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ABSTRACT 
 
 

Children’s emergent literacy skills have been found to be predictive of concurrent and 

subsequent academic achievement. Proponents of a nurture-driven approach to learning posit that 

children’s linguistic competencies are associated with the quantity and richness of language input 

that they receive from primary caregivers. The primary goal of this study was to investigate the 

longitudinal relations between the properties of parent language addressed to children when they 

were 3 years old and children’s emergent literacy skills (vocabulary, grammar, and phonological 

awareness) a year later. This study also examined longitudinal continuity of children’s emergent 

literacy skills and explored how two different types of parent language input (contextualized and 

decontextualized) predict children’s outcomes. 

Participants included 69 parent-child dyads from diverse socio-economic and ethnic 

backgrounds. Participants were audio-recorded at home during completion of two semi-

structured tasks: conversation about past events and free play. Parent and child verbal 

communication was transcribed, coded and analyzed. About a year later, participating children 

were assessed using a battery of standardized tests measuring vocabulary, grammatical skill, and 

phonological awareness skills. 

The results indicated that children’s early oral language skills, vocabulary in particular, 

predict their later emergent literacy skills. Parent oral language input, specifically its lexical 

diversity, predicts later child emergent literacy skills when child prior language is not in the 

model. Finally, parent language input from different communication contexts did not 

differentially predict child outcomes. Overall, the findings tentatively supported a nurture-driven 

account of language acquisition in children and highlight the importance of providing 

sophisticated language models to children in early stages of language development. 
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CHAPTER ONE 
 

INTRODUCTION 
 
 

Importance of Early Language Competence for Child Achievement 

Modern society demands a literate population. Well-developed abilities to read and 

express oneself orally and in writing are important for economic and social success (Carnevale, 

1991). Importantly, communication and literacy competence in adulthood are in large part 

defined by oral language and literacy skills developed in the early, formative years. Long-lasting 

continuity between early language skills and later academic achievement, behavioral outcomes, 

and even levels of physical health have been documented in several longitudinal studies (e.g., 

Campbell et al., 2012; Campbell et al., 2014; McCormick et al., 2006). Preschool- and 

elementary school-aged children who have higher scores on language tests have lower incidence 

of grade retention and of receiving special education services throughout their school years and 

are less likely to drop out of school or to be arrested as young adults (Reynolds, Temple, 

Robertson, & Mann, 2001). When they leave high school, these children are less likely to have a 

child at age 18 or younger and are more likely to have higher reading and math scores, attend a 

four-year college, and have a skilled job (Pungello, Campbell, & Barnett, 2006). Finally, one 

study suggests that individuals with higher preschool language skills, when 40-year-old adults, 

have higher education and income, and report having better family relations and lower rates of 

legal and illegal drug use throughout their lives (Schweinhart et al., 2005).  

Positive effects of stronger early language competence are also evident in the short term. 

Preschool-aged children’s early achievements in oral language skills, which include vocabulary, 

semantic and morphosyntactic knowledge, narrative skills, listening comprehension and memory 

(The National Institute of Child Health and Human Development [NICHD] Early Child Care 
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Research Network, 2005), are linked to stronger emergent literacy skills and success in 

conventional reading and writing in elementary school (Cabell, Justice, Zucker, & McGinty, 

2009; Puranik & Lonigan, 2012; Scarborough, 1989; Whitehurst & Lonigan, 2001). Reading 

comprehension and decoding (to a lesser degree) in elementary grades are predicted by 

preschoolers’ expressive vocabulary (Scarborough, 1989), listening comprehension and receptive 

vocabulary (Kendeou, Van den Broek, White, & Lynch, 2009), semantic, syntactic, and 

morphological skills (NICHD Early Childcare Research Network, 2005). In their report, 

Lonigan, Schatschneider, Westberg, and the National Early Literacy Panel (2008), summarizing 

empirical evidence on the relations between oral language skills in preschool and reading 

achievement in elementary grades, concluded that, whereas receptive and expressive vocabulary 

skills have relatively weak but still significant relations with reading comprehension and 

decoding, more complex oral language skills, specifically grammar, definitional vocabulary, and 

listening comprehension, have moderate to strong and significant relations. At the end of their 

report, Lonigan et al. call for a more careful and detailed investigation of the role of different 

early oral language skills in the development of literacy. The present study is in part motivated 

by desire to answer this call by investigating the developmental progression and inter-relations 

between oral language and code-related skills among preschoolers and the role of language input 

from adults in development of these skills. 

Role of the Environment in Children’s Language and Literacy Development 

Children’s academic, career, and social adjustment trajectories into adolescence and 

adulthood are largely determined by the learning experiences they receive prior to formal 

education (Bronfenbrenner & Ceci, 1994; Hunt, 1969). Environments that are stimulating and 

high in resources positively influence young children’s cognitive, physical, and socio-emotional 
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development (Bandura, 1986; Hunt, 1961; Vygotsky, 1986). What exactly are these 

environments and who creates them? According to U.S. Census data, in 2011, only one-quarter 

of preschool-aged children in the United States were cared for by non-relatives in organized 

child care centers, while the majority of young children under the age of 4 were cared for by 

parents and relatives at home (Laughlin, 2013). Thus, the major responsibility for ensuring 

adequate and timely provision of resources required for a child’s physical and cognitive growth 

falls on the child’s primary caregiver, usually the mother. The primary caregiver’s impact on 

child development typically starts from the moment of conception and is usually powerful, 

direct, and comprehensive. As such, it deserves close attention from educational policy makers, 

practitioners, and researchers. 

According to the well-known socio-cultural theory of cognitive development, child 

language acquisition, similarly to other learned skills, occurs via social interaction with a more 

capable other, usually the child’s primary caregiver (Vygotsky, 1978). According to proponents 

of a nurture-driven view on language acquisition, it cannot be learned in a vacuum, but requires 

the presence of a conversational partner who acts as “an interpreting adult who operates not so 

much as a corrector or reinforcer but rather as a provider, an expander and idealizer of utterances 

while interacting with the child” (Bruner, 1975, p. 17). When parents provide frequent, high-

quality language input, the child acquires and refines his or her use of phonological, semantic, 

grammatical and narrative skills, which strongly contribute to children’s language and literacy 

development (Hart & Risley, 1995; Hoff-Ginsberg, 1986; Huttenlocher, Vasilyeva, Cymerman, 

& Levine, 2002; Huttenlocher, Waterfall, Vasilyeva, Vevea, & Hedges, 2010; van IJzendoorn, 

Luijk, & Juffer, 2008). Although results of these studies generally lend evidence in support of the 

socio-interactionist view of language acquisition and the importance of rich early linguistic 
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input, many questions have not yet been answered fully. Which characteristics of parent speech 

directed to young children are most beneficial for the development of oral language skills in the 

long run? Which parent language input variables contribute to the development of emergent 

literacy skills, in particular phonological awareness, a strong predictor of reading achievement? 

Finally, do different types of parent talk differentially predict children’s oral language and code-

related skills? This study aims to address these gaps in knowledge about the role of parent 

language input in children’s development of emergent literacy. 

Parent Language Input and Child Achievement in Under-Resourced Populations 

Socio-economic status (SES) differences in children’s oral language and code-related 

skills have been documented in a number of studies (e.g., Juel, Griffith, & Gough, 1986; Locke, 

Ginsborg, & Peers, 2002; McCabe & Champion, 2010). Locke et al. (2002) examined 3- to 4-

year-old low-SES children’s cognitive abilities and oral language skills and found that children 

reared in poverty had significantly lower than average oral language scores whereas their general 

cognitive abilities were within the average range. Locke et al. called for implementation of 

instructional methods that would focus on the child’s development of spoken language because 

although their child participants had “the potential for normal language development, they have 

lacked the input and opportunities to acquire vital linguistic skills” (p. 13). There is a growing 

body of literature that suggests the existence of a causal link between inadequate linguistic 

experiences at home due to poverty and children’s depressed language development (Hoff, 2003; 

Huttenlocher, Vasilyeva, Waterfall, Vevea, & Hedges, 2007). Perhaps the most widely cited 

study on this topic is by Hart and Risley (1995) where large differences in the amount and 

quality of child-directed speech were revealed between low-, mid-, and high-SES households. By 

age 3, children in families receiving welfare support heard 10 million words, children in working 
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class families were exposed to 20 million words, and finally, children in the families of 

professionals – up to 30 million words. The amount and quality of this early verbal 

communication subsequently predicted children’s lexical knowledge, reading comprehension 

and IQ. Distressing evidence from studies focusing on language and literacy development in 

low-income children highlights the important role of abundant and sophisticated language input 

in this process. 

Role of Parent (De)Contextualized Language Input in Child Achievement 

The amount and quality of input are not the only parent language characteristics that 

predict children’s emergent literacy. In the last thirty years, child language development 

researchers have turned their attention to investigation of how different types of parent language 

input affect development of children’s oral language and code-related (e.g., phonological and 

alphabetic) skills (Dickinson & Tabors, 2001; Griffin, Burns, & Snow, 1998). Most evidence 

suggests that the amount of contextualized (centered around immediate context) and 

decontextualized (centered around non-immediate context) parent language differentially relates 

to emergent literacy skills in preschool-age children: whereas the amount of contextualized 

language is not associated or is negatively associated with children’s outcomes, the amount of 

decontextualized language has a consistently positive association (Demir, Rowe, Heller, Goldin-

Meadow, & Levine, 2015; DeTemple, 2001; Katz, 2001). The exact operative mechanism of 

such differential effects is not well understood, which makes further investigation of the effects 

of contextualized and decontextualized language use by parents worth undertaking. Furthermore, 

there is at least one study that offers contrasting results: Crain-Thoreson, Dahlin, and Powell 

(2001) found that parent language during play was predictive of child later vocabulary skills 

whereas parent language during a joint remembering context was not.  In the current study I 
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collected samples of both types of parents’ language during their interaction with children and 

then studied how these kinds of parents’ language input related to children’s later outcomes. 

In the next chapter, I present a review of literature on the topics mentioned in this 

introduction, including cross-sectional and longitudinal connections between child oral language 

and code-related skills, associations with and effects of parent language input on children’s 

emergent literacy skills, and relations between the type of language parents use and children’s 

outcomes. 
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CHAPTER TWO 
 

LITERATURE REVIEW 
 
 

This literature review comprises four sections. First, I explain the concept of emergent 

literacy and review empirical evidence regarding continuity and inter-relations among various 

emergent literacy skills in young children. Then, I present existing findings on the relations 

between properties of parent language input and children’s emergent literacy skills. Finally, I 

describe what contextualized and decontextualized language is and how parents’ use of both 

types of language is related to children’s oral language and code-related skills. At the end, I 

present research questions and hypotheses of the present study. 

Emergent Literacy 

Emergent literacy (EL) refers to the skills, knowledge, attitudes, and supporting 

environments that are developmental precursors to formal reading and writing (Storch & 

Whitehurst, 2002; Teale & Sulzby, 1986; Whitehurst & Lonigan, 1998, 2001). In a general 

sense, EL is comprised of two interdependent, yet distinct sets of skills: code-related, or inside-

out skills, and oral language, or outside-in skills. Code-related skills include knowledge of print 

conventions (e.g., knowing text is organized from left to right), beginning forms of writing (e.g., 

invented, phonetic spelling), grapheme-phoneme correspondence (e.g., knowing which sounds 

letters make) and grapheme knowledge (e.g., knowing letter names), and phonological awareness 

(e.g., knowing that the word dinner begins with the /d/ sound). Oral language skills encompass 

child competencies in the areas of semantics (word pronunciation and meaning, receptive and 

expressive vocabulary), syntax (sentence word order and grammatical rules), conceptual 

knowledge (defining, categorizing and describing attributes of people, objects and events), and 

narrative discourse (construction and retell of stories; Storch & Whitehurst, 2002). 
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This two-part classification of EL skills has been debated by other researchers (e.g., 

Sénéchal, LeFevre, Smith-Chant, & Colton, 2001) and modified (e.g., Lonigan, 2006). In 

particular, phonological awareness (PA) has been viewed as either a skill that belongs to a third 

domain of EL, a separate set of metalinguistic skills (Sénéchal et al., 2001) or as an ability that is 

part of oral language skills (Cooper, Roth, Speece, & Schatschneider, 2002; Speece, Roth, 

Cooper, & de la Paz, 1999). For the purposes of the present investigation, due to the unique and 

strong predictive relation that PA has with reading, PA is conceptualized as a set of abilities that 

fall into the code-related skills domain, as originally suggested by Whitehurst and colleagues and 

as further practiced by the majority of researchers in the field (e.g., Cabell, Justice, Logan, & 

Konold, 2013). 

Both oral language and code-related skills, including PA, lay the foundation for reading 

competency but exert their strongest influence at different developmental time points in 

children’s literacy acquisition (Speece et al., 1999; Storch & Whitehurst, 2002; Whitehurst & 

Lonigan, 1998, 2001). Research suggests that code-related skills are most important during the 

initial stages of learning to read when children acquire the ability to decode (usually in grades K-

1), whereas oral language skills gain the primary role in later elementary grades when emphasis 

shifts to reading comprehension (Francis, Fletcher, Catts, & Tomblin, 2005; Mason, Peterman, 

Dunning, & Stewart, 1992; Sénéchal et al., 2001; Storch & Whitehurst, 2002). 

The overwhelming majority of studies on EL come from the research domain of reading 

achievement and focus on investigation of EL after children’s entry to formal schooling (e.g., 

Catts & Weismer, 2006; Cooper et al., 2002; Dickinson & Snow, 1987). Fewer, but nonetheless 

substantial in number, studies have investigated the development of EL from preschool to 

elementary school (e.g., Lonigan, Burgess, & Anthony, 2000; Scarborough, 1990; Storch & 
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Whitehurst, 2002). Investigations focusing on the longitudinal progression of EL among 

preschool-aged children before their school entry either originate within the domain of child 

language development and speech/language pathology research and thus very rarely or never 

include measures of code-related skills (e.g., Hoff, 2003; Huttenlocher, Haight, Bryk, Seltzer, & 

Lyons, 1991), or are initiated with the aim of studying literacy acquisition and hence examine 

oral language skills narrowly, for example, by standardized tests only and/or mainly focusing on 

vocabulary (e.g., Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, & Poe, 2003; Lonigan, 

Burgess, Anthony, & Barker, 1998). As such, there is a need for an examination of young 

children’s EL that would bridge the discontinuity between the reading achievement and language 

development disciplines. The proposed study is designed to bring together methodology and 

research orientations from both fields of inquiry.  

Oral Language Skills 

As defined by linguists, language is a communication system that consists of three 

distinct but inter-related domains: content (knowledge of words meanings), form (knowledge of 

how sounds, words, and sentences are organized to produce meaning), and use (ability to utilize 

language for different purposes) (Bloom & Lahey, 1978; Lahey, 1988). Each domain of language 

has its own components (Brandone, Salkind, Golinkoff, & Hirsh-Pasek, 2006; Owens, 2004; 

Turnbull & Justice, 2012). The domain of content includes semantics, which refers to knowledge 

of individual words and word combinations and their meanings. The domain of form 

encompasses phonology (i.e., “the structure, distribution, and sequencing of speech sounds and 

the shape of syllables”; Owens, 2004, p. 21), morphology (i.e., internal organization of words, in 

particular, morphemes as markers of semantic and grammatical information), and syntax (i.e., 

“word, phrase, and clause order; sentence organization; and the relationships between words, 
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word classes, and other sentence elements”; Owens, 2004, p. 19). Finally, the domain of 

language use includes pragmatics, the set of rules governing language use in accordance with 

audience, purpose, and setting. Language development in typically developing (TD) children has 

been found to be a gradual process of acquiring mastery in the five language areas, among which 

there exist temporal continuity and inter-relations of varying strengths. 

Temporal stability of oral language skills. There is a large body of empirical evidence 

that attests to the stability of individual differences in young children’s oral language skills 

across the preschool years (e.g., Bates, Bretherton, & Snyder, 1988; Bates, Dale, & Thal, 1995; 

Bishop & Edmundson, 1987; Bloom, 1993; Bornstein, Tamis-LeMonda, & Haynes, 1999; Cabell 

et al., 2013; Rollins, 2003; Scarborough, 1990). Strong support for longitudinal continuity of oral 

language skills comes from a few large-scale studies. Dale, Crain-Thoreson, and Robinson 

(1995) reported that their norming study for the MacArthur Communicative Development 

Inventories (CDI), which included a uniquely large sample size of about 1,800 infants and 

toddlers, provided evidence of robust continuity between children’s initial measures of 

vocabulary and grammar as reported by parents and the same measures six months later. The 

NICHD study reported that in their diverse sample of 1,137 children, total scores on a 

standardized comprehensive measure of oral language skills in syntax, vocabulary, morphology, 

and communicative ability administered at the age of 3 years were almost perfectly correlated at 

.97 with total scores on another standardized comprehensive test of oral language skills obtained 

when children were 4½ years old (NICHD Early Child Care Research Network, 2005). 

A large number of smaller-scale studies using more fine-grained approaches to language 

assessment, such as language sample analysis, provide converging evidence concerning the 

longitudinal stability of oral language skills. Huttenlocher et al. (2010) found that lexical and 
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syntactic skills measured six times, every four months, from when children were 26 months old 

to when they were 46 months old, were highly stable. In this study, child lexical skills were 

measured by counting the number of different words (NDW) produced by children during a 90-

minute dyadic interaction with their primary caregiver; child syntactic skills were measured by 

operationalizing the diversity of syntactic structures within and across produced sentence 

clauses. Likewise, Bornstein et al. (1999) reported that child NDW measured at the very early 

age of 13 months during a 15-minute play and mealtime interaction predicted child NDW half a 

year later with maternal vocabulary controlled. Bishop and Edmundson (1987) reported very 

strong bivariate correlations between MLU scores of 80 preschoolers obtained when children 

were 48, 54, and 66 months old. Using a cross-method design, Scarborough (1990) found that 

42-month-old children’s scores on two standardized measures of receptive and expressive 

vocabulary moderately to strongly correlated with the same measures when children were 30 

months old and with children’s NDW measured at 30 months. However, these associations later 

disappeared; the relation between NDW at 30 months and a standardized test of expressive 

vocabulary at 60 months was not found.  

Regrettably, no study in the aforementioned group examined the stability of individual 

differences in child verbal productivity. The only existing published paper on this topic is a 

dissertation by Spier (2003). She found that the number of total words (TNW) produced by 

children in 10-minute play sessions at the ages of 2 and 3 years strongly correlated (r = .47), 

which suggests that the volume of talk is a stable oral language skill. This finding compliments 

the results of the language sample analysis studies cited above by extending them to also include 

children’s amount of talk. 
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Inter-relations of oral language skills within and across time. Unlike the well-

established temporal stability of various oral language skills, cross-sectional and longitudinal 

inter-connections among them are still being investigated (Klem, Gustafsson, & Hagtvet, 2015; 

Lonigan & Milburn, under review; Scarborough, 1990). The bulk of evidence in this regard 

comes from early small-scale and a few recent large-scale cross-sectional and longitudinal 

studies investigating inter-relations among oral language skills measured by standardized tests 

and from recent cross-sectional studies from language development and speech and language 

pathology (SLP) fields where naturalistic language sampling is the preferred assessment method. 

Findings from each group of studies are presented and discussed below.  

Small-scale cross-sectional studies. The first group of studies on inter-relations among 

children’s oral language skills mostly comprises research published in the early 1990s. These 

studies are primarily cross-sectional, use small samples of preschoolers with and without 

language impairments, and at times offer conflicting results. Crain-Thoreson and Dale (1992) 

reported a strong correlation between receptive syntax and receptive vocabulary scores in a 

sample of 25 precociously developing 4½-year-olds; however, neither measure correlated with 

conceptual knowledge test scores. Chaney (1992) studied the performance of 43 TD children of 

ages 3-4 years on a comprehensive battery of tests that included measures of general language 

ability, receptive vocabulary and receptive and expressive syntax and morphology. All bivariate 

correlations between these four tests were statistically significant and all but one were of strong 

magnitude. More recently, Slade and Ruffman (2005) reported that in their sample of 44 TD 

middle-income preschoolers, almost all correlations among four different standardized tests of 

receptive vocabulary and syntax moderately to strongly correlated with each other cross-

sectionally (when children were 3½ years old) and longitudinally (when children were 4 years 
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old). Interestingly, some of the strongest associations were between non-corresponding measures 

across the two time points (e.g., correlation of .59 between syntax: word order measure at Time 1 

and semantics: nouns and verbs measure at Time 2). 

In a similar vein, working with 87 4-year-old children with resolved and unresolved 

language impairments, Bishop and Edmundson (1987) found strong to very strong correlations 

between four standardized measures of receptive and expressive syntax and vocabulary and a 

measure of the mean length of utterances (MLU; a measure of syntactic development based on 

language sample analysis) obtained from a story retell task. Surprisingly, total number of 

utterances (TNU; a measure of speech amount, similar to TNW) obtained from the same task 

was negatively associated with one receptive syntax measure and was not associated with any 

other tests. An analogous finding was reported in Boudreau and Hedberg (1999), a small-scale 

study that investigated oral language skills in 18 TD five-year-olds. Boudreau and Hedberg 

found that the TNU score based on a narrative retell task was not associated with TNW and 

MLU and was only correlated with NDW, whereas all three latter measures were very strongly 

associated with each other. More strikingly, Glenn-Applegate, Breit-Smith, Justice, and Piasta 

(2010) reported that in their sample of 43 3½-5-year-old TD children, narrative generation task 

measures of TNU, NDW and MLU, which strongly correlated with each other, were not good 

predictors of grammar, morphology and vocabulary scores from the CELF-P:2, a standardized 

test of language development. Taken together, this cross-sectional correlational evidence 

obtained on the basis of standardized tests suggests that the syntactic and lexical skills of 

preschool children are highly related, whereas other, less frequently studied oral language skills, 

such as conceptual knowledge and verbal productivity, deserve additional investigation as 

evidence of their belongingness in the domain of oral language skills is inconclusive.  
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It is possible, however, that the disconnect of verbal productivity from other oral 

language skills may stem from how it is operationalized and from the nature of the book and 

picture narrative generation and retell tasks as assessment methods. First, standardized story 

generation and retell tasks are designed to assess narrative skills, such as presence of main story 

elements and temporal and causal connections (Liles, 1993). Using these tasks for assessment of 

other oral language skills might not be appropriate. Secondly, the measure of TNU used in all 

three studies was perhaps not a suitable measure of verbal proficiency associated with advanced 

linguistic competence. Bishop and Edmundson (1987), for example, included all kinds of 

utterances in their TNU count, most of which were only partially intelligible. It seems likely that 

this lead to a negative association between oral language measures and TNU, which essentially 

became a measure of the number of short or attempted, revised, abandoned and otherwise 

deficient sentences produced by the child. By contrast, speakers who communicate using 

sophisticated lexical and syntactic structures use fewer, fully intelligible sentences of greater 

length. In light of this reasoning, it is likely that prior measures of TNU did not accurately gauge 

the skills they were intended to measure. 

Large-scale studies with standardized measures. The second group of studies on inter-

relations between oral language skills of preschoolers have been published in the last decade. 

