awareness is 

clearly evident: the word “couple” can refer to partners who share a romantic attachment. The 

first author completed initial judgments of semantic appropriateness for all of the items in the 

CLAN output; a trained research assistant independently assessed all instances of rare 

vocabulary. Point-to-point reliability was 95.5%; disagreements were reviewed and discussed to 

establish consensus. To limit confounding with sample length (Greenhalgh & Strong, 2001), we 

obtained rare-word density (RWD) values by dividing the number of utterances in a story into 

the number of rare-word types in each story. For example, a child who used 4 instances of rare 

vocabulary types in a story that was 10 utterances in length would have a rare word density of 

0.4, while one instance of rare vocabulary in a 10-utterance story would be recorded as 0.1. The 
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number of rare-word tokens is reported in Table 2 but was not analyzed statistically; a child’s 

story might include the word “ornithomimus” in 10 separate places, but because of our focus on 

rare-word types rather than tokens, the word would only be counted once. 

Language variation. In addition to their narrative performance, we examined children’s 

language variation to determine the extent to which their dialect differed from MAE using Part I 

of the DELV-S. Comprising contrastive items related to phonology and morphosyntax, Part I of 

the DELV-S yields criterion scores that categorized children as speaking with no, some, or 

strong variation from MAE. We also evaluated language variation by coding African American 

English features in all transcripts and obtaining Dialect Density Measure per word values based 

on morphosyntactic features (DDMw; Craig & Washington, 2006). DDM calculations were 

completed by the second author. 

Statistical Analysis  

One of the challenges of investigating rare vocabulary is that it is, by definition, a less 

common occurrence than others observed by language sample researchers. It is not unusual for 

children to produce stories that rely on common vocabulary, resulting in highly skewed 

distributions with a number of zeroes. This phenomenon was addressed by using zero-inflated 

regression models to evaluate the relationships between rare vocabulary use and the other 

variables of interest (Ferrari & Cribari-Neto, 2004; Long, 1997; Ospina & Ferrari, 2010). A zero-

inflated beta regression is a type of generalized linear model suitable for non-normally 

distributed proportion data with a large number of zeroes. To evaluate whether rare vocabulary 

was related to language variation, as measured by the DELV-S and DDM, we conducted a 

Spearman rank order correlational analysis. For Spearman rank order correlations, we report p 

values as well as effect sizes—characterizing them as small (rs = .10–.29), medium (rs = .30–.49), 



RARE VOCABULARY IN SCHOOL-AGE NARRATORS 17 

 

or large (rs = .50–1.0)—as discussed in Cohen and Cohen (1983). An alpha level of .05 was set 

for both statistical procedures. 

Results 

As in previous research into rare vocabulary use, we found that distribution of rare words 

was highly skewed. This distribution is illustrated in Figure 1. Of the 76 children in the sample, 

29 (38.2%) used no rare vocabulary words across both of their stories, and 18 (23.7%) used only 

one rare word. Of the remaining children, 29 used multiple rare words, with one of these children 

using 16 different rare words. Across the sample, the mean number of types used was 1.8 (SD = 

2.57), while the median was 1. Density values ranged from 0 to 0.16, with a mean of 0.036 (SD 

= 0.039) and a median of 0.029. Table 2 describes children’s performance on narrative measures. 

NDW rate and MLU were combined into a composite because these two variables were strongly 

correlated (r = 0.61). We created a composite variable by deriving z scores for each variable and 

averaging them.  

Our first research question considered the associations among rare vocabulary use, 

standardized vocabulary test results, and language sample measures; our second research 

question focused on the possible influence of sex on rare vocabulary use. To address research 

questions 1 and 2, we built a zero-inflated beta regression model that evaluated the relationships 

among rare vocabulary use, standardized vocabulary test results, and language sample measures 

while controlling for sex and age. These results are summarized in Table 3. Language sample 

measures, represented in these models by a composite of MLU and NDW rate, were positively 

significant (𝛽= 0.13, p < 0.01) in predicting the use of rare vocabulary. Sex also showed a strong 

relationship (𝛽= 0.29, p < 0.01) with rare vocabulary use, meaning that boys’ rare vocabulary 

density was significantly higher, on average, than girls’. PPVT-4 performance lost statistical 
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significance in the full model, though it was statistically significant in more parsimonious models 

that excluded language sample results (𝛽= 0.01, p < 0.05). The full model yielded a modest Cox 

and Snell pseudo-R2 of .16. Figure 2 illustrates the relationships across rare vocabulary use, the 

composite language sample measure, and sex. 

