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ABSTRACT 

 
 Much attention has been focused in recent years on the skills young children 

need at kindergarten entry in order to succeed in school. Strong preliteracy skills have 

been shown to be predictive of reading and language skills in later elementary grades. 

Previous research has shown that both the amount and quality of language exposure 

and the positive caregiving environment of early care and education are related to 

children’s later academic achievement. Seldom has the relationship between the 

language and positive caregiving environments in early care and education settings and 

their joint relationship to child language outcomes been examined.  

Teacher background is a potential contributor to the language and positive 

caregiving environments in early care and education settings. Previous research has 

found an association between teacher training and education and quality of care, 

although recent research has questioned that relationship. Teacher literacy level, as it 

relates to quality of care and child outcomes, has received little attention. Mothers’ 
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literacy levels have been found to be positively correlated with their children’s 

language and cognitive development as well as to the level of cognitive stimulation in 

the home. Adult literacy has also been found to be positively associated with language 

environment in early care settings. These findings suggest that adult literacy of early 

care and education providers may play an important role in both language environment 

and child outcomes. 

 Using Path Analysis, Study 1 examines the relationships between language and 

positive caregiving environments and child language outcomes.  It contributes to the 

existing literature by (1) assessing the joint influence of these two aspects of children’s 

early care environments on language development, and (2) contrasting two models—

one in which the environmental influences on language development are mediated by 

teacher-child relationship and one in which child engagement elicits teacher behavior.  

Study 2 adds provider literacy as a predictor of quality of language environment for a 

subset of providers. The studies find evidence of a relationship between language and 

positive caregiving environments. Their association with child language outcomes is 

mediated by adult-child relationship. There is some evidence that provider literacy 

affects child language outcomes directly. 
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INTRODUCTION 

Researchers and policymakers alike have focused much attention on the 

academic, social, emotional, and behavioral skills children need at kindergarten entry 

to increase the odds of success in school. Early literacy skills have been a major focus 

of concern in light of solid evidence that children without strong preliteracy skills are 

at particular risk for having difficulty learning to read (National Research Council, 

1998). In the later elementary and post-elementary years this translates into difficulty 

with reading comprehension and thus with acquisition of text-based information for a 

wide variety of academic subjects (Chall, Jacobs, & Baldwin, 1990; Whitehurst & 

Lonigan, 2001).  

 Adults, whether parents or early care and education providers, play a pivotal 

role in children’s acquisition of language and literacy skills (Dickinson, 2001b; Hart & 

Risley, 1995; Huttenlocher, Vasilyeva, Cymerman, & Levine, 2002). The vast majority 

of research on factors that promote early language and literacy development has 

focused on parent input, but a growing body of both experimental and naturalistic 

research is elucidating the important contribution of children’s experience in early care 

and education settings. Recent efforts to improve the literacy environments in 

preschool classrooms combined with research on the implications for language 

development of variation in child care quality highlight the influence of adults other 

than parents and settings other than the home as they affect language and preliteracy 
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skills (Burchinal et al., 2000; Byrne, Fielding-Barnsley, & Ashley, 2000; NICHD Early 

Child Care Research Network, 2000; Tabors, Snow, & Dickinson, 2001). Indeed, as 

spending time in early care and education has become normative for young children, 

the relative importance of early care and education providers’ influence on preliteracy 

skills has likely grown. 

Another focus of research in early care and education involves the social-

emotional climate—specifically positive caregiving and adult-child relationships. 

Positive caregiving, which results from teacher warmth and sensitivity, has been found 

to influence child outcomes, including literacy skills (NICHD Early Child Care 

Research Network, 2002a, 2002c). Children who experience close relationships with 

early education providers have been found to exhibit fewer behavior problems and 

perform better academically than those with relationships marked by conflict or 

dependency (Birch & Ladd, 1997; Hamre & Pianta, 2001; Palermo, Hanish, Martin, 

Fabes, & Reiser, 2007). Children with better relationships with their teachers have 

been found to be more engaged in the classroom, leading to better academic 

achievement (Ladd, Birch, & Buhs, 1999; O'Connor & McCartney, 2007).  

Little attention has been paid, however, to the possible relationship between the 

quality of the language environment and the extent of positive caregiving in early care 

and education settings or to their joint effects on adult-child relationships or child 

language outcomes. Hart and Risley (1999, p. 1) described language learning as a 
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“social dance” that involved both language exposure and parent responsiveness and 

tone. Although Hart and Risley were describing the home setting, it seems reasonable 

that a similar dynamic exists in early care and education settings. Teachers who exhibit 

warmth and responsiveness (positive caregiving) may be more likely to converse with 

children, thereby increasing the amount of language exposure. Conversely, teachers 

who talk frequently with children may come to know the children better and be more 

responsive to their needs. This interaction between positive caregiving and teacher 

language use may affect the nature of the teacher-child relationship and child language 

development. 

Children are not just passive recipients of environmental influences, however. 

Child behavior and temperament have long been seen as also eliciting reactions and 

behaviors from adults, particularly their parents (see, e.g., Bell & Harper, 1977; 

Sanson, Hemphill, & Smart, 2004). There are mixed findings on the extent of child 

elicitation of adult behavior in early care and education settings (Ladd et al., 1999; 

Palermo et al., 2007) with some researchers finding child elicitation the stronger 

influence on relationships and some finding teacher behavior the stronger influence. 

The current research expands on previous research in three ways: (1) by 

assessing the joint influence of positive caregiving and teacher language use in 

children’s early care environments on language development, (2) by contrasting two 

models—one in which the environmental influences on language development are 
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mediated by teacher-child relationship and one in which child engagement elicits 

teacher behavior; and (3) examining the relationship of early care and education 

provider literacy with positive caregiving, language use, language environment, and 

child language outcomes. This research involves two studies. Study 1 examines the 

relationship of the language and positive caregiving environments of early care and 

education settings and their individual and joint influence on child language 

development by testing the following hypotheses: 

• The quality of the language environment is related to the quality of the 

positive caregiving environment; 

• The joint quality of the language and positive caregiving environments is 

related to the quality of the adult-child relationship; 

• The effect of amount and type of adult language stimulation is moderated 

by the quality of the adult-child relationship, which in turn affects child 

engagement; and 

• Child engagement is the mechanism through which adult language 

stimulation affects child language development.  

Study 1 also tests the alternative hypothesis that: 

• Child engagement elicits adult language use and positive caregiving, 

leading to the quality of the adult-child relationship, which in turn leads to 

child language outcomes. 
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Study 2 examines the relationship of provider literacy to quality of the language and 

positive caregiving environments and to child outcomes.  

Chapter I provides an overview of the literature on the development of child 

language and preliteracy skills, the role of adult language input, the role of the positive 

caregiving environment, and the relationship between language and positive caregiving 

environment and child language and academic development. It concludes with a 

discussion of two conceptual models that relate quality of language and social-

emotional environment to child language development. One model posits child 

engagement as the link between adult-child relationships and child outcomes. An 

alternative child-elicitation model, posits that child engagement elicits adult language 

and positive caregiving, affecting the adult-child relationship, which affects child 

language development. 

Chapters II describes the sample, procedures, and measures used in the two 

studies. Chapters III and IV present results of Studies 1 and 2, respectively. The results 

are discussed in Chapter V. 
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CHAPTER I:  BACKGROUND 

This chapter reviews the literature on factors that influence child language and 

preliteracy development, specifically quality and amount of adult language input, 

teacher-child relationships, positive caregiving climate, and provider characteristics 

associated with school readiness and later academic performance. It concludes with 

two proposed conceptual models of the effects of the quality of the language and 

social-emotional environments of early care and education settings on child language 

development. 

Child Preliteracy and Language Skills 

Literacy involves linking oral language to written code, deriving meaning from 

that written code, and being able to produce the written code (i.e., writing). Over the 

past decade, researchers have increasingly examined skills specific to literacy 

development in young children and how those skills can be fostered. Two major skill 

groups have been identified as important predictors of later reading ability:  oral 

language abilities and code-related skills (Whitehurst & Lonigan, 2001). Oral language 

abilities, including vocabulary size—both expressive and receptive—syntax, and 

discourse, have been found to be positively associated with reading comprehension 

(e.g., Butler, Marsh, Sheppard, & Sheppard, 1985; Scarborough, 1989, 2001; Vernon-

Feagans, Hammer, Miccio, & Manlove, 2001).  
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Code-related skills are those that assist in decoding the written word and 

linking oral and written sounds. Code-related skills include phonological sensitivity, 

print awareness, and emergent writing. Phonological sensitivity is the ability to 

recognize and manipulate the sounds of a language distinct from meaning. It includes 

understanding that words can be broken into syllables and phonemes, how these parts 

can be blended to form words, and identifying words that begin or end with the same 

phoneme or words that rhyme. Print awareness involves knowledge of the alphabet, 

familiarity with how books are read (in English from front to back and left to right), 

and distinguishing print from pictures and letters from numbers. Children also gain 

letter knowledge and print awareness through experience with producing a written 

code, whether made-up or alphabetic. Pretend writing—scribbling and asking an adult 

to read the scribbling—indicates that a child is making the link between the written and 

spoken word. Preschoolers move from pretend writing to learning to write letters and 

copying written words to inventive spelling (Whitehurst & Lonigan, 2001). The 

latter—spelling a word based on phonemes such as writing BK for book—has been 

found to be an important step in early literacy as it indicates application of 

phonological sensitivity. 

Child language and literacy development is measured in a variety of ways, 

depending on the focus of the research. Common outcomes include measures of 

receptive vocabulary (words a child understands), expressive vocabulary (words a 
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child produces), mean length of utterances a child produces, alphabet recognition, 

phonological awareness, understanding and use of various syntactic forms, and 

narrative production (ability to tell a story). Not only do outcome measures differ 

across studies, but so do the way they are measured. Some studies rely on 

transcriptions and analyses of taped samples of child speech. Studies, particularly of 

young children, may rely on reports from parents using standardized checklists, such as 

the MacArthur Communicative Development Inventory or having parents keep 

detailed notes or diaries of child language. Researchers may administer standardized 

assessments such as the Peabody Picture Vocabulary test (receptive language 

measure), the Phonological Awareness Literacy Screening, or the Wechsler Preschool 

and Primary Scale of Intelligence. In considering the links between adult language 

input and child language and literacy development, it is important to keep in mind the 

variety of skills and measures encompassed by those terms. 

Quality of Adult Language Input and Child Language Outcomes 

Studies of child language development suggest the importance of the language 

input children receive throughout early childhood. Most studies have dealt with 

parental—usually maternal—speech input on child language development. Spending 

time in nonparental care has become normative for young U.S. children, however, 

increasing the potential importance of nonparental caregivers in children’s language 

development. Seventy-five percent of children under age 5 of employed parents spend 
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some time in nonparental care (Sonenstein, Gates, Schmidt, & Bolshun, 2002) as do 69 

percent of all children under 5 (Tout, Zaslow, Papillo, & Vandivere, 2001). This 

section discusses the type of language input children receive from parents and early 

care and education providers and the effect of varied inputs on child language and 

emergent literacy development.  

Parental Language 

Variations in amount of parental speech have been found to effect mean length 

of child utterance (Barnes, Gutfreund, Satterly, & Wells, 1983) and vocabulary growth 

and use (Hart & Risley, 1995); variations in syntactic complexity of parental speech 

have been found to predict child syntactic development (Huttenlocher et al., 2002). 

Huttenlocher et al. (2002) found that the proportion of complex sentences in the speech 

of parents (generally mothers) was the best predictor of both the complexity of their 

preschool child’s speech production and of the child’s comprehension of complex 

sentences, controlling for SES and race. Hart and Risley (1995) found that the amount 

and richness of language (including the proportion of utterances that included multiple 

clauses, the variety of verb tenses used, and variety of sentence types used) by parents 

in the first 3 years of their child’s life was significantly related to vocabulary growth, 

vocabulary use, and I.Q. of 3-year-olds and to vocabulary and language development 

in 3rd grade. In addition, they found a strong correlation between SES and amount of 

parental language, with welfare parents speaking significantly less to their young 
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children than professional parents. Based on their data, Hart and Risley estimated that 

by age 4 children in professional families had experience with almost 45 million 

words, children in working-class families were exposed to 26 million words, and 

children in welfare families had experience with only 13 million words. This reduced 

exposure was reflected in smaller vocabularies and slower vocabulary growth. 

 In the Harvard Home-School Study of Language and Literacy Development 

(Dickinson & Tabors, 2001), a sample of 74 low-income children was followed 

beginning at 3 years of age to examine their home and preschool language 

environments. At ages 3, 4, and 5 years, children’s mothers were audio-taped in their 

homes reading books to the child, telling a story about a recent event, and playing with 

toys. Mothers were also given a tape recorder and tape and asked to record a family 

mealtime. These tapes were analyzed utterance by utterance and divided into categories 

that somewhat differed by activity. For example, talk during play was divided into 

three categories:  “pretend talk—talk with pretend elements and a nonliteral approach 

to the features in the immediate environment; non-pretend talk—talk that maintained a 

literal approach to actions and toys; and non-toy play talk—talk about events or 

concerns that were unrelated to the immediate play setting (Katz, 2001, p. 62). 

Similarly, talk during reading was divided into immediate talk, take that related 

directly to pictures in the book or elements of the story and nonimmediate talk, talk 

that went beyond the book to bring in other knowledge and experience (DeTemple, 
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2001, pp. 36-37). From the analyses of individual activities, three important elements 

of conversations emerged:  extended discourse, rare-word density, and home support 

for literacy (Tabors, Roach, & Snow, 2001, p. 117). Extended discourse included 

nonimmediate talk during book reading, pretend talk during toy play, and explanatory 

talk at mealtimes (Beals, 2001, pp. 86-88). Extended discourse generally consisted of 

longer utterances than other types of talk. It also extended the subject beyond the 

immediate situation. The actual words used by mothers were compared to the list of 

common words developed by Chall and Dale (1995). Common words were deleted as 

were proper names and words frequently used by the mother to come up with a list of 

200 rare words (Tabors, Beals, & Weizman, 2001). Rare word density was computed 

by dividing the number of rare words used by a speaker by all the words used by that 

speaker and multiplying by 1,000. Home support for literacy was a measure of number 

of books owned, frequency of reading, and variety of reading activities. Kindergarten 

child outcomes were narrative production, a task in which children had to tell a story 

after exposure to 3 slides in sequence that depicted a family of teddy bears having an 

adventure involving a run-away kite and the baby bear falling from a tree; emergent 

literacy, as measured by the writing concepts, letter recognition, story and print 

concepts, sounds in words, and environmental print subtests of the Comprehensive 

Assessment Program (Mason & Stewart, 1989); and receptive vocabulary as measured 

by the Peabody Picture Vocabulary Test, Revised (Dunn & Dunn, 1981). 
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Rare word density and home support for literacy were both significantly related 

to emergent literacy skills and receptive vocabulary in kindergarten, after controlling 

for race, income, mother’s education, gender of child, and mean length of utterance of 

the child at 3-years-old. Home support for literacy was also significantly associated 

with narrative production in kindergarten. Extended discourse, however, was not 

significantly related to kindergarten outcomes in this sample. (Tabors, Roach et al., 

2001). Furthermore, these aspects of parental language input and home environment 

accounted for only 28 percent of the variance in narrative production, 32 percent of the 

variance in emergent literacy, and 44 percent of the variance in receptive vocabulary. 

Although parental language input is clearly important, other factors also appear to 

account for differences in children’s language and literacy skills in kindergarten. 

Tabors, Roach and Snow (2001) suggest that language exposure in early care and 

education settings may be one of those factors. 

Provider and Teacher Language 

Research on child care environments and children’s language development has 

examined primarily amount or frequency of language input by providers, finding a 

positive relationship between amount of input and child language development 

(Burchinal et al., 2000; Dickinson & Tabors, 2001; NICHD Early Child Care Research 

Network, 2000). Few studies of child care have examined the complexity of input to 

which children are exposed in child care settings. In one study that examined the 
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complexity of speech of teachers in preschool classrooms serving 4-year-olds, the 

growth in children’s syntactic complexity over the school year was related to teacher 

input. Specifically, children whose teachers used more complex speech, as measured 

by multiclause phrases and number of noun phrases per sentence, had significantly 

more productive and receptive syntactic growth over the course of the school year than 

children whose teachers used less complex language, controlling for SES 

(Huttenlocher et al., 2002). Teacher language complexity and child language level 

were not related at the beginning of the year, ruling out the possibility that children 

with better language skills were placed in classes with better teachers or elicited more 

complex language from their teachers. Similarly, Dickinson, Cote and Smith (1993) 

found that use of a wide vocabulary and challenging conversations by preschool 

teachers was associated with children’s subsequent language and literacy development.  

Children in the Home-School Study of Language and Literacy Development 

were observed in their preschool settings at ages 3 and 4. About half of these 74 low-

income children were in Head Start and half were in either private child care centers or 

public preschools (Dickinson & Smith, 2001). Just as with parents, the use of rare 

words by teachers affected children’s kindergarten performance. Specifically, the 

percentage of rare-words used during free play and mealtimes was significantly 

correlated to children’s receptive vocabulary, emergent literacy, and formal definitions 
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in kindergarten (Dickinson, 2001b).1  The manner in which teachers conversed with 

children during free play was also found to be important. Children whose teachers 

were responsive to child-initiated talk and who helped children extend their discussion 

by questions and comments had higher scores on narrative production, formal 

definitions, emergent literacy, and receptive vocabulary in kindergarten (Dickinson, 

2001b). Unfortunately, the overall amount of time in which teachers and children are 

engaged in conversation is limited. Dickinson (2001a) reported that children were 

engaged in sustained talk with a teacher during 21 percent of free play time at 3 years 

old and 17 percent of free play time at 4 years old. The majority of free play time was 

spent in no sustained conversations with either teachers or peers. The amount of 

language input during free play is important because free play occupied nearly 40 

percent of the school day, compared to about 20 percent in large group/circle time 

(Smith, 2001). A study of PreK classrooms in Tulsa, OK found similarly low 

percentages of time spent on language-related activities. For example, only 7.2 percent 

of classroom time involved building expressive language, 10.5 percent teacher reading 

to children, and 12.5 percent practicing letters and sounds (Phillips, Gormley, & 

Lowenstein, 2007). 