Working with large samples and using sophisticated statistical approaches such as structural 

equation modeling, several cross-sectional and longitudinal investigations provided evidence in 

support of language unidimensionality among young children. Specifically, during their 

preschool years, children’s skills in semantics and grammar represent one latent general 

language competence construct, but later, probably sometime by the end of elementary school 

grades, these skills become more independent and are best represented by two-factor models 
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where semantics and grammar are highly correlated. For example, Language and Reading 

Research Consortium (2015) reported results of a five-year longitudinal project involving over 

900 children whose language development was first assessed at the age of 4 years through a 

battery of 14 standardized and researcher-developed measures of what these researchers termed 

lower- and higher-level language skills. In the prekindergarten and kindergarten grades, the uni-

dimensional model best represented children’s language ability. In the first and second grades, a 

two-dimensional model was preferred; however, the construct of lower-level language 

(vocabulary, morphology, and syntax) substantially overlapped with the construct of higher-level 

language skills (comprehension monitoring, narrative skills, and inferencing). In the third grade, 

there was evidence of emerging dimensionality of vocabulary and syntax domains whose shared 

variance was nonetheless very large, 75.5%. Converging evidence of unidimensionality of oral 

language comes from a recent Norwegian study with 600 4-year-old preschoolers (Klem et al., 

2015). Confirmatory factor analysis (CFA) demonstrated that all eight different first-order 

factors representing skills in semantics, syntax, morphology, and drawing inferences loaded on 

the same second-order factor, labeled general language. Similarly, Foorman, Herrera, Petscher, 

Mitchell, and Truckenmiller (2015) found that in their sample of 218 kindergarteners, 

vocabulary, syntax, and listening comprehension indicators loaded on one oral language factor, 

but in grades 1 and 2, they were best represented as three distinct factors. Finally, Tomblin and 

Zhang (2006), who tracked the language development of about 600 children for almost 10 years, 

found that in kindergarten, second and fourth grade, children’s receptive and expressive 

vocabulary and grammar scores fit one- and two-factor models equally well (correlations 

between the two factors ranged from .94 in kindergarten to .90 in fourth grade). In the eighth 
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grade, however, the two-factor model fit the data better (i.e., the correlation between the factors 

dropped to .78).  

All four large-scale longitudinal and cross-sectional studies described above provide 

findings that up to at least the first grade oral language skills among preschoolers represent a 

uniform construct. Results of Lonigan and Milburn (under review) suggest that differentiation 

between oral language skills occurs earlier – in preschool. In this cross-sectional study, 

vocabulary, syntax/grammar, listening comprehension, and vocabulary depth skills of 1,895 low-

income TD children in prekindergarten to fifth grade were measured using a battery of 19-20 

standardized tests. Here, a two-dimensional model with distinct yet highly related vocabulary 

and syntax factors had the best fit in all grades. It is possible that the difference in results stems 

from differences in sample characteristics – in Lonigan and Milburn (under review), children 

were primarily recruited from low-income populations, whereas in other studies, a range of SES 

was represented. However, participants’ test scores in Lonigan and Milburn were reported to be 

within the average range, which makes the above an unlikely explanation. The most probable 

source of discrepancy in findings is that the data collection design of Lonigan and Milburn 

(under review) allowed for finding a two-dimensional oral language structure as there were many 

indicators of each language construct. 

Lastly, only one study in this methodological group – Tomblin, Zhang, Weiss, Catts, and 

Ellis-Weismer (2004) – examined whether children’s amount of talk belongs to the same 

language dimension as semantics and grammar. Using a sample of 604 second-graders (379 with 

TD language and 225 with language impairments), Tomblin et al. found that child talkativeness 

measured by a five-item teacher report represented a factor distinct from the semantics and 

grammar factor. Moreover, a separate latent class analysis supported the multi-dimensionality of 
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these language skills: generally, children fell into two profiles characterized by competence in 

semantics and grammar versus pragmatics (i.e., social communication). Still, generalizing this 

finding to TD preschoolers is problematic because of this study’s sample characteristics and the 

nature of the measurement instrument, which was designed to assess if a given child socially 

dominates the floor rather than the child’s ease and speed of talking. To summarize, in this group 

of studies, similarly to the studies of the 1980-90s, preschoolers’ skills in vocabulary and syntax 

are strongly linked, whereas evidence regarding how amount of produced speech fits within oral 

language skills is still inconclusive. 

Cross-sectional studies with naturalistic language assessment. Another group of studies 

of inter-relations between oral language skills of preschool-aged children utilizes more 

naturalistic methods of measurement, specifically, analysis of language samples collected during 

various routine activities at child’s home. Language sample analysis (LSA) has evolved from a 

descriptive method of language development (Brown, 1973) to criterion referenced assessment 

that allows one to measure performance in specific linguistic domains (Miller, 1981). LSA 

begins with collection of representative language samples of sufficient length in various 

naturalistic contexts, samples are then transcribed and analyzed using specific term definitions 

and conventions (Miller, Andriacchi, & Nockerts, 2011). LSA allows one to obtain ecologically 

valid, detailed, multi-level information about oral language skills in a given child. Language 

sampling, being a kind of naturalistic observation, allows for objective records of spontaneous 

and genuine speech, which standardized sampling does not offer. Although LSA requires 

rigorous training and significant time and resource investment, it appears indispensable for a 

comprehensive, in-depth study of young children’s oral language skills.   
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Studies using LSA consistently report strong cross-sectional associations between 

measures of vocabulary, syntax, and verbal productivity in young children (Huttenlocher et al., 

2010; Spier, 2003; Tabulda, 2015; Ukrainetz & Blomquist, 2002). Huttenlocher et al. (2010), in a 

study that followed 47 diverse SES parent-child dyads from when children were 14 to 46 months 

old, found that correlations among child measures averaged over nine observation points were 

positive and strong. Using a subset of participants from the proposed study, Tabulda (2015) 

replicated this finding by reporting statistically significant associations between TNW, NDW and 

MLU in a sample of 40 TD 3-year-olds from diverse SES backgrounds. Notably, even the 

magnitude of associations between variables was similar: ranging from .65 to .89 in Huttenlocher 

et al. (2010) and from .65 to .85 in Tabulda (2015). The correlations in Ukrainetz and Blomquist 

(2002) were even higher, ranging from .86 to .99. This study included 28 TD 4-6-year-olds from 

diverse backgrounds. Based on these findings, it appears that when the three child language skills 

of interest are measured naturalistically, they represent interconnected facets of the same general 

underlying linguistic competence. 

Longitudinal mixed-method studies. Additional evidence related to inter-relations of oral 

language skills comes from a small number of longitudinal studies that used a combination of 

measures based on methods of language sample analysis and standardized testing; as a group, 

these studies provide mixed results. Walker, Greenwood, Hart, and Carta (1994), which used a 

subset of 32 children from the seminal Hart and Risley (1995) study, reported that measures of 

children’s NDW and MLU calculated from hour-long language samples collected at the age of 3 

strongly correlated with expressive and receptive language scores in kindergarten. Using a cross-

method design, Scarborough (1990) tracked development of oral language and code-related skills 

in a sample of 52 children with and without risk for dyslexia. She found significant moderate 
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partial (controlling for IQ) correlations among two standardized measures of expressive and 

receptive vocabulary and MLU from 30-minute play-based language samples when children 

were 2½ years old (Time 1); however, children’s NDW obtained from the same language 

samples did not correlate with any of them. When children were assessed at the age of 3½ years, 

their receptive vocabulary score from a standardized test correlated with all Time 1 measures, 

standardized and naturalistic, so did their expressive vocabulary score, except for the association 

with Time 1 NDW. Furthermore, when children reached the age of 5 years, the relation between 

expressive vocabulary score from a standardized test and Time 1 MLU also disappeared, which 

renders the complete set of findings inconsistent and difficult to interpret. Partially replicating 

Scarborough’s (1990) findings, Condouris, Meyer, and Tager-Flusberg (2003) did not find cross-

sectional associations across syntax and vocabulary domains. Using a sample of 44 high-SES 

high-functioning verbal children with autism of ages 4-14, they found that after controlling for 

age, children’s MLU from play-based language samples was only uniquely predicted by 

performance on two morphosyntactic tasks and children’s NDW was only uniquely predicted by 

performance on four lexical tasks, thus supporting the two-factor structure of grammar and 

semantics. The results of these regressions held despite the fact that many measures from 

standardized tests and language samples were bivariately correlated, including NDW and MLU 

(r = .77). Of importance here are the facts that the samples in all three cross-method studies are 

relatively small and that in the two latter studies, they include children with known language and 

developmental disorders. 

Synthesis of the complete body of empirical evidence presented above shows that oral 

language skills of preschool-aged children are highly inter-related, especially when examined 

cross-sectionally and measured by the same instruments. Nonetheless, the few findings 
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suggesting that these associations seem to weaken with time and may be affected by cross-

method designs undermine the soundness of the uni-dimensional view on oral language skills. In 

the present investigation I used a cross-method longitudinal design and thus addressed some of 

these issues, in particular, if child verbosity, measured through language sample analysis and 

conceptualized as ease and speed of talk, and thus as oral proficiency, have a longitudinal 

relation with standardized measures of semantics and grammar. In addition, my study focused on 

young children who do not belong to any special populations, thus addressing the need for cross-

method longitudinal investigations of language acquisition among typically developing children. 

Phonological Awareness 

PA refers to the ability to identify sounds in a stream of spoken language and change 

them at various levels: single sounds (i.e., phonemes), syllables, onset-rimes and word-end 

rimes, and words (Lonigan, 2006; Lonigan et al., 1998; Lonigan et al., 2000). PA begins 

developing very early and can be reliably measured as early as the age of 2; it is typically well 

acquired sometime in the early primary grades (Lonigan et al., 1998; Suortti & Lipponen, 2014). 

Primitive levels of PA in young children may be seen in their ability to judge if a word is said 

correctly or to break compound words into their constituents (e.g., rainbow is rain and bow), 

whereas children with more advanced PA can manipulate single phonemes (Chaney, 1992; 

Lonigan et al., 1998; Phillips, Clancy-Menchetti, & Lonigan, 2008). Among the most common 

tasks tapping PA are judgment, correction, blending (i.e., combining), and elision (i.e., leaving 

out) of word parts of various length (Chaney, 1992; Lonigan et al., 2000). The majority of 

studies suggest that although PA is measured by numerous tasks, it represents a single construct 

(Anthony et al., 2002; Stahl & Murray, 1994). Relative to other code-related skills, PA has 
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garnered much attention due to its unique and strong relation with word decoding, a primary 

conventional literacy skill (Lonigan et al., 2008a).  

Inter-relations of phonological awareness and oral language skills within and across 

time. Within the EL framework, a large amount of theoretical and empirical work has been 

devoted to uncovering the associations between young children’s code-related and oral language 

skills. According to the proponents of the comprehensive language approach (CLA), children’s 

EL skills are inter-related, develop in tandem and may be used as predictive indicators for each 

other (Dickinson & Tabors, 2001; Dickinson et al., 2003; NICHD Early Child Care Research 

Network, 2005; Scarborough, 2001). The CLA advocates see children’s literacy development as 

“a complex French braid of abilities, including strands of phonology, semantics, syntax, 

discourse, reading, and writing that are commenced at various times and woven in with other 

strands” (Dickinson et al., 2003, p.465). As shown in Figure 1, the first literacy strand comprises 

language skills and includes world knowledge, vocabulary, various language structures (syntax, 

semantics, etc.), verbal reasoning, and literacy knowledge (print concepts, genres, etc.); the 

second strand consists of code-related skills, such as PA, decoding and sight word recognition 

(Scarborough, 2001). The CLA posits that young children’s oral language and code-related skills 

develop in relative unison and constitute a uniform, within and between different time points, 

linguistic profile in a given child (NICHD Early Child Care Research Network, 2005). 

Out of all code-related skills, PA has garnered the most attention. Many researchers have 

investigated the links between young children’s PA and a host of oral language skills (e.g., 

Chaney, 1992; Farrar, Ashwell, & Maag, 2005; Lonigan et al., 2000; Scarborough, 1990). The 

most-studied among them is the relationship between lexical skills and PA, which, as 

documented in many studies, is strong and potentially causal (Dickinson et al., 2003; Lonigan, 
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Figure 1. Illustration of the many strands that are woven together in skilled reading. Adapted 
from “Connecting Early Language and Literacy to Later Reading (Dis)Abilities: Evidence, 
Theory, and Practice,” by S. H. Scarborough, 2001. In S. Neuman and D. Dickinson (Eds.), 
Handbook of research in early literacy V. 1 (p. 98). New York, NY: The Guilford Press. 
Copyright 2001 by the Guilford Press. Adapted with permission. 
 
 
2007; Metsala, 1999). According to the lexical restructuring/reorganization model (LRM; 

Metsala, 1997, 1999, 2011; Metsala & Walley, 1998; Walley, Metsala, & Garlock, 2003), PA 

develops in young children as a result of growing vocabulary size and the ensuing need to 

discriminate between the ever increasing number of various, oftentimes similar-sounding, words. 

According to Metsala and colleagues, initially children process spoken words holistically, as 

indivisible units, and only later do lexical representations stored in their mental lexicons become 

more detailed, and segmentally structured. This segmental restructuring occurs gradually, on an 

item-by-item basis and is affected by a given word’s age of acquisition, frequency of occurrence 

in the input, and the number of similar-sounding neighbors (Metsala, 1997, 1999). 
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Some of the LRM’s theoretical postulations have found support in research, albeit mostly 

in cross-sectional studies. For instance, Suortti and Lipponen (2014) found that expressive 

vocabulary in a sample of 110 2-6-year-old Finnish preschoolers moderately to strongly 

correlated with seven different PA tasks. Metsala (1999) reported that scores of 61 4-6-year-old 

middle- and upper-class preschoolers on three different tests of PA strongly correlated with their 

receptive vocabulary score. Lonigan et al. (2000), who worked with a sample of 96 middle- to 

upper-income preschoolers, found that the PA factor was related to a composite oral language 

factor that included receptive and expressive vocabulary scores. This relation held concurrently 

when children were 3½ years old (i.e., the correlation between Time 1 oral language and Time 1 

PA was .33) and longitudinally when children were almost 5 years old (i.e., the correlation 

between Time 1 oral language and Time 2 PA was .29). Likewise, working with a sample of 90 

preschoolers, Torppa et al. (2007) documented cross-sectional and lagged correlations between 

PA and vocabulary measured at several time points between the ages 3½ to 6½. 

On the other hand, there exists some evidence that may conflict with the LRM’s 

predictions. Scarborough (1990) found that 5-year-old children’s PA moderately correlated with 

vocabulary measured at the age of 2½. Interestingly, Time 2 child PA only correlated with Time 

1 receptive and expressive vocabulary assessed by standardized tests but not with the NDW, 

which was obtained on the basis of language sample analysis. Scarborough suggested that this 

finding was likely due to the observed dissociation of the NDW measure from other language 

indexes and called for more thorough longitudinal examination of the relationship between NDW 

and child PA. McDowell, Lonigan, and Goldstein (2007) reported a very strong positive 

correlation of .80 between a combined receptive and expressive vocabulary score and a 

combined score on eight PA tasks in a sample of 700 2-5-year-olds from diverse SES 
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backgrounds. However, the relationship between vocabulary and PA was not moderated by age. 

According to the authors, this finding contradicted the LRM, which predicts that as children 

become older, their lexicon expands and, in turn, their PA improves. In addition, Lonigan et al., 

(1998) reported weak to moderate associations between the scores on four different phonological 

sensitivity tests and expressive and receptive vocabulary, but these relationships were only 

significant for the group of middle and high-income 4-5-year-olds. By contrast, in the three other 

groups (low-income 2-3-year-olds, low-income 4-5-year-olds, and middle-to-high income 2-3-

year-olds), associations between the vocabulary and PA scores did not reach statistical 

significance. 

McDowell et al. (2007) and Lonigan et al. (1998) hypothesized that an explanation for 

these findings may come from the idea that children’s vocabulary skills develop not necessarily 

as a function of age but as a result of other factors in child’s environment, such as home literacy. 

Although neither study included assessment of the HLE, such an explanation is plausible because 

the indirect effect of the HLE (primarily of its shared reading component) on child PA through 

child oral language and code-related skills has been documented (Evans, Shaw, & Bell, 2000; 

Lonigan, Shanahan, Cunningham, & the National Early Literacy Panel, 2008; Scarborough & 

Dobrich, 1994; Sénéchal & LeFevre, 2002; Torppa et al., 2007). Based on the findings that 

shared reading, which is language-based in nature, and quantity and quality of language input 

from primary caregivers directly predict child oral language development (Hart & Risley, 1995; 

Hoff, 2003; Lonigan et al., 2008b; Rowe, 2012) and indirectly predict some code-related skills, it 

is of interest to further investigate the relations between language exposure, child oral language 

and PA, particularly in a longitudinal framework. 
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Young children’s PA has also been linked to morphosyntactic skills. One of the first 

papers that reported on PA and grammatical skills in preschool children was Scarborough 

(1990); it investigated the development of oral language and metalinguistic skills in 52 TD 

children and children with dyslexia. The study documented a moderate correlation between child 

MLU obtained at the age of 2½ and PA at the age of 5; this correlation was only slightly larger in 

magnitude than the one between child vocabulary and PA (r=.40, p<.01 and r=.32, p<.05, 

respectively). Echoing Scarborough’s (1990) findings, Foorman et al. (2015), working with a 

much larger sample of kindergarteners (n=218), found that cross-sectional correlations between 

three PA measures and four standardized measures of receptive and expressive vocabulary and 

syntax were all statistically significant and of approximately the same magnitude (rs ranged from 

.31 to .60). Furthermore, using CFA and structural equation modeling, Foorman et al. reported 

that although syntax and vocabulary indicators loaded on the same factor, separate from the PA 

factor, the correlation between these factors was very strong (r=.81). 

Somewhat contrasting findings emerged from other studies. Crain-Thoreson and Dale 

(1992), who worked with 25 verbally precocious children, reported that MLU at the age of 2 

years uniquely predicted PA at 4½ years. More recently, Farrar et al. (2005) reported that in their 

sample of 20 preschoolers from middle and upper-middle class families, grammatical complexity 

measured by parent report and MLU obtained though language sample analysis at 27 months 

strongly correlated with rhyming and elision task scores measured by standardized tests when 

children were 4½ years old. Furthermore, Chaney (1992), using a sample of 43 3-4-year-olds 

from diverse SES, found a strong positive association between combined PA score and 

morphological and syntactic awareness measured by researcher-designed tests; however, the 

relationship between PA and another researcher-designed test of receptive and expressive 
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grammatical knowledge did not emerge. Chaney (1998), reporting on the same sample in a later 

study, found that 3-year-olds’ morphosyntactic awareness predicted their PA in first grade, 

whereas their early vocabulary score did not. The last two studies suggest that the link between 

syntactic skills and PA is stronger than the relation between lexical skills and PA. Crain-

Thoreson and Dale (1992) hypothesized that this association is likely due to children’s 

development of “analytic approach” (p. 427) to language, which allows for mastery in 

phonological and grammatical domains.  However, the overall empirical evidence suggests that 

both vocabulary and syntactic skills are associated with children’s PA when measured at the 

same time whereas evidence concerning their across-time relations is mixed. 

Finally, research associating quantity of child verbal output and PA is extremely scarce. I 

located only one study to date – Boudreau and Hedberg (1999) – that investigated this relation. 

Out of four different indices (TNU, TNW, NDW, and MLU) based on language sample analysis, 

only the latter, measure of syntactic skills, had a significant, strong association with PA 

measured by expressive and receptive rhyming tasks. The Boudreau and Hedberg (1999) study 

had several limitations: a small sample size (n=18), language samples that were collected not 

naturalistically but through narrative retell of a wordless picture book, and the relations were 

only studied cross-sectionally. In summary, some of the longitudinal relations between PA and 

oral language skills have received empirical support (e.g., syntax and PA), some have received 

mixed evidence (e.g., vocabulary and PA), whereas others have not yet been closely studied 

(e.g., verbosity and PA). 

To summarize this section of literature review, the extant research on the topic of 

longitudinal continuity and inter-connections of young children’s EL skills generally lends 

evidence that oral language skills and PA are parts of a relatively uniform and stable linguistic 
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profile. What is lacking is an in-depth understanding of how a wide range of child language 

skills relate to each other across time and assessment contexts. The present study aimed to help 

fill in the gaps and resolve inconsistencies in the existing literature. This investigation is unique 

in its orientation to link together early oral language skills, such as vocabulary, syntax, and 

speech amount measured through language sample analysis, and later oral language and code-

related skills, specifically PA, as measured by standardized tests. If such relations were present, 

this finding would provide empirical evidence of longitudinal cross-method connections among 

different EL skills, thus supporting existing work on the unidimensionality of oral language in 

young children and extending it to broader EL skills, which has not been attempted before.  

Role of Parent Language Input in Children’s Early Linguistic Competencies 

Young children’s gradual progress in language acquisition has been found to be affected 

by many factors, including family SES (Hoff, 2003), maternal education (Dollaghan et al., 

1999), child birth order (Hoff-Ginsberg, 1998), child gender (Huttenlocher et al., 1991), 

language impairment status (Rice et al., 2010) and others. However, the quantity and quality of 

linguistic input received from the primary caregiver(s) appears to explain the most variance in a 

child’s concurrent and subsequent emergent literacy skills, including competencies in the areas 

of vocabulary, grammar, and PA (Bowers & Vasilyeva, 2011; Hart & Risley, 1995; Huttenlocher 

et al., 2010; Zimmerman et al., 2009).  

Lexical Skills 

Parents’ contributions to the development of lexical skills in preschool-aged children 

have been well researched, but the findings regarding which exact properties of parent language 

input relate to child vocabulary are contradictory. Some researchers found that in comparison 

with other parent language properties, lexical diversity of parent input is the only significant 
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predictor of child vocabulary. For instance, Pan, Rowe, Singer and Snow (2005), studying 108 

White low-SES mother-child dyads indicated that children whose mothers produced higher 

NDW had faster vocabulary growth between 14 and 36 months; at the same time mothers’ 

talkativeness as measured by TNW did not predict child vocabulary. Similarly, Demir-Vegter, 

Aarts, and Kurvers (2014) reported that in their sample of 15 Turkish-speaking mother-child 

dyads, mother TNW measured when children were 3 years old did not correlate with children’s 

receptive vocabulary measured by a standardized test when children were 3, 4 and 5 years old. In 

contrast, early lexical diversity of parent speech strongly and positively correlated with 

children’s vocabulary at all three time points. In my cross-sectional study of 40 3-year-olds from 

diverse SES backgrounds, a moderate positive association between parent and child NDW was 

found, whereas the correlation between parent TNW and child NDW was non-significant 

(Tabulda, 2015). Finally, Rowe (2012), who worked with 48 parent-child dyads from diverse 

backgrounds and used a series of multiple regression models, also found that parent NDW (but 

not TNW) measured when children were 2½ meaningfully predicted children’s performance on a 

standardized test of receptive vocabulary a year later with child vocabulary at 2½ held constant. 

On the other hand, there is evidence that the amount of parent talk does have relations 

with child vocabulary skills on par with the lexical diversity of parent input. For instance, Song, 

Spier, and Tamis-LeMonda (2014) found that receptive vocabulary scores of 70 low-income 3-

year-olds were significantly associated with both parent NDW and TNW obtained at the age of 2 

(i.e., r = .37 and r = .29, respectively). In addition, Huttenlocher et al. (1991), in a longitudinal 

study of vocabulary development in 14 to 26-month old children, reported that the amount of 

maternal speech measured in TNW robustly predicted children’s vocabulary growth. 
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However, when morphosyntactic complexity of parent speech, usually measured by MLU 

in morphemes or words, is added to the list of predictors, it appears to be more robust than parent 

amount of input and its lexical sophistication. Hoff and Naigles (2002) and Hoff (2003) reported 

on a sample of 63 White mid- and high SES parent-child dyads who were assessed at two time 

points, 10 weeks apart, when children were 21 and 24 months old. They found that the strongest 

partial correlation was between parent MLU at Time 1 and child NDW at Time 2 with earlier 

child NDW held constant (r = .55). Importantly, weaker but significant partial correlations 

between parent TNW and NDW were also observed (r = .21 and r = .22, respectively). Next, a 

hierarchical analysis revealed that when child Time 1 NDW was controlled, only parent Time 1 

MLU predicted child Time 2 vocabulary, uniquely accounting for 22% of the variance.  

The most important contributions to answering the question of which parent input 

properties may affect young children’s vocabulary skills were made by two multi-year research 

projects conducted by Hart and Risley (1995) and Huttenlocher et al. (2010). The first project is 

the most widely known study investigating the variability of parent linguistic input and its 

relation with child oral language skills. Hart and Risley recruited 42 families from diverse SES 

backgrounds and observed their interactions for one hour every month from when children were 

7 months of age to when they turned 3 years old. The results revealed that parent NDW averaged 

over a period of observations when children were 13-36 months old was most strongly associated 

with child NDW at 3 (r = .72), but associations with parent TNW and syntactic complexity were 

also strong (r = .62 in both cases).  