 Because the models assessing the relationship between rare vocabulary use and sex 

yielded the unexpected finding of a significant advantage for boys, we conducted a supplemental 

analysis of the associations between participants’ sex and the other language sample variables: 

the MLU/NDW rate composite as well as the total number of complete utterances. No significant 

results were obtained via MANOVA, F(3) = 0.45, p > .05. We also evaluated the potential 

impact of outliers. As shown in Figure 1, one participant used considerably more rare vocabulary 

than the others. While the use of density values markedly reduced the skewness of the 

distribution, we also repeated the analyses without that participant’s data. In this subset of the 

data, male sex remained a statistically significant predictor of rare vocabulary use.    

Our third question centered on the relation between children’s language variation and rare 

vocabulary usage. As described previously, we evaluated language variation using the DELV-S 

coupled with DDMw results for morphosyntactic features. Part I of the DELV-S characterized 

the sample’s language variation as follows: 30.3% no variation from MAE (n = 23); 18.4% some 

variation from MAE (n = 14); and 51.3% strong variation from MAE (n = 39). Because of the 

ordinal nature of these language variation scores, we used Spearman rank order correlation 

analyses to evaluate the relationship between language variation and rare vocabulary use. We 

found no effect, ρ = -.04, p > .05. DDMw results ranged from 0 - .083, with a mean of .025 (SD 

= .019) and a median of .19. Table 4 breaks down these DDMw results with respect to DELV-S 

classification, illustrating the increase in mean DDMw across the three DELV-S groups. We 
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assessed the relationship between rare vocabulary density and DDMw with a Pearson 

correlation. Again we found no effect, r = -.08, p > .05. 

Discussion 

Review of Findings 

Our first research question addressed the relationships among rare vocabulary and other 

language measures, specifically PPVT-4 scores and a composite language sample measure 

composed of MLU and NDW rate. In the present study, as in prior work on rare vocabulary 

usage, there was a robust statistical relationship between the composite language sample measure 

and rare vocabulary use. Previous findings suggested that there might be a weaker association 

between rare vocabulary use and PPVT-4 scores (DeThorne et al., 2008), and this proved true: 

PPVT-4 performance predicted rare vocabulary use effectively in isolation but lost significance 

in the full models. In contrast to our findings for the first research question, our analysis of the 

second research question yielded surprising results. We expected girls to outperform boys in rare 

vocabulary production. However, in this sample, school-age boys were more likely than school-

age girls to include rare vocabulary in their narratives. Our third research question investigated 

the relationship between language variation and rare vocabulary use. As we hypothesized based 

on previous work, there was no association between the two, regardless of whether AAE use was 

measured via the DELV-S or via DDMw. 

Interpretations 

In prior work on language samples, other investigators have reported that standardized 

tests correlate strongly, and that language sample measures correlate strongly, but the two types 

of measures may correlate more modestly with each other (DeThorne et al., 2008). The present 

study corroborates this finding. In this investigation, we report that children’s use of rare 
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vocabulary – a language sample measure – aligns closely with their performance on other 

language sample measures. In contrast, the association between rare vocabulary use and PPVT-4 

results, which was statistically significant in more parsimonious models, lost statistical 

significance in the full model. Because some norm-referenced tests can underestimate the ability 

of culturally and linguistically diverse children (Stockman, 2010; Walton & Spencer, 2009), it is 

important for clinicians to bear in mind that the associations between language samples and 

formal tests may be variable and that language sampling offers a more ecologically valid context 

in which to assess language abilities. These findings of a strong association between rare 

vocabulary use and more traditional language sample measures suggest that it may be a useful 

adjunct in evaluating semantic skill. High number of total words (NTW) may be associated with 

volubility as well as strong vocabulary; similarly, high number of different words (NDW) may 

indicate unusually frequent topic shifts. Assessing for effective deployment of uncommon 

vocabulary may thus offer useful additional information about a child’s semantic skills. 