Similar to the analysis for home language, classroom observations in the 

Home-School Study of Literacy and Language Development were distilled into three 

                                                 
11 Children were asked to define 14 familiar nouns for the formal definition measure. 



 

 15

composite variables:  extended teacher discourse, exposure to rare words, and 

classroom curriculum. Extended discourse included the percentage of analytical talk 

during book reading, the percentage of free play talk that built on and extended child 

talk, amount of talk during large groups devoted to discussions of past, future, or 

hypothetical topics, and use of management and control strategies during group time. 

Exposure to rare words included the percentage of rare words used by the teacher 

during mealtime, large group time, and free play as well as the number of rare words 

used by the children during free play. Classroom curriculum was a measure of the 

quality of the writing program, and extent to which curriculum content was varied, and 

the use of small groups, coupled with the pedagogical role of the teacher. The latter 

referred to whether the teacher’s main goal was more focused on academics or social 

and emotional development, with the higher weight given to academic focus (because 

it was correlated with child kindergarten language and literacy outcomes whereas 

social and emotion development focus was not) (Dickinson, 2001b). After controlling 

for child’s gender, race, mean length of utterance at home at age 3, mother’s education, 

and family income, all three classroom variables were significantly related to child 

performance on narrative production, formal definitions, emergent literacy, and 

receptive vocabulary in kindergarten, with only one exception: exposure to rare words 

was not correlated with narrative production. These teacher-related variables accounted 

for 29 percent of the variance in narrative production, 49 percent of the variance in 
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emergent literacy, and 49 percent of the variance in receptive vocabulary (Dickinson, 

2001b, pp. 276-277).  

Underscoring the importance of the language and literacy environment in the 

preschool setting, was the finding that these three composite factors added significant 

explanatory power to kindergarten receptive vocabulary and emergent literacy above 

that contributed by control factors and home language and literacy environment. The 

prediction of narrative production, however, was not improved by preschool 

environment measures (Tabors, Snow et al., 2001). Significantly, for the low-income 

sample in the Home-School Study the combination of high quality language input at 

home combined with poor quality preschool language environment produced poorer 

kindergarten language and literacy outcomes than did the combination of high quality 

preschool language environment and poor quality language input at home. This 

suggests how important the preschool language and literacy environment can be for 

children from impoverished backgrounds.  

Provider-Child Relationship, Classroom Social-Emotional Climate, and Child 
Attention/Engagement 

Social-emotional aspects of the classroom also appear to play an important role 

in early childhood education and later academic and language achievement (Birch & 

Ladd, 1997; Hamre & Pianta, 2001; Pianta, 2006). These aspects include the overall 

social-emotional climate of the classroom that results from the caregiver sensitivity and 

responsiveness to children’s needs (a concept referred to as positive caregiving 
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environment in this report) and the quality of the relationship between the teacher(s) 

and each individual child.2 Learning takes place in interaction with adults, particularly 

for young children. The nature of the relationship with the adult and the social-

emotional climate in the classroom may affect children’s level of engagement in 

learning activities (Hamre & Pianta, 2007; Hughes, Luo, Kwok, & Loyd, 2008), which 

may in turn effect children’s academic outcomes. Children in classrooms where 

teachers provide emotional warmth and support have been found to have better 

vocabularies and grades than those in classrooms without such support (Connor, Son, 

& Hindman, 2005; Hamre & Pianta, 2001).  

Teacher-Child Relationship 

Stemming from work on the importance of mother-child attachment, 

researchers have posited that the nature of the teacher-child relationship in early 

childhood would play a role in children’s school adjustment and academic 

performance. The nature of the relationship is most commonly measured by teacher 

report, using instruments such as the Student Teacher Relationship Scale (STRS; 

Pianta, 2001). The STRS is composed of 28 statements about the child and her 

interactions with the teacher that are rated from 1 (definitely does not apply) to 5 

(definitely applies). Three factors have been extracted: closeness, dependency, and 

conflict. Closeness is an 11-item scale that includes items such as “I share an 
                                                 
2 Peer interactions are also an important element of the classroom climate, but the main concern in this 
study is adult-child interaction. 
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affectionate, warm relationship with this child;” “This child tries to please me;” and “If 

upset, this child will seek comfort from me.” Dependency is 5-item scale based on 

statements such as “This child is overly dependent on me;” “This child expresses hurt 

or jealousy when I spend time with other children;” and “This child reacts strongly to 

separation from me.” Conflict is a 12-item scale characterized by level of agreement 

with statements such as “This child and I always seem to be struggling;” This child 

feels that I treat him/her unfairly;” and “This child is sneaky and manipulative with 

me.” 

Teacher reports of teacher-child relationships have been found to be related to 

academic achievement in later grades. Birch & Ladd (1997) studied a group of over 

200 kindergarten children for whom teachers rated their relationships using the STRS 

(Pianta, 1992). In addition, teachers rated the children’s school readiness using the 

Metropolitan Readiness Tests (Harcourt Brace Jovanovich, 1986). After controlling for 

gender and classroom relational environment, academic readiness—specifically visual 

and language skills—were found to be positively related to the closeness of the 

teacher-child relationship and negatively related to the amount of dependency in the 

teacher-child relationship. In two additional studies of kindergarten children, Ladd, 

Birch & Buhs (1999) found less support for the advantage of close teacher-child 

relationships on school adjustment; in contrast, it was conflicted relationships that 
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predicted low levels of classroom participation and poor school adjustment, controlling 

for child and family background variables.  

Hamre & Pianta (2001) followed a group of children from kindergarten through 

8th grade. Using the STRS, teacher-child relationships were assessed toward the end of 

the kindergarten year. The quality of the relationship with their kindergarten teacher 

predicted academic and behavioral outcomes in early elementary school with mediated 

effects through 8th grade, particularly for boys. Children with more conflicted and 

dependent relationships with kindergarten teachers had lower math and reading grades 

in 4th, 6th, and 8th grades. The relationships worked somewhat differently for boys and 

girls. Boys whose relationships with their kindergarten teacher were rated as dependent 

had fewer positive work habits and more behavioral problems in elementary and 

middle school than nondependent boys; dependency was not related to behavioral 

outcomes for girls, but closeness of relationship was, with closer relationships 

predicting more positive work habits and fewer discipline problems. 

More recent studies have assessed the teacher-child relationship in early care 

and education settings and its relationship to later child outcomes. Two large studies of 

preK programs in eleven states—the National Center for Early Development and 

Learning (NCEDL) Multi-State Study of PreKindergarten and the State-Wide Early 

Education Programs Study (SWEEP) (Early et al., 2005)—collected information on 

teacher-child relationships using the STRS, on classroom environment using both 
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ECERS, CLASS, and Emerging Academics Snapshot (Ritchie, Howes, Kraft-Sayre, & 

Weiser, 2001), and on child language/literacy gains using the PPVT-III, the Oral and 

Written Language Scale (OWLS) and letter identification in the fall and spring of the 

preK year. Using these studies, Howes and colleagues (2008) found that teacher-child 

closeness was positively related to gains in literacy skills, controlling for state, child 

gender, child age, child ethnicity, maternal education, poverty, and number of people 

in the household. They did not look at teacher-child dependency or conflict. 

O’Connor and McCartney (2007) used data from the NICHD Study of Early 

Care and Education to investigate the role of changes in teacher-child relationship over 

time on academic achievement, including reading comprehension, controlling for a 

variety of child and family factors. They found that children whose relationships with 

teachers increased in closeness from preK through 3rd grade had high academic 

achievement in 3rd grade whereas those with decreasingly close and increasingly more 

conflicted relationships were at risk for low achievement. Change in teacher-child 

relationship over time was a stronger predictor of achievement than maternal 

attachment or peer relationships. O’Connor and McCartney further found that the 

effect of relationship change on achievement operated through child engagement. 

Specifically, children with better relationships with their teachers were more engaged 

in the classroom. This supports findings among kindergarten students that classroom 

participation is the link between teacher-child relationships and academic achievement. 
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Using path analysis, Ladd, Birch & Buhs (1999) found that teacher-child conflict was 

negatively related to classroom participation, which was positively associated with 

achievement, controlling for child and family background and child behavioral styles. 

A study of 3- and 4-year-olds attending preschool (one university-sponsored 

site, one community-based site, and one Head Start) examined teacher-child 

relationship on child behavior, peer group exclusion and academic readiness (Palermo 

et al., 2007). Teacher-child closeness on the STRS was positively related to child 

academic readiness (measured by a 19-item teacher rating scale) through a direct path. 

For older children, dependency was associated with lower academic readiness. An 

indirect path negative relationship was found between between conflict and 

dependency measured with the STRS and academic readiness, operating through 

prosocial and aggressive behavior and peer group exclusion. Children’s age and gender 

were controlled in the path analyses. Similarly, Garner & Waajid (2008) found teacher-

child relationships to predict teacher-reported school competence in preschoolers 

mediated by child’s emotion knowledge. 

Most studies of teacher-child relationship rely on teacher reports of both the 

relationship and child outcome measures, such as behavior and school adjustment. This 

may introduce bias and overstate the strength of the relationship. Murray, Murray & 

Waas (2008) compared child and teacher reports at the end of Kindergarten for 157 

children in a large urban school district. They found little agreement between teacher 
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and child ratings of supportiveness of the relationship. Children’s perception of 

closeness to and emotional support from their teacher was significantly related to 

children’s reports of liking school, which may be related to child engagement (see 

below).  

Emotional Climate in the Classroom 

In addition to teacher-child relationships, which may differ from child to child 

in a classroom, overall emotional climate also appears to play a role in how well 

children learn and remember. Studies have found a great deal of variation in the level 

of warmth and sensitivity exhibited by teachers (Dowsett, Huston, Imes, & Gennetian, 

2008; Hamre & Pianta, 2005; NICHD Early Child Care Research Network, 2003). 

Positive classroom climate that results from teacher warmth and sensitivity is related to 

children’s cognitive outcomes, including literacy skills in some studies (NICHD Early 

Child Care Research Network, 2002a, 2002c). Other studies, however, find that 

instructional climate, not emotional climate, predicts child math and language 

achievement (Howes et al., 2008; Mashburn et al., 2008). Those studies that found 

classroom climate to matter used different measures than those that did not. The ratings 

for the former are based on the Observational Record of Caregiving Environment 

(ORCE) and the latter on the Classroom Assessment Scoring System (CLASS). Both 
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are observational ratings that include aspects of teacher warmth and sensitivity, but the 

CLASS also has items that examine instructional support. 3 

Child Engagement 

Pianta (2006) points out that a supportive teacher-child relationship alone will 

not result in language and literacy development. Rather the supportive relationship 

provides a context in which the child is ready to attend to the instructional content that 

is important for literacy growth. Studies have found a positive association between 

quality of teacher-child relationship and child attention/engagement in the classroom 

(Ladd et al., 1999; O'Connor & McCartney, 2007). In turn, child attention has been 

found to be related to academic achievement.  

Child engagement has been categorized and measured in a myriad of ways. 

Fredricks, Blumenfeld, & Paris (2004) define three types of engagement: behavioral 

(adherence to classroom norms, participation), emotional (positive & negative 

reactions to teachers, peers, school; student mood), and cognitive (self-regulated 

learning; investment in learning, intrinsic motivation). In addition to multiple 

definitions, engagement is also measured in a variety of different ways using a variety 

of methods, from teacher-report to independent observations to performance on various 

tests of executive function.  

                                                 
3 Note that the current study uses a modified version of the ORCE as one of its primary observational 
measures. 
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In a meta-analysis of 6 longitudinal data sets, Duncan and colleagues (2007) 

found that attention skills at school entry were among the top three predictors of later 

school achievement, just behind math and reading skills. Fantuzzo, Perry & 

McDermott (2004) found a small, but significant relationship between 

attention/persistence and receptive and expressive vocabulary in a low-income 

population. Using an observational measure of child engagement, O’Connor & 

McCartney (2007) found that children whose relationships with teachers were low and 

declining from preschool through third grade were less engaged in the classroom in 

third grade. 

Hughes, Luo, Kwok & Loyd (2008) tested whether the association between 

teacher-student relationship quality and academic achievement was mediated by child 

engagement in early elementary school. They found that the effect of the quality of the 

teacher-child relationship in first grade on 3rd grade reading and math achievement was 

completely mediated by effortful engagement (volitional effort, effortful control) in 2nd 

grade, controlling for prior levels of achievement, effortful engagement, and conduct 

engagement (pro- and antisocial behaviors and classroom compliance). Although these 

findings pertain to early elementary school, they represent the first strong empirical 

support for the role of engagement mediating the association between teacher-child 

relationship and achievement.  
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Effortful engagement has much in common with effortful control and executive 

function. Executive function refers to the ability to plan, problem solve, and engage in 

goal-directed behavior. It involves attention shifting, working memory, and inhibitory 

control in volitional, cognitive self-regulatory processes (Blair & Razza, 2007). 

Effortful control, which is defined as the “ability to suppress a dominant response to 

perform a subdominate response” (Kochanska, Murray, & Harlan, 2000, p. 220), is 

associated with more nonconscious aspects of emotional regulation, although the two 

have been found to be moderately correlated (Blair & Razza, 2007). Both executive 

function and effortful control appear to be important to children’s learning and school 

achievement (see, e.g., Raver, Garner, & Smith-Donald, 2007). In a sample of Head 

Start children, Blair & Razza (2007) found that teacher ratings of effortful control in 

Head Start were related to math and letter knowledge in kindergarten. The inhibitory 

control aspect of executive function measured in Head Start was related to 

kindergarten math ability, but not phonetic awareness or letter knowledge. Inhibitory 

control measured in kindergarten was related to all three areas.  

Tools of the Mind Curriculum (Bodrova & Leong, 2007), designed to enhance 

self-regulation of preschoolers, was found to improve executive functioning. Preschool 

children randomly assigned to receive Tools of the Mind outperformed the children 

assigned to receive the regular literacy curriculum developed by the school system on 

the Dots and Flanker tasks that test all three elements of executive functioning: 
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working memory, inhibitory control, and cognitive flexibity (Diamond, Barnett, 

Thomas, & Munro, 2007). The Tools of the Mind curriculum was also found to have 

educational effects. Children randomly assigned to the Tools classrooms had higher 

vocabulary scores (measured by PPVT in English and IDEA Oral Language 

curriculum (Barnett, Jung, Yarosz, Thomas, & Hornbeck, 2008) than controls. The 

children in Tools classrooms also exhibited fewer problem behaviors as measured by 

the Social Skills Rating System. The studies did not examine whether the educational 

outcomes were related to the improvements in executive functioning, however.  

Literacy and Positive Caregiving Environments in Early Care and Education 
Settings 

As seen above, the preschool language and literacy environment, as well as the 

positive caregiving climate is important to children’s kindergarten emergent literacy 

and vocabulary skills, particularly for low-income children. With the increased policy 

emphasis in recent years on school readiness, increasing the quality of preschool 

environments has received research attention. Much of what is known about the quality 

of preschool environments and child outcomes comes from studies of early 

intervention efforts to overcome the effects of poverty and from studies of child care 

quality more generally. Overall quality measures may include aspects of academic 

environment including language, but often emphasize warmth, responsiveness, and 

sensitivity (i.e, positive caregiving environment). The following section briefly reviews 

the early intervention and child care literatures 
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Child Care Quality and Child Language Outcomes  

Naturalistic studies, in which both quality (including warmth, sensitivity, and 

instruction) of early care and education settings and provider qualifications vary 

widely, have consistently found an association between program quality and child 

language and cognitive development (Burchinal, Roberts, Nabors, & Bryant, 1996; 

Galinsky, Howes, Kontos, & Shinn, 1994; Howes & Rubenstein, 1985; Howes, Smith, 

& Galinsky, 1995; McCartney, 1984; Phillips, McCartney, & Scarr, 1987). The effect 

sizes in these studies have been small, raising questions about their practical 

significance. In addition, these studies have rarely followed children into later 

elementary school to examine the duration of effects. Several longitudinal studies 

undertaken in the last 15 years are examining the extent to which the positive effects 

seen in comprehensive programs, such as Abecedarian and High Scope/Perry 

Preschool carry over to the widely varied early care and education settings available to 

most children and how long positive effects endure. These longitudinal studies include 

the National Institute of Child Health and Human Development (NICHD) Study of 

Early Child Care (NICHD Early Child Care Research Network, 1993) and the Cost, 

Quality, and Child Outcomes study (Peisner-Feinberg et al., 1999; Peisner-Feinberg & 

Burchinal, 1997). 

In 1991, the NICHD began a longitudinal study of the effects of early care and 

education, the NICHD Study of Early Child Care (NICHD Early Child Care Research 
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Network, 1993). During selected 24-hour sampling periods, women who had given 

birth were visited in hospitals in 10 cities to determine their eligibility for the study. 

When infants were 1 month old, home visits were made and 1,364 families were 

enrolled in the study, at which time mothers were interviewed. Although not designed 

to be nationally representative, the sample was demographically similar to the 

population in the census tracts from which they came and to the nation as a whole. 