Huttenlocher et al. (2010) reported similar findings in a sample of 47 14-46-month-olds 

who were audio-recorded at home nine times, every four months, for a period of 32 months. 

Huttenlocher et al. found that the cumulative child NDW was equally well predicted by parent 
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TNW and NDW and that when both predictors were considered simultaneously, they became 

non-significant, which often happens when variables are interrelated. In the second set of 

analyses, where parent TNW was excluded due to multicollinearity with parent NDW, child 

lexical diversity was only predicted by parent NDW and was not predicted by syntactic 

complexity, either at the constituent (number of various words and phrases in a clause) or at the 

clausal (different ways of combining clauses in a sentence) level. A similar finding was reported 

in Tabulda (2015) where parent syntactic skills measured by MLU were not correlated with child 

lexical skills, whereas parent NDW was. 

To summarize, based on the cumulative evidence presented above, it appears that during 

the preschool years, child vocabulary skills are primarily predicted by lexical diversity of parent 

input provided at an earlier time. Empirical evidence in support of this claim comes from studies 

that had comparatively large samples (e.g., Pan et al., 2005), samples with diverse SES 

characteristics (e.g., Rowe, 2012), or measured parent and child oral language at several time 

points using a variety of predictor and outcome variables (e.g., Hart & Risley, 1995; 

Huttenlocher et al., 2010). Contradictory findings, on the other hand, appear to come from 

investigations that are both fewer in number and are methodologically weaker due to having non-

representative samples and less rigorous data collection and analyses plans (e.g., Hoff, 2003; 

Song et al., 2014). However, as illustrated in Figure 2, because there are contrasting findings in 

the literature and because even in methodologically superior studies associations with parent 

speech properties other than vocabulary are also strong, additional examination of the relation 

between parent language and child vocabulary skills is warranted, especially an investigation that 

includes multiple predictors and controls in the model. 
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Figure 2. Relations between parent oral language properties and child vocabulary skills. 
Note: Solid arrows indicate established relations, whereas dotted arrows indicate relations in 
need of additional study. 
 

Syntactic Skills 

The role of parent linguistic input in acquisition of syntactic skills among preschoolers 

has received less attention than has the development of child lexical skills. Furthermore, the 

majority of these studies addressed children’s syntactic skills only in relation to the syntax-

related properties of caregivers’ speech, i.e., excluding other parent input characteristics (Hoff-

Ginsberg, 1986; Huttenlocher et al., 2002; Naigles & Hoff-Ginsberg, 1998). In a few cases when 

language features were studied comprehensively, oral language skills of only one member of the 

dyad were investigated (e.g., Huttenlocher et al., 2007; Vasilyeva, Waterfall, & Huttenlocher, 

2008).  

The studies that only researched the connection between parents and children’s use of 

syntax found that the relation is robust. In Hoff-Ginsberg (1986), analysis of four half-hour 

verbal interactions between 22 mothers and their 2-year-old children revealed that children’s 

growth in use of some syntactic features was associated with mothers’ speech measures. 
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Children whose mothers’ input contained more noun phrases per utterance, more wh-questions, 

and more self-repetitions showed faster growth in the number of words and verb and noun 

phrases per utterance. At the same time, mothers’ MLU at Time 1 when children were 26 months 

old was unrelated to any of the child variables, including child MLU, at any time point (26, 28, 

30, and 32 months of age). Similar conclusions were reached in Huttenlocher et al. (2002), where 

researchers conducted a series of studies investigating relations between syntactic complexity of 

caregivers’ input and development of syntactic awareness and skills of preschool-aged children. 

In the first study, with 34 4-year-old children and their parents from low- and middle-SES 

backgrounds, the proportion of multiclause sentences in parent speech strongly predicted the 

proportion of multiclause sentences produced by children at home and at school, accounting for 

39% and 35% of variance, respectively. By contrast, the frequency of multiclause sentences in 

parent speech did not predict child outcome. Based on these findings, it appears that provision of 

parent language input that is dense in its syntactic sophistication is more beneficial for 

development of child syntactic skills compared to parent language input that contains large 

number of sophisticated syntactic structures embedded in an overall large amount of speech.  

In the second study in Huttenlocher et al. (2002), authors reported results from a different 

sample of 48 4-year-olds and their parents from low- and middle-SES, whose language samples 

were obtained in the lab setting; in addition, children were administered a standardized test of 

syntactic comprehension. Here again, only the proportion of complex sentences in parent speech 

predicted the proportion of such sentences produced by children; however, the amount of 

explained variance dropped from 39%-35% to 14%, likely due to changes in coding of simple 

and complex sentences. In addition, the proportion of multiclause sentences in parent speech 

accounted for 14% of the variance in children’s comprehension of syntactically complex 
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utterances. Cross-sectional evidence from Hoff-Ginsberg (1986) and Huttenlocher et al. (2002) 

strongly suggests that young children’s development of the syntactic skills depends on how 

syntactically complex the input is that they receive from primary caregivers. On the other hand, 

findings from Tabulda (2015), the only study to date that included TNW, NDW, and MLU 

measures for both dyad members, provided evidence that lexical diversity of parent input had a 

stronger association with child syntactic skills than did parent MLU. In this study, the correlation 

between parent NDW and child MLU was .59 at an alpha-level of <.001, whereas the correlation 

between parent MLU and child MLU was .36 at an alpha-level of <.05. This finding was 

partially corroborated by limited evidence from one longitudinal investigation. Working with 70 

low-income TD preschoolers, Spier (2003) found that syntactic complexity of their speech at the 

age of 3 was moderately correlated with parent NDW at the age of 2 and was not correlated with 

parent TNW. Here, however, syntactic complexity of parent speech was not examined.  

The most important findings concerning the sources of children’s syntactic skills come 

from Huttenlocher et al. (2010), described in detail in the previous section on child vocabulary. 

Here, children’s use of simple syntax (i.e., within clauses) was predicted by parent use of simple 

syntax, parent lexical diversity and parent amount of talk; however, when considered 

simultaneously, only parent simple syntax remained significant. Next, children’s use of complex 

syntax (i.e., across clauses) was also predicted by all three parent variables; but then again, when 

entered into the regression model simultaneously, child complex syntax was significantly 

predicted by parent lexical diversity and simple syntax. Huttenlocher et al. hypothesized that this 

patterns of relations reflects “the hierarchical nature of language” (Huttenlocher et al., 2010, p. 

361), such that before children are able to produce syntactically complex utterances, they first 

need to possess sufficient knowledge of lexical items and then the knowledge of how to combine 
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constituent (i.e., within clauses) elements. In addition, the frequency with which children are 

exposed to linguistic components at all levels also plays an important role.  

To sum up the few existing findings on the relation between properties of parent input 

and development of syntactic skills in children, it appears that evidence from published cross-

sectional studies, despite being informative, lacks robustness – parent language is measured 

narrowly, samples are relatively small, and finally, not all relations among parent and child 

syntactic skills are statistically significant. As for the longitudinal studies, Spier (2003), one of 

the two papers on the topic, did not include syntactic complexity of parent speech in the 

analyses, which seems counterintuitive. Lastly, despite the plethora of evidence presented in 

Huttenlocher et al. (2010), some questions remain unanswered, in particular, will and which 

parent language properties contribute to children’s development of syntactic skills in a 

longitudinal cross-method investigation with multiple language quantity and quality variables 

where children’s prior linguistic competence is controlled (see Figure 3 for illustration). 

 

 

Figure 3. Relations between parent oral language properties and child grammar skills. 
Note: Solid arrows indicate established relations, whereas dotted arrows indicate relations in 
need of additional study. 
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Phonological Awareness  

As mentioned earlier, in their search for parent predictors of child EL skills, researchers 

have primarily focused on children’s development of lexical and, to lesser extent, syntactic skills 

as the outcomes. As illustrated in Figure 4, there are no studies to date that examined concurrent 

and/or lagged relations between properties of parent linguistic input directed at young children 

and children’s PA. The only study that provided relevant findings regarding this relation is 

Zimmerman et al. (2009), where 71 parents and their 2 to 48 months old children from diverse 

backgrounds were audio-recorded for 12 hours every month over the span of 18 months. Parent 

cumulative word count predicted later child composite scores on a standardized language test, 

which included one PA subtest, while child prior language test performance was controlled. 

Although the amount of language data collected in Zimmerman et al. (2009) is massive, they are 

only limited to parent amount of speech and number of parent-child conversational turns, leaving 

other potentially useful parent predictors unexplored. Given the connection, first, between parent 

language input and child outcomes and, second, between children’s oral language skills and PA, 

it is of interest to investigate whether and which properties of parent language are longitudinally 

related to specific oral language and code-related skills of the child over and above children’s 

prior language achievement. If relations between parent amount of speech, lexical diversity and 

syntactic complexity and child PA at a later time point are established in the present study, these 

results would provide first of its kind evidence that directly assessed parent language input not 

only affects child oral language but also code-related skills, thus bridging the disconnect between 

reading achievement and language development disciplines. 
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Figure 4. Relations between parent oral language properties and child phonological awareness. 
Note: Dotted arrows indicate relations in need of additional study. 
 
 

(De)Contextualized Language Use in Parent-Child Dyads 

In addition to examining the development of emergent literacy skills in preschoolers and 

the role of parent language input in this process, the present study is aimed at investigating how 

contextualized (centered around immediate environment) and decontextualized (centered around 

temporally and spatially distant events) parent language input predicts children’s acquisition of 

oral language and code-related skills. As mentioned in the introduction, there exists some 

evidence in support of differential effects of the two types of language input on children’s 

emergent literacy competence, but due to rather limited and at times conflicting findings, 

additional research of the topic is warranted. 

Nature and Importance of (De)Contextualized Language 

As children transition from toddlerhood into elementary school age, their communication 

skills progress along a continuum from conversational oral language to literate written discourse 

(Westby, 1991). Gradually, children learn to understand and produce language that is not 

centered on their immediate environment but instead focuses on spatially and temporally 
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removed people, objects, and events. In her theoretical paper on literacy and language 

development, Snow (1983) describes how young children advance from talking about the 

concrete “here-and-now” to discussing the abstract “there-and-then”. When children begin to 

“use language to monitor and reflect on experience, and reason about, plan, and predict 

experiences” (Westby, 1991, p. 334), they construct language that is decontextualized. 

Importantly, literate language does not supersede or dominate over the conversational; instead, 

the two language forms are interrelated and represent formal and informal communicative 

registers (Benson, 2009). 

Acquisition of decontextualized language (DL) among TD children is evidenced in 

children’s use of referential structures to talk about their own and others’ experiences, in the 

ability to talk about absent objects and people and past and future events, in competence to 

converse with unfamiliar partners, and finally, in the capacity to estimate their interlocutor’s 

level of knowledge (Snow, 1983). As summarized by Westby (1991), contextualized language 

(CL) and DL differ from each other thematically, functionally and structurally. The topic of 

contextualized conversations is everyday objects and situations; most meaning in contextualized 

exchanges is derived from the context, intonation and prosody, gestures and facial expressions. 

The primary functions of CL are regulation of on-going social interaction, issue of requests and 

commands, and communication with a few familiar people for concrete and practical purposes. 

The syntactic structure of CL is repetitive and simple, and semantically it comprises familiar, 

high-frequency words, many of which are personal and demonstrative pronouns. 

Decontextualized discourse, on the other hand, thematically revolves around abstract or 

unfamiliar objects and situations, and meaning comes from inferences and conclusions drawn 

from the text. DL is used to regulate thinking and planning, to reflect on experiences, to seek 
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information, and for pedagogical purposes. It is syntactically concise and dense, with vocabulary 

being specific and of low frequency; structural cohesion in DL is based on formal linguistic 

markers referred to as literate language features. Children’s competence in using the literate 

language features of DL is evidenced in their production of specific linguistic forms such as 

elaborated noun phrases, linguistic and mental state verbs, adverbs, and subordinating and 

coordinating conjunctions (Benson, 2009; Brown, 1973; Curenton & Justice, 2004; McGregor, 

2000). These linguistic elements are the primary vehicles used to convey meaning in 

decontextualized, oral or written, discourse (Pellegrini, 1985).  

Facility with DL is vital for academic success because upon formal school entry, children 

are increasingly exposed to and expected to participate in exchanges of information that are 

decontextualized (Griffin, Burns, & Snow, 1998). Many curriculum activities and assessments, 

for example, following teacher’s oral directions on an assignment or circling all “action words” 

in a worksheet, are of a high level of abstraction, use specialized lexicon and grammar and lack 

an immediate communicative purpose. These characteristics make such tasks challenging for 

children with weak DL skills (Westby, 1991). Furthermore, DL competence has been linked to 

success in a number of academic areas (Dickinson & Snow, 1987; Snow, Cancino, Gonzalez, & 

Schriberg, 1989). For instance, children with under-developed DL competence struggle in 

producing high-quality formal definitions for vocabulary words, presumably due to lack of 

understanding of what information is relevant and how it should be “packaged” into a linguistic 

structure (Snow, Cancino, De Temple, & Schley, 1991). Those 3-to-5-year-old children who 

have better understanding of the distinction between CL and DL, produce higher quality oral 

narratives of familiar stories (Sulzby, 1983). Kindergarteners with higher scores in 

decontextualized tasks of story understanding and formal definitions perform better on measures 
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of PA, decoding and spelling (Dickinson & Snow, 1987) and reading comprehension (Roth, 

Speece, & Cooper, 2002). Summing up the role of DL in the school setting, Snow (1983) 

proposed that children who struggle academically “are not failing at reading and writing but at 

comprehending and producing decontextualized information” (p. 186). 

Role of Parent DL Input in Child Emergent Literacy Skills 

In an effort to identify influential sources of children’s academic achievement, Snow 

(1983) contended that children’s home support for literacy, defined as experiences with books, 

albeit important, is not a determining factor in learning to read and write. Instead, the literate 

features contained in language input received at home prepare children to acquire written forms 

of literacy. Furthermore, Snow states that decoding skills are “simple enough to be acquired at 

school, whereas developing the skill of using language in a decontextualized way relies more 

heavily on experiences only home can provide” (Snow, 1983, p. 187). The view that children’s 

competence in using DL is shaped by their home experiences has been supported by research 

(Dickinson & Tabors, 2001; Haden, Haine, & Fivush, 1997; Peterson & McCabe, 1994).  

In her ethnographic account, Heath (1983) described how children’s success in 

elementary school was affected by the way parents discussed fictional and real stories with their 

preschool-aged children. Middle-class, mainstream families encouraged children to provide 

“reason-explanations” and affective commentaries, in addition to stating factual information 

about where and when an event occurred and who was involved. White, working-class families 

discouraged fictionalized narratives, mostly asked children to provide labels and avoided 

explanations of how things work or of their relevance. Despite undifferentiated initial academic 

success, upon entering the fourth grade, children from the working-class community showed 

signs of academic struggle, especially when asked to provide narrative accounts of their own 
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experience, to switch points of reference, or to explain real or fictional characters’ motivation 

and emotional states. 

 Beside observational accounts, a substantial body of empirical studies documents 

important role that parents’ DL input plays in emergent literacy development of young children. 

Beals, DeTemple, Tabors, and Snow (1991) presented a portion of findings from a well-known 

Home-School Study of Language and Literacy Development (HSSLLD; Dickinson & Tabors, 

2001), where 80 low-income families with preschool-aged children were followed for several 

years and assessed at multiple time points through various methods. Among other findings in 

Beals et al. (1991), the amount of narrative and explanatory talk that parents directed to their 4-

year-old children during mealtime correlated with children’s vocabulary and listening 

comprehension scores in kindergarten (rs ranged from .45 to .61). In another paper based on the 

HSSLLD sample, DeTemple (2001) reported that parents who used more decontextualized talk 

(i.e., talk about past experiences, predictions, and inferences) while reading to their 3-year-old 

children had children who two years later scored higher on the measures of code-related skills, 

listening comprehension, and receptive and expressive vocabulary (rs ranged from .31 to .46). 

By contrast, higher amounts of contextualized language (i.e., reading of the book, labeling of 

illustrations, asking yes-no questions) produced by parents had negative associations with 

children’s EL skills (rs ranged from -.28 to -.46). Katz (2001), who also used the HSSLLD data 

and reported on the effects of parent talk produced during semi-structured free-play, found that 

only sometimes – in four out of twelve instances – did parent pretend talk during play episodes at 

the ages of 3, 4 and 5 years correlate with measures of children’s EL in kindergarten (rs ranged 

from .27 to .48). 
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In another, albeit small-scale, longitudinal investigation conducted by Reese (1995), 20 

White middle-class mother-child dyads were audio-recorded during book reading and 

conversations about past events at child’s age of 40, 46, and 58 months; at 70 months of age, 

children’s emergent literacy skills were assessed. Children’s knowledge of print concepts, 

semantics and narrative skills were positively predicted by the level of use of decontextualized 

utterances by parents across both contexts. Furthermore, measures obtained from the shared past 

events narratives emerged as more powerful predictors of children’s emergent literacy skills 

compared to the measures from the book reading context, echoing the findings from the 

HSSLLD. 

Most recently, Demir et al. (2015) reported results of a study that directly relates to the 

study presented here as its methodology and research questions are similar. Demir et al. (2015) 

employed a sample of 49 TD children and their parents; their verbal interactions were recorded 

for 90 minutes during performance of routine daily activities when children were 2½ years old, 

transcribed and coded for TNW, NDW, MLUw, and number of decontextualized utterances that 

included narrative-, pretend-, and explanation-type utterances. Several years later, when children 

were in kindergarten, their vocabulary, syntactic and narrative skills were measured through a 

battery of standardized tests. Regression analyses revealed that while controlling for family SES 

and child NDW at 2½, child vocabulary skills at age 6 were predicted by the number and MLUw 

of decontextualized utterances in parent input provided at 2½ and were not predicted by the 

number of contextualized utterances. Similarly, controlling for family SES and child earlier 

language, child syntactic and narrative skills in kindergarten were predicted by the number of 

decontextualized utterances contained in parent input and were not predicted by the number of 

contextualized utterances when children were 2½. In addition, the relation between child oral 
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language skills and parent use of decontextualized utterances was remarkably robust as their 

regression coefficients were similar in magnitude to the coefficients of the relations between 

early and later child language and despite the finding that only 7% of all parent utterances in the 

sample were decontextualized. 

Although the preponderance of evidence strongly suggests that parent DL input drives 

children’s development of EL skills, there exist conflicting findings. Contrasting results were 

found in Crain-Thoreson et al. (2001) – the study offered evidence of an absent link between 

parent DL input and child oral language skills, whereas parent CL input was found to be related 

to children’s later competence. Crain-Thoreson et al. (2001) studied variations in quantity and 

quality of parent verbal input to 17 3-year-old children in three contexts: book reading, joint 

remembering of a family outing, and free play with toys. As gleaned from the descriptive 

statistics, parent TNU, NDW and MLUw based on five-minute language samples collected once 

were roughly equivalent in the joint remembering and the toy play contexts. However, when 

children’s receptive vocabulary scores were obtained a year later, they were predicted by parent 

MLUw and NDW from the play context only (controlling for prior year receptive vocabulary), 

whereas measures from the book reading and joint remembering conditions were non-significant. 

Crain-Thoreson et al. found the lack of these relationships “puzzling” and proposed that it was 

due to parents behaving according to “a fairly clear cultural script” when reminiscing and 

reading with their children. In contrast, when parents were playing with children their goals 

might have been different and their behavior more genuine and variable. Interpretation of this 

study’s findings also deserves caution because of the small sample size and short duration of 

collected language samples. 
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Further investigation of potential effects of parent CL and DL input on children’s 

language outcomes is merited as existing literature on this topic suffers from a few important 

shortcomings. The first among them is lack of understanding if differential CL and DL use by 

parents reflects caregivers’ preference or ability. It is possible that parents choose to produce 

contextualized language during routine tasks and forego decontextualized conversations despite 

being capable of engaging in decontextualized discourse, and vice versa. Examining parent input 

when adults are explicitly instructed to engage in CL-eliciting and DL-eliciting activities might 

lead to better understanding of parent linguistic behaviors and their role in supporting child 

language development. Secondly, most studies of this kind focus on book reading, which may 

not be a typical family activity (DeTemple, 2001), whereas other conversational contexts are 

relatively unexplored – conversations about past events, for example, are only directly studied in 

Crain-Thoreson et al. (2001). Examination of parent language in contexts other than book 

reading may provide a more complete picture of the nature of verbal interactions between parents 

and children. Finally, it would be important to attempt to learn if the conflicting results reported 

in Crain-Thoreson et al. (2001) stem from methodological weaknesses, including the short 

duration of language samples and small number of participants. The present study addresses 

these issues by examining whether the relations between parent CL and DL input and child later 

language skills are present in a diverse sample of relatively large size, when parents are explicitly 

instructed to only engage in one CL-eliciting and one DL-eliciting activity, and when language 

samples vary in length on account of parents’ choice and ability. Lastly, because there is 

evidence that parents DL input affects child DL skills and that children with better developed DL 

skills have more advanced code-related skills, a study that examines direct and indirect effect of 
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parent DL input on child code-related skills will add to the body of knowledge about language 

and literacy learning processes in parent-child dyads. 

Results from Tabulda (2015) provided promising preliminary results on the effects of 

conversational context on amount and quality of language produced by parents and children 

during dyadic interactions. As described in detail in Tabulda (2015), parents’ and children’s 

TNW, NDW, and MLU indices varied as a function of role in the dyad (parent vs. child), 

communication context (contextualized conversation during semi-structured free play vs. 

decontextualized conversation about past events), and their interaction terms. Parents and 

children on average produced more total words, more lexically diverse words, and longer 

sentences in the DL-eliciting context compared to the CL-eliciting context. In addition, there 

were notable differences in the duration of collected language samples related to conversational 

context – it appeared that some dyads were unable to sustain prolonged decontextualized 

conversations, despite explicit instructions to engage in the activity for at least 15 minutes. This 

variation in the duration of conversations was not directly studied in Tabulda (2015); the present 

study, on the other hand, addresses this question. 

Research Questions and Hypotheses 

My study primarily investigates whether and how strongly parent and child language 

measures obtained from language samples (NDW, MLU and TNW) at the age of 3 predict child 

emergent literacy skills approximately one year later while controlling for prior language 

competence. An exploratory goal includes investigation of which conversational context (semi-

structured free play vs. decontextualized conversation about past events) better predict child 

emergent literacy skills at Time 2. From these goals, the following research questions were 

derived: 
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1) Will child oral language skills at Time 1 (TNW, NDW, and MLU) predict child 

emergent literacy skills at Time 2 (lexical, syntactic, and phonological)? 

Here, based on the large number of findings in existing literature, I hypothesized that all 

three measures of child oral language skills at Time 1 would predict all three of the child 

emergent literacy skills at Time 2; however, the relationship between child measures at Time 1 

and phonological awareness skills at Time 2 will be not as robust.  

2) Will parent oral language skills at Time 1 (TNW, NDW, and MLU) predict child 

emergent literacy skills at Time 2 (lexical, syntactic, and phonological) while controlling for 

child oral language skills at Time 1 (TNW, NDW, and MLU)? 

Based on the findings reported in several prior studies, I hypothesized that parent TNW, 

NDW, and MLU at Time 1 would emerge as unique predictors of child lexical and syntactic 

skills at Time 2 while controlling for child oral language skills at Time 1. However, their unique 

contributions will be of small magnitude due to large shared variance they will have with child 

oral language competencies at Time 1. In addition, I anticipated that parent language at Time 1, 

particularly parent NDW, will predict child phonological awareness at Time 2, albeit the amount 

of unique explained variable will likely be small.  

3) In comparison to parent oral language skills (TNW, NDW, and MLU) at Time 1 

obtained from the semi-structured play context, will parent oral language skills (TNW, NDW, 

and MLU) at Time 1 obtained from the context of decontextualized conversation about past 

events differentially predict child emergent literacy skills at Time 2 obtained from standardized 

assessments (lexical, syntactic, and phonological)?  