Our theoretical framework for this investigation placed particular emphasis on the role of 

individual differences in vocabulary acquisition: we point out that children acquire new 

vocabulary items most readily when the words are especially salient for them personally (Mani 

& Ackerman, 2018) when their existing semantic networks are densely populated with related 

terms (Borovsky et al., 2016), and when the task is experienced as intrinsically rewarding 

(Ripolles et al., 2014). We suggest that for children from culturally and linguistically diverse 

backgrounds, an assessment framework that accommodates individual differences – and 

potentially, the use of a tool such as WERVE, which was designed to capture highly varied 

expressive vocabulary items in naturalistic contexts – can showcase their unique strengths 

effectively. 
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Our investigation of RQ1 yielded the hypothesized results, but our findings for RQ2, 

regarding sex differences in rare vocabulary use, were unexpected. We found an advantage for 

boys that persisted even after a potential outlier was removed from the dataset. While much of 

the literature describes a pattern in which girls outperform boys on vocabulary tasks, our findings 

align with those of Allison et al. (2011), who also reported that the boys in their sample of low-

income preschoolers scored higher than the girls by a wide margin (Cohen’s d >1). The sparse 

literature in this area suggests a need for additional research into this question; we note that these 

findings of sex-related differences in vocabulary use do not speak to sex-related differences in 

vocabulary size. If these findings are replicated, they will raise interesting questions in view of 

the overrepresentation of African American boys from low-income communities on special 

education caseloads. Is it possible that implicit bias, manifesting itself in lower expectations for 

African American students (Wood, Kaplan, & McLoyd, 2007), might cause facility with rare 

vocabulary to go unnoticed and unsupported? If so, identifying individual strengths is a key step 

toward addressing underachievement. Regardless of whether the pattern of sex differences 

observed here is noted in other datasets, the narratives under consideration in this study highlight 

an important trend in semantic development for both boys and girls. The example sentences 

presented in the Appendix and broken down by sex illustrate the presence of abstract and literate 

language among a selection of the school-age children in this sample.  

 In congruence with our prior findings in school-age children, rare vocabulary appeared to 

be culturally fair in the current study. That is, school-age children with higher DDMw, or strong 

variation from MAE on the DELV-S, told stories that were as lexically sophisticated as those 

with lower DDMw and/or DELV-S results indicating little or no variation from MAE. Given that 

it aligns with norm-referenced measures of language ability, we propose that rare vocabulary is a 
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culturally fair measure with diagnostic utility. We can only speculate as to why WERVE might 

provide culturally fair results, but the need to build an increasingly varied semantic network in 

order to represent an increasingly varied array of underlying concepts is a task that spans cultures 

and dialects. For some time now, researchers in the discipline of communication sciences and 

disorders have made the argument that standardized tests alone are insufficient tools for accurate 

identification of language impairment (Laing & Kamhi, 2003; Ebert & Pham, 2017; Spaulding, 

Plante, & Farinella, 2006). For children from culturally and linguistically diverse communities, 

the need for assessment strategies that look beyond standardized test scores remains especially 

urgent; addressing educational disparities effectively requires that school-based assessment 

approaches value children’s home language (Carter, 2010; Hallett, 2015; Stockman, 2010). 

Clinical Significance 

For SLPs who provide screenings, evaluations, and intervention for children from low-

income communities, the need for culturally fair assessment tools is clear. Ideally, vocabulary 

intervention will place some emphasis on words that are particularly salient for a given child, and 

vocabulary evaluation tools will be able to capture these individualized gains. The example 

sentences in the Appendix provide clear evidence of the interest that rare vocabulary can add to a 

child’s narratives. Moreover, these sentences show the capacity of school-age African American 

children from low-income communities to produce rich language in the context of narrative 

generation tasks, and the co-occurrence of rare vocabulary with morphosyntactic features of 

AAE. Traditionally, vocabulary assessment in school-age children has relied on highly structured 

standardized testing tasks that feature a highly constrained range of vocabulary. We see potential 

utility in a generative task that allows children to deploy the specialized vocabulary that is most 

salient for them, and that avoids the persistent and troubling issue of cultural bias in standardized 
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tests. SLPs interested in exploring WERVE use can find detailed instructions in the appendix to 

Mahurin-Smith, DeThorne, & Petrill, 2015. 