Interviews and observations of home and family environment were obtained when 

children were 6, 15, 24, 36, and 54 months old. For children who spent 10 or more 

hours per week in nonparental care, observations were also made at the child care 

setting. Between interviews and observations, mothers were phoned every 3 to 4 

months for updated child care usage information. Children’s language skills (as well as 

cognitive development and social behavior) were assessed at each of these times, as 

well as in kindergarten, and at the end of first and third grades.  

Quality in the NICHD study was assessed by examining both proximal and 

distal characteristics of the child care environment. Proximal characteristics included 

features of the setting experienced directly by the child, such as cleanliness and safety, 

availability of learning materials, adult to child ratio, and group size, and aspects of the 

individual child’s experiences with care, including age of entry into care, hours per 

week in care, and interactions between caregiver and child. Distal characteristics refer 

to aspects not directly experienced by the child, but believed to affect the child’s 
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experience in care, such as provider’s education, years of experience, attitudes about 

raising children, and wages. Proximal and distal characteristics were assessed through 

interviews with parents and caregivers and via observations of child care settings 

(NICHD Early Child Care Research Network, 2005b, p. 15).  

Quality of the early care setting, specifically the quality of language 

stimulation, at 15, 24, and 36 months predicted children’s language performance, 

controlling for family income-to-needs ratio, mother’s receptive vocabulary (measured 

by the PPVT-R), family environment (measured by the Home Observation for 

Measurement of the Environment), child gender, and observed maternal stimulation 

(NICHD Early Child Care Research Network, 2000). The quality of the child care 

setting at concurrent time and the average quality of settings at previous observations 

both contributed to the language prediction. Children in center-based care 

outperformed their counterparts in other types of nonparental care on the language 

measures at both 24 and 36 months. On the whole, children who were exclusively 

cared for by their mothers (defined as fewer than 10 hours per week in nonparental 

care) had language and cognitive scores similar to those in nonparental care. Children 

in medium-high to high quality nonparental care exhibited greater vocabulary and 

sentence complexity at 24 months than did their maternally cared for counterparts. 

Children in maternal-only care, however, exhibited better 36-month verbal 

comprehension than did children in low-quality nonparental care. Neither amount of 
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time in nonparental care nor age of entry into care was related to language and 

cognitive functioning (NICHD Early Child Care Research Network, 2000).  

The effects of quality of care on language development continued to be found 

when children were 4.5 years old (NICHD Early Child Care Research Network, 

2002b). Language skills were assessed using the Preschool Language Scale 

(Zimmerman, Steiner, & Pond, 1979). Language scores were significantly related to 

quality of care and amount of time in center-based care. Using Hierarchical Linear 

Modeling techniques (Bryk & Raudenbush, 1987) to create individual growth curves, 

the NICHD Early Child Care Research Network (2002b) was able to construct 

measures of overall quality and quantity from 1 month to 54 months as well as 

measures of change in quality and quantity. These measures were then used as 

independent variables in a regression model, controlling for ethnicity, maternal 

education, family income, single parenthood, maternal depression, parenting style, and 

child’s gender. Children in higher quality early care and education over time scored 

higher on language development than did children in lower quality care. Of particular 

interest was the finding that when quality of care increased over time, linguistic skills 

were better than for children whose quality of care decreased over time. These findings 

suggest that current level of quality and overall quality of all care experienced from 

birth both have effects on language skills. As at 3 years, amount of time in center-

based care was positively associated with language development.  
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Effects of quality of care continued to be manifest when the children in the 

NICHD study were in 3rd grade (NICHD Early Child Care Research Network, 2005a) 

and 5th grade (11-12 years old) (Belsky et al., 2007). Specifically, higher quality care 

during preschool predicted higher vocabulary scores in both 3rd and 5th grades, as 

measured by the Woodcock-Johnson Psycho-Educational Battery-Revised.  

Similar results have also been found in the Cost, Quality and Child Outcomes 

study of 401 randomly selected community child care centers offering full-time care in 

four regions of the country:  Los Angeles County, California, Hartford-New Haven 

corridor, Connecticut, Frontal range, Colorado, and Piedmont region, North Carolina. 

Quality of classroom observation measures gathered in these centers included the Early 

Childhood Environmental Rating Scale (ECERS) (Harms & Clifford, 1980), the 

Caregiver Interaction Scale (Arnett, 1989), the UCLA Early Childhood Observation 

Form (Stipek, Daniels, Galuzzo, & Milburn, 1992), and Adult Involvement Scale 

(Howes & Stewart, 1987). Child outcomes were measured in randomly selected 

children in a subsample of 151 centers, beginning in their next to last year in child care 

through second grade. PPVT-R was used to assess child language outcomes. Quality of 

child care was found to be related to language skills from preschool through second 

grade (Peisner-Feinberg et al., 2001; Peisner-Feinberg et al., 1999).  
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Child Effects on Adult Behavior 

Theorists have long suggested that children are not just passive recipients of 

adult behaviors, but also elicit behavior from adults (see, for example, Bell & Harper, 

1977). Child elicitation mostly has received attention in literature about parent-child 

interactions. Mothers have been found to respond differently to babies of different 

temperaments, for example, with sociable children experiencing more positive 

responses and negative, reactive children eliciting more punishment (Sanson et al., 

2004). Children may similarly elicit behavior from their nonparental caregivers. For 

example, Ladd, Birch & Buhs (1999) found that child behavior at kindergarten entry 

predicted teacher-child relationships. Children with antisocial behavioral styles at 

kindergarten entry were less likely than those with prosocal behavioral styles to 

develop close relationships and more likely to develop conflicted relationships with 

teachers. In contrast, Palermo and colleagues (Palermo et al., 2007) found their model 

of child-teacher relationship quality predicting child behavior was stronger than an 

alternate model in which child behavior led to child-teacher relationship quality. It 

remains unclear from the research whether child or adult behavior is the stronger 

predictor of the teacher-child relationship. 

Summary 

The past 20 years has brought us a great deal of knowledge about the skills 

children need to develop during the preschool years to put them on the path to being 
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good readers and learners. These skills include phonological awareness, print 

knowledge, alphabet knowledge, and oral language. The development of these skills 

depends on the input children receive from the adults with whom they are in contact, 

including both parents and early care and education providers. Research focused 

specifically on nonparental care settings has found both the quality of the language 

environment and the nature and amount of the language input to be related to later 

language, reading, and academic achievement. The nature of the teacher-child 

relationship and positive caregiving environment of the early care and education 

setting has also been found to influence later academic achievement. I now use these 

findings to create one conceptual model combining the quality of the language 

environment, the amount of teacher language use, and positive caregiving 

environments of early care and education settings and their effects on child language 

development, as mediated by the teacher-child relationship and child engagement. I 

then compare this adult-centered model to a child-elicitation model in which child 

engagement is the driver of interactions with adults as some, but not all, previous 

research suggests. 

Conceptual Models 

 The model (see Figure I.1) incorporates the knowledge that language is a social 

enterprise. Children learn language in relationships (Pianta, 2006). It is through 

relationships that children attend to the language input and find meaning in verbal 
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exchanges. Hence I hypothesize that the effect of caregiver language use and of 

language environment on child language development will be moderated by the quality 

of the relationship between the child and the caregiver. A higher quality relationship 

may result in more caregiver language directed to the child, increasing the 

opportunities for child learning. In addition, the extent of positive caregiving in the 

early care and education environment affects the nature of the teacher-child 

relationship. I further hypothesize that the influence of the teacher-child relationship is 

mediated by child engagement. When a child is not positively engaged I expect that the 

language input offered by the teacher will not be received by the child. A better 

teacher-child relationship is posited to lead to greater child engagement in the learning 

environment, therefore, more opportunity for language learning to occur. I include 

controls for provider background and child and family background variables that may 

affect child language development, including controlling for prior child language 

scores. I also include a control for type of care, as previous research suggests 

differences in child experiences and outcomes based on center-based versus home-

based care. 

Figure I.1 Conceptual model of pathway from early care and education environment 
through adult-child relationships and child engagement to child language outcomes. 
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Child developmentalists 

have long suggested that children 

are not passive recipients of adult behavior (see, for example, Bell & Harper, 1977). 

Rather children also elicit behavior from adults. An alternative model, therefore, posits 

that child characteristics and behavior elicit the language and interactions with adults. 

Figure I.2 shows this model in which child engagement in the classroom and child 

language level determine the language the teacher uses with the child and the positive 

caregiving. Because child engagement is unlikely to elicit the overall language 

environment, language environment has been dropped from this model. 

Figure I.2 Conceptual Model 2: Child-elicitation model 
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Note:  One-headed lines indicate directional pathways; two-headed lines indicate 

correlation. 

Chapter II describes the study participants and methods. Chapter III reports the 

results of testing these models in the study sample of early care and education settings. 

Chapter IV examines provider literacy and extends the model to include provider 

literacy as a predictor of classroom environment. 
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CHAPTER II: PARTICIPANTS AND METHODS 

 
This study involved 102 children who were observed in their primary early care 

and educational setting at 38 months of age as part of a longitudinal study of 

temperament and their 97 early care and education providers.4 This chapter provides 

details of the participants, method, and plan of analysis.  

Participants 

Participants were children and their early care and education providers whose 

child care settings were observed as part of the Child Care and Children’s 

Temperament Study when the child was 38 months old. The Child Care and Children’s 

Temperament Study is a supplement to the Temperament Over Time Study (TOTS), a 

longitudinal study designed to examine differential patterns of growth in social 

behavior in children who represent the full spectrum of temperament types, ranging 

from fearful to exuberant. Families in an East Coast metropolitan area with children 

born between April 2001 and October 2003 (as determined from birth announcements) 

were contacted by mail and invited to participate in the study. Those who were 

interested were screened to ensure that infants were healthy and full-term. A total of 

849 infants who met these criteria were seen in the laboratory at 4 months of age for 

temperament screening. Based on the results of their temperament screening, 315 of 

the 849 infants were selected to continue in a longitudinal study (see Ghera, Hane, 
                                                 
4 Five providers had more than one child in the study in their care. 
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Malesa, & Fox, 2006; Hane, Fox, Polak-Toste, Ghera, & Guner, 2006). Child 

assessments were completed in the child’s home or in the laboratory when children 

were 9 months, 24 months, 36 months, and 48 months.5  

 A child care history was conducted with parents when children in the study 

were 9, 16, 24, 36, and 48 months old. Child care histories were completed at 36 

months for a total of 248 of the 315 children. Of the 67 children without 36 month 

histories, 43 had dropped out of the study, 22 declined to participate in the child care 

portion of the study, and 2 were beyond the age window for data collection. Of the 248 

children whose parents gave child care histories, 150 met the criteria for being 

observed of being in nonparental care for at least 10 hours per week. Parents of each 

child in the study who was in nonparental care for at least 10 hours per week were 

contacted to request permission to observe their child in his or her child care setting at 

24 months, 38 months, and 50 months.6 Seventeen parents refused permission to 

observe their children in care; 3 families moved out of the area before an observation 

could be scheduled; 13 families did not return scheduling calls; and 1 child aged out of 

the observation window before an observation could be scheduled. Of the 116 children 

whose parents consented to observation, 14 providers refused to participate.  

                                                 
5 Child assessments were also collected when children were 60 months, but the data is not yet ready for 
analysis. 
6 Because child care observations were completed after laboratory visits at 36 and 48 months, the 
observations were delayed until 38 and 50 months respectively. 
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 At the 38-month observation, 102 children were observed in their regular non-

parental care setting. The majority (81 or 79.4%) of children were in center-based care. 

The remaining 21 (20.6%) children were in noncenter-based care, including family day 

care, nanny care, and nonparental relative care. Child and family characteristics of 

observed children are shown in Table II.1. 

Table II.1 Child and Family Characteristics 

 
Characteristic 

 
N 

 
% 

 
Mean (SD; range) 

Child Ethnicity    

White 66 64.7  

Black 21 20.6  

Hispanic 2 2.0  

Other 12 11.8  

Missing 1 1.0  

Child sex    

Male 55 53.9  

Female 47 46.1  

Mother’s Education    

High school graduate 15 14.7  

4-Year College graduate 40 39.6  
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Characteristic 

 
N 

 
% 

 
Mean (SD; range) 

Graduate School  45 44.6  

Missing 1 1  

Type of Care Observed    

Center-based 81 79.4  

Home-based 21 20.6  

Child age in months at 38 

month observation 

102  40 (2.1; 

35.4-44.9) 

Child to adult ratio 102  5.7 (2.8, 

0.5-14.9) 

 
 
 Five of the providers had two study children in their class, so a total of 97 

different providers were observed. Demographic characteristics of the observed 

providers are shown in Table II.2. Note that information was only gathered on the lead 

teacher in each classroom. 
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Table II.2 Lead Teacher/Provider Characteristics 

 
Characteristic 

 
N 

 
% 

 
M (SD, range) 

Provider Race/Ethnicity    

White 43 44.3  

Black 28 28.9  

Hispanic 7 7.2  

Asian/Pacific Islander 7 7.2  

Other 8 8.2  

Missing 4 4.1  

Provider Education    

Some High School 3 3.1  

High School Graduate 15 15.5  

Some College 18 18.6  

2-year College Degree 6 6.2  

4-year College Degree 26 26.8  

Some Graduate School 8 8.2  

Graduate Degree 16 16.5  

Missing 5 5.2  
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Characteristic 

 
N 

 
% 

 
M (SD, range) 

Provider Early Childhood 

Education 

   

None Beyond High School 32 33.0  

1-6 units 6 6.2  

7-11 units 8 8.2  

12-23 units 20 20.6  

24 units 3 3.1  

AA degree 6 6.2  

BA/BS degree 7 7.2  

Some graduate courses 3 3.1  

Graduate degree 5 5.2  

Missing 5 5.2  

Years in Early Childhood 

Education 

97  12.7 (9.5, 

0.4 – 35) 

Has certification 41 42.3%  

 

The only information available on the 14 providers who refused to be observed 

was whether they were center- or home-based providers. Twenty-one of the 97 

(21.6%) observed providers were home-based compared to 5 of 14 (35.7%) of those 
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who refused. The proportion of home-based providers was not significantly different at 

the p<.05 level between observed providers and those who refused to be observed 

(z=1.16). 

Measures 

The variables used in this study come from a variety of measures collected in 

the TOTS and Childcare and Children’s Temperament Studies and measures of adult 

literacy collected specifically for Study 2. In the following description of measures, the 

name by which I will refer to variables in the model is in italics.  

Provider Background 

 A Provider Interview, which collected demographic information, including 

age, race and ethnicity, education, early childhood training, length of time in current 

job, length of time in child care, and income, was administered to the provider at the 

time of observation. 

Language Environment 

 The Early Childhood Environment Rating Scale-Revised Edition (ECERS-R, 

Harms, Clifford, & Cryer, 1998) for preschool rooms in center-based settings, and the 

Family Day Care Environment Rating Scale (FDCRS, Harms & Clifford, 1989) for 

licensed home-based settings, which have been used widely in other child care studies 

(Helburn, 1995; Howes, Rodning, Galluzzo, & Myers, 1998; Kontos, Howes, Shinn, & 
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Galinsky, 1995; Whitebook, Howes, & Phillips, 1990), cover a wide range of 

characteristics of the child care environment, including opportunities to develop 

language and reasoning skills, learning activities, social interactions, space and 

furnishings, personal care routines, and program structure. Scores range from 1 to 7, 

with 1 indicating care that is inadequate to meet health and development needs, and 7 

indicating excellent care. Inter-rater correlations on the ECERS-R have been reported 

as .92 (product moment correlation), and subscale internal reliabilities range from .71 

to .88. In two studies using the FDCRS, Howes (1987) and Howes and Stewart (1987) 

reported inter-rater reliability to be .90. Internal consistency ranged from .90 to .93 for 

the six subscales of the instrument. In this study inter-rater reliability was .90 on the 

ECERS-R and .93 on the FDCRS.  

 In this study the ECERS-R and FDCRS Language and Reasoning subscale 

(language environment) score was used as a measure of quality of the language 

environment. Although there is controversy over the use of individual subscale scores 

on the environmental rating scales (see, e.g., Cassidy, Hestenes, Hegde, Hestenes, & 

Mims, 2005), the items relating to language were previously found to be more 

associated with provider literacy than were overall ECERS-R scores (Phillips, Crowell, 

Whitebook, & Bellm, 2004). 
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Teacher Language Use 

 The Modified Observational Ratings of Caregiving Environment (M-ORCE, 

Phillips & Ahern, 2003) measures the interactions that the child experiences in child 

care with both peers and caregivers. The instrument is a modification of a measure 

used in the NICHD Study of Early Child Care, the Observational Ratings of 

Caregiving Environment (ORCE), which uses a time-sampling strategy to collect data 

on the frequencies of specific behaviors, including caregiver language and learning 

activities, and qualitative ratings of caregiver behavior and overall child care social 

environment. Observations are made during two 44-minute cycles in the morning and 

one 44-minute cycle in the afternoon. There are a total of 90 30-second observation 

segments for quantitative ratings and 3 10-minute observations for qualitative ratings. 

For quantitative ratings, proportion of time a behavior occurred was calculated by 

dividing the number of segments in which a behavior was observed by 90. In cases that 

did not have 90 segments, the number of segments was weighted to equal a total of 90 

segments before the proportion was calculated. For qualitative measures, ratings were 

averaged over the 3 qualitative segments. In cases where children were only in care for 

part of the day, so that 3 segments could not be completed, ratings were averaged over 

2 segments.  