This research question was exploratory because the sample size in the present study may 

be insufficient to answer it. Based on the findings reported in HSSLLD (Dickinson & Tabors, 
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2001) and Demir et al. (2015), I anticipated that all three measures of parent language obtained 

from the DL-eliciting context at Time 1 would better predict child emergent literacy skills at 

Time 2 compared to parent measures derived from the CL-eliciting context. 
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CHAPTER THREE 
 

METHOD 
 
 

Participants 

A convenience sample of 75 primary caregiver-child dyads from Tallahassee, Florida 

participated in this study. The participants were recruited through 43 child care facilities 

strategically selected to represent the diverse racial and socio-economic population of north 

central Florida. The preschools were selected based on information from publicly available 

databases (Florida Department of Children and Families) and from a directory of local child care 

providers that were participants in previous projects. Out of the 43, 14 sites served primarily 

low-SES families, 15 sites mostly served the mid-SES bracket, and 14 sites served high-SES 

clients. The recruitment letter sent to the directors of child care facilities is provided in Appendix 

A.  

On enrollment, parents signed an informed parental consent for Time 1 and Time 2 data 

collection and provided basic demographic information about their child. Each participating 

family received a small gift for the child (one 4-inch stuffed animal and a mini coloring book) 

and was entered into a drawing for a chance to win one out of five $20 gift cards to Target store. 

The informed consent form is provided in Appendix B. To be included in the study, the child 

participants had to be native speakers of English and of a chronological age between 2;9 [years; 

months] to 3;9 at Time 1. In addition, child care directors were asked to not distribute the 

consent forms to children with known cognitive, hearing/visual, and severe language 

impairments; however, it is possible that some child participants might have had undiagnosed 

disorders. In order to standardize communicative situations in caregiver-child dyads, the mothers 

(typically the primary caregivers) were requested to participate in the study. In cases when the 
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mother was not the primary caregiver, other family members or legal guardians completed the 

Time 1 study tasks. Out of 75 successfully recruited dyads whose data were collected, 6 were 

excluded due to not meeting these requirements and other reasons: two dyads were composed of 

non-native English speakers and bilinguals, two additional parent-child dyads participated in 

Time 1 tasks with the second caregiver, one dyad had a parent who already participated in the 

study with another child, and one family did not respond after repeated attempts to contact for 

Time 2 data collection.  

Out of 69 participating children, 45 were females and 24 were males. There were 51 

White child participants, 12 were Black, and 6 were bi-racial. Sixty-four mothers, 4 fathers and 1 

grandmother identified themselves as child’s primary caregiver and participated in the study’s 

tasks. Parents of 57 children (83%) reported that there was another adult in the household who 

functioned as a father or a mother to their child. Fifty-nine primary caregivers (86%) worked 

outside the home. Twenty participating children (29%) did not have another sibling in the 

household, 33 children (48%) had one sibling, 10 children (14%) had two siblings, 4 children 

(6%) had three siblings, 1 child (1.5%) had four siblings living in the same household, and 

information about one child’s (1.5%) number of siblings was not reported. Participating 

children’s average age at Time 1 was 3;3;13 [years; months; days] and 4;3;15 at Time 2. Mean 

family income was relatively high but also variable. Maternal educational attainment measured 

in years was on average equivalent to a bachelor’s degree. A small number of participants chose 

not to report on their educational attainment and/or family income. Descriptive statistics for these 

variables are provided in Table 1. 

 

 



49 

Table 1. Participants’ demographic information 

 N Min Max Mean SD 
Child Age at Time 1 69 2;8;4 3;11;3 3;3;13 0;4;13 
Child Age at Time 2 69 3;5;27 5;0;17 4;3;15 0;4;29 
Family Income 64 $10,000 $175,000 $72,625 $43,972 
Parent Education 68 10 20 16.12 2.36 

 

Out of the final sample of 69 families, 6 parent-child dyads were excluded from the 

analyses for the third research question as they failed to engage in both study tasks. Four parents, 

who were assigned to first play with toys and then complete a decontextualized conversation, 

were unable to disengage the child from the toy set after several attempts and either ended the 

recording or continued playing. One parent in the ‘conversation first’ condition revealed the toy 

farm to the child before beginning the conversation task and was unable to persuade the child to 

wait until they completed the first task. The last excluded dyad was in the ‘play first’ condition. 

As they were nearing the end of the play segment, the child had to use a bathroom, which 

prompted the parent to stop the recording. Overall, it appeared that the dyads who were in the 

‘play first’ condition had higher chance of failing to complete both tasks, but there was no 

relation between task order and parent and child language measures as parents and children in 

the ‘play first’ condition did not produce different TNW, NDW, and MLU than the dyads 

assigned to the ‘conversation first’ condition. 

Power Analysis 

In order to ensure that the number of recruited participants was sufficient to answer the 

two primary and one exploratory research questions, statistical power analysis was conducted 

prior to data collection. Because each of the three research questions required different statistical 

analyses, I conducted power analysis separately for each of the three designs. The power was 

estimated using the G*Power statistical program (Faul, Erdfelder, Lang, & Buchner, 2007). The 
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following assumptions were used to estimate power: power of .80 and alpha of .05. Power was 

calculated for a range of explained variances and effect sizes.  

Research Question 1 

For the first research question, I calculated statistical power for a multiple regression 

analysis with three predictor and one outcome variables. In order to estimate the required number 

of participants for investigation of the relationship between child Time 1 oral language skills 

(TNW, NDW, and MLUw) and each of the Time 2 emergent literacy skills separately 

(vocabulary, syntax, and PA), I used results from existing literature. For instance, in Storch and 

Whitehurst (2002), oral language in prekindergarten explained 90% of the variance in 

kindergarten oral language skills. Rowe (2008) found that child vocabulary at the age of 2½ 

years explained 41% of the variance in the same measure a year later. Farrar et al. (2005) 

reported that in their sample, 26% of the variance and 31% of the variance in PA at the age of 4 

years was explained by child vocabulary and child syntactic skills, respectively, measured at age 

2½ years. Based on these and other findings from longitudinal studies on emergent literacy 

development among preschool-aged children, I anticipated that the combined effect size of the 

relations between children’s prior and later performance would be large. 

The estimated numbers of child participants for a range of effect sizes and corresponding 

coefficients of determination are provided in Table 2. Using a large effect size of .65, which 

corresponds to the coefficient of determination values of .39, power calculations yielded a 

sample size of 22 participants. Furthermore, using a more conservative but still large effect size 

of .50 resulted in a sample size of 27 participants and using a liberal, very large effect size of .80 

resulted in a sample size of 19 participants. The achieved sample size of near 70 is well above 

these three targets. 
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Table 2. Number of participants for a range of effect sizes in research question 1 

 f2 = .50 
R2 = .33 

f2 = .65 
R2 = .39 

f2 = .80 
R2 = .44 

N 27 22 19 
 

 

Research Question 2 

For the second research question, I calculated statistical power for a multiple regression 

analysis with three predictor, one control, and one outcome variables. Here, I estimated the 

required number of participants to study the relation between parent Time 1 oral language input 

measures (TNW, NDW, and MLUw) and each of the child Time 2 emergent literacy outcomes 

separately (vocabulary, syntax, and then PA) while controlling for child prior performance. I 

used results from Rowe (2008) to estimate effect sizes. In her study, Rowe found that child 

vocabulary at the age of 2½ years explained 41% of the variance in the same measure obtained a 

year later and that a Time 1 parent language composite measure, which included parent TNW, 

NDW, MLUw, explained an additional 10% of the variance in the child’s outcome. Based on this 

finding, I anticipated that the combined effect size of the relation between parent input measures 

and child Time 2 outcome while controlling for child prior language would be in the medium 

range. 

The estimated numbers of parent-child dyads for a range of effect sizes and 

corresponding coefficients of determination are provided in Table 3. Using an effect size of .20 

reported in Rowe (2008) resulted in a required sample size of 58 parent-child dyads. Using a 

more conservative effect size of .10 resulted in a sample size of 111 dyads and using a liberal 

effect size of .30 resulted in a sample size of 40 dyads. The achieved sample size of almost 70 

dyads is greater than that required by the liberal and moderate effect size estimations. 
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Table 3. Number of dyads for a range of effect sizes in research question 2 

 f2 = .10 
R2 = .05 

f2 = .20 
R2 = .10 

f2 = .30 
R2 = .15 

N 111 58 40 
 

 

Research Question 3 

For the last, exploratory research question, I calculated statistical power for a path 

analysis with six exogenous (independent) variables and one endogenous (dependent) variable. 

Here, my goal was to explore whether parent language input variables (TNW, NDW, and 

MLUw) from two communicative settings (decontextualized conversation about past events and 

semi-structured free play) had differential direct effects on each of the child Time 2 emergent 

literacy outcomes separately (vocabulary, syntax, and PA). In order to determine the required 

number of parent-child dyads, I counted the number of model parameters that included variances 

for exogenous variables, covariances between exogenous variables, direct effects on endogenous 

variables, and variances and covariances of endogenous variables’ disturbances. The path model 

is shown in Figure 5 below. The model includes 28 parameters: six variances for exogenous 

variables, six direct paths from exogenous variables to the endogenous variable, 15 covariances 

for exogenous variables, and one disturbance for the endogenous variable. Kline (2015) suggests 

that the ratio of cases to parameters in path analysis should be 10:1. Based on Kline’s guideline, 

the required number of dyads in the present study should have been 280, which is substantially 

greater than the achieved sample size of 69 participants. Despite the fact that the path analysis 

was substantially underpowered, I included it as an exploratory analysis in hope that some 

noteworthy results would still emerge.  
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Figure 5. Path diagram for exploratory research question. 

 

Procedures 

Time 1 Procedures 

Upon return of the consent form, each family was contacted through email to schedule 

the most convenient day for participation. On that day, through the child’s preschool, parents 

were provided with a travel kit containing all necessary equipment and instructions to complete 

the study tasks at participants’ home. The kit was delivered to parents by the primary researcher 

or one of several trained research assistants. The next day, the returned kit with a completed 

recording was retrieved by the researchers from the child care site. Researchers did not visit 

families’ homes and were not present there during data collection. 
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The travel kit contained (1) one plastic farm barn and seven toy farm animals, (2) audio 

recording equipment, (3) instructions on how to execute and record the study tasks, and (4) 

prompting cards with sample questions and instructions for verbal communication. The dyad’s 

interaction during completion of two different at-home tasks described below was audio recorded 

using high-quality digital recorders, which are part of the Language Environment Analysis 

(LENA; LENA Foundation) system. The LENA recorders are of small size and fit into a pocket 

on a special vest worn over the children’s regular clothing. They were turned on for the duration 

of the tasks and recorded children’s verbal productions as well as their exposure to verbal 

stimulation from adults.   

For the purposes of the study, primary caregivers were asked to only communicate with 

the target child and limit interactions with other adults and children that might have been present 

in the household. Parents were also asked to refrain from using various audio and video devices 

such as TV, radio and telephone during the recorded session. A copy of the directions to parents 

on how to conduct the two semi-structured home tasks is included in Appendix C. In case non-

participants’ speech was recorded in the audio, only primary caregiver’s speech to the target 

child and the target child’s speech to his/her parent was transcribed and analyzed.  

Parents were asked to complete two different routine tasks with their child: (1) to hold 

one decontextualized conversation on a given topic and (2) to engage in semi-structured free play 

with a toy farm set. Presentation of the two tasks and conversation topics were randomly 

assigned to control for potential effects of task order and to limit the source of dyad’s language 

variability only to parent and child oral language competencies. There were no differences in any 

of the three language measures between participants assigned to ‘conversation first’ or ‘play 

first’ conditions as all mean differences tests were non-significant. In order to obtain 
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psychometrically sound language samples, dyads were asked to interact for approximately 30 

minutes regardless of how long similar interactions typically lasted in the family. 

Decontextualized conversation about past events. This communicative task was 

parent-child conversation on one of the three topics randomly assigned by researchers (classroom 

activities, holiday celebrations, and family outings; Heilmann, Nockerts, & Miller, 2010). The 

conversation topic, guidelines for carrying the discussion and prompting the child when needed 

were written on one of the laminated sheets placed in the travel kit. This prompting card 

contained instructions to parents regarding how to initiate the conversation asking a close-ended 

question (e.g., Do you remember last time we went to the zoo?) and encourage children to talk 

and elaborate on the topic using various prompts (e.g., Tell me more. What else?) and open-

ended questions (e.g., Tell me which animals are your favorite? Why?).  

The prompting card also contained instructions for parents in case their children 

experienced difficulty participating in decontextualized conversation. The card provided step-by-

step language elicitation techniques aimed at standardizing parental contribution to the 

completion of the task by struggling children (Thordardottir, 2008). Parents were prompted to 

first rephrase the last question and pose it again (e.g., Which animals do you like the most?), 

then, give a brief account of their personal experience (e.g., When I was there with you at the 

zoo, I liked looking at the wolves. They are very strong and can be dangerous…) and wait for the 

child to share his/her memory. Finally, in case previous techniques failed, parents were asked to 

provide their account of the child’s experience and request confirmation (e.g., I think your 

favorite animal was the giraffe because he was very tall. Right?).  

These suggestions for parents regarding how to elicit conversations from children were 

based on prior research that shows the effectiveness of focusing on one topic at a time, using 
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‘back channel’ responses (e.g., uh-huh, yeah? really?), repetition of child utterances, and asking 

‘wh’-questions as means of encouraging child oral narrative production (Cazden, 1983; Peterson 

& McCabe, 1983; Peterson, Jesso, & McCabe, 1999). Scripted prompting was regarded as part 

of parent language produced during the conversation segment. It was retained because it was 

expected to only constitute a very small proportion of total language input. In addition, only 

some parents chose to use the provided prompts in their conversation with children. All parents 

were asked to sustain the conversation for approximately 15 minutes. The full version of the 

prompting instructions is included in Appendix D. 

Semi-structured free play. The other at-home task was a modification of the Three Bags 

Task used in several large-scale studies such as the Early Head Start Research and Evaluation 

study (Vogel, Xue, Moiduddin, Kisker, & Lepidus Carlson, 2010) and the National Institute of 

Child Health and Human Development Early Child Care Study (NICHD Early Child Care 

Research Network, 1993, 2000). The travel kit contained one plastic farm barn and seven 

different plastic farm animals (Heilmann et al., 2010; Ukrainetz & Blomquist, 2002). This task 

was designed to engage 3-4 year old children in a concrete, “here and now” form of play during 

which a child and a parent had an equal opportunity to participate in verbal exchange. The 

parents were instructed to sit with the child in the center of the room and play in a manner that 

felt natural. Similarly to the elicited conversation segment, all parents were asked to converse 

with their child for approximately 15 minutes.  

Time 2 Procedures 

Sometime between 9 and 15 months after the Time 1 audio-recording, participating 

families were contacted again to remind them of approaching second part of study participation 

that would involve assessment of child emergent literacy skills through a battery of standardized 
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tests. Parents were asked to ascertain if they still wished to participate in the study and provide 

an update in regards to current placement of children in child care. After the confirmation email 

from primary caregivers, I contacted the directors of child care sites and scheduled the best time 

to conduct the assessment. Children were tested in two 30-minute sessions or in one 1-hour 

session if it was necessary, typically within a one-week period, in a quiet space/room at the child 

care facility. Only the primary researcher, who had clearance from the Leon County School 

Board and was trained to administer the test battery, conducted the assessments. All test data was 

double-scored, checked for errors, and entered into a secure database. 

The follow-up assessment was conducted using a battery of standardized tests measuring 

various emergent literacy skills in preschool-aged children. The battery consisted of two main 

assessments, each with 4 different subtests described in detail below. The order of the tests’ 

administration was kept constant. Prior to assessment, I obtained child assent. If at any point the 

participating child no longer wished to continue, the testing was stopped and resumed when the 

child was comfortable. A copy of the child assent script is provided in Appendix E. At the end of 

each assessment session, each child was thanked and rewarded with age-appropriate stickers. 

Syntactic skills. Children’s competence in grammar was tested using three different 

standardized measures. The Sentence Structure subtest of the Clinical Evaluation of Language 

Fundamentals: Preschool-Second Edition (CELF:P-2; Wiig, Secord, & Semel, 2004) measures 

children’s understanding of spoken language of increasing complexity, including lexical and 

grammatical aspects. The child is presented with four pictures on one page and is asked to select 

one that most closely matches the sentence verbally presented by the examiner (e.g., ‘Point to 

‘The woman who is holding the baby dropped her purse’.’). The subtest contains 22 items, takes 

about five minutes to administer, and has a ceiling rule of five consecutive wrong responses. 
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The Word Structure subtest of the CELF:P-2 measures children’s ability to understand 

and use spoken language, in particular various grammatical features such as pronouns, 

derivational and inflectional morphology, and verbal forms. During testing, the child is asked to 

complete sentences using targeted structures in response to visual and verbal stimuli provided by 

the examiner (e.g., the child needs to finish the sentence using the word ‘climbed’ following the 

prompt ‘The man is climbing a ladder. This is the ladder he ___________.’). This subtest takes 

approximately seven minutes to administer and comprises 24 items; it has a ceiling rule of eight 

consecutive zeros.  

The Concepts and Following Directions subtest of the CELF:P-2 measures children’s 

ability to interpret, recall and execute oral commands of increasing length and complexity. 

During assessment, the child is presented with pictures of groups of different animals and is 

asked to point at one or several of them with certain characteristics and/or in a particular order 

(e.g., ‘Point to the monkey in the top row and then to the fish in the bottom row. Go.’). The 

subtest has 22 items, requires about 5-6 minutes of administration time, has a ceiling rule of six 

consecutive zeros and, unlike other subtests, does not allow for repetition of the prompts. 

The reliability and validity of CELF:P-2 grammar subtests for TD 4-year-olds range from 

adequate to excellent (Wiig et al., 2004). The SS subtest has test-retest reliability of .85, its 

coefficient alpha internal consistency reliability ranges from .83 to .81 and split-half internal 

consistency reliability ranges from of .85 to .84. The SS subtest has adequate concurrent criterion 

validity with three other language measures (rs range from .62 to .63). The WS subtest has test-

retest reliability of .79, its coefficient alpha and split-half internal consistency reliability range 

from .83 to .88, and its concurrent criterion validity ranges from .61 to .62. Test-retest reliability 

of the CFD subtest is .82, its coefficient alpha and split-half internal consistency reliability range 
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from .83 to .88, and its concurrent criterion validity ranges from .67 to .83. In addition, all three 

subtests accurately identified children with language disorders and TD children. 

Lexical skills. Children’s competence in the area of vocabulary was tested using three 

different standardized measures. The Expressive Vocabulary subtest of the CELF:P-2 is used to 

evaluate children’s ability to provide labels for various people, objects, and activities frequently 

encountered at home and school settings. For this subtest, children are presented with one picture 

at a time and are prompted with questions such as ‘What is this?’ and ‘What is this person 

doing?’ to verbally identify depicted stimuli. There are 20 items in the subtest, required 

administration time is 3-4 minutes, and the ceiling rule is seven consecutive erroneous responses. 

The Receptive Vocabulary subtest from the Preschool Comprehensive Test of 

Phonological and Print Processing (Pre-CTOPPP; Lonigan, Wagner, Torgesen, & Rashotte, 

2002) measures children’s receptive vocabulary. During the test, the examiner presents a verbal 

stimulus to the child and asks him or her to point to one out of four illustrations that most closely 

represents the target (e.g., ‘Point to mouse.’). The Receptive Vocabulary subtest contains 40 

items and has no imposed ceiling rule. It requires approximately five minutes to administer. 

The Definitional Vocabulary subtest of the Pre-CTOPPP measures children’s expressive 

vocabulary and basic knowledge of people, objects and places functioning and attributes. During 

the test, the child is first asked to provide single-word labels for one or a group of items and is 

then asked to give descriptive definitions of the presented visual stimuli (e.g., the child is shown 

a page with four pictures depicting coins and banknotes and is asked ‘What is the name for all of 

these?’. After the child responds, examiner poses a second question such as ‘What is it for?’). 

The subtest takes approximately 10 minutes to administer and contains 40 items.  
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The reliability and validity of the EV subtest from CELF:P-2 for TD 4-year-olds are 

adequate (Wiig et al., 2004). The subtest’s test-retest reliability is .88, its coefficient alpha 

internal consistency reliability ranges from .83 to .84 and split-half internal consistency 

reliability is .85. The EV subtest has good concurrent criterion validity with three other language 

measures (rs range from .70 to .83). The reported concurrent validity of the RV subtest from Pre-

CTOPP ranges from .59 to .96, the subtest has an internal consistency reliability of .89 (Lonigan 

et al., 2002). The DV subtest has established content and criterion validity; it has excellent 

internal consistency reliability of .94 and adequate test-retest reliability of .81 (Lonigan, Wagner, 

Torgeson, & Rashotte, 2007).  

Code-related skills. Children’s competence in the area of PA was tested using a two-part 

standardized measure. The Elision and Blending subtest from the Pre-CTOPPP measures 

children’s ability to drop word parts (elision) and combine word parts (blending) at the levels of 

phonemes, syllables, and words. During the first half of the subtest, the examiner presents the 

child with pictures of four different objects, names all of them and then prompts the child to 

point at the one that corresponds to a word derived from dropping or combining word parts (e.g., 

the examiner says to child while pointing to four pictures in the order: ‘Look at these pictures. 

Pig. Ball. Sun. Car. My word is ‘sunflower’. Say ‘sunflower’. Now point to ‘sunflower’ without 

‘flower.’). In the second half of the test, visuals are absent and the child is asked to complete 

elision and blending tasks on verbally presented stimuli (e.g., ‘What do these sounds make? 

‘Spy’ [half a second pause] ‘Der’.’). The subtest has 39 items and takes approximately 15 

minutes to administer. In addition to having good criterion validity of .59 (for Elision part) and 

.65 (for Blending part), the subtest has excellent internal consistency and test-retest reliability of 

.87 and .83, respectively (Lonigan et al., 2007).  
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Analytic Measures 

Child and adult facility with language are typically assessed using language sample 

analyses, standardized assessment, and self-report (Lonigan, McDowell, & Phillips, 2004; 

Stockman, 1996). Oral language and code-related skills are often measured for the purposes of 

assessing current and predicting future language and literacy competencies. In the present study, 

at Time 1, when children were approximately 3 years old, their language output and the language 

input of their parents was audio-recorded and analyzed to measure verbal productivity, lexical 

diversity, and syntactic complexity. For most of the analyses, the two language samples from 

each interaction context were collapsed together and analyzed in entirety; for the last exploratory 

question, each context was analyzed separately. At time 2, about a year later, children’s oral 

language and code-related skills were assessed through a battery of standardized tests to obtain 

measures of vocabulary, grammar, and phonological awareness.  

Time 1 Measures from Language Sample Analysis 

Three measures were obtained from the dyads’ language samples collected at Time 1: 

number of different words (NDW), mean length of utterances (MLU), and total number of words 

(TNW) (Leadholm & Miller, 1992; Miller et al., 2011). The language samples were transcribed 

using the Systematic Analysis of Language Transcripts (SALT; Miller & Iglesias, 2012) 

software and rules. The three measures were used as global indicators of adult and child general 

language competence. Importantly, the duration of language samples was standardized across 

dyads. This means that the language samples were not be truncated to some predefined length as 

implemented in some studies (Demir-Vegter et al., 2014; Hart & Risley, 1995; Huttenlocher et 

al., 2007; Rowe, 2012), but instead were used in their entirety, similar to other investigations 

(Dickinson & Tabors, 2001; Hoff, 2003; Hoff-Ginsberg, 1992; Hoff & Naigles, 2002; 



62 

Huttenlocher at al., 2002). In accord with major researchers in the field, my decision was 

motivated by desire to preserve “individual differences in the duration of interaction, because 

these reflect real differences in the children’s conversational experiences” (Hoff & Naigles, 

2002, p. 424). In addition, inclusion in the study of dyads who produced language samples of 

short duration (e.g., 3 minutes) permitted adequate statistical power needed for analyses.  