In light of Common Core State Standards aimed at vocabulary acquisition and use, our 

findings point to a need to lay the groundwork for children’s college and career readiness 

(National Governors Association Center for Best Practices & Council of Chief State School 

Officers, 2010). The domain-specific words that sixth graders are required to use accurately, for 

example, are often rare. Increasing lexical sophistication, therefore, should be a target that 

educators and other school-based professionals such as speech-language pathologists aim to 

support in African American children. Some theoretical and empirical support is available for 

educators and speech-language pathologists seeking guidance about best practices; Sobel, 

Cepeda, and Kapler (2011) recommended spacing exposures to unfamiliar vocabulary words one 

week apart for school-age children. Further research is needed into strategies to facilitate 

children’s learning of rare vocabulary. 

Limitations  

In this sample we observed a floor effect, with a relatively large proportion of the sample 

using no rare words. This finding suggests that WERVE’s specificity is likely to be higher than 

its sensitivity in samples of children with language impairment. Additionally, the high number of 

zeroes observed in this sample suggests that WERVE is most likely to yield meaningful results 

in language samples from older school-age children. In the present study we mitigated this threat 

to validity by employing a statistical procedure tailored for datasets that include many zeroes. 

Future Directions 

Our work demonstrates that rare vocabulary may be a culturally fair measure of narrative 

language. The presence of rare vocabulary in a child’s language sample may offer some 



RARE VOCABULARY IN SCHOOL-AGE NARRATORS 24 

 

diagnostic utility: children who use rare words in their narratives seldom score outside the 

normal range on norm-referenced instruments. In future work we plan to address WERVE’s 

utility in identifying diagnostic risk for language concerns in older school-age children. A more 

dynamic approach to language sample collection might also serve as a strategy for purposeful 

elicitation of rare vocabulary (e.g., an examiner might say, “You said the aliens were ___. What 

are some other ways we could say that?”). Unfortunately, screeners of language ability for AAE 

speakers are lacking, and it is increasingly important for speech-language pathologists to have 

culturally fair measurement options available for assessing AAE-speaking children who may be 

at risk for language impairment. Language sample measures, including WERVE, may thus play 

an increasingly critical role in culturally fair assessments of children who speak AAE. 

Future research could address the utility of WERVE in samples of African American 

children with higher dialect density. Average usage of morphosyntactic features of AAE in this 

sample fell within the range described by Thompson, Craig, and Washington in their 2004 paper, 

but the mean DDMw here was lower than the mean reported by those authors. Some of this 

difference may be explained by the presence of participants in this sample who were not African-

American; some of the difference may be related to the school-based context for sample 

elicitation. It could be valuable, however, to evaluate the use of rare vocabulary within a sample 

of children with a higher concentration of morphosyntactic features of AAE. 

Future research should also address the sex difference observed in this sample, where 

boys demonstrated more frequent use of rare vocabulary than did girls. Little existing research 

has considered the interplay between SES and sex differences in language; further investigation 

of the phenomenon observed here may equip service providers to target children’s needs more 

effectively. 
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The use of rare vocabulary in written language may also be a fruitful consideration for 

future researchers. Both the data collected for this project (i.e., spoken narratives) and the tool 

used to evaluate them (WERVE, developed specifically for analyzing spoken language) render 

the current dataset unsuitable for this purpose, but school-age children are beginning to 

demonstrate mastery of increasingly complex written language and their written narratives may 

be a rich source of information about less common vocabulary items. 

Conclusion 

 Rare vocabulary appears to be a culturally fair measure that aligns with existing language 

sample measures across a critical age range for vocabulary growth. In this study of children from 

low-income communities, rare vocabulary proved to be a particular strength for boys, who used 

significantly more rare vocabulary than the girls in the sample. To adhere to best practices of 

assessing language in school-age African American children, it is important for school-based 

service providers to employ measures of narrative language that are both culturally-fair and 

ecologically valid. Our findings point to rare vocabulary use, which can be assessed rapidly via 

automated analysis, as a candidate.  
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Figure 1. Distribution of rare vocabulary types. 