 Three observers and one master M-ORCE coder were used in collecting the 

data. Observers were either undergraduate or graduate students in psychology and the 
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master coder had been involved in the development of the coding scheme and the 

training of observers. Observers were trained using both videotapes and live 

observation sessions until each reached reliability with the master coder (a kappa of .80 

on quantitative behavior scales and 80% exact agreement on qualitative ratings). The 

average kappa for all behavior items across all coders was .84 with a range of .78-1.0.  

Three individual M-ORCE items were used as measures of adult language use: 

proportion of time during which the caregiver did not speak with the target child or 

group including the target child (no adult language), proportion of time the caregiver 

spoke harshly or derisively to the target child or group including the target child 

(negative adult language), and proportion of the time during which caregiver and child 

had a mutual verbal exchange (mutual exchange) consisting of at least 3 contingent 

turns. These items, although correlated, were not highly enough related to combine into 

one measure, so each was tested separately.  

It should be noted that items in the M-ORCE do not differentiate among the 

types of adult language used, such as directive statements, questions, elaborations of 

child speech, or complexity of syntax, which have been found to be associated with 

child language development. Rather, the items provide overall measures of the 

proportion of time during which no adult talk occurred (no adult language) and 

whether the tone was harsh or derisive when talk occurred (negative adult language)7  

                                                 
7 There is also an item for amount of time in which positive or neutral talk occurred. As negative 
language was very rare, positive talk and no adult language were nearly reciprocals. Conceptually, we 
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Child Engagement 

Child engagement has been shown to affect learning. In the M-ORCE, overall 

attention to and engagement in a task or activity was coded as “1” for target child 

uninvolved in any activity, “2” as somewhat involved in an activity, or “3” as highly 

involved in an activity. The activity could be solitary, with other children, or with an 

adult. The measure captures the child’s level of involvement in the activity, but does 

not reflect the level of engagement with either other children or adults (the latter is 

captured in adult-child integration). An average of these scores across all 90 intervals 

produced an overall measure of child engagement in the classroom (child engagement).  

Another measure of child engagement was also available: the Caregiver-

Teacher Report Form (C-TRF; Achenbach & Rescorla, 2000) is designed to be 

completed by a child care provider or preschool teacher to rate children’s interactions 

in groups of 4 or more children. The C-TRF consists of 100 items for which the teacher 

gives a score of 0 (Not true), 1 (Somewhat or sometimes true) or 2 (Very true or often 

true). Factor analysis of the C-TRF produced six factors representing the following 

problem behavior areas:  I. Emotionally Reactive (# of items = 8, α = 71), II. 

Anxious/Depressed (# of items = 8, α = .76), III. Somatic Complaints (# of items = 7, α 

= .52), IV. Withdrawn (# of items = 10, α = .83), V. Attention Problems (# of items = 

9, α = .89), and VI. Aggressive Behavior (# of items = 25, α = .96). Scales I through IV 
                                                                                                                                              
believe the amount of time with no adult language input is negatively related to language development. 
The positive or neutral talk item is too general to map onto the kinds of language known to affect 
language development positively. We, therefore, did not use that item in the model. 
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can be added to produce an Internalizing Behavior score (α = .89); Scales V and VI can 

be added to produce and Externalizing Behavior score (α = .96). A total problem score 

(α = .97) is computed by adding Internalizing, Externalizing and an additional 34 items 

that represent other problems. In this study, I used Attention Problems (C-TRF 

Attention Problems) as a measure of a lack of child engagement in the classroom. 

Cronbach’s alpha for this sample was 0.87.  

Adult-Child Relationship 

Adult-child relationship was assessed using the M-ORCE level of adult-child 

integration. Each 30 second interval was coded a “1” if there were no interactions with 

adults or negative interactions with the educators, a “2” if there was some positive 

interaction with the educators, and a “3” if the target child was very engaged in 

interactions with the educators. An average of these scores across all 90 intervals 

yielded the measure of adult-child integration (adult-child integration). It should be 

noted that adult-child integration is a measure of the relationship with all teachers or 

providers in the classroom and not just the lead teacher. The study only gathered 

background information on lead teachers, however. It is assumed that the lead teacher 

has primary responsibility for structuring the environment and setting the emotional 

tone for the classroom. 

In addition to the adult-child integration variable from the M-ORCE, early care 

and education providers completed the Student-Teacher Relationship Scale (STRS; 
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Pianta, 2001), a measure designed to assess a teacher’s perception of her relationship 

with a particular student. Teachers rate each of 28 items on a scale of 1 to 5 indicating 

the degree to which an item applies to their relationship with the target child, where 1 

means “definitely does not apply” and 5 means “definitely applies.” Test-retest 

reliability for the total STRS is reported to be .89 (Pianta, 2001). Research with STRS 

has found the 28 items to form 3 factors:  closeness, conflict, and dependency (Pianta, 

Steinberg, & Rollins, 1995; Saft & Pianta, 2001). Closeness is a measure of the 

warmth, affection and open communication in the teacher-child relationship. It is 

composed of 11 items, such as “I share an affectionate, warm relationship with this 

child,” “This child values his/her relationship with me,” and “It is easy to be in tune 

with what this child is feeling.” Conflict measures the degree to which the relationship 

is negative and conflictual. It is composed of 12 items, such as “This child easily 

becomes angry with me,” “This child remains angry or is resistant after being 

disciplined,” and “When this child is in a bad mood, I know we’re in for a long and 

difficult day.” Dependency measures the degree to which the teacher perceives the 

child to be overly dependent. It is composed of 5 items, such as “This child reacts 

strongly to separation from me,” “This child expresses hurt or jealousy when I spend 

time with other children,” and “This child is overly dependent on me.” In a normative 

sample, Cronbach’s alpha was .86 for closeness, .92 for conflict, .64 for dependency, 

and .89 for the total (Pianta, 2001). In the present sample, Cronbach’s alpha was .80 
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for closeness, .83 for conflict, .61 for dependency, and .78 for total STRS. Although 

the alpha for dependency is rather low, it is comparable to that found in the normative 

sample. 

Although correlated, the association among the various measures of adult-child 

relationship was not strong enough to create one composite measure. Each of the 

measures (adult-child integration, closeness, dependency, conflict) was tested 

separately. 

Positive Caregiving Environment 

The M-ORCE includes qualitative ratings of caregiver sensitivity, 

intrusiveness, detachment, positive regard and negative regard towards the target child, 

and measures of the environment for all children (chaotic, overcontrolled, positive 

emotional climate, and negative emotional climate). Ten minutes of each observation 

segment were spent on qualitative ratings. After the ten minutes of observation, each 

item was scored on a scale of 1 to 4 (where 1 is not at all characteristic, 2 is minimally 

characteristic, 3 is moderately characteristic, and 4 is highly characteristic of the 

environment over an entire observation segment. For example a provider who was 

consistently responsive to the needs of the target child would have received a “4” on 

sensitivity for that segment, whereas a provider who ignored the target child routinely 

would score low (either a “1” or “2” depending on the extent of the ignoring) on 
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sensitivity and high on detachment. A provider who displayed warmth and care toward 

all children would score high on positive emotional climate. 

A factor analysis of the qualitative ratings produced 3 factors: positive 

caregiving, negative caregiving, and community building. The negative and positive 

caregiving factors were highly negatively correlated (r = -.62, p < .0005) so both could 

not be used in the same model. Since negative caregiving was very skewed, I use 

positive caregiving as the measure of social-emotional climate in the classroom 

(positive caregiving environment). This factor is a sum of the scores on sensitivity, 

positive regard, positive emotional climate, and detachment reverse scored. 

For a complete description of M-ORCE and how it compares to the ORCE, see 

Kryzer, Kovan, Phillips, Domagall and Gunnar (2007). It is important to note that the 

M-ORCE was not designed to measure aspects of adult behavior that have been shown 

specifically to affect child language and literacy growth, such as teaching phonological 

awareness or letter knowledge, complexity of syntax, use of rare words, interactive 

reading, and extended discourse. The average kappa for all behavior items across all 

coders in this study was .84 with a range of .78-1.0. 

Child Language and Cognition Measures 

 MacArthur-Bates Communicative Development Inventories (CDI) is a 

widely-used survey for parents to report on their child’s language skills (e.g., 

vocabulary, comprehension), with a version that extends to 37 months (CDI-III, CDI 
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Advisory Board, 2003). Parents of children in TOTS completed the CDI when their 

child was 24 months and again at 36 months. In this study, the 36 month vocabulary 

checklist (36 month vocabularywas used as a control variable for 4-year language 

measures. The vocabulary checklist of the CID-III, although a relatively new extension 

of the CDI, has been found to be well-correlated with other measures of child receptive 

vocabulary (Fenson et al., 2007). 

 The information and vocabulary subtests of the Wechsler Preschool and 

Primary Scale of Intelligence-III (WPPSI-III, Harcourt) were administered to children 

at 48 months of age. The WPPSI is a standardized test of intelligence that is widely 

used with children from 4 to 7 years of age. The vocabulary subtest “is designed to 

assess a child’s work knowledge and verbal concept formation.  It also measures a 

child’s fund of knowledge, learning ability, long-term memory, and degree of language 

development” (Weschler, 2002, p. 25). The vocabulary subtest consists of 25 items, 5 

of which are pictures and 20 verbal stimuli. Children are asked to name pictures and 

provide definitions for words read by the examiner. Internal consistency reliability 

coefficients for the Vocabulary subtest are 0.89 for children age 4 years 0 months to 4 

years 5 months and 0.88 for children 4 years 6 months to 4 years 11 months (Weschler, 

2002). The information subtest is “designed to assess a child’s ability to acquire, retain, 

and retrieve general factual knowledge” (Weschler, 2002, p. 25). Its internal 

consistency reliability coefficients are 0.86 for children age 4 years 0 months to 4 years 
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5 months and 0.84 for children 4 years 6 months to 4 years 11 months (Weschler, 

2002). Scores for these two subtests were scaled (with a mean of 10 and a standard 

deviation of 3) by age and combined to create a verbal IQ score.8 This score (48 month 

WPPSI VIQ) was the child outcome measure in this study.  

Child and Family Background 

 Demographic information from parents (generally mothers) was collected 

during home and laboratory visits. Demographic information included parental race 

and ethnicity, parental education levels, child race and ethnicity, and child gender. The 

study did not collect information about family income. Child and family demographic 

variables examined in this study were child gender (child is female, coded 1 for 

females and 0 for males); and child race (child is African American, coded 1 for 

African American, 0 for all others, child is other race, coded 1 for other race, 0 for 

whites and African Americans; child is white was the excluded category). As described 

in the following chapter, maternal education had too little variance in this sample to be 

included as a control variable. 

Mothers were video-taped during an hour of structured activities in the home 

when the child was 9 months old. The video-tapes were coded for maternal sensitivity 

based on a modified version of Ainsworth’s system for rating Maternal Care Behavior 

(Ainsworth, Bell, & Stayton, 1972). Higher scores indicate more sensitivity. (See 
                                                 
8 A third subscale is usually included in the VIQ. As only two subscales were administered in this study, 
the VIQ was estimated on the basis of only vocabulary and information subscales. 
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Ghera, Hane, Malesa & Fox (2006) for more information on the videotaping session 

and coding.) In this study I used maternal sensitivity as a family background variable 

as it has been found to be associated with various aspects of child development 

(Crockenberg & Acredolo, 1983; Crockenberg & Leerkes, 2004; Ghera et al., 2006; 

Mangelsdorf, Gunnar, Kestenbaum, Lang, & Andreas, 1990). 

Analysis Plan 

Study 1 tests the Conceptual Models described in Chapter I. I first examined 

descriptive statistics of and bivariate correlations among the variables of interest to the 

models. Variables to be used in the analysis were examined for skewness. Two of the 

variables measuring adult language use—percent of time during which adult used 

negative language (negative language) and percent of time during which adult and 

child engaged in a mutual exchange—were significantly skewed. None of the common 

transformations (e.g., log, inverse, square root) improved skewness. An alternative 

transformation in which groups were formed by quartiles (1=first quartile, 2=second 

and third quartiles, 3=fourth quartile) (Lemelin et al., 2007) was examined. For mutual 

exchange this alternate transformation resulted in a normally-distributed variable. 

Negative language remained skewed so was dropped from the analyses. 

Adult-child integration and child engagement were also skewed. A natural log 

transformation eliminated skewness in adult-child integration; squaring child 

engagement eliminated its skewness. The models were run both with the 
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untransformed and the transformed variables. The results were essentially the same, so 

the untransformed variables were maintained in the models for ease of interpretation. 

Using Mahalanobis distances with p<.001, no multivariate outliers were found for the 

variables in the analysis. Multicollinearity was assessed using the variance inflation 

factor (VIF). Cohen, Cohen, West & Aiken (2003) recommend using a conservative 

cutoff of 6 to 7 for VIF. In this sample, the variables with the highest VIFs were adult-

child integration at 5.08 and no adult language at 4.47, both under the conservative 

cutoff. This suggests that the correlation between these two variables is not 

problematic in our models. 

The relationships among variables considered important to the models were 

examined with linear regression using Stata SE 10. The ‘vce(cluster)’ option was 

specified in Stata in all linear regressions to adjust standard errors to account for the 

fact that some teachers had more than one study child in their classrooms. Control 

variables that were not significant in regression models were dropped. Path analysis 

using MPlus 5 (Muthén & Muthén, 1998-2007) was then used to test and refine the 

first conceptual model and compare it to the child-elicitation conceptual model. In 

order to check that the fact that five teachers had more than one study child in their 

class, I ran all models with the full sample and again with those 5 teachers and 10 

children removed. Results were unchanged so results for the full sample of 97 teachers 

and 102 children are reported. Study 2 extends the analysis to include teacher literacy 
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as a predictor of language environment, language use, and child outcomes in the path 

analysis.  
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CHAPTER III 

RESULTS OF STUDY 1: TESTING MODELS OF LANGUAGE AND SOCIAL-

EMOTIONAL ENVIRONMENTS AS THEY AFFECT CHILD 

LANGUAGE DEVELOPMENT 

 

The goal of Study 1 was to test the following hypotheses: 

• The quality of the language environment is related to the quality of the 

positive caregiving environment; 

• The joint quality of the language and positive caregiving environments is 

related to the quality of the adult-child relationship; 

• The effect of amount and type of adult language stimulation is moderated 

by the quality of the adult-child relationship, which in turn affects child 

engagement; and 

• Child engagement is the mechanism through which adult language 

stimulation affects child language development.  

This study also tested the following alternative to the fourth hypothesis above: 

• Child engagement elicits adult language use and positive caregiving, 

leading to the quality of the adult-child relationship, which in turn leads to 

child language outcomes. 
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An alpha level of .05 was used for tests of significance; alpha levels between 

.05 and .10 are noted as marginally significant. 

Descriptive Statistics 

Table III.1 presents the means, standard deviations, and ranges for each of the 

variables in the models in Study 1. Results are presented for the full sample, as well as 

separately for center- and home-based care, as previous research has indicated 

differences in the processes that lead to quality by type of care. Average language 

environment is in the minimal range in this sample (3.85, SD=1.26, range 1.75-7.00), 

although the range of quality went from inadequate to excellent. Note that a score of 3 

on ECERS-R is considered minimal, a score of 5 is considered good (Harms et al., 

1998). The average ECERS-R total score also indicated minimal overall quality (3.48, 

SD=0.82, range 1.82-5.44). These environmental rating scores are below the average 

scores of 3.82 to 4.49 found in the Cost, Quality and Child Outcomes study (Helburn, 

1995). Similar to findings in other studies (e.g., Dickinson, 2001a; McCartney, 1984), 

a large proportion of time (M=45.8%, SD = 16.4, range 18%-88%) is spent with no 

adult language. 

Children’s average 48 month WPPSI VIQ of 110 was slightly above the norm 

of 100. Although no income information was gathered on families, maternal education 

was high—84.2 percent of mothers had at least a 4 year college degree—suggesting 

that the children had relatively rich language experiences at home. 
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There is a significant difference in adult-child integration (t(100) = -2.92, p = 

.004) and child engagement (t(100) = -2.86, p = .005) by type of care, with children 

being more integrated and more engaged in home-based settings than in centers. This 

suggests that type of care should be included as a covariate in the model.9 

Relationships Among the Variables 

The variables of interest were first examined for their bivariate correlations. As 

shown in Table III.2, the child outcome measure, 48 month WPPSI VIQ, is 

significantly positively correlated with language environment and child’s prior 

language skill (36-month vocabulary) and negatively correlated with two measures of 

adult-child relationship: adult-child integration and dependency. In support of our first 

hypothesis, language environment and positive caregiving environment are 

significantly correlated (r=.27, p<.05). 

In order to reduce the number of control variables in the model, I next 

examined the relationships among a number of provider background variables, child 

and family background variables, and the variables of interest using linear regression 

models. To assess the independent contribution of individual background variables, 

each background variable was regressed separately on each of the following dependent 

variables, controlling for type of care: language environment, positive caregiving 

                                                 
9 Models were also run separately for centers and home-based care. The sample size was so small for 
home-based care that the models failed to find any significant results, but coefficients were in the same 
directions as for centers, so type of care was included as a control to maintain sample size with adequate 
power. 
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environment, no adult language, mutual exchange, adult-child integration, child 

engagement, closeness, conflict, dependency, and 48 month WPPSI VIQ. The provider 

background variables were provider race/ethnicity, provider education level, amount of 

early education training, years of experience in early care and education, and whether 

or not provider had any certification in early education. Child and family background 

variables included child gender, child race/ethnicity, and maternal sensitivity. Note that 

although mother education is frequently found to be associated with child language, in 

this sample 84.2 percent of mothers had at least a 4-year college degree. The high level 

and lack of variability in mother’s education resulted in no significant association 

between mother’s education and child care variables or child outcomes. Mother’s 

education level was, therefore, not included in the regressions.  