In contrast, segments of dyadic interaction containing non-target language were excluded 

from the transcripts. These included talk during warm-up, wrap-up, and switching between the 

activities. The time spent talking to non-target speakers (e.g., a sibling), attending to unexpected 

interruptions (e.g., a potty break), and during singing of songs and recitation of nursery rhymes 

was also excluded from the transcripts. 

Verbal productivity: Total number of words. Parent and child TNW calculated from 

the collected language samples was used as a variable that characterizes amount/quantity of 

parent and child speech. The measure was obtained by calculating the number of word tokens 

produced by each dyad member. A word token was defined as a word that is complete, 

intelligible, consistently used by child and understood by adults. TNW was computed across all 

utterances produced by the child and the parent excluding words used in mazes, that is fillers 

(e.g., um, uh, ugh), false starts (e.g., That’s...This is the one), repetitions (e.g., And he 

worked…he worked with patients), and reformulations (e.g., Then the fox is… I mean the doctor 

is saying; Leadholm & Miller, 1992; Miller et al., 2011) but including identifiable words in 

partially unintelligible and/or incomplete utterances in order to avoid confounding verbal 

productivity with intelligibility (Dollaghan et al., 1999).  

An utterance was defined as one communication unit (C-unit) that consists of a main 

clause with all its modifiers and appendages, such as subordinate clauses (Heilmann et al., 2008; 
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Loban, 1976). Parts of an utterance joined by coordinating conjunctions (e.g., and, but, or, yet) 

and conjunctive adverbs (e.g., however, moreover, consequently) were considered to be separate 

C-units. An utterance in which a main clause was joined with a dependent clause with 

subordinating conjunctions (e.g., because, since, if, although) and relative pronouns (who, which, 

what, that) was considered to be one C-unit. For example, a sentence I was hungry but could not 

find a restaurant was counted as two C-units, whereas a sentence If you finish, you may go to the 

park comprised one C-unit.  

Reliability and validity indices of TNW in child language samples have been long 

established (Klee, 1992; Miller & Chapman, 1981; Miller, 1991; Tager-Flusberg et al., 2009). 

Excellent construct validity of the TNW measure was demonstrated in Miller (1991) where 

TNW was highly correlated with children’s developmental level (r = .77 in conversational 

samples and r = .86 in narrative samples). Tilstra and McMaster (2007) found moderate criterion 

validity between a standardized oral language measure and total productive words per minute 

(TPWm; r = .65) and total number of words per minute (TNWm; r = .64), measures similar to 

TNW. In addition, total alternate-form reliability of TNW across three separate narrative samples 

for children in grade levels K-3 was high ranging from .79 to .83. Finally, Koster et al. (2005) 

showed that the TNW may be used for diagnostic purposes as it differentiated between 17-month 

old children with genetically-based risk for dyslexia and a control group. Overall, the measure of 

TNW strongly correlates with age, may be effectively used as a valuable detection tool of 

language disorders, and has satisfactory indices of reliability.  

Lexical diversity: Number of different words. The NDW in parent linguistic input and 

child verbal output was the second variable used to characterize parent and child language. The 

NDW index was used as a measure of language quality, in particular its lexical sophistication. 
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The variable was obtained by counting all different word types produced by child and parent 

during their interaction. 

A word type was operationalized as a first-time occurrence of a word root (i.e., part of the 

word without inflectional morphemes). Thus, words walk, walking, and walked were regarded as 

one word type, as were words cat and cats. Words with irregular inflectional morphology (e.g., 

past tense form went, past participle form gone, irregular plural form feet) were also be counted 

as one word type. By contrast, words with different derivational morphology (e.g., slow and 

slowly) were counted separately. In addition, proper names and nicknames variations of the same 

person (e.g., Elizabeth, Lizzy, Liz) and compound proper names such as book and movie titles 

were counted as one word type (e.g., The_Three_Little_Bears). Words that occurred in mazes 

(i.e., fillers, false starts, repetitions, and reformulations) were not counted (Huttenlocher et al., 

2010; Leadholm & Miller, 1992). 

The NDW measure has excellent construct validity based on its high correlation with 

chronological age of 3-13 year old children (r = .75 in conversational samples and r = .80 in 

narrative samples; Miller, 1991). NDW is also sensitive to disordered language performance as it 

differentiated a group of 5-year old children with SLI and a group of age-equivalent counterparts 

(Watkins, Kelly, Harbers, & Hollis, 1995). Gavin and Giles (1996) found that temporal 

reliability of the NDW measure varied from .73 in a 100 complete and intelligible utterances 

sample to .92 in 175-utterance sample. NDW’s strong convergent and discriminant criterion 

validity with several receptive and expressive vocabulary tests was found in Ukrainetz and 

Blomquist (2002). Taken together, the findings of these studies suggest that the NDW has the 

required psychometric properties for investigation of vocabulary development. 
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Syntactic complexity: Mean length of utterances in words. Parent and child MLUw 

was used as the third variables characterizing verbal exchange in parent-child dyads. This 

measure gauged average length of produced utterances that represented syntactic complexity of 

participants’ speech, another dimension of language quality. It was calculated by counting all 

words tokens (see definition above) said by each participant in all produced utterances (see 

definition above) and dividing it by the total number of utterances in that participant’s language 

sample. 

Although researchers have less frequently used the measure of MLUw, its validity and 

reliability can be established through comparison with the MLU in morphemes (MLUm), a more 

traditional measure of syntactic complexity, which has excellent psychometric properties (Miller 

& Chapman, 2000; Parker & Brorson, 2005). MLUw and MLUm have been found to be highly 

correlated. Rice et al. (2010) reported a correlation of .99 for a large group of typically 

developing children. Parker and Brorson (2005) have found an almost perfect correlation 

between the two measures (r = .998, p < .0001). These results suggest that both MLUw and 

MLUm have strong concurrent validity and a more easily calculable MLUw may be used instead 

of a more labor-intensive and complex MLUm without the fear of harming reliability or validity 

indices.  

Time 2 Measures from Standardized Assessment 

Children’s emergent literacy skills were obtained from Time 2 standardized assessment. 

Scores from the seven subtests were adjusted to child’s age at time of testing, standardized to fit 

the same scale, and then grouped together into each of the three domains under investigation: 

vocabulary, grammar, and phonological awareness. The standardization and grouping procedures 

are described in detail below. 
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Syntactic skills. Children’s receptive and expressive grammar skills were measured by 

three different subtests from CELF:P-2: the Sentence Structure (SS) subtest, the Word Structure 

(WS) subtest, and the Concepts and Following Directions (CFD) subtest. Raw scores on the SS 

and CFD subtests range from 0 to 22 and the raw scores on the WS subtest range from 0 to 24. 

Following the instructions in the CELF:P-2 examiner’s manual (Wiig et al., 2004), child’s raw 

scores on each of the three subtests were standardized to reflect each child’s age at time of 

assessment and to fit the same scale (from 0 to 19). For example, a 4-year-old child who 

provided 19 correct answers out of 22 possible on the SS subtest, received a scaled, age-

reflecting score of 14 points. Because the scaled, age-reflecting scores from the SS, WS, and 

CFD subtests are on the same scale (from 0 to 19), a single composite measure of child syntactic 

skills was obtained by averaging the three subtests’ scores. 

Lexical skills. Children’s receptive and expressive vocabulary skills were assessed by 

three different subtests: the Expressive Vocabulary (EV) subtest from CELF:P-2, the Receptive 

Vocabulary (RV) subtest from the Pre-CTOPPP, and the Definitional Vocabulary (DV) subtest 

from the Pre-CTOPPP. Raw scores on the EV range from 0 to 40, raw scores on the RV subtest 

of the Pre-CTOPPP range from 0 to 40, and on the DV subtest, they range from 0 to 70. Scoring 

and standardization procedures for children’s scores on the lexical skills subtests were more 

complex than for other measures. Because one of the three subtests has different raw scores and 

scaled scores range, in order to obtain a single vocabulary skills measure, the raw scores from the 

three tests were regressed on children's age and their standardized residuals were saved to be 

later used as children’s test scores that were age-standardized and on the same scale. After that, 

the average of these scores was calculated and used as a composite measure of children’s lexical 

skills with anticipation that 95% of the scores would fall between +2SD and -2SD from the 
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mean. This method of obtaining age-regressed composite scores has been successfully used in 

other studies (e.g., Lonigan et al., 2000; Lonigan & Phillips, 2016). 

Phonological awareness. Children’s PA was measured by one two-part subtest from the 

Pre-CTOPPP: the Blending and Elision subtest. Similar to the scoring procedures for the DV 

subtest, children’s responses to items on the Blending and Elision subtest of the Pre-CTOPPP 

were combined, reordered and scored according to the TOPEL rules for the single PA subtest. 

The TOPEL raw scores range from 0 to 12 for Elision items and range from 0 to 15 for the 

Blending items, yielding a total possible of 27 on the subtest. Standardized scores range from 0 

to 200 with a mean of 100. As with the other dependent variables, the age-regressed raw score 

was used for analyses while the standard score is presented for descriptive purposes. 

Transcription, Coding, and Standardized Assessment Training and Reliability 

Different types of data collected for the study required separate preparation and 

manipulation procedures. First, collected audio language samples were transcribed. The SALT 

information materials, training modules, and self-check exercises were obtained from the SALT 

website. The training protocol is provided in Appendix F. Nine undergraduate research assistants 

were taught to transcribe language samples in accordance with the SALT conventions. Training 

required approximately 10-15 hours to complete. It was followed by rigorous procedures to 

establish interrater reliability with the primary researcher. One of the collected language samples 

was chosen for this purpose: it was transcribed by the primary researcher and then broken into 

six 5-minute segments. Each trainee transcribed one segment at a time and received detailed 

feedback on its accuracy before proceeding to the next one, until the 90% target agreement was 

reached (Miller et al., 2011). After that, the research assistants were allowed to work on the 

transcription of the collected data. Each language sample was transcribed twice by two different 
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undergraduate research assistants. Percent agreement was above 90% in all but three instances. 

These discrepancies in transcription were resolved by the primary researcher. In an effort to 

ensure maximum accuracy, the primary researcher also checked each finished double-transcribed 

sample and corrected any remaining errors. In cases when I as the primary researcher was unable 

to decide how to transcribe a given sample segment, the SALT authors were contacted and asked 

for help to resolve the uncertainty.  

Next, transcribed language samples were coded for the presence of utterances containing 

decontextualized language. This round of data generation was motivated by the need to ascertain 

if parents and children indeed produced different amounts of decontextualized language in the 

two interaction settings, thus validating the appropriateness of the third research question on 

possible differential effects of different types of parent language on child outcomes. Using 

examples of decontextualized language coding from other studies (Demir et al., 2015; Dickinson 

& Tabors, 2001), I prepared a coding protocol detailing the nature of the codes that were applied 

to the transcribed language samples. All utterances containing talk about people, things, feelings, 

and events that were temporally and/or spatially removed from the present time and surrounding 

received code DTS. Examples of such utterances include “When you get bigger, you’ll learn how 

to read”, “What did you guys do in school today?”, “Are cats your favorite animals?”. On the 

other hand, utterances that did not contain talk of decontextualized nature received no code. 

Their examples include “Do you want to go on the floor, so the animals can stand up?”, “Should 

mommy pig and daddy pig go to a forest?”, “I like this cat”. The full version of the coding 

manual is provided in the Appendix G. The primary researcher coded all available data. One 

undergraduate research assistant was, first, trained and then independently coded 20% of the 

transcripts that were chosen at random. In all cases, the inter-coder reliability was above 90%. 
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Finally, standardized assessment of children’s emergent literacy skills at Time 2 was only 

conducted by the primary researcher. I have been trained through a series of workshops to 

administer and score a range of standardized tests, including the CELF:P-2 and Pre-CTOPPP. 

Furthermore, I have experience working on a large research project as a field tester and as an in-

lab test scorer. The first scoring of children’s responses was completed in the field, following test 

administration. The second scoring took place in the lab several days later. I trained one 

undergraduate research assistant to second-score the seven subtests used in the assessment. All 

discrepancies in scoring were resolved by further examination of the problematic scores and 

discussion. 
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CHAPTER FOUR 
 

RESULTS 
 
 

Preliminary Analyses 
 

Analyzed data included Time 1 measures of amount of speech, its lexical diversity, and 

syntactic complexity for 69 parent-child dyads in three communication contexts (play, 

conversation, and both contexts). Data also included Time 2 measures of children’s emergent 

literacy skills: vocabulary, grammar, and PA. Means, standard deviations, and measures of 

dispersion for all parent and child measures are presented in Tables 4, 5 and 6. Preliminary 

analyses also included examination of normality distributions, including testing for skewness, 

kurtosis, and the presence of outliers. 

Descriptives 

To gain a general sense of whether the oral language samples collected in the present 

study were reliable and representative, raw (i.e., before potentially needed transformations and 

removal of outliers) means and standard deviations of parent and child TNW, NDW, and MLUw 

were compared to the reports from prior investigations. To make such comparisons valid and 

meaningful, an effort was made to focus on studies that reported using language samples of 

comparable duration and that were acquired from similar conversational contexts. Descriptive 

statistics on the length of interaction in parent-child dyads in the present study are provided in 

Table 4. Because six parent-child dyads did not provide either the contextualized play or the 

decontextualized conversation segments but did provide the other context’s segment, their data 

were list-wise excluded from the descriptive analyses pertaining to each separate context but 

were retained in the descriptive analyses of the unsegmented language samples. 
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Table 4. Descriptives for the duration of language samples collected at Time 1 

 N Min. Max. Mean SD 

Play 63 4:11 25:43 14:32 4:34 
Conversation 63 1:03 20:55 8:47 4:23 
Total 69 8:26 40:25 22:50 7:16 
 

When the values of children’s TNW, NDW, and MLU reported in Table 5 are compared 

to those from the related studies, they generally appear to be similar. For example, Dollaghan et 

al. (1999) reported that during a 15-minute play session with caregiver, their sample of 240 TD 

3-year-olds on average produced 143 different words (SD=28) and 533 total words (SD=159). 

When compared with the values in Dollaghan et al. (1999), the play TNW count obtained in this 

study appears to be higher, but the mean NDW is identical. On the other hand, average play 

MLUw of children in the present sample seems to be lower than in other studies. For instance, 

Rice et al. (2010) reported a somewhat higher MLUw count for 136 3;0-3;5 children 

(MLUw=3.43, SD=.61); however, those samples were obtained on the basis of a 30-minute play 

session. Overall, although means were not statistically compared, it appears that in the present 

study, the means for the three language measures from the play setting fall somewhere in 

between those found in prior published reports. Unfortunately, due to significant sample duration 

differences, measures from this study cannot be directly compared to the normative sample 

published in Leadholm and Miller (1992). 

Relatedly, primary caregiver oral language measures cannot be compared to a normative 

sample because such databases do not currently exist. The closest existing catalog of parent 

language directed to young children is the LENA database (Gilkerson & Richards, 2008), but it 

only contains vocalic data (i.e., number of adult and child words/vocalizations per day and 

conversational turns). Luckily, a few smaller-scale publications reported information on parent 
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Table 5. Descriptives for child amount of speech, lexical diversity, and syntactic complexity 

  Min. Max. Mean SD Skewness Kurtosis 
Pl

ay
 TNW 81 1818 615.81 326.57 1.05*† 1.84* 

NDW 42 266 143.14 50.54 .28 -.45 
MLU 1.73 4.87 3.16 .78 .25 -.43 

Co
nv

 TNW 49 1061  318.54 210.97  1.66*† 3.22* 
NDW 26 268 101.38 49.09  1.22*† 1.96* 
MLU 1.35 4.36 2.83 .69  .18  -.37 

To
ta

l TNW 178 2485 909.90 476.27  1.04*† 1.41* 
NDW 72 381 192.30 69.93 .53 .01 
MLU 1.62 4.46 3.01 .72  .09 -.55 

Note 1: * variable is skewed and/or kurtotic per Cramer’s rule of thumb; † variable is non-
normally distributed per Shapiro-Wilk and/or Kolmogorov-Smirnov tests. 
Note 2: For total and play measures, error of skewness=.289 and error of kurtosis=.570; for 
conversation measures, error of skewness=.302 and error of kurtosis=.595. 
 

speech properties that may be used for descriptive comparison. Pan et al. (2005) provided the 

following values for parent language input to 108 3-year-olds obtained during a 10-minute play 

session: TNW=638 (SD=220) and NDW=188 (SD=50). Song et al. (2014) and Weizman and 

Snow (2001) reported the following values: TNW=691 and 480 and NDW=192 and 181, 

respectively. In all three studies, the vocabulary diversity is practically identical to the mean for 

parent NDW in my sample; however, the reported TNW is lower, which is likely due to the fact 

that language samples in the comparison studies were about 5 minutes shorter. Finally, only one 

study provided descriptive statistics on parent MLUw: Crain-Thoreson et al. (2001) reported 

seemingly higher syntactic complexity in their sample of 17 mothers (MLU=4.4, SD=.8 during a 

5-minute play session and MLU=5.4, SD=.9 during a 5-minute decontextualized conversation). 

Although the mean MLUw for parents in Crain-Thoreson et al. (2001) is slightly, about half a 

word, higher than in the current study, the indices were higher in the conversation context than 

during play, which replicates the present findings. Taken together, these reports suggest parent 

language measures in the current study are generalizable and comparable to other studies. 
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Table 6. Descriptives for parent amount of speech, lexical diversity, and syntactic complexity 

  Min. Max. Mean SD Skewness Kurtosis 
Pl

ay
 TNW 186 1770 805.38 393.26 .63*† -.53 

NDW 71 345 189.79 59.89  .42 -.26 
MLU 2.69 5.69 3.99 .63  .60†  .21 

Co
nv

 TNW 101 1833 708.24 401.17  .67*† -.18 
NDW 23 313 167.49 62.77  .18 -.35 
MLU 3.42 6.46 4.69 .64  .56  .26 

To
ta

l TNW 305 2959 1456.20 669.98 .37† -.81 
NDW 81 454 270.88 82.21  .26 -.39 
MLU 3.09 5.83 4.26 .56  .61*  .36 

Note 1: * variable is skewed and/or kurtotic per Cramer’s rule of thumb; † variable is non-
normally distributed per Shapiro-Wilk and/or Kolmogorov-Smirnov tests. 
Note 2: For total and play measures, error of skewness=.289 and error of kurtosis=.570; for 
conversation measures, error of skewness=.302 and error of kurtosis=.595. 
 

Children’s Time 2 standardized assessment scores were compared to the normative 

samples published in the examiner’s manuals for the CELF-P:2 (Wiig et al., 2004) and for the 

TOPEL (Lonigan et al., 2007). Overall, children in this sample appeared to be comparable to the 

standardization groups as their age-equivalent score means, standard deviations, and percentile 

ranks were similar (see Table 7). On the four CELF-P:2 subtests, children scored at or negligibly 

below or above the normative mean placing their scores as a group somewhere between the 45th 

and 50th percentile. Children’s receptive and definitional vocabulary scores from the Pre-

CTOPPP on average were somewhat higher than those of the normative sample, whereas their 

phonological awareness test scores were slightly lower. It is likely that the discrepancies in the 

means stemmed from the relatively small sample size of assessed participants, which led to 

imprecise measurement of means and standard deviations. Because the normative samples 

datasets are not publicly available, it was not possible to investigate whether the differences 

between the samples were statistically significant thus it is difficult to state whether the emergent 

literacy skills of children in the present study are truly different from the norm. 
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Table 7. Descriptives for child emergent literacy skills test scores at Time 2 

 Min. Max. Mean SD Percentile 
Normal 
Curve 

Equivalent 
Receptive 
Vocabulary 93 121 110.51 7.19 75 - 

Definitional 
Vocabulary 70 124 102.72 12.96 58 - 

Expressive 
Vocabulary 4 19 10.12 2.60 50 50 

Sentence 
Structure 1 18 9.81 3.35 47 49 

Word 
Structure 2 17 10.01 3.18 50 50 

Concepts and 
Following 
Directions* 

4 15 9.69 3.08 45 47 

Phonological 
Awareness* 62 126 95.15 16.20 37 - 

Note 1: * n = 68 
 
 

Although the child care directors were instructed to not distribute consent forms to 

children with known cognitive, sensory, and/or language impairments, it is possible that a few 

children with disorders undiagnosed at the time of the first round of data collection were 

included in the sample. Table 8 provides information on the number of participants whose scores 

placed them in the bottom 10% and 16% (85 standard points or below) and top 10% and 16% 

(115 standard points or above) of the normative sample. The data suggest the possibility of 10-

20% of tested children having a language-related impairment. Importantly, because about 10-

15% of children scored quite high on the standardized tests, it appears that the distribution of 

child scores was wide with about a quarter of the sample being on the both ends of score ranges.  
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Table 8. Number of children scoring in the bottom 10% and 16% and top 10% and 16%. 

 RV DV EV SS WS CFD* PA* 
Bottom 10% 0 7 5 7 10 15 15 
Bottom 16% 0 9 11 15 14 19 21 
Top 10% 6 3 5 11 10 9 5 
Top 16% 26 11 9 12 16 16 9 
Note 1: * n = 68 

Note 2: RV = Receptive Vocabulary, DV = Definitional Vocabulary, EV = Expressive 
Vocabulary, SS = Sentence Structure, WS = Word Structure, CFD = Concepts and Following 
Directions, PA = Phonological Awareness 

 

Extreme Cases 

All parent and child Time 1 and Time 2 variables were examined for the presence of 

outliers. Out of 18 variables derived from the language sample analysis of data collected at Time 

1, seven were used in their transformed version and 11 variables remained non-transformed. 

Visual examination of histograms, boxplots, and quantile-quantile plots suggested that there 

were outliers in the distributions of eight different variables. To confirm the accuracy of these 

observations, I determined whether these variables’ maximum and minimum values fell above 

the cut-off points beyond which an observation qualifies as an outlier (i.e., greater than 2.7 SD 

from the mean in both directions as described in Glass and Hopkins, 1995). Three observations 

fell outside the cut-off values: ID 107 child TNW in the play context was 4.39 (cut-off value was 

4.69), ID 160 parent MLU across two contexts was 5.83 (cut-off value was 5.77), and ID’s 160 

parent MLU in conversation was 6.46 (cut-off value was 6.42). 

I further examined each of the three observations to determine whether their removal was 

warranted. First, I checked if these participants’ scores were incorrectly measured or entered; 

neither was the case. Next, I studied these participants’ language samples to ascertain that their 

final language transcripts did not include singing of songs, recitation of poems and nursery 

rhymes, reading of books, and similar behaviors that inflate the TNW, NDW, and MLU counts. 
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None of these were found. Finally, I explored participants’ demographic characteristics, 

including children’s age, family income, maternal education, and others. ID 160 primary 

caregiver, whose MLU was unusually high in the conversation and the combined contexts, was a 

speech and language pathologist with a master’s degree. Is it possible that education and 

experience allowed her to know which speech characteristics to produce during the recorded 

session; it is also likely that her training brought about greater awareness of beneficial 

communication strategies that she employed on a daily basis with her child. I reasoned that the 

latter scenario was more plausible because a parent who is knowledgeable, yet unskilled at 

producing language with high MLU would have had low chances of spontaneously producing 

high-quality speech. Therefore, ID 160 parent MLU scores were kept in the sample. Next, ID 

107 child TNW count in the play setting was low. This child belonged to the 10% youngest 

children in the sample, who on average talked less frequently and mostly in two-word sentences; 

in addition, the child was initially hesitant to engage with the provided toys, which was also 

atypical. I believe that she produced small amount of speech due to a combination of these two 

reasons, both of which were organic in nature and thus do not warrant removal. 