Figure 2. Regression model of the relationships between language sample measures and rare 

vocabulary use. 
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Appendix 

Sample Sentences Including Rare Vocabulary 

Personal Narrative Samples 

They kept investigating  

We had a discussion about where she was going. 

They told my mom that I had to have surgery. 

We was in separate classes. 

We had to wait a couple of minutes before we could get back in the pool so our food could 

digest. 

He smeared it on his face. 

My parents panicked. 

We went back to shore. 

He lowered the price for us. 

 

Alien Narrative Samples 

I thought they were a myth. 

But Brandon was scared, like a coward. 

He don’t know what they’re capable of. 

One day, Jon and Mary were going to an alien convention. 

After inspecting some of their alien gadgets and what-not, they went back and took the alien 

device,that the aliens gave them, back to their home. 

There was a strange satellite that came out of the sky. 

Lily wanted to go out and introduce them. 
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Get off my lawn. 
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Table 1. Mean performance on standardized tests (n = 76). 

Measure  Mean Standard Deviation Min Max Range 

PPVT-4  94.08 11.83 72 123 51 

TNL  96.17 12.51 64 136 72 

Note. PPVT-4 = Peabody Picture Vocabulary Test–Fourth Edition (Dunn & Dunn, 2007); TNL = 

Test of Narrative Language (Gillam & Pearson, 2004). The PPVT-4 and TNL have a mean of 

100 and standard deviation of 15.  
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Table 2. Mean performance on narratives (n = 76). 

Variable Mean Median SD Min Max 

MLU 8.55 8.43 1.42 4.66 11.72 

NDW rate 4.25 4.20 0.88 2.21 6.56 

TNCU 32.3 24 25.3 9 154 

TNW 258.3 207 218.2 52 1166 

RWD .049 .038 0.06 0 0.27 

RWT 1.80 1.00 2.57 0 16 

Note. Study variables from personal- and alien stories were pooled. MLU = mean length of 

communication units; NDW rate = number of different word roots divided by the total number of 

communication units; TNCU = total number of C-units; TNW = total number of words; RWD = 

rare-word density; RWT = rare word tokens.  

 

Table 2 Click here to access/download;Table;Table 2 for LSHSS
revised.docx

https://www.editorialmanager.com/lshss/download.aspx?id=8745&guid=38aec0eb-cdd4-4459-95fd-75c079c4e40b&scheme=1
https://www.editorialmanager.com/lshss/download.aspx?id=8745&guid=38aec0eb-cdd4-4459-95fd-75c079c4e40b&scheme=1


Table 3. Results from zero-inflated models. 

Predictor variable Coefficient Std. Error p value 

Chronological age -0.11 0.08 .12 

Sex (male) 0.44 0.15 .007** 

PPVT-4 0.01 0.01 .14 

MLU/NDW rate 0.13 0.04 .003** 

Note: - indicates p < .10, * indicates p < .05, ** indicates p < .01. 
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Table 3. Dialect Density Measure in Words (DDMw) values as a function of results on the 

Diagnostic Evaluation of Language Variation (DELV). 

 

DELV Classification DDMw Range DDMw Mean (SD) 

No variation (n = 23) 0-.06 .016 (.015) 

Some variation (n = 14) 0-.05 .020 (.012) 

Strong variation (n = 39) .005-.083 .032 (.020) 
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Appendix 

Sample Sentences Including Rare Vocabulary 

Personal Narrative Samples 

They kept investigating  

We had a discussion about where she was going. 

They told my mom that I had to have surgery. 

We was in separate classes. 

We had to wait a couple of minutes before we could get back in the pool so our food 

could digest. 

He smeared it on his face. 

My parents panicked. 

We went back to shore. 

He lowered the price for us. 

 

Alien Narrative Samples 

I thought they were a myth. 

But Brandon was scared, like a coward. 

He don’t know what they’re capable of. 

One day, Jon and Mary were going to an alien convention. 

After inspecting some of their alien gadgets and what-not, they went back and took the 

alien device,that the aliens gave them, back to their home. 

There was a strange satellite that came out of the sky. 

Lily wanted to go out and introduce them. 
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Get off my lawn. 

 