Table III.3 shows results of the univariate regressions. Provider race is 

significantly associated with language environment, positive caregiving environment, 

mutual exchange, child engagement, and 48 month WPPSI VIQ. Specifically, African-

American providers had statistically significantly lower scores than White providers on 

language environment, positive caregiving environment, spent less time in mutual 

exchange with target children, and had target children with marginally significant 

lower child engagement and 48-month WPPSI VIQ scores. Other provider background 

variables are associated with only one of the variables of interest. For child and family 

background, child gender and child ethnicity are both significantly associated with 
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closeness of adult-child relationship, conflict, and 48 month WPPSI VIQ. Female 

children had significantly higher child engagement, closeness, and 48-month WPPSI 

VIQ scores than boys. African American and other ethnicity children had significantly 

lower 48-month WPPSI VIQ scores than White children. It should be noted that 

African American children were significantly more likely than White or other ethnicity 

children to have mothers with only a high school education (33% African American 

mothers had only a high school education vs. 10% of other races; χ2(2) = 7.06, p = 

.029). 

All the provider background variables were then used in multiple regressions 

with each of the model variables, controlling for type of care. Education level and 

amount of early education background were significantly correlated. To reduce 

multicollinearity in the multiple regression only amount of early education background 

was maintained. Results using education level were similar. Table III.4 shows multiple 

regression results for provider background variables. When all provider background 

variables were entered into the regression, provider race remained the only variable 

with significant associations with model variables of interest.  

Multiple regressions of all child/family background variables were next run on 

each of the model variables, controlling for type of care.  Child gender was the only 

variable consistently associated with model variables (see Table III.5). Finally, all 

provider and child/family background variables were regressed together on each of the 
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model variables, controlling for type of care. As can be seen in Table III.6, provider 

race, child gender, and type of care remained the only background variables with 

significant associations with model variables. Thus, these were the only background 

controls maintained in the path model analyses. 

Interaction Between Language Use and Positive Caregiving 

Next I investigated our second hypothesis that adult-child integration is 

affected by the interaction between teacher language use (no adult language) and 

positive caregiving environment. After mean-centering no adult language and positive 

caregiving environment, their product was formed and adult-child integration was 

regressed on these three variables. The interaction was significant. Next controls for 

child gender, provider race/ethnicity, type of care, and 36-month CDI vocabulary score 

were entered into the regression as controls; the interaction term remained significant 

(see Table III.7). 

To further examine the nature of the interaction, I plotted the relationship 

between adult-child integration and no adult language at 3 different values of positive 

caregiving environment—one standard deviation above the mean, one standard 

deviation below the mean, and the mean, as suggested by Aiken and West (1991). As 

seen in Figure III.1, when no adult language is low (that is, adult talking is occurring 

most of the time), adult-child integration is highest in high positive caregiving 

environments, lowest in low positive caregiving environments, and in the middle in 
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mean positive caregiving environments. When no adult language is high (that is, there 

is very little adult talking), however, adult-child integration is lowest in high positive 

caregiving environments and highest in low positive caregiving environments. Overall, 

adult-child integration is higher when there is more adult talking than when adults 

spend a good deal of the time without talking (no adult language), however, the extent 

of positive caregiving moderates the relationship. When positive caregiving is low, 

adult talking has less of a positive effect on adult-child relationships than when it is 

high. Conversely, when positive caregiving is high, the lack of adult talking has more 

of a detrimental effect on adult-child relationships than when it is low. It may be that 

adult-child verbal interactions in low positive caregiving environments are directive or 

somewhat negative which would interfere with the child feeling close to the adult. A 

lack of these unsatisfying verbal exchanges could, therefore, be associated with better 

adult-child integration than when exchanges are generally positive. 

Path Analyses 

I tested the conceptual models (see Figures I.1 and I.2) with path analysis in 

MPlus 5.1 using maximum likelihood parameter estimates with conventional standard 

errors and chi square test statistics. I began by testing our revised full conceptual model 

(Model 1) as shown in Figure III.2. The following paths were dropped from the 

original conceptual model because correlations and regressions showed no significant 

associations:  direct path from no adult language to 48 month WPPSI VIQ; paths from 
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type of care to no adult language and to positive caregiving environment. Two paths 

were added based on correlations and regressions: a direct path from provider 

race/ethnicity to 48 month WPPSI VIQ and a direct path from type of care to child 

engagement. 

Figure III.1 Relationship between no adult language and adult-child integration at 

different levels of positive caregiving environment. 

 

I assessed model fit using three different tests:  chi-square test of model fit, 

Root Mean Square Error of Approximation (RMSEA), and Comparative Fit Index 

(CFI). Chi-square test of model fit tests the null hypothesis that the model implied 

covariance matrix is equal to the sample covariance matrix. If the null hypothesis is 

rejected, the model does not fit the data. Because chi-square is strongly influenced by 
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sample size, it is prudent to check other indices of fit as well. One commonly used 

absolute fit index is the RMSEA, which assesses the amount of misfit per degree of 

freedom compared to a perfect model. The closer RMSEA is to zero, the better the fit. 

Values smaller than 0.06 are generally considered to indicate adequate fit (Tabachnick 

& Fidell, 2001). RMSEA, however, tends to over reject true models in small samples, 

so I also examined the CFI, which compares the model to one of random variables. CFI 

values greater than .85 indicate adequate fit and greater than .95 good fit (Little & 

Card, 2007; Tabachnick & Fidell, 2001). 

Figure III.2 Model 1: Pathway from early care and education environment through 

adult-child relationships and child engagement to child language outcomes. 
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Note: The model allowed correlations among Language Environment, Positive Caregiving Environment, 
and No Adult Language. These are not shown in Figure III.1 for simplicity. No Adult Language and 
Positive Caregiving were significantly negatively correlated (p=.001). Language Environment was 
marginally correlated with Positive Caregiving Environment (p=.098), but not significantly correlated 
with No Adult Language. 
-*Significant negative relationship (p<.05) 
+*Significant positive relationship (p<.05) 
ns Pathway not significant 
 

Model fit indices suggest that this model does not fit the data well (see Model 1 

in Table III.8). MPlus suggested modifications to the model to improve model fit 

(modification indices). The following paths were recommended to be added: from 

child engagement to positive caregiving environment, from type of care to adult-child 

integration, from positive caregiving environment to child engagement, and from 48 

month WPPSI VIQ to child engagement. One of the pathways does not make logical 

sense, however: the path from 48 month WPPSI VIQ to 38 month child engagement. 

Adding the other pathways to the model results in an adequate fitting model, as 

assessed by all three model fit indices (see Model 2 in Table III.8), but also many 

nonsignificant pathways as seen in Figure III.3. Although this model confirms a 

positive relationship between the positive caregiving environment and adult-child 

integration and a negative relationship between amount of time with no adult language 

directed to the target child and adult-child integration, the pathway through child 

engagement to 48 month child vocabulary is not supported. I also substituted CTRF 
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Attention Problems for child engagement, but pathways between it and adult-child 

integration and 48 month WPPSI VIQ were also not significant. 

For parsimony, I next tested a model that dropped all the nonsignificant 

pathways and eliminated child engagement making the pathway from adult-child 

integration to 48 month vocabulary direct rather than mediated through child 

engagement. This model has good fit according to all three fit indices (see Model 3 in 

Table III.8). The chi-square difference test shows that Model 3 significantly improves 

upon Model 2 (see Table III.9). In Model 3, language environment is predicted by 

provider race/ethnicity, but no longer leads to any of the outcomes in the model. I, 

therefore, re-ran the model without language environment. The chi-square difference 

test indicated no difference between models 3 and 4. The model fit indices remained 

good (see Model 4 in Table III.8), therefore, for parsimony, I eliminated language 

environment from Model 4 (see Figure III.4).  

Figure III.3 Model 2: Pathway from early care and education environments through 
adult-child integration and child engagement to child outcomes with added paths. 
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Note: The model allowed correlations among Language Environment, Positive Caregiving Environment, 
and No Adult Language. These are not shown in Figure for simplicity.  
-*Significant negative relationship (p<.05) 
+*Significant positive relationship (p<.05) 
         Pathway not significant 
 

In Model 4, as hypothesized, the relationship between both the use of language 

by teachers (in this case, amount of time with no adult language directed at the target 

child) and the positive caregiving environment and child language outcomes a year 

later is mediated by adult-child integration. Unexpectedly, the more integrated the 

child is with the adult, the lower the 48 month WPPSI VIQ score, after controlling for 

provider race/ethnicity, child gender, prior child vocabulary, and type of care. Previous 

research has found a negative relationship between dependency and 

Figure III.4 Model 4 with standardized coefficients: pathway from early care and 
education environments through adult-child integration to child outcomes. 
 
 
 
 
 
 
 
 
 
 

Positive 
Caregiving 
Environment 

Care is 
Center-based 
 

36-month 
vocabulary 

-* 

+* +* 

-* 

48 months 
WPPSI VIQ 

Adult-Child 
Integration 

No Adult 
Language 

Child is 
female 

Provider is 
African 
American  

-0.75***

0.20** 

-0.18** 
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Note: The model allowed correlations between Positive Caregiving Environment and No Adult 
Language. They are significantly correlated (p<.001). These are not shown in Figure for simplicity.  
*p<.05; **p<.01; ***p<.001 
child language outcomes (Ladd et al., 1999). In this sample, adult-child integration and 

dependency are significantly correlated (r=.21, p<.05). Perhaps our measure of adult-

child integration taps into some of the same aspects of adult-child relationships as 

dependency. I ran Model 4 substituting STRS dependency for adult-child integration. 

Results are similar, but the pathway from dependency to 48-month WPPSI VIQ, 

although negative, was not significant. 

I also ran the final model with alternate measures of adult language use (mutual 

exchange use) and adult relationship (closeness, conflict). With closeness substituted 

for adult-child integration, the model fit indices indicated a poor fit. Using conflict 

resulted in adequate fit, but a nonsignificant pathway to child outcomes. Substituting 

mutual exchange for no language in Model 4 resulted in poor model fit. 

Finally, I tested an alternative child-elicitation model, in which child 

engagement and child language facility (36-month CDI vocabulary) predict no adult 

language and positive caregiving. Whereas child engagement dropped out of the 

Positive 
Caregiving 
Environment 

Care is 
Center-based 

36-month 
vocabulary 

-0.37*** 
0.21*** 0.54*** 

-0.18*** 
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models that had early care and education environment and adult-child integration 

earlier in the path, in the child-elicitation model, child engagement plays an important 

role (see Figure III.5). 

The child elicitation model had good fit on all three model fit indices (see 

Model 5 in Table III.7). Higher child engagement predicted more positive caregiving 

environment and less time with no adult language. The more positive the caregiving 

environment and the less time with no adult language, the more integrated the child 

was with the provider. As in the previous models, higher adult-child integration 

predicted lower 48 month WPPSI VIQ score. Chi square difference test indicated no 

significant improvement by adding child engagement at the beginning of the pathway 

(see Table III.9). 

Figure III.5 Child-elicitation model with standardized coefficients. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Provider is 
African 
American 

Child 
Engagement 

36 month 
vocabulary 
(CDI) 

Positive 
Caregiving 
Environment 

No Adult 
Language 

48 month 
WPPSI VIQ 

Child is 
female 

Adult-Child 
Integration  

Care is Center-
based 

.54* 

-.18* 

-.18* 

-.28* 

-.78* 

.20* 

-.30* 

.38* 

-.19* 

.20* 

.20* 
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*p<.05 
 

Although parsimony would suggest a preference for Model 4 rather than the 

child-elicitation model (Model 5), theoretically Model 5 captures the complexity of 

adult-child relationships better. Theory and previous research point to the fact that 

children elicit behavior from adults as well as respond to it.  

Summary of Results 

Based on zero-order correlations, there appears to be a relationship between the 

language environment in the classroom or home-based care group (measured by 

ECERS-R or FDCRS language subscales) and the positive caregiving environment, 

which captures the provider’s sensitivity towards the children as well as the overall 

emotional climate of the setting. There also appears to be a relationship between the 

early care and education provider’s language use (no adult language) and positive 

caregiving environment. Positive caregiving environment is negatively associated with 

the amount of time with no adult language and and positively associated with the 

amount of time spent in mutual exchange between the adult and target child.  

I hypothesized that language use and both language environment and positive 

caregiving environment would be associated with amount of adult-child integration. 

Positive caregiving environment was positively associated with adult-child integration 
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in the path analyses, controlling for type of care and provider race/ethnicity. Language 

use was significantly associated with adult-child integration: amount of time with no 

adult language was negatively associated and amount of time spent in mutual 

exchange was positively associated with adult-child integration. Quality of the 

language environment, however, did not predict adult-child integration when provider 

race/ethnicity and type of care were used as controls. There was an interaction between 

positive caregiving environment and no adult language on adult-child integration. In 

high positive caregiving environments a high amount of no adult language results in 

lower adult-child integration than in low positive caregiving environments, but a low 

amount of no adult language in a high positive caregiving environment results in 

higher adult-child integration than in a low positive caregiving environment.  

I hypothesized that the association between adult-child relationship (measured 

by adult-child integration) and child language outcomes (measured by 48-month 

WPPSI VIQ) would be mediated by child engagement. This did not turn out to be the 

case in this sample. Adult-child integration did not predict child engagement and child 

engagement did not predict language outcomes. Adult-child integration directly 

predicted child language outcomes, but in the opposite direction than was anticipated. 

An alternative child elicitation model also had good fit with the data. Child 

engagement predicted both positive caregiving and no adult language. Although both 
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the adult-centered model and the child-elicitation model had good model fit, the latter 

better captures the complexity and reciprocity of adult-child interactions. 



 

 74

Table III.1  Descriptive Statistics on Analysis Variables by Type of Care 

 Center-Based 
(N=81)

Home-Based 
(N=21)

 
Total (N=102)

Mean ECERS 
Language Score 

3.85 (1.26)

1.75-7

3.93a (1.31) 

1.5-7
Mean FDCRS 
Language Score 
 

4.24 (1.49)
1.5-7

Mean Positive 
Caregiving 
Environment 
 

11.36 (2.43)
5.7-16

11.59 (2.65)
6.3-15.7

11.41 (2.47) 
5.7-16

Mean % of Time 
with No Adult 
Language 
 

46.79 (16.25)
16.7-88.3

41.46 (22.45)
3.3-73.3

45.70 (17.70) 
3.3-88.3

Mean Integration 
with Adultsb 

 

1.58 (0.22)
1.12-2.16

1.77 (0.42)
1.22-2.53

1.62 (0.28) 
1.12-2.53

Mean Child 
Engagementc 

 

2.28 (0.22)
1.63-2.73

2.43 (0.25)
1.77-2.75

2.31 (0.23) 
1.63-2.75

Mean Vocabulary 
(36 month CDI) 
 

63.15 (21.36)
5-96

67.67 (19.00)
31-91

64.24 (20.80) 
5-96

Mean WPPSI VIQ 
(48 months) 

110.68 (16.51)
78-143

107.71 (17.57)
67-135

110.06 (16.67) 
67-143

Note: Standard deviations are in parentheses; ranges are on 2nd line for each variable. 
aTotal is for mean of ECERS and FDCRS combined. 
bSignificant difference by type of care; t(100)=-2.92, p=.004. 
cSignificant difference by type of care; t(100)=-2.86; p=.005. 