Visual examination of histograms, boxplots, and quantile-quantile plots for the three 

Time 2 emergent literacy variables revealed an absence of potential outliers among grammar and 

PA scores and presence of one potential outlier among the vocabulary scores. Using the method 

described in Glass and Hopkins (1995), I have determined that none of the highest and lowest 

grammar and PA scores exceeded the threshold and that one participant’s (ID 120) vocabulary 

score marginally exceeded the limit. To determine whether this observation should be dropped 

from further analysis, I first inspected if the raw vocabulary scores were incorrectly measured or 

recorded. Because no test administration or data entry errors were found, I proceeded to 
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examination of the participant’s raw scores on the three vocabulary tests. This particular child 

participant scored in the top 20% on all three measures, which made his/her composite 

vocabulary score the highest in the range. I decided not to exclude this participant’s vocabulary 

score because it likely reflected the child’s natural, albeit precocious, lexical skills development. 

Normality of Distributions 

Although the bell-shaped distribution of scores is not an assumption for analyses 

involving Pearson product-moment correlation coefficients, skewed data may cause regression 

dilution, or attenuation bias, which leads to reduction in the actual size of the correlation (Fuller, 

1987; Kendall & Stuart, 1958). Therefore, I decided to attend to non-normally distributed 

variables in the study by manipulating the variables to remediate non-normality. 

Language sample scores. Nine out of 27 parent and child oral language measures 

collected at Time 1 showed signs of non-normal distribution of observations. Per Cramer’s rule 

of thumb, seven variables (marked with an asterisk in Tables 5 and 6) had skewness and/or 

kurtosis test statistics (sample skewness/kurtosis divided by standard error of skewness/kurtosis) 

that fell outside the critical values of +2 and -2 (Cramer, 1998). Two other, statistical, tests of 

distribution normality, the Kolmogorov-Smirnov and the Shapiro-Wilk tests, flagged mostly the 

same variables as non-normally distributed (marked with a cross in Tables 5 and 6). 

Out of the six measures representing parent and child total scores (i.e., combined from 

the two contexts), only one measure, child TNW, was flagged as non-normally distributed by 

two out of the three tests; this variable was positively skewed and kurtotic (see Table 9). The 

next potentially non-normally distributed variable was parent TNW from the combined language 

sample; it was only marked as positively skewed by the Shapiro-Wilk test, which is sensitive to 

normality violations in relatively small samples. The last potentially skewed variable out of the 
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six measures based on the totals from both contexts was parent MLU. Here, the Kolmogorov-

Smirnov and Shapiro-Wilk tests were non-significant, but skewness ratio was marginally higher 

than the cut-off point. 

 

Table 9. Normality statistics and correlation coefficients for non-transformed and transformed 
child and parent language sample variables from the combined contexts 

 Skewness 
Ratio 

Kurtosis 
Ratio 

Kolmogorov-
Smirnov Shapiro-Wilk Time 2 

Outcome r 

Non-Transformed 
Child TNW 

    vocab      .39*** 
3.61 2.47 .08 0 grammar      .36** 

    PA      .40*** 

Transformed 
Child TNW 

     vocab      .45*** 
-1.88 .65 .20 .16 grammar      .43*** 

    PA      .46*** 

Non-Transformed 
Parent TNW 

    vocab      .31** 
1.27 1.42 .05 .04 grammar      .21 

    PA      .19 

Transformed 
Parent TNW 

    vocab      .33** 
1.67 .65 .07 .06 grammar      .23 

    PA      .19 

Non-Transformed 
Parent MLU 

    vocab      .28* 
2.09 .63 .20 .13 grammar      .30* 

    PA      .16 

Transformed 
Parent MLU 

    vocab      .27* 
.82 .11 .20 .82 grammar      .30* 

    PA      .16 
Note 1: *p ≤ .05, **p ≤ .01, ***p ≤ .001 
Note 2: n for PA = 68 

 
 
In order to determine if the three variables were indeed subject to attenuation bias, I 

conducted Pearson product-moment correlation coefficients analyses with both uncorrected and 

corrected versions of the variables in question to compare their strength of association with the 

three Time 2 child outcomes. Bivariate correlations between all non-transformed Time 1 parent 

and child language measures and Time 2 child outcomes are presented in Table 10. Values in the 

grey-toned cells were both non-normally distributed and warranted transformation. 
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Table 10. Bivariate correlation coefficients for Time 2 child test measures and Time 1 non-
transformed child and parent language sample measures 

 Play Conversation Total 
 TNW NDW MLUw TNW NDW MLUw TNW NDW MLUw 

 Child 
Vocabulary    .26*    .42***    .26*    .35**    .46***    .19    .39***    .54***    .30* 
Grammar    .33**    .49***    .39**    .29*    .40***    .26*    .36***    .51***    .40** 
PA    .35**    .47***    .41***    .32*    .38**    .26*    .40***    .52***    .42*** 

 Parent 
Vocabulary    .16    .28*    .26*    .23    .35**    .10    .31**    .43***    .28* 
Grammar    .13    .26*    .29*    .12    .28*    .06    .21    .35**    .30* 
PA    .08    .21    .16    .13    .22 -.06    .19    .30*    .16 
Note 1: *p ≤ .05, **p ≤ .01, ***p ≤ .001 
Note 2: In total setting, n for PA = 68; in play and conversation settings, n for PA = 62 and for 
vocabulary and grammar = 63 
 

Child TNW, parent TNW, and parent MLU counts from the combined contexts were re-

expressed using natural logarithmic transformation, after which their distributions became 

normal according to all three tests of normality (see Table 9). As also shown in the table, only 

the correlations between child Time 2 outcomes and transformed and non-transformed Time 1 

child TNW notably changed in magnitude (increase by about .06), whereas the values for the 

correlations between child outcomes and transformed and non-transformed parent TNW and 

MLU did not. Based on the totality of the evidence, I judged that only the child TNW variable 

was skewed and attenuated and thus in need of transformation. Therefore, the uncorrected 

versions of parent TNW and parent MLU and the corrected version of child TNW from the 

combined contexts were utilized in further analyses. 

Out of the six measures representing parent and child scores from the contextualized play 

setting, three variables were positively skewed and leptokurtic: child TNW, parent TNW, and 

parent MLU. Here again, the non-normal variables were transformed using natural log and then 

the strength of association between transformed and non-transformed variables and the three 
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Time 2 child outcomes were compared. Scores transformation aided in resolving skewness and 

kurtosis issues as in practically all instances data distributions became normal. Also, the 

correlations between Time 2 outcomes and transformed Time 1 variables were in all but two 

cases stronger as compared to the non-transformed variables (see Table 11). Based on this 

evidence, I decided to use the transformed child TNW and parent TNW and MLU from the play 

context in further analyses. 

 

Table 11. Normality statistics and correlation coefficients for non-transformed and transformed 
child and parent language sample variables from contextualized play 

 Skewness 
Ratio 

Kurtosis 
Ratio 

Kolmogorov-
Smirnov Shapiro-Wilk Time 2 

Outcome r 

Non-Transformed 
Child TNW 

    vocab .26* 
3.49 3.09 .01 0 grammar .33** 

    PA .35** 

Transformed 
Child TNW 

    vocab .29* 
-2.34 1.65 .20 .07 grammar .38** 

    PA .36** 

Non-Transformed 
Parent TNW 

    vocab .16 
2.07 .89 .03 .01 grammar .13 

    PA .08 

Transformed 
Parent TNW 

    vocab .18 
-1.17 -.38 .20 .20 grammar .11 

    PA .04 

Non-Transformed 
Parent MLU 

    vocab .26* 
1.98 .35 .04 .15 grammar .29* 

    PA .16 

Transformed 
Parent MLU 

    vocab .27* 
.59 -.06 .20 .91 grammar .29* 

    PA       .18 
*p ≤ .05, **p ≤ .01. 

 

Out of the last set of six measures representing parent and child language scores from the 

decontextualized conversation context, three variables were found to be potentially skewed 
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according to all three statistical indicators. Following the same procedure, the three variables 

were transformed and their correlations with child outcomes were analyzed. As documented in 

Table 12, non-normality statistics and magnitude of the correlations improved in all cases. Based 

on these results, transformed parent TNW and MLU from play and parent TNW from 

conversation were retained for inferential analyses. 

 

Table 12. Normality statistics and correlation coefficients for non-transformed and transformed 
child and parent language sample variables from decontextualized conversation 

 Skewness 
Ratio 

Kurtosis 
Ratio 

Kolmogorov-
Smirnov Shapiro-Wilk Time 2 

Outcome r 

Non-Transformed 
Child TNW 

    vocab .35** 
5.48 5.42 <.01 <.001 grammar .29* 

    PA .32* 

Transformed 
Child TNW 

    vocab .45*** 
-.91 .55 .20 .66 grammar .39** 

    PA .38** 

Non-Transformed 
Child NDW 

    vocab .46*** 
4.04 3.29 .02 <.001 grammar .40*** 

    PA .38** 

Transformed 
Child NDW 

    vocab .53*** 
-.90 .40 .20 .61 grammar .49*** 

    PA .43*** 

Non-Transformed 
Parent TNW 

    vocab .23 
2.22 .30 .05 .02 grammar .12 

    PA .13 

Transformed 
Parent TNW 

    vocab .31* 
-2.04 .29 .20 .07 grammar .21 

    PA .15 
*p ≤ .05, **p ≤ .01, ***p ≤ .001 
 
 

Standardized assessment scores. The data for two out of three variables representing 

child emergent literacy skills at Time 2 were normally distributed as their skewness and kurtosis 

test statistics fell between the critical cut-off values of +2 and -2. For one variable – child 

vocabulary – the value of skewness was -2.07, suggesting that child vocabulary scores were 
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marginally negatively skewed. The Kolmogorov-Smirnov and the Shapiro-Wilk tests were also 

only significant for the vocabulary variable (p = .05 and p < .01 respectively), thus supporting 

the finding that child vocabulary scores were non-normally distributed, whereas the distributions 

of the grammar and PA scores were normally distributed.  

In order to address the non-normality issue of negatively skewed data with negative 

values, I followed the procedure described in Osborne (2002). First, in order to make all 

vocabulary scores to be positive and to remain in the same rank order, a constant value of 2.02 

was added to each observation, which brought the lowest score of -2.01 to .01. Then, the new 

positive scores were “reflected”, or reverse-ordered, such that the lowest score of .01 became the 

highest score of 3.90 and vice versa. After that, the new reverse-ordered scores were “anchored” 

at 1 by adding a constant value of 1 to each score and were then re-expressed using a natural 

logarithmic transformation. At the end, the transformed scores were “reflected” again to restore 

the original rank order of vocabulary scores. Examination of normality showed that the 

transformed vocabulary scores were no longer skewed (skewness statistic = .19, standard error of 

skewness = .29) and not kurtotic (kurtosis statistics = .32, standard error of kurtosis = .57). The 

Kolmogorov-Smirnov and the Shapiro-Wilk tests were both non-significant. The descriptive 

statistics for the transformed vocabulary scores are shown in Table 13 and are marked with an 

asterisk; this transformed version was used in all subsequent analyses. 

 

Table 13. Descriptives for child emergent literacy skills at Time 2 

 N Min Max Mean SD Skewness Kurtosis 
Vocabulary 69 -2.01 1.89 0 .91 -.60 -.33 
Vocabulary* 69 .10 1.69 .68 .32 .19 .32 
Grammar 69 2.67 14.67 9.84 2.84 -.30 -.71 
PA 68 62 126 95.15 16.20 -.21 -.86 
Note: Standard error of skewness = .29, standard error of kurtosis = .57 
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Research Question 1 

The first research question was about the relations between child oral language skills as 

measured by the LSA at the age of 3 and as measured by standardized testing a year later. Here, 

children’s TNW, NDW, and MLU derived from the combined contexts at Time 1 were the 

predictor variables and children’s vocabulary, grammar, and PA scores obtained at Time 2 were 

the outcomes. Three separate multiple regressions were used: one for each dependent variable. 

The results of the analyses are presented in Table 14. 

 

Table 14. Child Time 1 measures predicting child Time 2 outcomes 

 t p β F df p adj. R2 

Vocabulary        
     Overall model    9.98 3, 65 <.001 .28 
     TNW -.63 .529 -.16     
     NDW 3.24 .002 .81     
     MLU -1.20 .235 -.18     
Grammar        
     Overall model    8.10 3, 65 <.001 .24 
     TNW -.81 .424 -.20     
     NDW 2.45 .017 .64     
     MLU .54 .588 .09     
PA        
     Overall model    8.09 3, 64 <.001 .24 
     TNW -.43 .672 -.11     
     NDW 2.09 .041 .54     
     MLU .63 .529 .10     

 

As hypothesized, all three models were statistically significant: oral language skills at 

Time 1 predicted child vocabulary, grammar, and PA at Time 2. The overall models explained 

24%-28% of variance in each outcome. In all three models, only child NDW emerged as 

statistically significant, child TNW and MLU did not, which was contrary to the hypotheses 

where I predicted that all three parent variables would emerge as significant.  
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Based on extensive literature that provides evidence of young children’s oral language 

skills being interdependent, I suspected that multicollinearity may be present which would affect 

the structure of the regression models. In order to find out if children’s TNW, NDW, and MLU 

were correlated to a problematic degree, I conducted Pearson product-moment correlations 

analyses, followed by multicollinearity diagnostics. The magnitude of correlations shown in 

Table 15 suggested that the three variables were strongly associated, especially child TNW and 

NDW. The collinearity statistics also indicated that: for TNW, tolerance was .18 and VIF was 

5.71, for NDW, tolerance was .17 and VIF was 6, for MLU, tolerance was .45 and VIF was 2.21. 

The majority of the published literature (Hair, Anderson, Tatham, & Black, 1995; Myers, 1990; 

Neter, Wasserman, & Kutner, 1989) recommends using a VIF threshold value of 10 and 

tolerance value of .10 to spot multicollinearity. Because neither one of the three predictors had 

VIF values above 10 and/or tolerance values below .10, all three predictors were kept in the 

models. My decision was also motivated by understanding that child amount of talk and his/her 

lexical skills, although related, are conceptually distinct. The strong association between the two 

measures in this study likely resulted from not truncating language samples to a common 

predefined length, which led to a situation where participants who talked for a longer cumulative 

duration had a higher chance of producing diverse vocabulary items. 

 

Table 15. Bivariate correlations for child amount of speech, lexical diversity, syntactic 
complexity 

 

*p<.001 (two-tailed). 
 

 TNW NDW MLU 
TNW 1   
NDW .91* 1  
MLU .71* .73* 1 
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Research Question 2 

The second research question was about the relations between parent oral language skills 

as measured by the LSA at Time 1 and child oral language skills as measured by standardized 

testing a year later. Child NDW – the only significant Time 1 predictor of child Time 2 outcomes 

– was used as a control variable to account for the variance in scores due to the child’s prior 

linguistic competence. In these analyses, parent TNW, NDW, and MLU derived from the two 

contexts at Time 1 were the predictor variables and children’s vocabulary, grammar, and PA 

scores at Time 2 were the outcomes. Three separate multiple regressions were used: one for each 

dependent variable. The results of the analyses are presented in Table 16. 

 

Table 16. Three parent Time 1 measures predicting child Time 2 outcomes with control variable 

 t p β F df p adj. R2 

Vocabulary        
     Overall model    8.31 4, 64 <.001 .30 
     Child NDW 3.13 .003 .41     
     Parent TNW -1.71 .092 -.49     
     Parent NDW 1.88 .065 .61     
     Parent MLU .43 .668 .05     
Grammar        
     Overall model    8.34 4, 64 <.001 .30 
     Child NDW 3.21 .002 .42     
     Parent TNW -2.38 .020 -.68     
     Parent NDW 2.07 .043 .67     
     Parent MLU 1.02 .314 .12     
PA        
     Overall model    6.68 4, 63 <.001 .25 
     Child NDW 3.63 .001 .50     
     Parent TNW -1.58 .118 -.47     
     Parent NDW 1.29 .200 .44     
     Parent MLU -.13 .900 -.016     
 

All models were statistically significant. As expected, in all three models, child NDW 

from Time 1 was a statistically significant control variable. In the first model with child 
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vocabulary as outcome, no parent language measures emerged as significant, although parent 

NDW approached significance. In the second model with child grammar skills as outcome, 

parent TNW and NDW were found to predict child Time 2 grammar scores net of child prior 

language performance. In the last model with child PA as outcome, none of the parent input 

measures emerged as significant predictors with child NDW in the model. 

In order to check for multicollinearity between parent Time 1 measures, Pearson product-

moment correlations analysis and collinearity diagnostics were conducted. As shown in Table 

17, all parent language input variables were correlated, but only the correlation between parent 

TNW and NDW was strong enough to warrant multicollinearity concerns. The collinearity 

diagnostics also flagged these two variables as problematic: for parent TNW, tolerance was .13 

and VIF was 8, for parent NDW, tolerance was .10 (more precisely, .098) and VIF was 10.24, for 

parent MLU, tolerance was .71 and VIF was 1.42. Due to apparent multicollinearity, I decided to 

remove one of the collinear variables to improve the regression models. Because parent NDW 

had statistically significant associations with all child Time 2 outcomes (see Table 10) and 

because, based on prior literature, it was expected to better predict later child language than 

parent TNW, parent NDW was retained in the models as a predictor. 

 

Table 17. Bivariate correlations for parent amount of speech, lexical diversity, syntactic 
complexity 

 

*p < .001 (two-tailed). 
 

 TNW NDW MLU 
TNW 1   
NDW .93* 1  
MLU .45* .53* 1 
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The three models were re-run – with parent TNW removed from the list of predictors; the 

results of the new regression analyses are presented in Table 18. It appeared that 

multicollinearity affected the earlier estimates of the slope parameters in the models and that 

removal of the collinear variable led to more accurate results. Child NDW from Time 1 remained 

a statistically significant control variable in all three models, but the two parent language input 

measures became non-significant. Thus, my hypotheses for the second research question were 

not supported. I anticipated that despite large amount of variance being shared by parent and 

child Time 1 oral language, at least some proportion of variance in child outcomes would be 

explained by parent predictors over and above the child control variable. 

 

Table 18. Two parent Time 1 measures predicting child Time 2 outcomes with control variable 

 t p β F df p adj. R2 

Vocabulary        
     Overall model    9.82 3, 65 <.001 .28 
     Child NDW 3.46 .001 .45     
     Parent NDW .76 .452 .11     
     Parent MLU .66 .513 .08     
Grammar        
     Overall model    8.61 3, 65 <.001 .25 
     Child NDW 3.60 .001 .48     
     Parent NDW -.14 .887 -.02     
     Parent MLU 1.30 .197 .16     
PA        
     Overall model    7.89 3, 64 <.001 .24 
     Child NDW 3.95 <.001 .54     
     Parent NDW -.26 .798 -.04     
     Parent MLU .09 .928 .01     

 

Research Question 3 

The third, exploratory, research question was about the possible differential relation of 

parent oral language input provided in two different contexts at Time 1 and child outcomes at 
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Time 2. Prior to conducting these analyses, I checked whether the amount of DL produced by the 

dyad members in two interaction settings indeed varied. First, parent and child verbal output was 

coded for the presence of decontextualized utterances, then I tallied the number of such 

utterances in each context. Because the duration of interaction varied among dyads and between 

contexts, I calculated DL density by dividing the number of decontextualized utterances by the 

duration of each conversational setting in minutes. Finally, I conducted analysis of mean 

differences of DL amount and density between the two contexts for parents and children 

separately. Means, standard deviations, and t-statistics are presented in Table 19. As intended by 

the data collection protocol, parents and children produced significantly more and more dense 

decontextualized utterances during the conversation about past events than during semi-

structured free play. 

 

Table 19. Parent and child decontextualized language use in two settings 

  Contextualized Play Decontextualized 
Conversation   

 N M SD M SD t P 

Number of DL Utterances 
Child 63 4.19 8.85 25.46 21.74 -8.57 <.001 
Parent 63 12.44 20.71 56.21 29.06 -10.78 <.001 

Density of DL Utterances 
Child 63 .26 .49 2.95 1.64 -13.79 <.001 
Parent 63 .79 .99 6.62 2.08 -20.76 <.001 
 

Having established that the two conversational contexts indeed varied in the type of 

produced language, a series of path analyses was conducted to explore if parent language input 

variables from the two contexts differentially predicted child outcomes. Initial analyses showed 

that the models had non-convergence issues caused by one of the parent predictor variables,  
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namely TNW, having scores on a considerably different scale than the rest (parent TNW ranged 

from 305 to 2959, whereas parent MLUw, for instance, ranged from 3.09 to 5.83). To remediate 

the scaling issue, each parent TNW value was divided by 10, which diminished the scaling 

contrast while preserving the rank ordering of the parent scores (Muthén & Muthén, 1998-2010). 

A total of 30 models were conducted in Mplus: 10 models (1 base model and 9 models 

with different pairs of imposed constraints) for each of the three outcomes. The three baseline 

path models are presented in Figures 6-8. Intercorrelations and residual variances are not 

displayed for the sake of visual simplicity. Model fit indices are not provided because baseline 

models are “saturated” and thus they all have perfect fit. The three path models differ from the 

regression models in their exclusion of child prior language as control variable. As illustrated in 

the first diagram, three out of the six exogenous (predictor) Time 1 parent variables were found 

to predict Time 2 child vocabulary: parent NDW from the decontextualized conversation and 

parent NDW and parent MLUw from the contextualized semi-structured play. Per each one 

standard deviation increase in parent NDW from the conversation context, there was an increase 

of .353 in child vocabulary score, which means that this variable contributed 12.5% of explained 

variance in the outcome while holding other variables constant; parent NDW from the play 

context explained 7.8% of variance; and parent MLUw from the play context explained 6.2%.  

As shown in Figure 7, the same three predictor variables were found to be statistically 

significant in the path model predicting child grammar skills: parent MLU from the play context 

explained 8.2% of variance, parent NDW from the conversation context explained 7.8%, and 

parent NDW from the play context – 6.7%. 
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* p < .05, *** p = .001.  
 
Figure 6. Path diagram of Time 1 parent language measures predicting Time 2 child vocabulary. 
 
 

 
* p < .05.  
 
Figure 7. Path diagram of Time 1 parent language measures predicting Time 2 child grammar. 
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Finally, as shown in Figure 8, none of the predictor variables in the path model for child 

PA were found to be statistically significant. Although I reviewed models’ modification indices 

for signs of poor data-model fit, because maximization of model fit to find the best fitting one 

was not one of the study’s goals, no alterations to the original baseline models were applied.  

 

 
 
Figure 8. Path diagram of Time 1 parent language measures predicting Time 2 child PA.  

 

To examine if parent language measures from one context statistically significantly better 

predicted child outcomes over the measures from another context, a series of chi-square 

difference tests was conducted. In each test, the fit of the baseline model was compared with the 

fit of the model where a different pair of paths was constrained to equality. In cases when the 

difference in the chi-square values of the models exceeded the critical value of 3.84 for df = 1 at 

α-level = .05, the model with constraints was found to have statistically significantly poorer fit 

than the baseline model, indicating that the beta weight of the path with the greater value was 
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statistically significantly larger than the beta weight of the path with the smaller value. The 

results are presented in Table 20 (the path with the greater beta weight is always listed first). 