 



 

 
 

Table III.2 Bivariate Correlations Among Analysis Variables 

 1 2 3 4 5 6 7 8 9 10 11 12 
1. 48 month 
WPPSI VIQ 

1.00            

2. Language 
Environment 

.21† 1.00           

3. Positive 
Caregiving 
Environment 

ns .27* 1.00          

4. No Adult 
Language 

ns ns -.36* 1.00         

5. Mutual 
Exchange 

ns .23* .40* -.62* 1.00        

6. Adult-child 
Integration 

-.23* ns .49* -.85* .79* 1.00       

7. Closeness ns .17† ns ns .27* ns 1.00      
8. Dependency -.24* ns ns -.18† .17† .21* ns 1.00     
9. Conflict ns ns ns ns ns ns ns .38* 1.00    
10. Child 
Engagement 

ns .18† .42* ns .37* .27* .26* ns ns 1.00   

11. Attention 
Problems: 
CTRF 

ns ns ns ns ns ns -.34* .25* .28* ns 1.00  

12. Prior 
language skill 

.59* .18† ns ns ns ns .22† ns ns .27* -.01 1.00 

†p<.10; *p<.05 
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Table III.3 Univariate Regression Coefficients (and Standard Errors) of Variables in the Model Regressed on 
Individual Background Variables 
 
 
Background 
Variable 

Language 
Environ-
ment 

Positive 
Care-
giving 

 
No Adult 
Language 

 
Mutual 
Exchange 

 
Adult-child 
Integration 

Child 
Engage-
ment 

 
Close- 
ness 

 
 
Conflict 

 
Depend-
ency 

 
WPPSI VIQ 

Provider           
African 
Americana 

-0.93** 
(0.29) 

-2.34*** 
(0.54) 

2.63 
(3.53) 

-6.80* 
(2.59) 

-0.07 
(0.06) 

-0.10† 
(0.05) 

-4.71 
(6.81) 

4.49 
(6.51) 

11.51 
(6.98) 

-7.54† 
(3.84) 

Other 
Ethnicitya 

-0.14 
(0.35) 

-1.08† 
(0.64) 

1.01 
(4.32) 

1.52 
(3.69) 

0.001 
(0.07) 

-0.05 
(0.05) 

-4.53 
(6.83) 

7.52 
(5.39) 

10.67 
(7.23) 

2.67 
(4.54) 

Years 
Experience 

0.04** 
(0.01) 

0.01 
(0.03) 

0.17 
(0.17) 

0.01 
(0.12) 

-0.003 
(0.003) 

0.004 
(0.003) 

0.29 
(0.30) 

-0.12 
(0.28) 

-0.04 
(0.01) 

0.16 
(0.19) 

Certified in 
ECE 

0.74** 
(0.28) 

0.35 
(0.53) 

2.27 
(3.39) 

0.92 
(2.36) 

-0.03 
(0.06) 

0.01 
(0.04) 

3.44 
(5.95) 

-1.84 
(5.19) 

0.74 
(0.28) 

-1.66 
(3.75) 

Up to 24 
units of 
college 
ECEb 

0.45 
(0.31) 

0.61 
(0.61) 

-1.81 
(3.67) 

-3.81 
(3.00) 

-0.01 
(0.07) 

0.04 
(0.04) 

-1.14 
(6.70) 

2.01 
(6.68) 

6.76 
(7.09) 

7.07 
(4.50) 

AA degree 
or more in 
ECEb 

0.83 
(0.40) 

0.08 
(0.76) 

1.28 
(4.57) 

-3.02 
(3.26) 

-0.04 
(0.08) 

0.05 
(0.06) 

-0.35 
(8.04) 

-8.72 
(7.44) 

-6.51 
(7.89) 

-1.19 
(4.60) 

Child/Family           
Child is 
Female 

0.42 
(0.27) 

0.34 
(0.49) 

-0.54 
(3.23) 

-0.28 
(2.54) 

0.02 
(0.05) 

0.09* 
(0.04) 

16.40** 
(5.33) 

-9.89† 
(4.98) 

-3.98 
(5.95) 

11.81** 
(3.63) 

Child is 
African 
Americana 

-0.53 
(0.33) 

-1.56** 
(0.59) 

-5.66 
(3.35) 

-2.03 
(3.07) 

0.05 
(0.07) 

-0.03 
(0.05) 

2.06 
(6.66) 

-0.57 
(6.49) 

6.78 
(8.23) 

-12.82** 
(3.66) 

Child is 
Other 
Ethnicitya 

-0.18 
(0.41) 

0.02 
(0.56) 

-6.37 
(4.84) 

(-0.27) 
3.74 

0.10 
(0.08) 

-0.02 
(0.07) 

-19.29* 
(7.70) 

-12.30† 
(6.88) 

3.06 
(7.95) 

-16.66*** 
(4.46) 

Maternal 
Sensitivity 

0.19 
(0.19) 

0.88** 
(0.30) 

1.13 
(1.84) 

2.71† 
(1.47) 

0.02 
(0.03) 

0.04 
(0.03) 

-1.26 
(3.66) 

-0.40 
(3.56) 

-3.29 
(3.74) 

2.88 
(1.93) 

Note: These are univariate results controlling for type of care. † p<.10; * p<.05; ** p<.01. Because some providers had more than one target child in their 

class, regressions were run with errors adjusted using the vce(cluster) option in Stata 10. 
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aNonHispanic White is the omitted category; bProvider has no early childhood education training beyond high school is the omitted category. 

Table III.4 Multiple Regression Coefficients (and Standard Errors) of Variables in the Model Regressed on Provider 
Background 
 

 
Background 

Variable 

Language 
Environ-

ment 

 
Positive 

Caregiving 

 
No Adult 
Language 

 
Mutual 

Exchange 

Adult Inte-
gration 

Child 
Engage- 

ment 

 
Close-

ness 

 
 

Conflict 

 
Depend-

ency 

WPPSI 
Vocab-
ulary 

African 
Americana 

-0.70* 
(0.33) 

-2.44*** 
(0.59) 

3.39 
(3.87) 

-7.19* 
(3.19) 

-0.08 
(0.07) 

-0.10† 
(0.05) 

-3.54 
(7.79) 

2.26 
(6.97) 

7.83 
(7.65) 

-8.43† 
(4.63) 

Other 
Ethnicitya 

0.12 
(0.36) 

-0.91 
(0.67) 

0.19 
(4.71) 

1.86 
(3.99) 

0.03 
(0.08) 

-0.06 
(0.06) 

-6.09 
(7.73) 

7.18 
(5.64) 

8.83 
(8.30) 

3.10 
(5.15) 

Years 
Experience 

0.02 
(0.01) 

-0.01 
(0.03) 

0.18 
(0.18) 

-0.08 
(0.13) 

-0.004 
(0.003) 

0.004 
(0.003) 

0.38 
(0.32) 

0.002 
(0.301) 

0.03 
(0.33) 

0.19 
(0.22) 

Certified in 
ECE 

0.49 
(0.35) 

0.04 
(0.54) 

1.44 
(4.05) 

-0.04 
(3.20) 

-0.02 
(0.07) 

-0.03 
(0.04) 

-1.26 
(6.86) 

1.04 
(5.58) 

-4.83 
(7.27) 

-2.64 
(4.33) 

Up to 24 
units of 
college 
ECEb 

0.56† 
(0.31) 

0.56 
(0.57) 

-1.42 
(4.15) 

-3.57 
(3.49) 

-0.01 
(0.07) 

0.05 
(0.05) 

-0.41 
(6.98) 

3.16 
(7.09) 

4.33 
(6.92) 

7.46 
(4.74) 

AA degree 
or more in 
ECEb 

0.55 
(0.39) 

-0.13 
(0.70) 

-0.08 
(4.67) 

-2.60 
(2.96) 

-0.01 
(0.07) 

0.02 
(0.06) 

-3.70 
(8.56) 

-7.18 
(8.31) 

-4.76 
(8.13) 

-2.13 
(5.55) 

Center-
based care 

-0.79† 
(0.40) 

-0.14 
(0.62) 

4.64 
(5.53) 

-17.06** 
(5.52) 

-0.18 
(0.11) 

-0.17** 
(0.05) 

-11.15 
(8.05) 

-9.79 
(7.21) 

-17.07* 
(7.56) 

2.73 
(5.04) 

Note:  Each column represents a different regression with the model variable in the column heading as the dependent variable regressed on all provider 

background variables.  

† p<.10; * p<.05; ** p<.01; *** p<.001. Because some providers had more than one target child in their class, regressions were run with errors adjusted using 

the vce(cluster) option in Stata 10. 
aNonHispanic White is the omitted category. 
bProvider has no early childhood education training beyond high school is the omitted category.
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Table III.5 Multiple Regression Coefficients (and standard errors)Variables in the Model Regressed on Child/Family 

Background 
 
 
Background 
Variable 

Language 
Environ- 
ment 

Positive 
Care-
giving 

 
No Adult 
Language 

 
Mutual 
Exchange 

Adult 
Inte-
gration 

Child 
Engage-
ment 

 
Close-
ness 

 
 
Conflict 

 
Depend-
ency 

WPPSI 
Vocab-
ulary 

Child is 
African 
Americana 

-0.21 
(0.39) 

-0.91 
(0.65) 

-7.30† 
(4.16) 

1.12 
(3.73) 

0.13† 
(0.08) 

0.05 
(0.06) 

8.58 
(7.54) 

-4.56 
(8.21) 

4.49 
(9.32) 

-7.38 
(4.77) 

Child is 
Other 
Ethnicitya 

-0.04 
(0.53) 

-0.09 
(0.63) 

-9.91* 
(4.57) 

-2.52 
(4.14) 

0.13 
(0.09) 

-0.004 
(0.104) 

-19.57† 
(11.14) 

-10.24 
(10.80) 

14.57 
(11.29) 

-17.82** 
(5.08) 

Child is 
Female 

0.30 
(0.31) 

0.86 
(0.55) 

-5.28 
(3.53) 

4.20 
(2.70) 

0.14* 
(0.06) 

0.13* 
(0.05) 

18.84** 
(5.88) 

-11.41† 
(6.20) 

-5.25 
(5.89) 

9.25* 
(4.31) 

Maternal 
sensitivity 

0.17 
(0.20) 

0.77* 
(0.30) 

-0.73 
(1.96) 

3.01† 
(1.78) 

0.05 
(0.03) 

0.05† 
(0.03) 

0.29 
(3.83) 

-2.10 
(3.55) 

-2.09 
(4.12) 

2.28 
(2.16) 

Center-based 
care 

-0.30 
(0.44) 

0.36 
(0.69) 

1.12 
(4.82) 

-13.63** 
(5.003) 

-0.12 
(0.09) 

-0.11† 
(0.06) 

-11.05† 
(6.41) 

-10.60 
(6.48) 

-15.07† 
(8.23) 

2.33 
(4.51) 

Note:  Each column represents a different regression with the model variable in the column heading as the dependent variable regressed on all provider 

background variables.  

† p<.10; * p<.05; ** p<.01; *** p<.001. Because some providers had more than one target child in their class, regressions were run with errors adjusted using 

the vce(cluster) option in Stata 10. 
aNonHispanic White is the omitted category. 
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Table III.6 Multiple Regression Coefficients (and standard errors) Variables in the Model Regressed on Provider 
Background and Child/Family Background 
 
 
Background 
Variable 

Language 
Environ-
ment 

Positive 
Care-
giving 

 
No Adult 
Language 

 
Mutual 
Exchange 

 
Adult 
Integration 

Child 
Engage-
ment 

 
Close-
ness 

 
Conflict 

 
Depend- 
ency 

WPPSI 
Vocab-
ulary 

Provider           
African 
Americana 

-0.93** 
(0.34) 

-2.01** 
(0.67) 

1.85 
(4.28) 

-4.42 
(3.34) 

-0.02 
(0.08) 

-0.06 
(0.06) 

-1.10 
(8.19) 

-0.45 
(7.73) 

12.52† 
(7.42) 

-12.19* 
(4.75) 

Other 
Ethnicitya 

-0.12 
(0.42) 

-0.75 
(0.74) 

-3.46 
(5.07) 

4.02 
(4.32) 

0.08 
(0.08) 

-0.09 
(0.07) 

-0.79 
(8.29) 

11.15† 
(6.56) 

21.19* 
(9.46) 

-2.97 
(5.52) 

Years 
Experience 

0.03† 
(0.02) 

-0.01 
(0.03) 

-0.06 
(0.19) 

0.01 
(0.12) 

-0.001 
(0.003) 

0.002 
(0.003) 

0.18 
(0.34) 

0.01 
(0.34) 

-0.07 
(0.33) 

0.13 
(0.24) 

Certified in 
ECE 

0.38 
(0.36) 

-0.09 
(0.62) 

1.08 
(4.02) 

-0.85 
(3.04) 

-0.02 
(0.07) 

-0.05 
(0.05) 

-4.40 
(7.26) 

2.75 
(6.41) 

5.39 
(6.64) 

-7.12† 
(4.17) 

Up to 24 
units of 
college ECEb 

0.46 
(0.34) 

0.77 
(0.64) 

-4.38 
(4.32) 

-1.16 
(3.47) 

0.02 
(0.08) 

0.04 
(0.05) 

-2.39 
(7.12) 

5.82 
(7.89) 

7.46 
(7.50) 

3.97 
(5.11) 

AA degree 
or more in 
ECEb 

0.52 
(0.44) 

0.03 
(0.68) 

-2.99 
(5.02) 

0.22 
(3.13) 

0.05 
(0.07) 

0.01 
(0.07) 

-3.86 
(8.49) 

-5.93 
(9.25) 

-4.14 
(8.48) 

-2.24 
(6.61) 

Child/Family           
Child is 
Female 

0.01 
(0.26) 

0.46 
(0.52) 

-2.17 
(3.74) 

2.06 
(2.65) 

0.09 
(0.06) 

0.08 
(0.06) 

15.03* 
(6.51) 

-10.83† 
(6.50) 

-4.04 
(6.85) 

5.75 
(4.11) 

Maternal 
Sensitivity 

-0.07 
(0.16) 

0.68 
(0.29) 

2.07 
2.01) 

2.48† 
(1.49) 

0.02 
(0.03) 

0.04 
(0.03) 

-0.51 
(4.22) 

-1.16 
(3.30) 

-5.59 
(3.67) 

1.36 
(2.41) 

Center-based 
care 

-0.72† 
(0.42) 

-0.02 
(0.68) 

4.36 
(5.58) 

-15.43** 
(5.43) 

-0.16 
(0.11) 

-0.14* 
(0.06) 

-7.63 
(7.69) 

-10.81 
(7.31) 

-12.08 
(7.91) 

2.15 
(5.24) 

Note: Child and provider race are highly correlated; to avoid multicollinearity, child race was dropped from the multiple regression. 

† p<.10; * p<.05; ** p<.01; *** p<.001. Because some providers had more than one target child in their class, regressions were run with errors adjusted using 

the vce(cluster) option in Stata 10. 
aNonHispanic White is the omitted category. 
bProvider has no early childhood education training beyond high school is the omitted category. 
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Table III.7 Regression testing interaction of adult language use and positive 
caregiving environment on adult-child interaction 
 
 Coefficient S.E. p 
No adult language -0.013 0.001 0.000 
Positive caregiving 
environment 

0.027 0.006 0.000 

No language x 
positive caregiving 

-0.001 0.0005 0.010 

Constant 1.601 0.013 0.000 
F(3,96) = 67.44   0.000 
R-squared: 0.77    
No adult language -0.013 0.001 0.000 
Positive caregiving 
environment 

0.026 0.008 0.001 

No language x 
positive caregiving 

-0.001 0.0004 0.011 

Child is female 0.025 0.028 0.364 
Center-based care -0.120 0.038 0.002 
Provider is African 
American 

0.009 0.037 0.807 

38-month CDI 
vocabulary 

-0.0004 0.0007 0.613 

Constant 1.463 0.064 0.000 
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Table III.8 Model Fit Indices 
 
 Model 1 Model 2 Model 3 Model 4 Model 5 
Chi Square 57.835 26.698 13.115 8.017 21.996
df 22 19 14 10 18 
p 0.000 0.112 0.518 0.627 0.232
CFI 0.861 0.970 1.000 1.000 0.984
RMSEA 0.126 0.063 0.000 0.000 0.047
 
 
Table III.9 Model Comparisons 
 
 Chi Square df 
Model 2 26.698 19 
Model 3 13.115 14 
Difference 13.583 5 
Critical Value (p=.05) 11.1  
∴ Model 3 significantly better than Model 2 
Model 3 13.115 14 
Model 4 8.017 10 
Difference 5.098 4 
Critical Value (p=.05) 9.49  
∴ No significant differences between Models 3 and 4 
Model 5 21.996 18 
Model 4 8.017 10 
Difference 13.979 8 
Critical Value (p=.05) 15.5  
∴ No significant differences between Models 4 and 5 
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CHAPTER IV:  STUDY 2-PROVIDER LITERACY, LANGUAGE 

ENVIRONMENTS, AND CHILD LANGUAGE OUTCOMES 

 
The goal of study 2 was to examine the role played by adult literacy among 

early care and education providers in the language environments they create and in 

children’s language outcomes.  I did so by extending the models used in study 1 to 

incorporate provider literacy level. Study 2 examines the relationship of the literacy of 

early care and education providers to child language and literacy development by 

testing the following hypotheses: 

• Adult language and literacy proficiency is related to the quality of the 

language environment; 

• Adult language and literacy proficiency is related to the amount and type of 

language stimulation the caregiver provides the child; and 

• Adult language and literacy proficiency is related to child language 

development. 

Studies of the effects of early care and education have generally looked at 

measures of the quality of the overall language environment or the actual language use 

of the nonparental caregiver. I suggest that an important antecedent of the language 

environment and language use is the provider’s own language and literacy proficiency. 

Seldom have direct measures of provider language and literacy proficiency been 
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studied, however. Most research includes measures that may serve as proxies for 

language and literacy proficiency, such as education and socio-economic status.  

A few studies have documented the range of literacy levels found among early 

care and education providers. In the 1992 National Adult Literacy Survey, 44 percent 

of child care workers had literacy levels in the range considered below that needed to 

succeed in the workplace (Kaestle, Campbell, Finn, Johnson, & Mikulecky, 2001). In a 

more recent study that examined the association between adult literacy and quality of 

care in a sample of child care workers in Alameda County, California, 31 percent of 

early care and education providers were found to have similarly low literacy levels 

(Phillips et al., 2004). In the latter study, literacy level was positively associated with 

language interactions and language environment in the classroom. If this pattern holds 

in other samples, it has important implications for the language input that children in 

nonparental care experience.  

Surprisingly, the influence of adult literacy—whether of nonparental care 

providers or of parents—on child outcomes has received very little attention in 

research. Welfare mothers’ adult literacy scores have been found to be positively 

correlated with their children’s cognitive development, behavior, and health, as well as 

with the level of cognitive simulation and emotional support present in the home (U.S. 

Department of Health and Human Services & U.S. Department of Education, 1995). 

This suggests that literacy level may have a relationship to both environment and child 
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outcomes. In the only national study of the role of maternal literacy on child reading, 

Dexter (2000) used information from the Children of the National Longitudinal Study 

of Youth (NLSY-CH), which included measures of mother’s vocabulary and text 

comprehension. Dexter found that maternal literacy was a stronger predictor of 

children’s reading trajectories than either mother’s education or family income. 

The Participants 

The Provider Literacy study was added to the Child Care and Temperament 

Study (see Chapter III). Parents of children who had been observed in care at 38 

months of age were contacted to request permission to include their children’s 

providers in a study of provider literacy. Parental permission was obtained to contact 

61 of 97 eligible providers. Providers were eligible if their classroom had been 

observed when the target child was 3 years old. Seven of the 61 providers had left the 

site at which they had been observed: 2 had moved out of the area and no contact 

information could be obtained for the other 5. Of the remaining 54 for whom we had 

contact information, 7 never returned phone calls and 22 refused to participate. A total 

of 25 teachers completed the literacy testing. 

 All but one of the teachers in this study worked in center-based care. The 

remaining participant operated a family day care center. The refusal rate for home-

based providers was much higher than for center-based providers: 93% of home-based 

providers refused to participate compared to 49% of center-based providers. The 
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home-based provider was dropped from the analyses, leaving an N of 24 center-based 

teachers. 

 Participating teachers ranged in age from 24 to 59 years (M=39.5 SD=12.7). 

Years as an early childhood educator ranged from 4 months to 25 years (M=11.2, 

SD=7.6), with years at the site of observation ranging from 1 month to 19 years 

(M=5.3, SD=5.6). There were no differences in age, ethnicity, annual earnings, overall 

education level, amount of early childhood education, years in current job, or years in 

the field between the larger pool of observed center-based teachers and those in the 

literacy sample. Demographics for the teachers in Study 2 compared to center-based 

nonparticipants are shown in Table IV.1. Note that information on primary language, 

marital status, children living at home, household income, and welfare use was 

gathered from the Literacy study participants only. 

Table IV.1 Teacher Characteristics of in Literacy Study Compared to Center-Based 
Nonparticipants 
 
 Literacy Study 

(N=24) 
Not in Literacy 
Study (N=57) 

 
Test Statistic 

White 12 (50.0%) 25 (43.9%) χ2(3)=2.15 
(p=.54) 

Black 8 (33.3%) 16 (28.1%)

Other 4 (16.7%) 16 (28.1%)

Hispanic 2 (8.3%) 1 (1.8%)

Asian/Pacific Islander 1 (4.0%) 4 (7.0%)
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Multi-racial 1 (4.0%) 7 (12.3%)

 Literacy Study 
(N=24) 

Not in Literacy 
Study (N=57) 

 
Test Statistic 

Primary Language: English 18 (75.0%) na

Primary Language: Spanish 2 (8.3%) na

Primary Language: Other 4 (16.7%) na

HS Degree or Less 2 (8.3%) 5 (8.8%) χ2(2)=0.22 
(p=.90) 

Some College 5 (20.8%) 13 (22.8%)  

4-Year College Degree or 
More 

17 (70.8%) 34 (59.6%)  

No ECE Training 8 (33.3%) 9 (15.8%) χ2(2)=2.54 
(p=.28) 

6-23 Units ECE 9 (37.5%) 22 (38.6%)  

24 or More ECE 7 (29.2%) 21 (36.8%)  

Had 12 hours of PD in 
previous 2 years 

19 (79.2%) 41 (71.9%) χ2(1)=0.01 
(p=.91) 

Had PD in language or 
literacy development 

8 (32%) na

Married 16 (66.7%) na

Single 7 (29.2%) na

Divorced 1 (4.2%) na

Have children living at home 12 (50.0%) na

Mean age in years (S.D.) 39.5 (2.7) 42.1 (1.8) t(71)=0.81 
(p=.42) 

Mean years in early education 
(S.D.) 

11.2 (1.6) 13.8 (1.5) t(75)=1.06 
(p=.29) 

Mean years in current job 5.3 (1.2) 8.0 (1.4) t(75)=1.25 
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(S.D.) (p=.21) 
 

 Literacy Study 
(N=24) 

Not in Literacy 
Study (N=57) 

 
Test Statistic 

Mean annual earnings (s.d.) $25,768 
(2830) 

$23,936 (1665) t(66)=-0.59 
(p=.56) 

Median Household Income $65,000 na

Ever used welfare 4 (16.7%) na
 

Among the 24 providers in the literacy study, none had more than one target 

child in her classroom. Although 4-year language and cognitive measures were 

completed on 89 of the children who had been observed in their child care settings, 

only 17 of them corresponded to the 24 providers in the literacy study. Note that none 

of the 17 children in the literacy sample had the same teachers. Analyses that examine 

language environment and teacher language use have an N of 24 whereas analyses that 

examine links to child outcomes have an N of 17. 

Seventy percent of the children whose providers participated in the literacy 

study were boys, compared to 46 percent of the children whose providers did not 

participate (χ2=4.613, p=.032). The sex distribution could influence the results on 

research questions of interest if quality of care or child language outcome differs by 

sex in this sample. Prior research suggests that boys experience lower quality care than 

girls (Howes, 1990; NICHD Early Child Care Research Network, 1997; Wachs, 

Gurkas, & Kontos, 2004). In both the larger sample of all children observed at 38 
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months old and the 17 children in the Literacy Study, there was an indication that boys 

were experiencing lower quality care. In the larger sample, language environment did 

differ by child sex (M=4.16, SD=0.20 for girls, M=3.73, SD=0.17 for boys; t(99) = 

-1.67, p = .049, one-tailed), but overall environmental quality measured by FDCRS 

total was lower only for boys in home-based settings (M=3.98, SD=0.20 for girls, 

M=3.17, SD=0.16 for boys; t(19) = -3.14, p = .003, one tailed). In the Literacy sample, 

there was no difference in language environment by child sex (M=4.35, SD=0.70 for 

girls, M=3.94, SD=0.30 for boys, t(15) = -0.64, p =0.26, one tailed) or for total 

environmental quality measured by ECERS-R total score (M=3.78 SD=0.30 for girls, 

M=3.65 SD=0.15 for boys, t(14) = -0.40, p = 0.35 one tailed). There were also no 

significant differences between boys and girls at 4 years on WPPSI language scores in 

the Literacy Study sample. Girls scored higher than boys at 3 years on CDI Sentences 

(t(21)=2.49, p=0.021) and Using Language (t(21)=2.16, p=0.043). Only two items on 

the MORCE differed by sex. Boys were more likely than girls (1.1% vs. 4.6%, 

respectively) to experience shared positive affect/positive physical contact with an 

adult (t(19)=-2.76, p=0.012). Boys were also more likely than girls to comply slowly to 

a request by an adult (t(15)=-3.74, p=0.002).  

Measures 

 Two measures of adult English literacy were collected for this study: The Test 

of Applied Literacy Skills (TALS) Prose and Document subscales. Measures of child 
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care quality, child-provider interactions, and child cognitive, language, and socio-

emotional development were collected as part of the larger study. Provider background 

information was also collected by the larger study.  

Provider Literacy 

 Tests of Adult Literacy Skills (TALS, Kirsch, Jungeblut, & Campbell, undated) 

document and prose scales were administered to all participating early care and 

education providers. TALS was developed at the Education Testing Service to assess 

performance on literacy tasks that adults typically encounter at home, at work, and in 

day-to-day activities. It is based on a definition of adult literacy that emphasizes the 

use of printed and written information to function in society, and to develop one’s 

knowledge and potential, as distinct from literacy assessed with school-based reading 

tests. The documents scale of the TALS assesses “the knowledge and skills required to 

locate and use information contained in various formats, including job applications, 

payroll forms, transportation schedules, maps, tables, indexes and so forth” (Kirsch et 

al., undated). The prose scale assesses prose literacy, namely “the knowledge and skills 

needed to understand and use information from texts including news stories and 

fiction” (Kirsch et al., undated).  

 The TALS (which is a pen and paper test) and its successor the PDQ Profile 

Series (computerized) have been used in the large-scale 1992 National Adult Literacy 

Survey (NALS) (Kirsch, Jungeblut, Jenkins, & Kolstad, 1993), the International Adult 
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Literacy Surveys of 1996 and 2000 (T. S. Murray, Kirsch, & Jenkins, 1997), and the 

Adult Literacy and Life Skills Survey (Organization for Economic Cooperation and 

Development & Statistics Canada, 2005).  

Scores on TALS scales represent five literacy levels, with Level 1 representing 

the lowest level and Level 5 the highest. Levels 1 (scores of 0-225) and 2 (scores of 

226-275) represent limited literacy proficiency. Level 3 (scores of 276-325) is 

considered the minimum literacy level needed for success in today’s labor market 

(Sum, Kirsch, & Taggart, 2002). Levels 4 and 5 represent successively higher levels of 

literacy. The mean scores on the documents and prose scales for a large, nationally 

representative sample of U.S. adults are 267 (sd = 82) and 272 (sd = 70), respectively 

(Sum et al., 2002). These scores are based on Item Response Theory (IRT) analysis. 

Scores represent a probability of answering a question correctly at a given difficulty 

level. For complete description of the development and validation of items on the 

TALS see Kirsch (2001). 

Provider Background 

A short provider background characteristics interview developed for this 

study was conducted prior to the TALS testing. This short interview verified the birth 

date, ethnicity, educational level, amount of child care training, and wage collected at 

the time of the observation. Additional questions collected data on providers’ marital 

status, children, family income, and number of people living in the household in order 
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to determine self sufficiency, as well as information on current or previous use of 

welfare programs. These questions were all based on questions that have been used in 

many studies of child care providers. The native language of the provider was also 

ascertained. Although all providers spoke in English in their child care settings, 

anecdotal evidence from observers suggested that, for a significant proportion of 

providers, English was a second language. Observers have noted a wide variety of 

national backgrounds among providers, including many of Asian and Middle Eastern 

origin. The variety of native languages precluded testing literacy in the native 

language. Because all child care settings observed used English, testing English 

literacy of the provider was deemed appropriate for examining impact on the quality of 

language environment and on child outcomes. 

Procedure 

After providers agreed to participate, a test session was scheduled at the home 

of the provider or in a neutral setting, whichever was most convenient for the provider. 

Test sessions were scheduled on weekends and evenings so as not to interfere with the 

provider’s work schedule. 

 At the time of the test, the participant’s informed consent was obtained. After 

completing the short provider interview, the document and prose scales from the TALS 

were administered in English. The order of presentation was counterbalanced, with half 
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the sample getting the prose scale first and half the document scale first. Upon 

completion of the tests the provider was paid $50 for participating.  

Results 

 The three research questions examined in this study were (1) what is the adult 

literacy level of early care and education providers? (2) is the adult literacy level 

associated with quality of care? and (3) is the adult literacy level associated with child 

outcomes?  This section is organized by these main questions. 

Literacy Levels of Early Care and Education Providers 

 The average score on the TALS prose scale was 336.8 (SD=39.0) with scores 

ranging from 260 (minimal adult literacy) to 390 (above average proficiency of adult 

literacy). Scores were similar on the TALS document scale with a mean of 321.2 

(SD=37.8), ranging from 240 to 370. Prose and document scales were moderately 

correlated (r=0.444, p=0.026). 

 These scores indicate a range of adult literacy levels from low to proficient. 

Table IV.2 provides TALS Prose and Document scores by levels in this study, the 

NALS, and the Alameda County study of child care workers. Compared to other 

samples of child care workers and of all adults nationally, the current sample had a 

greater proportion of participants at adequate and proficient levels.  

Neither TALS Prose nor TALS Document scores were significantly associated 

with education level or native language of the provider. It should be noted, however, 
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that education level in this sample was skewed with 92% having at least some college 

education. Scores did differ by ethnicity on the Prose subscale (F(3,22)=4.98, 

p=0.009). Post hoc testing using Games-Howell indicated that there was no difference 

between NonHispanic Whites and Blacks, but there was a marginally significant 

difference between NonHispanic Whites and Hispanics (M’s = 358 and 290 for Whites 

and Hispanics, respectively, p=0.053). This finding should be interpreted with extreme 

caution as there were only 2 Hispanics in the sample. 

 

Table IV.2  Percentage at Each Level and Average TALS Proficiencies 

 Inadequate Adequate Proficient  
 Level 1 

225 or 
lower 

Level 2 
226-275 

Level 3 
276-325 

Level 4 
326-375 

Level 5 
376 or 
more 

Average 

Prose, 
current 
study 

0 4 36 44 16 337

Prose, 
NALS 
Child care 
workers 

13 31 42 13 1 276

Prose, 
NALS All 
Adults 

21 27 32 17 3 272

Document, 
current 
study 

0 8 36 56 0 321

Document, 
Alameda 

9 22 30 39 0 296

Document, 
NALS All 
Adults 

23 28 31 15 3 267



 

94 
 

 

Quality of Care 

 The mean overall ECERS-R score was 3.5 (SD=0.6), ranging from 2.0 to 4.5, 

indicating poor to adequate environments. There was no significant difference in the 

ECERS-R scores between providers who participated in the literacy test and observed 

providers who did not (3.54 and 3.49, respectively). The mean score on the ECERS-R 

subscale of Literacy and Reasoning was 3.69 (SD=1.0), ranging from 2.0 to 5.75. 

Providers who participated in this study were not significantly different on this 

measure of language environment than were those who did not participate. 

The percentage of observed time spent in activities measured by the M-ORCE 

when children were 38 months old is listed in Table IV.3. There were some significant 

differences in some of the items on the M-ORCE between the literacy sample and 

those not in the literacy sample. Children cared for by those in the literacy sample 

spent significantly more time wandering and unoccupied (19.4% vs. 12.5%, t(30.5)=-

2.46, p=0.020) and significantly less time involved in a mutual exchange with an adult 

(11.9% vs. 18.4%, t(88)=2.46, p=0.016) than the children who were observed but were 

not in the literacy sample. 

What is evident is that language designed to extend children’s knowledge (adult 

stimulation on the MORCE) occurs during a small proportion of the day. Even though 

positive adult language was observed 54 percent of the time, adult stimulation, which 
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provides opportunities for knowledge-extending language, was absent 62 percent of the 

observed time.  

 

Table IV.3  Percentage of time spent in specific activities or behaviors as measured on 
the MORCE 

 
Item 

% of 
time

SD Minimum 
% 

Maximum 
% 

Adult Language  

 Positive adult language 54.0 16.4 12 82 

 No adult language to target 

child 

45.8 16.3 18 88 

No adult stimulation 62.0 16.0 27 100 

Adult instruction  

 Teaches academic skills 13.4 8.7 0 30 

 Teaches social rules 2.5 2.7 0 9 

 Reads or sings 10.1 9.3 0 30 

Adult-child interaction  

 Shared positive affect 3.7 4.4 0 15 

 Mutual exchange 11.9 8.4 0 30 

Child engagement  

 Child uninvolved 12.6 9.8 0 38 

 Unintegrated with adults 47.3 16.9 18 87 

 Unintegrated with peers 33.6 14.7 15 75 

 Unoccupied 19.4 13.1 2 44 
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What Predicts Quality of Care? 

I first examined the associations between quality of care and demographic 

variables. NonHispanic White providers (in the literacy sample) had the highest 

ECERS-R total scores (M=3.8, SD=0.49), followed by Other Ethnicities10 (M=3.3, 

SD=0.49) and Blacks (M=3.2, SD=0.69), but the difference was only marginally 

significant (F(2,21)=3.417, p=0.078). A similar pattern occurred for language 

environment, with the mean score on the ECERS-R Language and Reasoning Subscale 

being highest for Non-Hispanic Whites (M=3.9, SD=0.96), followed by Non-Hispanic 

Blacks (M=3.8, SD=1.19), and Other Ethnicities (M=3.1, SD=0.13), but the 

differences were not statistically significant (F(2,21)=1.013, p=0.38). 

Similar to recent findings by others, neither amount of education11 nor amount 

of early childhood training was significantly associated with overall environmental 

quality (ECERS-R). There was a significant relationship between having a college 

degree and language environment, but not in the direction one would expect. Those 

without a 4-year college degree had significantly higher scores on the Language and 

Reasoning Subscale of ECERS-R than those with at least a 4-year degree (t(22)=2.693, 

p=.013). Providers with a college degree or more were marginally less likely to engage 

in activities that included teaching academic skills than those without a college degree 

(t(23)=2.049, p=.052) in this sample. It should be noted that these relationships with 
                                                 
10 For this analysis, Hispanics, Asian/Pacific Islander, and Multiracial were combined into Other because 
of the small numbers in each of those groups. 
11 Education level had little variability in the sample, with 92% having at least some college. 
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education were not evident in the larger sample of all observed center-based providers, 

for whom education was not related to language environment or teaching academic 

skills. Having specific educational background in early childhood education did not 

affect the environmental quality measures. Providers who had ECE training were asked 

if they had received training in language development or fostering literacy skills. 

Although one-third of them said they had received such training, it had no relationship 

to the environmental quality measures used in this study.12 

Contrary to hypothesis, provider literacy was not associated with most of the 

quality measures in this study. There was no significant relationship between scores on 

the TALS prose or document scales and ECERS-R total or Language and Reasoning 

Subscale scores. None of the items on the M-ORCE that dealt specifically with 

provider language or teaching academic skills was significantly associated with 

provider literacy.  

Provider literacy was associated, however, with several M-ORCE items that 

have to do with emotional climate of the classroom. Adult prose literacy scores were 

negatively correlated with the amount of time teachers spent teaching social rules 

(rho=-0.469, p=.021) and with the target child being angry (rho=-0.409, p=.047) or sad 

(rho=-0.421, p=.041), controlling for the amount of time the child had been in the 

teacher’s classroom at the time of observation. Teaching social rules was not 

                                                 
12 None of the providers who said they had received training in language and literacy development could 
remember any specifics of that training, however. 
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significantly correlated with children being sad or angry. There was, however, a 

positive correlation between teaching social rules and the extent to which the 

environment was chaotic (rho=0.461, p=.020). Children in chaotic environments 

tended to display more sad affect (rho=0.398, p=.049). The correlation of adult prose 

literacy with chaotic environment approached marginal significance (rho=-0.32, 

p=.12). When chaotic environment was added as a control variable, the associations 

between adult prose literacy and social rules, child sadness, and child anger became 

nonsignificant, suggesting a possible mediating role of chaotic environment.  