 

Table 20. Chi-square difference tests comparing baseline models to models with constraints 

Constrained Paths Difference in χ2 values p 

 Child Vocabulary 
Conv TNW = Play TNW .31 .58 
Conv NDW = Play TNW 5.54 .02 
Play TNW = Conv MLU 1.51 .22 
Play NDW = Conv TNW 1.07 .30 
Conv NDW = Play NDW .55 .46 
Play NDW = Conv MLU 5.08 .02 
Play MLU = Conv TNW 3.28 .07 
Conv NDW = Play MLU 8.32 <.01 
Play MLU = Conv MLU 1.59 .21 

 Child Grammar 
Play TNW = Conv TNW .01 .94 
Conv NDW = Play TNW 2.26 .13 
Play TNW = Conv MLU .79 .38 
Play NDW = Conv TNW 3.32 .07 
Conv NDW = Play NDW .08 .78 
Play NDW = Conv MLU 5.07 .02 
Play MLU = Conv TNW 1.02 .31 
Play MLU = Conv NDW 4.37 .04 
Play MLU = Conv MLU 3.25 .07 

 Child PA 
Conv TNW = Play TNW .16 .69 
Conv NDW = Play TNW 2.38 .12 
Play TNW = Conv MLU .38 .54 
Play NDW = Conv TNW .93 .33 
Conv NDW = Play NDW .05 .83 
Play NDW = Conv MLU 2.73 .10 
Play MLU = Conv TNW 1.00 .32 
Conv NDW = Play MLU 2.99 .08 
Play MLU = Conv MLU 3.00 .08 
Note 1: n for child vocabulary and child grammar = 63, n for PA = 62. 
Note 2: Chi-square value for all baseline models = 0. 
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For Time 2 child vocabulary, three of the nine models had statistically significant chi-

square difference tests: parent NDW from the decontextualized conversation setting was a better 

predictor of later child vocabulary skills than both parent TNW and parent MLU from the 

contextualized play setting and parent NDW from the play setting was a better predictor than 

parent MLU from the decontextualized conversation setting. For Time 2 child grammar, two of 

the nine models had statistically significant chi-square difference tests: parent NDW from play 

was a better predictor of child grammar than parent MLU from conversation and parent MLU 

from play was a better predictor than parent NDW from conversation. For Time 2 child PA, none 

of the models had statistically significant chi-square difference tests, which indicated that there 

were no differences between the six Time 1 parent language variables regarding the strength of 

their effect on the child outcome. To sum up, contrary to the hypotheses, no clear context-related 

results emerged, however, an apparent variable-related result was found – the parent NDW 

variable was an overall better predictor of child outcomes than other parent variables within 

these path models. 

  



94 

CHAPTER FIVE 
 

DISCUSSION 
 
 

This investigation aimed to examine longitudinal relations between properties of child 

and parent language obtained through analysis of naturalistic language production when children 

were 3 years old and children’s subsequent emergent literacy skills measured by standardized 

tests approximately one year later. In addition, the study explored possible differential effects of 

parent language in contextualized and decontextualized interaction settings on child outcomes 

using a series of path analytic models. The results indicated continuity between early and later 

child emergent literacy skills: child NDW predicted child vocabulary competence, grammatical 

skills, and PA; by contrast, child TNW and MLU were not found to be significant unique 

predictors of any of the three outcomes. Furthermore, in the final, conservative multiple 

regression model, none of the parent language input measures predicted child outcomes when 

child Time 1 NDW was controlled. Finally, based on a series of path analytic models, parent 

NDW from two interaction contexts and parent MLU from play predicted later child vocabulary 

and grammar skills but not PA. The discussion below is organized into three sections reflecting 

the order of the three research questions. 

Continuity and Inter-Relations of Child Oral Language Skills across Time 

As anticipated, oral language skills of 3-year-old children in the present sample predicted 

their emergent literacy skills measured a year later, explaining 24%-28% of the variance in the 

three outcome scores. Importantly, only one of the three child language measures emerged as 

statistically significant in all three of the models, namely, child NDW, the measure of lexical 

diversity. Based on the unstandardized beta coefficient values of NDW in the three models, for 

each one-word increase in the predictor variable, child vocabulary score increased by .004, child 
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grammar score increased by .026, and child PA score increased by .125. Contrary to this study’s 

hypotheses, neither child TNW, the measure of speech quantity, nor child MLUw, the measure 

of syntactic complexity, uniquely predicted any of the outcomes with NDW already in the 

model. Moreover, their standardized beta coefficient values appeared much smaller compared to 

the beta coefficient of NDW (see Table 14). However, these findings should be interpreted with 

caution as they are likely a result of high concurrent bivariate correlations among the Time 1 

child measures, which I will further discuss later in this section. 

The finding that child NDW at the age of 3 was a significant predictor of child 

vocabulary skills a year later is in accord with the majority of prior literature (e.g., Condouris et 

al., 2003; Language and Reading Research Consortium, 2015). Moreover, the magnitude of the 

relations is also similar: for instance, Walker at al. (1994) reported that child NDW at 3 

explained 24% of the variance in child receptive vocabulary measured through a standardized 

test two years later. Although not negligible, this amount of variance in vocabulary scores 

explained by child NDW obtained a year prior is relatively modest. By contrast, when child 

lexical skills are assessed multiple times using the same method, such as parent report, language 

sample analysis, or standardized testing, the predictive relation between early and later 

performance is found to be stronger. For instance, Storch and Whitehurst (2002) reported that 

oral language skills (mainly receptive and expressive vocabulary) measured by standardized tests 

in pre-kindergarten explained 90% of the variance in the same measure a year later. Fenson et al. 

(1994) found that infants’ vocabulary size as reported by parents on the MacArthur 

Communicative Development Inventory explained about 45% of the variance in vocabulary size 

measured later by the same parent report instrument designed for toddlers. To further support my 

argument about existence of cross-method effects, or influences, in studies investigating child 
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emergent literacy development, a number of published articles reported that associations between 

different oral language skills collected by the same method were stronger than the associations 

between the same skills measured by different methods. In Condouris et al. (2003), the cross-

sectional correlation between child NDW and MLU was .77, whereas the correlation between 

child NDW and a standardized measure of receptive vocabulary was .41. Similar findings were 

presented in Ukrainetz and Blomquist (2002), where preschoolers’ NDW correlated with TNW 

and MLU at .86 and at .88, respectively, and correlated with a receptive vocabulary test at .36 

and with an expressive vocabulary test at .48. Based on the cumulative evidence, I believe that 

the relatively modest proportion of explained variance in child emergent literacy skills at Time 2 

was found in large part due to the cross-method effects, as opposed to conceivable significant 

individual differences in the changes in child competencies, which constitutes an alternative 

explanation for the relatively moderate relation between early and later measures. The absence of 

commensurate LSA data at Time 2 (or standardized measures at Time 1) however, does mean 

that this latter explanation could not be directly tested within this study. 

The finding linking child early vocabulary skills and subsequent PA is of particular 

importance: the present study offers empirical evidence that children with larger productive 

vocabularies as measured by language sample analysis score higher on the standardized test of 

PA a year later. Only one known investigation has examined this relation using a cross-method 

design and that study offered contradictory findings: Scarborough (1990) found that whereas 2½-

year-old children’s vocabulary measured by standardized tests moderately correlated with PA at 

the age of 5, child NDW at the age of 2½ obtained on the basis of language sample analysis did 

not correlate with later PA scores. Scarborough hypothesized that this finding was due to the 

observed dissociation of NDW from other language sample indexes and called for additional 
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longitudinal investigations using naturalistic and standardized means of assessment. My study 

addressed this call using, first, a larger sample of children and, second, children who were 

developing typically, as opposed to those at risk for dyslexia, and helped resolve inconsistencies 

reported by Scarborough (1990) in favor of the existence of the link between child vocabulary 

and PA that persists across assessment methods and time. 

When compared with the findings from similar investigations that employed same-

method designs, the amount of explained variance in PA by earlier lexical skills found in my 

study appears to be larger. Lonigan et al. (2000) reported that 3½ -year-olds’ oral language 

composite consisting primarily of vocabulary scores was correlated with children’s phonological 

sensitivity composite scores at .29 (R2 = .08) a year and a half later. Similarly, Torrpa et al. 

(2007) reported slightly higher correlations between child expressive and receptive vocabulary 

test scores at 3½ and PA two years later (r = .35 and r = .41, which corresponds to R2 values of 

.12 and .17, respectively). For comparison, in my study, when only Time 1 child NDW was 

entered into the regression model predicting Time 2 child PA, the R2 value equaled .26. I 

conjecture that the seemingly larger amount of explained variance could be attributed to a 

smaller time lag between assessments and to the possibility that child NDW more fully captured 

children’s lexical competence than standardized assessments. As discussed in Tabulda (2015), 

Leadholm and Miller (1992), and Miller et al. (2011), child language skills measured though 

language sample analysis may be more representative of their actual ability than performance 

scores obtained by standardized testing.  

Extending the study findings further, the link between early vocabulary and later PA 

established in the present investigation lends support to, or is at least consistent with, the lexical 

restructuring/reorganization model, according to which there is a causal relation between 
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children’s growing vocabulary competence and PA (Dickinson et al., 2003; Lonigan, 2007; 

Metsala, 1999). Because most existing studies on this topic are cross-sectional and/or 

correlational (Chaney, 1992; Lonigan et al., 1998; McDowell et al., 2007), additional 

corroboration of the few cross-method and/or longitudinal findings (Lonigan et al., 2000) 

benefits the field of research dedicated to identifying those connections between early indicators 

of children’s oral language proficiency and their later academic success that are long-term and 

stable. Understanding which and how early and later emergent literacy skills are inter-related can 

help early childhood researchers and practitioners best identify children at risk for later problems 

and support the design of effective interventions and educational approaches. 

Next, turning to the non-significant within-child findings, the lack of unique relations 

between child TNW and MLU at Time 1 and child vocabulary, grammar, and PA at Time 2 is 

noteworthy. Given the absence of prior longitudinal cross-method research on the role of child 

verbosity in the development of oral language and code-related skills, the present finding is the 

first to suggest that the amount of language produced by children in naturalistic settings does not 

uniquely predict their later emergent literacy competence, at least when measured one year later 

using standardized testing. The finding that child MLU at Time 1 did not uniquely predict child 

Time 2 outcomes is unexpected and warrants additional examination. Based on the theoretical 

framework of the comprehensive language approach (CLA) and numerous prior studies that lent 

evidence in support of the continuity of oral language skills in young children within and across 

time (Huttenlocher et al., 2010; Scarborough, 1990; Walker et al., 1994), child syntactic skills 

were anticipated to explain a sizable proportion of variance in Time 2 outcomes, particularly, in 

children’s grammar scores. Moreover, in the present study, all child Time 1 language measures 

from the combined contexts were statistically significantly correlated with child Time 2 
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outcomes (see Table 10). Therefore, in addition to theoretical and empirical bases, there was a 

statistical reason to find child MLU and, to lesser extent, TNW contributing to the amount of 

explained variance in the outcomes, however, only child NDW emerged as a significant 

predictor in the multivariate regression models. 

Such discord with existing literature may stem from a number of factors. First, many 

prior studies that included at least two of the three constructs used in my dissertation (speech 

amount, lexical, and syntactic skills) relied on cross-sectional correlational evidence and/or used 

same-method designs and/or worked with children who were older or belonged to special 

populations (e.g., Chaney, 1992; Slade & Ruffman, 2005; Tomblin & Zhang, 2006). More 

rigorous statistical approaches, like multiple regression analysis, longitudinal design, and cross-

method data collection techniques as used in the present investigation allow for more accurate 

results that are computationally superior, sustain across time, and are free from possible method 

and collinearity effects. Thus, it is possible that methodological and data analytic differences led 

to the discrepancy in findings. 

Alternatively, or in addition to the aforementioned factors, because in the present study 

all child Time 1 measures were associated with the three Time 2 outcomes but only child NDW 

was found to be a significant unique predictor when all three variables were in the same model, it 

is possible that child vocabulary skills captured and represented developing language 

competence better than other related measures, although it might have not been the single 

linguistic skill involved in the further development of emergent literacy. The idea that children’s 

semantic knowledge is the foremost aspect of their entire linguistic competence is the underlying 

idea of the semantic bootstrapping hypothesis (Pinker, 1982, 1984). According to this language 

development theory, children first learn word meanings and, after they have acquired substantial 
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and diverse lexicon, they use semantics to learn syntactic/grammatical rules, in particular, 

syntactic categories. A few empirical studies provided support for semantic bootstrapping 

mechanism by analyzing the semantic and syntactic relations in mothers’ speech to young 

children and children’s language leaning (e.g., Rondal & Cession, 1990). Extending Pinker’s 

argument to this study, it is plausible that when children are young, lexical development leads 

the overall language acquisition progress and, as its most reliable indicator, may emerge as the 

best predictor of later oral language and code-related skills. 

Role of Parent Language in Child Development of Emergent Literacy Skills 

The three multiple regression models predicting Time 2 child vocabulary, grammar, and 

PA outcomes from Time 1 parent language variables were all statistically significant, each 

achieving 24%-28% of the variance explained by the predictors. Cross-time bivariate correlation 

findings also indicated that parent LSA variables predicted later child standardized assessments 

(see Table 10). However, contrary to the hypothesized outcomes for the second research 

question, Time 1 parent language input variables did not predict Time 2 child outcomes above 

and beyond child prior language skills. As a reminder, parent TNW was excluded from the 

models because of its collinearity with parent NDW. In all three models, the only statistically 

significant predictor of child emergent literacy skills was the control variable – child NDW 

obtained at Time 1. The unstandardized beta coefficient values of NDW in the three parent-to-

child models were similar to those in the first set of three child-to-child models. 

A likely explanation for such results is that child oral language skills measured at the age 

of 3 had already been affected by the quantity and quality of language that child participants 

received from their parents prior to the study, which rendered the control variable the only 

significant predictor. Studies with children even younger than the ones assessed in this sample 
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suggest that, given appropriate data collection design and statistical approaches, measuring 

parent language input to infants and toddlers may allow for estimation of its influence on child 

later language that extends over and above child early language competence. For instance, 

Shimpi, Fedewa, and Hans (2012), who measured parent NDW every 4-6 months from child 

birth until 2 years of age, found that diversity of parent input at practically every time point 

strongly correlated with child TNW and NDW obtained when children were 1½ and 2 years old. 

Huttenlocher et al. (1991) and Pan et al. (2005), who used hierarchical linear growth models, 

found that amount and lexical diversity of parent input provided to 1-2-year-old children 

predicted their vocabulary acquisition rate. Furthermore, Hart and Risley (1995), who tested their 

participants using a comprehensive standardized test of language when children were 9-10 years 

old, found that 35% of the variance in their scores was explained by the lexical diversity of 

parent language directed to children when they were 1-2 years old. These findings provide 

tentative indication that if my study participants had been assessed at an earlier time point, parent 

language variables might have emerged as significant predictors over and above child language 

skills. However, substantial differences in methodology and statistical approaches between the 

current and the aforementioned studies, in particular absence of prior child language controls, 

preclude drawing any definitive conclusions. 

Returning to the most likely explanation of the lack of the relations between parent 

language and child outcomes, it should be stated that inclusion of early child language along with 

parent language input predictors in the models measuring child emergent literacy is considered 

extremely conservative because it is deemed to underestimate parent input effects (Rowe, 2012; 

Spier, 2003). Similar to the present investigation, several existing longitudinal studies found that 

when child prior language skills were included as control variables the parent language input 
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contribution to child outcomes either dramatically diminished or became statistically non-

significant (Rowe, 2012; Spier, 2003). However, only in a small number of prior studies was 

child previous language competence accounted for; most investigations that find parent language 

input to be a robust predictor of child emergent literacy skills do not control for child previous 

language abilities (Demir-Vegter et al. 2014; Hart & Risley, 1995; Huttenlocher et al., 2002; 

Huttenlocher et al., 2010; Song et al., 2014). Because my study’s hypotheses were based on the 

prevailing findings in the existing literature, there was an expectation that parent input variables 

would be found to affect child outcomes. At this point, I believe that the hypotheses for the 

second research question should have been based on the results of the two prior studies, namely, 

Rowe (2012) and Spier (2003), that were most similar to mine in their statistical approaches and 

reported non-significant longitudinal parent language effects due to inclusion of child early 

language controls, which accounted for the influence of early parent input. 

In order to investigate whether there was any support for the aforementioned mechanism 

of influence of parent input on child language, I conducted additional multiple regression 

analyses with Time 1 child NDW excluded from the model and only Time 1 parent NDW and 

MLU serving as predictors of Time 2 outcomes. Parent TNW was again excluded due to its 

multicollinearity with parent NDW. Here, all three models were significant, each explaining 6%-

16% of variance in child emergent literacy skills. Parent NDW emerged as a statistically 

significant predictor in all three models: for each one-word increase in Time 1 parent NDW, 

child vocabulary score increased by .001, child grammar score increased by .009, and child PA 

score increased by .061. When these results are interpreted in the same manner as in the majority 

of studies that did not use child language controls, parent vocabulary diversity may be 

considered a language input characteristic influencing child vocabulary, grammar, and PA. The 
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latter finding is particularly noteworthy because it demonstrates that more sophisticated parent 

language not only beneficially affects child oral language skills but also has positive, albeit 

small, influence on the development of child code-related skills, in this case, child PA. This 

finding is the first to date to provide tentative empirical evidence of such a relation. 

When considered jointly, the findings from the two primary research questions indicate 

that lexical skills of children may be the most representative marker of their global linguistic 

profile and as such may be reliably used in assessment of child emergent literacy competence. 

What is more, lexical diversity of parent input may serve as a sensitive indicator of the overall 

quality of home language environment and therefore may be used for identification of potential 

inadequate child school readiness years prior to pre-kindergarten entry. The present results of my 

study do not allow drawing any concrete inferences in this regard because the predictive relations 

between parent input and child emergent literacy were weak, possibly due to assessment of 

parent-child linguistic communication occurring too late in the course of children’s language 

development. Another possibility that undoubtedly deserves consideration is that the relation 

between parent input and child outcomes was of small magnitude because a stronger influence 

was exerted by a combination of other factors in the children’s proximal and distal environments, 

including language input from other family members and at child care centers, aspects of socio-

economic background, and potential cognitive and language impairments unknown at the time of 

child participation (Dollaghan et al., 1999; Hoff, 2003; Rice et al., 2010). To conclude, whereas 

the preponderance of existing theoretical work and empirical evidence strongly suggests that 

parent language input is a powerful predictor of child emergent literacy skills, my study only 

offered provisional support for such claims. 
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Parent Language from (De)Contextualized Discourse Contexts and Child Outcomes 

Statistical analyses on the nature and role of parent language input from two different 

conversational contexts yielded a set of novel findings: parents and children produced a larger 

number of decontextualized utterances during their conversations about past events than during 

contextualized play, and parent vocabulary diversity from both contexts and parent syntactic 

complexity from the play setting predicted child later vocabulary and grammar skills but not 

child PA. Finally, there were no clear results concerning the strength of parent language effects 

from the two contexts on child outcomes. Together these findings add new and important 

information to the small body of existing literature about effects of parent contextualized and 

decontextualized language input on children’s emergent literacy skills. 

The present study is the first to provide empirical evidence that not only parents but 

also children varied in the kind of language they produced during play with toys and talk about 

past events. On average, children generated .26 and parents generated 1 decontextualized 

utterance per minute during play, compared to 3 and 7 decontextualized utterances per minute 

produced during the conversation about temporally and spatially removed topics. Additional 

analyses (not presented in the results section) on the role of conversational context revealed that 

during play, parents and children interacted for a longer period and thus produced a higher 

number of total words and more diverse vocabulary than during conversation. However, the 

syntactic complexity of parent sentences was lower during play, whereas the opposite was true 

for child utterances. Taken together these findings indicate that parent-child dyads are sensitive 

to the demands of conversational genre and naturally adjust the content and linguistic forms of 

language exchange depending on the setting. Thus, simply asking parents to engage in a 

conversation about past events is enough to substantially increase their use of decontextualized 
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language. This is an encouraging finding: because research literature suggests that parent 

decontextualized language input is positively related to children’s emergent literacy skills 

(Demir et al., 2015; Dickinson & Tabors, 2001; Reese, 1995), parents wishing to improve child 

school readiness may do so by increasing their amount of decontextualized talk without needing 

to undergo rigorous training and effortful implementation of learnt strategies. Such 

recommendation undoubtedly rests on further empirical support, especially from experimental 

studies with child level controls, as most of existing investigations are correlational. 

Next, the findings derived from the three path analytic models generally mirror those 

from the multiple regression analyses when child prior language was not controlled. Here, parent 

NDW from both contexts also emerged as a consistent predictor of the two child oral language 

skills, further supporting the view that vocabulary diversity of parent language input has the 

strongest predictive relation with child outcomes compared to other parent variables (Demir-

Vegter et al., 2014; Pan et al., 2005; Rowe, 2012). Conversely, the significant predictive relation 

between parent MLU from play and child later vocabulary and grammar skills was only present 

in the path models and the relation between parent measures and child PA was only found in the 

multiple regression models (those without child predictors). This likely resulted from differences 

in the sample composition: for the regression analyses, language samples of all 69 parent-child 

dyads were used regardless of whether they managed to engage in both study tasks or not, 

whereas for the path analyses, I only included a subset of 63 parent-child dyads whose language 

samples contained verbal interaction from both contextualized play and decontextualized 

conversation settings. I think that the findings from the smaller sample may be more 

generalizable to the population of parent-child dyads with typical verbal behaviors and capacity 

for communication because the smaller sample excludes the dyads who were atypical in their 
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inability to engage in the more challenging conversation about temporally and spatially removed 

topics. Therefore, I deem the significant predictive relation between parent MLU from play and 

child later oral language skills a valid finding; albeit one that would not necessarily be significant 

when parent-child dyads in the lower end of distribution are included and with the child control 

variables in the same model.  

Nonetheless, because the path coefficients were positive, it indicates that more 

syntactically sophisticated parent input positively affects child vocabulary and grammar skills. 

However, of importance here is the conversational setting – the relations between parent MLU 

and child variables were only significant for the play context, which suggests that parent 

language input provided in this communication setting is for some reason more beneficial than 

the input provided during the other setting. In this regard, my findings in part echo the results of 

Crain-Thoreson et al. (2001): they also found that parent MLU from the play setting predicted 

child vocabulary a year later, whereas MLU from decontextualized conversation about past 

events did not. Crain-Thoreson et al. theorized that, unlike book reading and memory 

conversations, the free-play context is less culturally scripted and thus “provides a better window 

into how parents talk to their children most of the time, explaining why the play context provided 

better predictive information” (p. 35). In addition to the argument about typicality of parent 

behavior, the authors commented that providing more sophisticated input during play is more 

advantageous because this context allows to engage with children when they are attentive and 

have a focus of interest common with their parents. As both of these explanations appear 

reasonable, it is possible to draw the conclusion that for parents and children around the age of 3, 

semi-structured free play with age-appropriate toys seems to be a suitable setting for language 

exchange that is meaningful and has high potential for learning. 
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The last set of findings from the chi-square difference tests of paired parameters within 

the path analyses complements the outcomes of the baseline path analyses models: parent NDW 

from both settings dominated over parent TNW and MLU variables in predicting child 

vocabulary and grammar scores, but none of the variables were found to be better predictors of 

child PA because they all emerged as non-significant. This finding echoes the conclusions 

reached in Huttenlocher et al. (2010) where parent NDW was found to uniquely predict child 

lexical skills over parent TNW and a MLU-like measure; this finding is also in contrast to the 

results published in the methodologically inferior Hoff and Naigles (2002) and Hoff (2003) 

studies that found parent MLU to be the sole predictor of child vocabulary skills over parent 

TNW and NDW. However, because the path models did not take into account child Time 1 

performance, the results should be interpreted with caution. 

Summarizing findings for the third research question, the present study offers tentative 

evidence that quality and sophistication of parent language input measured via lexical diversity 

and syntactic complexity of parent speech may have a stronger predictive relation with child oral 

language skills than the quantity of language input regardless of conversational context. A 

similar conclusion was reached in Tabulda (2015) who used a subset of the present sample and 

studied parent-child language using analysis of correlations. 

The main implications of my dissertation research project are:  

(1) Based on evidence of continuity between children’s early oral language and later 

emergent literacy skills, the present study provides support for the lexical restructuring/ 

reorganization model (LRM) and tentative support for the comprehensive language approach 

(CLA) theoretical framework. Bivariate correlations between child Time 1 TNW, NDW, and 

MLU and Time 2 vocabulary, grammar, and PA were positive and of moderate to strong 
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magnitude, indicating continuity and inter-relations of young children’s emergent literacy skills. 

More rigorous multiple regression analyses showed that only child NDW at Time 1 predicted 

vocabulary, grammar, and PA outcomes a year later; the amount of explained variance was 

modest, but when compared with results of other studies, appeared more substantial. 

(2) Based on the findings of the predictive link between parent oral language input and 

child emergent literacy skills when prior performance is not controlled, this investigation lends 

tentative support to the socio-cultural theory of cognitive development and research espousing 

nurture-driven approach to language learning. When using a liberal statistical approach of not 

including child prior language competence in the regression model, which is a wide-spread 

practice among researchers studying impact of parent input on child language development, I 

found that parent NDW at Time 1 predicted child outcomes at Time 2, albeit only explaining a 

small proportion of variance.   

(3) Finally, based on the results of exploratory analyses on the effects of context, the 

study presents evidence that despite differences in the content, quantity, and quality of 

exchanged language, parent decontextualized language does not affect child outcomes to a 

greater degree than language input that is contextualized. Chi-square difference tests did not 

indicate that parent language from one context predicted child outcomes better than the same 

three variables from the other context. Although the study did not yield context-related finding, 

there were a few interesting variable-related results requiring careful interpretation.  

Limitations 

The present study has several shortcomings that limit the generalizability of its findings 

and their robustness. The first limitation concerns the demographic characteristics of recruited 

participants. Despite a concerted effort to recruit from child care sites serving socio-
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economically and racially diverse population, most participating children were White girls and 

most primary caregivers were White educated females. The imbalance in distribution of 

participants in the sample was recognized early in the data collection stage. To remediate this 

problem, schools that primarily served African-American and/or low-SES families were 

oversampled and additional incentives were introduced. However, these measures only resulted 

in a small increase in participation from these groups. A viable explanation for the predominance 

of mother-daughter dyads is that parents of girls feel more confident signing up for participation 

in child language research because females at this age often have superior oral language skills 

than boys (Dale, Price, Bishop, & Plomin, 2003; Huttenlocher et al., 1991). The predominance of 

White high and middle income families is likely attributable to differential access to resources, 

attitudes towards and values placed on education- and school-related activities by mainstream 

and low-income African-American parents (Desimone, 1999; Lareau & Horvat, 1999). 

Another potential limitation is unintended inclusion of children from special populations, 

which would pose a problem for the present study designed to investigate emergent literacy skills 

of typically developing children. Although at Time 1 the child care directors did not distribute 

consent forms to children with known cognitive, sensory, and/or language impairments, children 

with undiagnosed or at least not apparent disabilities might have received the study invitation. 

Based on the numbers in Table 8, there is a possibility that 10-20% of participating children had 

language-related delays or disorders. However, without proper clinical evaluation, there is no 

certainty regarding their disability status. Furthermore, because another 10-15% of children from 

the study tested in the top 10% of the normative sample, it appears that the distribution of 

participants’ scores is rather wide, likely reflecting the large educational and socio-economic 
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diversity of recruited families, and as such should not be regarded as a threat to the validity of 

the study. 

The next study limitation is insufficient sample size, however, it is only a concern for the 

last, exploratory, set of analyses. The two primary research questions had sufficient statistical 

power. As for the path analyses, six out of 69 dyads failed to produce a language sample in one 

of the settings and were thus excluded. Following the methodology of prior studies on dyadic 

language interactions, participating parent-child dyads were asked to engage in two routine 

communication tasks for 15 minutes each, but some participants were unable to provide even 1 

minute of dyadic interaction in at least one setting, mostly decontextualized conversation about 

past events. Oftentimes, if the dyad was assigned to first play with the set of toys and then 

transition into conversation, children were reluctant to partake in it because they preferred to 

continue playing. In these cases, a few parents were either unable to persuade their children to 

disengage from toys or preferred to follow the child’s lead and kept on playing. Nevertheless, 

despite the limited sample size in the last research question, path analytic models returned some 

statistically significant results.  

The last limitation of this study concerns the representativeness of language collected 

through audio-recordings during performance of prescribed tasks. It can be argued that parents 

and children were artificially limited in their verbal interactions by the requirement to only 

engage in semi-structured free play with one set of toys and decontextualized conversation on 

one of three specific topics. This particular study design feature was in part chosen due to its 

widespread use in similar studies (Crain-Thoreson et al., 2001; Heilmann et al., 2010; Ukrainetz 

& Blomquist, 2002). In addition, emphasis was placed on standardizing communicative tasks in 

order to avoid inflation of LSA measures due to engagement with a wider array of toys and 
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conversation themes. However, despite the limitations, parent-child dyads produced language 

samples that were highly variable in language quantity and quality, and because of these 

restrictions, I can argue that this variability is attributed to parent and child language skills per se 

rather than some external factors.  

A separate issue is to what degree, if at all, parent and child behaviors were affected by 

the fact that their interaction was recorded. Participants’ language might have been modified in 

an attempt to show socially desirable behavior (e.g., excessive talking, detailed explanations, 

frequent praise and questioning). Combating such practices is a formidable task for researchers 

who set out to obtain genuine, representative samples of typical behavior. However, I believe 

that social desirability had little impact on the quantity and quality of dyad members’ language. 

Children’s verbal output was likely unaffected by the recording because they were frequently 

either unaware of being recorded or quickly forgot about it. As for the parents, I hypothesize that 

if they did alter their language input, they could only do it to a limited extent; for instance, 

primary caregivers with low oral language skills could only marginally increase their verbosity 

and lexical diversity because of the inherent difficulty involved in suddenly changing one’s 

language-related competences. Nonetheless, the issue of the effects of social desirability 

deserves further exploration (e.g., with studies incorporating interviews of parents regarding their 

intentions when talking with their child). 

Lastly, there is evidence that parents are sensitive to their children’s oral language 

competence: parent input becomes more complex as children grow older and become more 

skilled language users (Snow, 1972; Huttenlocher et al., 2007). Parents often tailor input so that 

their utterances are only slightly, by one notch, more complex than their children’s (Harris, 1992, 

as cited in van Dijk et al., 2013). Several studies (e.g., Huttenlocher et al., 2010; Song et al., 
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2014; van Dijk et al., 2013) documented complex patterns of reciprocal connections between 

linguistic skills in parent-child dyads: bi-directional relations were found for vocabulary but not 

syntactic skills in Huttenlocher et al. (2010), at the same time they were not found for vocabulary 

skills in Song et al. (2014) but instead were found for mother’s language use and children’s 

cognitive development. The uncertainty about the direction of influence within the parent-child 

dyads was of particular concern in Tabulda (2015) where I presented cross-sectional Time 1 

results on a subset of the participants in this study. My dissertation project, on the other hand, 

uses data collected at lagged time points and involves different statistical approaches, which, 

combined, offer empirical evidence in support of uni-directional (i.e., from parent to child) 

influences of the language input provided by parents on emergent literacy skills of children. 

Future Directions 

The next step in my investigation of the relations between parent language input and 

child emergent literacy skills is publication of several manuscripts presenting findings on the 

connection between Time 1 parent and Time 2 child oral language, relations between early 

parent and child language and development of code-related skills, such as phonological 

awareness, and effect of conversational setting on the properties of produced language. In 

addition, I tentatively plan to re-run all analyses using truncated language samples in an effort to 

remediate multicollinearity issues that caused the parent TNW variable to be excluded from the 

list of predictors. It would also be of interest to research if and which parent and child 

demographic characteristics are related to emergent literacy outcomes.  

Future investigations beyond these data should focus on comprehensive and in-depth 

study of the effects that primary caregivers’ language input and home literacy practices have on 

children’s development of emergent literacy skills and broader academic competencies, 
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including conventional reading and writing skills. Such studies should include larger samples of 

parent-child dyads and concentrate on participants’ socio-economic, racial, and gender diversity. 

Furthermore, tracking of parent and child oral language should be initiated when children are 

very young, possibly at birth; early assessment of a child’s linguistic environment would allow 

for accurate understanding of parent and child effects on subsequent language and literacy skills. 

Such assessments should be conducted at several time points throughout childhood and should 

involve measuring language exposure at home and at child care settings, which would enhance 

understanding of how different linguistic environments affect child outcomes. Finally, further 

research is needed to examine the nature and impact of contextualized and decontextualized 

language input provided by parents on children’s development of higher-order language 

competencies, such as narrating and explaining, drawing inferences, and predicting and 

understanding other people’s behaviors. 

Such ultimate investigation would extend and expand prior work conducted by Frances 

Campbell, Hart and Risley, Huttenlocher and her colleagues, Erika Hoff, and other researchers in 

the field. It would allow drawing some definitive conclusion regarding how nature factors, such 

as heritability, interact with proximal factors of immediate environment (language input at home 

and child care) and distal factors, like SES, and impact child development in the areas of 

academic success, social adjustment, and even physical and mental health. In due course, such 

examination would help answer some theoretical and practical questions about the progression of 

human cognitive development and language development, in particular. 

The findings in this and other similar studies have practical ramifications: parents of 

young children and early childhood educators may improve children’s emergent literacy skills 

and contribute to their subsequent academic success by providing high-quality language input 
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during daily interactions in a variety of conversational settings. Future studies exploring the 

impact of training programs for parents on how to create rich and stimulating linguistic 

environments for their children are clearly warranted. There already exists some very promising 

work on implementation of interventions for parents and development of preschool curricula that 

target improvement of child emergent literacy skills through provision of high-quality linguistic 

input (e.g., Landry, Smith, Swank, & Guttentag, 2008; Landry, Swank, Smith, Assel, & 

Gunnewig, 2006). However, as suggested by the findings of the present study, future 

interventions should focus on using more rigorous methodological and statistical approaches that 

would allow for estimation of parent input affects over and above child pre-treatment language 

skills. In addition, such efforts would benefit from a more holistic approach to modifying child 

environments by, for example, comparing how a combination of changes in parent language, 

home literacy, and child care quality would impact the child outcomes and by investigating how 

various factors, such as child’s age, caregivers’ education, income levels, and 

intervention/training dosage might moderate intervention effectiveness. Finally, authors of future 

studies on the role of parent decontextualized language in the development of child emergent 

literacy skills should investigate if and how strongly parent training programs designed to 

increase amount of exposure to decontextualized language by young children impact child 

outcomes. Such interventions should have a control group and several delayed post-tests that 

would include a battery of assessments targeting oral language, code-related skills, and higher-

order language competencies, such as narrative skills and drawing inferences. 
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APPENDIX A 
 

LETTER TO CHILD CARE PROVIDERS 
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APPENDIX B 
 

PARENT INFORMED CONSENT 
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APPENDIX C 
 

INSTRUCTIONS FOR AUDIO-RECORDING 
 
 

1. Familiarize yourself with these guidelines prior to completing the tasks. 

2. During the audio recording, limit interactions with other adults and children that might be 
present in the household. Turn off TV, radio and other sound devices. 

3. Situate yourself and your child in a quiet, comfortable place where you will interact for 
about 30 minutes. 

4. Turn on the recorded and place it within 3 feet from you and your child. Turn off the 
recorder when you finish both tasks. 

5. Your first task is having a conversation with your child: 

 Familiarize yourself with the list of guidelines for carrying out the discussion on 
the chosen topic (the pink form) 

 Talk with your child for about 15 minutes 

 Do not dominate the conversation, let your child be an equal participant 

 If your child needs help, please prompt him/her by using the suggestions from the 
list (the pink form) 

6. Your second task is to play with your child: 

 Sit on the floor with your child and play with the provided plastic farm toys 

 Play with your child for about 15 minutes 

 Here are some ideas for your play:  

o Pretend the farmers are preparing the animals for the county fair 

o Ask the child to tell you what type of animals you are playing with 

o Pretend that one of the animals got out of the barn and the farmers have to 
try and catch it 

7. When done with both tasks, please put the forms, the toys, and the audio recorded back in 
the travel kit and return tomorrow to the research assistant. 
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APPENDIX D 
 

PROMPTING INSTRUCTIONS 
 
 

If you and/or your child need additional prompts to have a conversation,  
please follow these guidelines 

 
Family Outings: 

1. Initiate the conversation by asking a close-ended question: 
 E.g., Do you remember the last time we went to the zoo? 

2. Encourage child to talk and elaborate on the topic using various prompts: 
 E.g., Tell me more.  

3. Encourage child to talk and elaborate on the topic using open ended questions: 
 E.g., Tell me which animals are your favorite? Why? 

4. Rephrase the last question and pose it again: 
 E.g., Which animals do you like the most? 

5. Give a brief account of your personal experience: 
 E.g., When I was there with you at the zoo, I liked looking at the wolves. 

They can be dangerous. 
6. If your child does not share his/her memory, provide your account of your child’s 

experience and request confirmation: 
 E.g., I think your favorite animal was the giraffe because he was very tall, 

right? 
 
Classroom Activities: 

1. Initiate the conversation by asking a close-ended question: 
 E.g., Do you like going to school? 

2. Encourage child to talk and elaborate on the topic using various prompts: 
 E.g., Tell me more.  

3. Encourage child to talk and elaborate on the topic using open ended questions: 
 E.g., Tell me what is your favorite subject at school?  Why? 

4. Rephrase the last question and pose it again: 
 E.g., What is your favorite thing to do at school? 
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5. Give a brief account of your personal experience: 
 E.g., When I picked you up from school yesterday, you showed me that pretty 

picture you drew in art. 
6. If your child does not share his/her memory, provide your account of your child’s 

experience and request confirmation: 
 E.g., I think your favorite subject is art because you love to color, right? 

 
Holiday Celebrations: 

1. Initiate the conversation by asking a close-ended question: 
 E.g., Is Christmas your favorite holiday? 

2. Encourage child to talk and elaborate on the topic using various prompts: 
 E.g., Tell me more.  

3. Encourage child to talk and elaborate on the topic using open ended questions: 
 E.g., Which is your favorite holiday? Why? 

4. Rephrase the last question and pose it again: 
 E.g., Which holiday do you like the most? 

5. Give a brief account of your personal experience: 
 E.g., Thanksgiving is my favorite because of all of the yummy food. 

6. If your child does not share his/her memory, provide your account of your child’s 
experience and request confirmation: 

 E.g., I think your favorite holiday is Christmas because you love getting 
presents from Santa Claus, right? 
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APPENDIX E 
 

CHILD ASSENT SCRIPT 
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APPENDIX F 
 

TRANSCRIPTION TRAINING PROTOCOL 
 
 

Online training should be completed on the assigned lab computer. You will need SALT 
software and Express Scribe Pro installed on that computer. During training, write down all 
questions and comments you have. I will answer them later. Some of the information in the 
training units is repeated; however please attend to all of it even if you find it redundant. Go to 
http://www.saltsoftware.com/ and click on Free Online Training.  
 

1. First Training Unit 
 Click on lecture 1301: Transcription – Getting Started 
 Click on Begin Course (not for CEU training) 
 Complete lessons 1, 3, 4 & 5 of the lecture 

‐ Listen to the first short video lesson 
‐ Watch three training videos in the third lesson  
‐ Read and memorize the hand-out on SALT transcription conventions  
‐ Complete practice exercise using SALT program and compare accuracy of header 

information 
 

2. Second Training Unit 
 Click on lecture 1302: Transcription – Transcription Format 
 Click on Begin Course (not for CEU training) 
 Complete lessons 1, 2, 3, 4 & 5 of the lecture 

‐ Read the information in the 1st, 2nd, 3rd, 4th & 5th lessons 
‐ At the end of the third lesson, complete TryIt and Check practice exercises 
‐ Complete practice exercise 1: Andy and practice exercise 2: Kelina. Here you will 

need to become familiar with Express Scribe (ES) program (list of ‘hot keys’ is 
available in ES under Control tab. Check for accuracy. Do your best trying to 
transcribe: get at least 80% accuracy on the second, longer language sample. This 
is the most difficult exercise in the training module, so be patient. 
 

3. Third Training Unit 
 Click on lecture 1303: Transcription – Utterance Segmentation 
 Click on Begin Course (not for CEU training) 
 Complete all six lessons of the lecture 

‐ Listen to the first short video lesson 
‐ Read the information in the 2nd & 3rd lessons 
‐ Read and memorize the hand-out on utterance segmentation conventions 
‐ Complete TryIt and Check practice exercises in the last lesson 
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‐ Complete practice exercise 1: Andy and practice exercise 2: Kelina. Check for 
accuracy. This transcription practice will be easier because the initial transcript 
(without correct segmentation) is provided. 
 

4. Fourth Training Unit 
 Click on lecture 1304: Transcription – Conventions Part 1 
 Click on Begin Course (not for CEU training) 
 Complete all seven lessons of the lecture 

‐ Read the information in the 1st, 2nd, 3rd and 4th lessons 
‐ Complete TryIt and Check practice exercises at the end of all lessons 
‐ Complete practice exercise 1: Andy and practice exercise 2: Kelina. Check for 

accuracy. This transcription practice again should be relatively easy (do your best 
estimating the length of the pauses and their placement in transcript but do not try 
to be perfect).   
 

5. Fifth Training Unit 
 Click on lecture 1305: Transcription – Conventions Part 2 
 Click on Begin Course (not for CEU training) 
 Complete all eight lessons of the lecture 

‐ Read the information in the 1st, 2nd, 3rd, 4th & 5th lessons 
‐ Complete TryIt and Check practice exercises at the end of all lessons 
‐ Complete practice exercise 1: Andy and practice exercise 2: Kelina. Check for 

accuracy. This one is tricky: make sure you understand the procedure for 
identifying the root forms and overgeneralization errors. Read the SALT User 
Guide pp. 24-25 and 27-29 prior to completing practice exercises. 
 

6. Sixth Training Unit 
 Click on lecture 1306: Transcription – Conventions Part 3 
 Click on Begin Course (not for CEU training) 
 Complete all eight lessons of the lecture 

‐ Read the information in the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th lessons 
‐ Complete TryIt and Check practice exercises at the end of lessons (only four 

lessons will have them) 
‐ Complete practice exercise “Kelina Con” in lesson 4 
‐ Complete practice exercise 1: Andy and practice exercise 2: Kelina. Check for 

accuracy. This last transcription practice should be relatively easy: you are only 
required to mark examiner’s feedback using <> and word-level and utterance-
level errors using [EW] and [EU].  
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7. Seventh Training Unit 
 Click on lecture 1307: Transcription – Practice Samples 
 Click on Begin Course (not for CEU training) 
 Complete all six language transcription practices of the unit. Check for accuracy.   

‐ By now, you should be a proficient user of SALT and Express Scribe. 
 

8. Eighth Training Unit (Master LS Transcript) 
 Review the material you have been studying in the SALT User Guide. Come see your 

supervisor if you still have questions about language transcription process. 
 Transcribe the first language sample named ID_101 in Language Samples folder on 

desktop. 
‐ Send your transcript to gat06@my.fsu.edu as a doc file. 
‐ You will need to transcribe additional language samples until you become 

“reliable” with your supervisor. 
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APPENDIX G 
 

CODING MANUAL 
 
 

Decontextualized Time and/or Space [DTS] 
Talk about people, things, feelings, and events that are temporally and/or spatially 

removed from here-and-now 
Positive Examples Negative Examples 

"My princess doll is somewhere in the house" 
(the location is general, not "here in front of 
me"; the speaker does not know the exact 
location of item) 

"I'm gonna go get the horses from my room" (the 
child is talking about immediate future and 
present location -- the house; it seems speaker 
knows the exact location of the thing) 

"When you'll get bigger, you'll learn how to 
read" (talking about the item/person in 
immediate surrounding, but about an event in 
distant future) 

"Do you want to go on the floor so the animals 
can stand up?" (immediate future, item is within 
hand's reach, and movement is within the 
room/house) 

"Do you remember we had a Christmas tree 
in the corner of this room?" (talking about 
immediate surrounding, but referring to an 
event that is removed in time) 

"Oh, you broke this!" (immediate past, item is 
visible, current location) 

"Daddy is coming back from work right 
now" (talking about present time, but the 
person and event are removed) 

"This horse is running away" (talking about the 
toy that is in front of the speaker and the event is 
happening in present time) 

"Do you want to have these animals at your 
grandparents' farm?" (although the toy 
animals are here-and-now, the question is 
about a remote location) 

"You have a lot of time/patience/space" (the 
objects are abstract and although space is not 
defined by physical boundaries, it is assumed to 
be "here") 

"Are cats your favorite animals?" (the 
question is about personal preferences and 
feelings towards something not currently 
present, there is no location per se and the 
time is general) 

"Do you like this cat?" (the question is about 
preferences and feelings that speaker experiences 
now toward the item/person present here) 

"What did you guys do in school today?" 
(talking about remote place, people that are 
not in immediate surrounding, and events that 
happened more than few minutes ago) 

"Should mommy pig and daddy pig go to a 
forest?" (toy pigs represent pigs and the forest is 
represented by some other object/place in 
immediate surrounding) 

"Only people who took a nap get candy from 
the teacher" (talking about remote place, 
people that are not in immediate surrounding, 
and events that happen regularly) 

"We need more farm animals" (the statement 
applies to present time and location -- speakers 
needs them to play here-and-now) 
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"Tomorrow I will make good choices and go 
to sleep" (talking about place other than 
home and an event that will happen in non-
immediate future) 

"What would you like me to do with these 
animals?" (talking about immediate future and 
items/persons that are in present location) 

"Horses like grass and apples" (talking about 
all horses in general and in general time) 

"The horses like the apples" (talking about the 
toy horses and toy apples in front of the speaker, 
event is happening now) 

Notes: Notes: 

Short utterances referring to people, objects, 
and events outside of "here-and-now" are 
included ("Remember Christmas [DTS]?", "I 
wanna talk about your school [DTS]", "What 
about your friend Alex [DTS]?")  

Short utterances stating that the child exhibits no 
interest or knowledge about people, objects, and 
events outside of "here-and-now" are excluded 
("You don't remember Christmas?", "You don't 
wanna talk about your school?", "You don't feel 
like telling me about Alex?") 

 

One-word affirmations (Yes, Yeah, Mhm, etc.) 
and negations (No, Nope, Mhmh, etc.) are 
excluded 

 

Two-word affirmations (He did, she was, they 
will) and three-word negations (She would not, I 
won't, you did not) are excluded 

 
Vague responses to questions (Maybe, I don't 
know, Okay, That's possible) are excluded 

 

Repeated statements/questions of the other 
speaker (Child says "We went to the zoo last 
weekend [DTS]", mom says "We did go to the 
zoo last weekend") 

 

Repeated statements/questions by the same 
speaker (Mom says "What did we see at the 
beach? [DTS]", child does not respond, mom 
repeats "Hey, do you remember what we saw at 
the beach?"). If the repeated questions is 
separated from the initial question by several 
child's and parent's utterances or a brief switch of 
topic, then it receives the code 

 

Partially intelligible utterances, abandoned and 
interrupted utterances, and utterances with EU 
code should be excluded 

 

Repaired and repeated partially intelligible 
utterances, abandoned and interrupted utterances, 
and utterances with EU code should be excluded 
(Child says "And X came to visit", mom repairs 
and repeats "Your aunt did come visit".) 
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General statements that comment on what the 
other speaker said ("That's good", "That's 
interesting", "That's impressive", "How cool!", 
etc.) 

 

Incongruent answers to decontextualized 
questions are excluded (Mom asks "Who came 
for Christmas dinner [DTS]?" and child answers 
"Nose".) 

Three- and more-word clarifying questions 
are included (Child says "We went to the 
park with them [DTS], mom asks "Who are 
you talking about [DTS]?" or "Who did we 
go to the park with [DTS]?") 

One- and two-word clarifying questions are 
excluded (Child says "We went to the park with 
them [DTS]", mom asks "With whom?") 

Utterances with TPR during decontextualized 
talk are included (Child says "I dance in my 
ballet class like this [shows the movement]") 

Onomatopoeic responses are excluded (Mom 
asks "What do cows say [DTS]?", child responds 
"Moo". 

Questions and answers about the name or 
description for person, object, or event that 
are not "here-and-now" are included (Mom 
asks "Do you know what an animal doctor is 
called? [DTS]", child answers "Veterinarian 
[DTS]"). 

Common knowledge facts about speakers are 
excluded ("My birthday is December 18") 

Hypothetical and speculative scenarios are 
included (Mom asks "What would the sheep 
do if they got lost?", child answers "They 
would call for their mommy.")  
Three- and more-word agreement statements 
are included (Child says "I love sea turtles 
[DTS]", mom responds "I do love sea turtles 
too [DTS]") 

Two-word agreement statements are excluded 
(Child says "I love sea turtles [DTS]", Mom 
responds "Me too!") 
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