Adult Literacy and Child Outcomes 

There was no significant zero-order correlation between adult literacy and 

children’s scores on 48-month WPPSI VIQ. Unfortunately, the sample size was too 

small (17 children with 4 year old outcome measures who had been in a class with a 

tested provider) to provide adequate power to detect small differences. There were no 

significant differences in 36-month vocabulary (t(85) = 0.40, p = .69) or 48-month 

WPPSI VIQ scores (t(80) = 0.18, p = .86) between children whose providers were in 

the literacy sample and those who were not.  

In spite of small sample size, as an exploratory analysis, I decided to test 

provider literacy in Model 4 from Study 1, replacing provider race/ethnicity with 

TALS prose score. Type of care was dropped from the model because all providers in 

the literacy sample analysis were in centers. The model had adequate fit: Chi square = 
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9.518, df = 9, p = 0.39; CFI =0.997; RMSEA = 0.024. Although TALS prose score did 

not predict no adult language or positive caregiving environment, it was marginally 

significantly related to child outcomes through a direct pathway (see Figure IV.1). It 

appears that provider literacy level may play a role in child language development.  

Figure IV.1 Model using provider literacy with standardized coefficients  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Note: Curved line between No Adult Language and Positive Caregiving Environment is a correlation, 

not a path coefficient. 

*p<.05 

**p<.01 

***p<.001 

48 months 
WPPSI VIQ 

Adult-Child 
Integration 

No Adult 
Language 

Positive 
Caregiving 
Environment 

Provider 
Literacy  

36-month 
vocabulary 

0.21*** 

-0.77***

0.53*** 

-0.20** 

0.29† 

-0.35*** 

Child is 
female 
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CHAPTER V: DISCUSSION 

The current research expands on previous assessments of early care and 

education environments and their effects on child language development in three ways: 

(1) by assessing the joint influence of positive caregiving and teacher language use in 

children’s early care environments on language development, (2) by contrasting two 

models—one in which the environmental influences on language development are 

mediated by teacher-child relationship and one in which child engagement elicits 

teacher behavior; and (3) by examining the relationship of early care and education 

provider literacy with positive caregiving, language use, language environment, and 

child language outcomes. 

Study 1 

I hypothesized that the language environment and the positive caregiving 

environment that children experience in early care and education settings are related 

and that they jointly affect teacher-child integration. I further hypothesized that the 

effect of teacher-child integration on child language outcomes is mediated by child 

engagement in the learning environment.  

As anticipated, the quality of the language environment and amount and type of 

teacher language use were related to the positive caregiving environment in the early 

care and education setting. The higher the quality of the language environment and the 

more time spent in adult-child verbal mutual exchange, the more positive the 
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caregiving environment, as measured by a composite variable that included teacher 

sensitivity toward the target child, positive regard for the target child, detachment 

toward the target child reversed, and overall positive emotional climate. The more time 

with no adult language directed to children, the less positive the caregiving 

environment.  

This finding is important in light of the low percentage of time spent engaging 

children in extended conversations that has been documented by previous research and 

also found in this study. The target children we observed spent, on average, nearly half 

(46.8%) of the time with no adult language input. Only 15% of the time (on average) 

was spent in mutual verbal exchange between an adult and child, using a lenient 

definition of mutual exchange—only 3 turns were required (i.e., child-adult-child or 

adult-child-adult). Whitehurst (2008) recommended that extended conversation should 

consist of a minimum of 5 back and forth exchanges. Not only does the lack of adult 

language input in many early care and education settings limit children’s language 

exposure, it may also contribute to poorer adult-child relationships because those 

relationships are mediated by language. Because this was a correlational study, it is 

equally plausible that less positive caregiving is reflected in less adult language and 

fewer adult-child verbal exchanges or that some other factor (e.g., provider literacy 

levels or provider beliefs) leads to both lack of language use on the part of the adult 
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and lack of positive caregiving. Nonetheless, this study demonstrates a relationship 

between language use and positive caregiving in early care and education settings. 

The second research goal was to answer the question “Do language 

environment, adult language use, and positive caregiving affect teacher-child 

relationships?” Controlling for type of care and provider race/ethnicity, children were 

observed to be more integrated with early care and education providers in settings with 

more positive caregiving environments and more time spent with teacher language 

input. The interaction between amount of teacher language and positive caregiving has 

some interesting implications. In less positive caregiving environments, a high amount 

of teacher language input can actually have a negative effect on adult-child integration. 

This suggests that efforts to improve early care and education environments should 

focus both on increasing adult language input and on the aspects that make up positive 

caregiving: teacher sensitivity, involvement with children (reverse of detachment), 

exhibiting positive regard for children, and creating an overall positive emotional 

climate. A focus on one or the other alone may have negative consequences.  

The overall language environment, as measured by ECERS-R Language and 

Reasoning subscale was not related to adult-child integration. Because ECERS-R 

measures facets of the environment, such as availability of books, that would not be 

expected to affect teacher-child relationships, this finding is not surprising.  
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Contrary to hypothesis and some previous research findings, child engagement 

did not mediate the association between measures of adult-child relationship and child 

language outcomes in our sample. I tested an alternative hypothesis that child 

engagement influenced teacher language use and positive caregiving environment. 

These environmental measures were, in turn, postulated to affect child language 

outcomes, mediated by adult-child integration. Our data fit well with this model, but no 

better than the fit to the model without child engagement in it. Nevertheless, this child-

elicitation model has some important practical implications. Children who are less 

engaged in their early care and education setting elicit less adult language than more 

engaged children, yet these less engaged children may be precisely the ones who need 

more adult stimulation. Less engaged children also elicited less positive caregiving. 

Again, these may be precisely the children who need the support of a sensitive teacher 

and positive emotional climate in child care.  

In our best fitting models (Model 4 and Model 5), I do find a mediating role of 

adult-child integration between positive caregiving and child language a year later. 

Contrary to expectations, however, the higher the adult-child integration at 36 months, 

the lower the WPPSI VIQ score at 48 months. Previous research has found a positive 

relationship with child language development and closer teacher relationships, but a 

negative relationship between child language development and dependency. Our 

measure of adult-child integration is significantly correlated with dependency in this 
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sample, which may explain the negative relationship with language development. That 

leaves the troubling and perplexing finding that a more positive caregiving 

environment and more teacher language lead to more integration between child and 

adult, which in turn leads to lower language outcomes a year later. Although there was 

no correlation between 36-month child vocabulary and concurrent adult-child 

integration, closeness, dependency or conflict, higher 36-month vocabulary did predict 

more time with no adult-child language, which in turn predicted lower adult-child 

integration. Perhaps teachers are directing more verbal attention to children with lower 

language abilities, increasing those children’s sense of adult-child integration but not 

enough to overcome the advantage of higher 36-month vocabulary on 48-month 

WPPSI VIQ.  

Prior research has generally been conducted with 4 and 5 year olds, whereas the 

children in this research were observed in care at 38 months of age. Perhaps there is 

something about the younger age of these children that affects the nature of the 

relationship between quality and outcomes as mediated by adult-child integration. It 

should be remembered that this measure of adult-child integration was based on 

observer ratings of how engaged and comfortable the child was with the adult. It is 

possible that some children who feel quite integrated with their caregiver were not 

overtly demonstrating their sense of integration during the observation. The fact that 

adult-child integration was not significantly correlated with closeness (as rated by the 
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teacher) but was correlated with dependence (as rated by the teacher) indicates that the 

observations were imperfect in assessing adult-child integration. 

Study Two 

The issue of quality of early care and education settings, the contributors to 

quality, and its effects on child outcomes has been the subject of much research over 

the past two decades. Previous research has found that maternal literacy levels affect 

child language and literacy development (Dexter, 2000; U.S. Department of Health and 

Human Services & U.S. Department of Education, 1995), but literacy levels of 

providers has been largely missing from examinations of early care and education. This 

study sought to replicate and extend a previous exploration of provider literacy that 

found a wide range of literacy levels among providers but lacked information about 

child outcomes. The three goals of the study were to (1) describe the literacy levels of a 

sample of early care and education providers; (2) examine the relationship between 

adult literacy level and quality of care measures; and (3) examine the relationship 

between adult literacy level and child language outcomes. 

 Similar to the findings of the National Adult Literacy Survey (Kaestle et al., 

2001) and the Alameda County study (Phillips et al., 2004), this study documented a 

range of adult literacy scores among early care and education providers. Scores on both 

the TALS prose and document scales ranged from those considered below the 

minimum level for adequate workplace functioning to above average proficiency. 
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Whereas the sample in Alameda County included both lead teachers and classroom 

assistants, the current sample included only lead teachers. In center-based care, lead 

teachers often have higher education, more early childhood training, and/or more early 

childhood experience than assistants. Indeed, 92 percent of our sample had at least 

some college education. I expected that having only lead teachers might bias the 

literacy scores upward. Although there was variation in literacy level, the current 

sample had an average score of 337 for prose and 321 for document scales, scores that 

were higher than the average of 296 found by Phillips et al. (2004) on TALS 

documents scale and the average of 276 on TALS prose scale found among child care 

workers nationally (Kaestle et al., 2001). A larger percentage of the current sample had 

adequate or above literacy levels than was found in these other studies of child care 

providers. Indeed, this sample of early care and education providers had average 

literacy levels that exceeded that of the national sample in the NALS 1992. 

 From a developmental perspective, whether or not adult literacy levels vary is 

only important if it affects the quality of care or child outcomes. This study found no 

association between provider literacy and environmental rating scale scores (as 

measured by ECERS total or language subscale score) or amount of adult-child 

interaction or instruction (as measure by the M-ORCE). Both the small sample size and 

the relatively high literacy scores may have prevented us from finding associations that 

may exist between provider literacy and early care and education language 
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environments. It is possible that TALS Prose scores may be related to other important 

aspects of language in early care and education, such as fluency and expressiveness of 

read alouds—measures of which were not available in this study. 

Literacy was significantly associated with items related to the extent to which 

the caregiving environment was positive towards and supportive of the children. 

Positive caregiving and the quality of teacher-child relationships have both been linked 

to school readiness and later academic success. Children’s angry and sad moods were 

negatively correlated with provider literacy level. That is, the lower the providers’ 

literacy level, the more likely the target child was to exhibit anger or sadness. 

Additionally, providers with lower literacy scores spent more time teaching social rules 

than teachers with higher literacy scores. In further examining these relationships, it 

appears that the link between the amount of time spent teaching social rules and child 

mood may be mediated by classroom chaos, which was also significantly correlated 

with child sadness. Once classroom chaos was entered as a control, the correlations 

between literacy and child mood and literacy and teaching social rules were no longer 

statistically significant. These findings must be viewed with caution as the sample was 

small and not representative. The findings, however, do underscore the complex 

interplay that exists in early care and education settings among child attributes, teacher 

attributes, and overall care environment.  
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 The final goal of the study was to examine the relationship between provider 

literacy and child language outcomes. Although the zero-order correlation between 

child language development at 48 months and provider literacy at 38 months was not 

significant, when provider literacy was entered into our path analysis, it was 

marginally significantly related to 48 month WPPSI VIQ through a direct pathway. It 

appears that provider literacy may have a direct influence on child language 

development. The influence of adult literacy on child language development, whether 

of parent or teacher, has received relatively little examination in the research. These 

findings suggest that teacher literacy is one of the factors that influence child language 

development and deserves more attention.  

Limitations 

 There were a number of limitations to the study. First, the Temperament Over 

Time study was not designed to examine provider literacy or child language outcomes, 

but to examine the interaction between child temperament and various aspects of the 

early care and education experience. Hence, sampling was done on the basis of child 

temperament. The early care and education settings observed were not randomly 

selected, but rather were those which study children attended, and are, therefore, not 

representative of early care and education settings. Second, the observational measures 

focused on adult-child interaction rather than on details of adult language input. As 

previous research has shown, important aspects of adult language use as it relates to 
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child language and literacy development include the richness of vocabulary, 

complexity of grammar used by the adult, and the amount of time the adult spends in 

extended discourse with the child. The lack of measures of these aspects of adult 

language use may have limited the ability to detect relationships between adult 

language use and child outcomes. 

For Study 2, a high refusal rate led to a small sample and subsequently very 

low power. Furthermore, the sample included only lead teachers in center-based care 

whose education levels and literacy levels were fairly high and less varied than would 

be found in samples of all early care and education providers. 

 Finally, adult literacy as measured by the TALS may be the wrong measure for 

assessing providers’ ability to provide a rich language model to children and influence 

their language development. The TALS was developed to measure skills necessary in 

the increasingly high-technology workplaces of the late 20th and early 21st centuries. It 

focuses on ability to decipher and use information in written text. An important 

distinction exists between oral language use, which is important in interactions with 

young children, and literacy. This distinction was very apparent in one case of a 

provider whose native language was not English. The provider’s scores on the TALS 

Prose and Document Subscales were in the proficient range. The classroom observers, 

however, noted that the provider’s oral English contained many agrammatical 

constructions when talking to the children. Relatively high literacy skills did not 
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prevent this provider from modeling incorrect usage. Past research has demonstrated 

that children produce what they hear (e.g., Huttenlocher et al., 2002; Vasilyeva, 

Huttenlocher, & Waterfall, 2006). It may well be that there is a minimum level of 

literacy required to provide adequate stimulation to young children, but if that literacy 

does not translate into a rich oral language model, neither the quality of the language 

environment nor child language development will benefit. 

In sum, the questions about the relationship between provider literacy, quality 

of child care environment, and child language and literacy outcomes have not been 

answered. It may be that there is a threshold effect; that is, above a certain minimal 

literacy level, providers have adequate language skills to further young children’s 

language and preliteracy development. Oral language richness (amount of talking, use 

of rare words and varied syntax) has been consistently shown to be important for child 

language and literacy development. The nature of the relationship between oral 

language richness and adult literacy remains to be determined. 

Future Research Directions 

As spending time in early care and education settings becomes ubiquitous, it is 

critical that we understand the nature of the environment and adult-child relationships 

that will best prepare children for academic success, including language and literacy 

development. There remain questions about the extent of positive caregiving, the 

nature of the adult-child relationship, and the role of child engagement, and their 
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interactions, in child language and literacy development. In light of the current focus 

on academics to increase school readiness, it is important to examine how the extent of 

positive caregiving (such as teacher’s sensitivity and the overall emotional climate she 

establishes) interacts with aspects of academic instruction (such as teacher language 

use) to produce desired outcomes. As Pianta (2007, p. 8) notes, effectively teaching 

young children “requires skillful combinations of explicit instruction, sensitive and 

warm interactions, responsive feedback, and verbal engagement/stimulation.” 

Researchers need to take all these aspects, along with their interactions, into 

consideration to truly understand how to best enhance child outcomes. 

The role of child engagement in teacher-child relationships and in learning 

outcomes has received more attention in recent years but results have not been 

consistent. Unlike a previous study that found child engagement to mediate the 

relationship between adult-child relationships and child outcomes, the current study 

found that child engagement elicited adult language and positive caregiving. Differing 

definitions and measurements of child engagement may play a role in these 

inconsistent findings. It seems likely that children’s behavior both elicits adult 

reactions and occurs in response to adult behavior. Work is needed on refining 

definitions and measures of child engagement and explicating the undoubtedly 

complex relationship among child engagement, adult-child relationships, and child 

outcomes. It will be important first to compare various measures of child 
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engagement—observed, teacher-reported, child-reported, measures of actual child 

behaviors—to determine the best way to measure child engagement as it relates to 

child learning outcomes.  

There also remain many questions about the level of provider literacy and its 

relationship to child language development. It is possible that the relationship is not 

linear. We know it is important for children to be exposed to a rich vocabulary and 

varied, complex grammatical structures. There may be a threshold literacy level that is 

necessary to provide such language stimulation. Increasing adult literacy levels above 

this threshold may not provide linear increases in child language development; much 

depends on the verbal interactions that occur between adult and child. A highly literate 

adult who spends little time engaged in extended conversations with children may be a 

less effective teacher than someone with lower literacy who talks frequently with 

children.  By the same token, there may be a level of adult literacy below which adult 

language input is insufficient to support early language development. 

Future work in the area of adult literacy of early care and education providers 

should examine the extent to which the adult’s oral language richness is related to adult 

literacy. If there is a strong link, adult literacy may prove to be an easily measured 

proxy for oral language richness, measurement of which requires collecting samples of 

oral language, transcribing and analyzing them—a much more time consuming 

enterprise than testing adult literacy. Future work to understand the role of early care 
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and education provider literacy in creating conditions conducive to optimal child 

language and literacy development should employ other measures of adult literacy that 

measure areas such as grammatical knowledge, vocabulary, and discourse. Measures, 

such as the TALS, that were designed for general population studies of adequacy of 

literacy for workplace success may not tap into those constructs that have been 

demonstrated to be important for skills needed in teaching young children. It may be 

that measures of adult productive vocabulary and grammar are better predictors of their 

ability to enrich children’s language and literacy development than are measures of 

adult literacy, per se. Future work should consider comparing adult literacy measures 

to productive grammar and vocabulary measures in their ability to predict early care 

and education providers’ influence on child language and literacy development. 

Although the past 15 years has seen an explosion in interest in research on early 

care and education, much remains to be understood about the mechanisms through 

which these environments foster early language and literacy development. While 

various assessments of the language environment have highlighted the importance of 

this aspect of early care and education settings, less is known about how this dimension 

interacts with other important elements of early environments, including the adults’ 

non-linguistic interactions with children, the emotional climate of the setting, the 

individual relationships that they forge with the children in their care, and the interplay 

between adult behavior and what individual children elicit from the adult. Future 
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research should continue to look at the interactions among various aspects of the early 

care and education environment rather than concentrating on either the academic or 

social-emotional environment.  
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