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ABSTRACT

Hillary Van de Carr Haper: Connections BetweeniBigdtion in Early Reading First
Classrooms and School-Aged Language and LiteragglDpment
(Under the direction of Karen Erickson)

This investigation examined the effects of partatipn inThe Time is Now in Pre-K
Early Reading First (ERF) project on kindergartiést, and second grade literacy outcomes.
End-of-year language and literacy data collectethbyparticipating school district was analyzed
for 170 students (Year 1 = 89; Year 2 = 81). Thigestigation allowed for a multi-year
examination of student performance following papttion in an ERF project, and answered the
call to conduct research on larger scale presghgrams that significantly improve student
oral language and literacy skills.

Independent t-tests demonstrated that intervestiatents performed statistically
significantly better than comparison students ost firade measures of phoneme segmentation
and oral retelling fluency. In kindergarten, therere no significant differences on tasks related
to book and print awareness and writing. In fingtdg there were no significant differences on
writing and phonological awareness tasks.

Additional analyses examined whether the effetigadticipation in the ERF project
were associated with or mediated by student-leggiagraphics and environmental factors (i.e.,
teacher and school assignment) and if the effégianticipation in the ERF project changed
after one year of literacy instruction. Multiplegression equations determined that a full, six-
variable model (i.e., age, gender, race, langupgkes, exceptionality, and condition)
significantly predicted student performance on dimg subtest. Intervention condition emerged



as having the largest negative impact upon stygemormance with smaller negative impacts
associated with language spoken, race, genderrantkatified disability. Using Hierarchical
Linear Modeling assuming fixed and random effeitte,combined effect of teacher and school
assignment had a statistically significant impgmustudent receptive vocabulary, upper and
lower case letter knowledge and use of oral languBgired samples t-tests revealed that both
intervention and comparison Year 1 student or&lliey scores significantly decreased between
the end of kindergarten and the end of first grade.

The results of this study provide positive supparthe impact of ERF, and help identify
for whom value-added impacts were achieved. Thogept offers valuable information regarding
educational practices and future research relatéloet development of language- and literacy-

related skills in young children.
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CHAPTER 1
Introduction
Beginning at an early age, children in the Unitéat€s are encouraged to develop and
interweave a broad base of language- and literaleyed skills (Dickinson & McCabe, 1991).
With the eventual goal of becoming literate, cleldiengage in an "interactive, constructive,
strategic, and meaning-based" process that inclooiésthe use and comprehension of written
text (Steelman, Pierce & Koppenhaver, 1994, p. Z0i¢ development of such skills is essential
as it supports children’s ability to achieve imjpaoit literacy-related milestones and enter society
as literate and successful adults (Lonigan, Allabhegner, 2011).
Literacy: Distinct Yet Intertwined
Recognizing literacy is comprised of multiple legyef language and reading-related
skills that are acquired over time (National Inggtfor Literacy, 2009), literacy can be separated
into two distinct but intertwined categories: en@rgliteracy and conventional literacy.
Emergent literacy, or the earliest stage of litgr@onsists of the varied skills, knowledge, and
attitudes that are developmental precursors toeaimnal forms of reading and writing (Sulzby
& Teale, 1991; Whitehurst & Lonigan, 1998). Exangptd language and literacy-related skills
associated with emergent literacy include phonalalgawareness, alphabet knowledge, oral
language, concepts about print, and writing (Natidnstitute for Literacy, 2009). As precursors
to conventional reading and writing, such skille targeted as the foundation of literacy

instruction provided to young children.



Conventional literacy, a more sophisticated, matamnel later-developing manifestation
of reading and writing than emergent literacy (Na#l Institute for Literacy, 2009), is
comprised of skills such as decoding, oral reaflurency, reading comprehension, writing, and
spelling. A child is considered to be reading cartamally when he or she is able to understand
a written text, attend to and use the print cuesiged by the author, and move in a flexible and
coordinated fashion across various aspects oegiest in order to obtain an understanding
satisfactory to the reader (Sulzby, 1985). Mastérgonventional literacy skills is expected for
academic success in the educational system.

The Importance of Preschool

Given the roles that language and emergent |yemage in the development of full,
conventional reading and writing abilities, highatjty preschool programs can have a critical
impact on children’s reading achievement. High-giyg@reschool programs provide instruction
that is age-appropriate, explicit, systematic, pagposeful (Justice, Mashburn, Hamre, & Pianta,
2008), and they offer multiple opportunities foraeting, as well as guided and independent
practice (National Center for Family Literacy, 200&dditionally, preschool programs that are
most likely to promote later literacy success pdevinstruction across a number of print-related
skills and concepts while also addressing childrel@velopment of oral language (National
Institute for Literacy, 2006; 2009). Given that gzkool children’s development of language-
and literacy-related skills is predictive of howlittbey will learn to read once they are exposed
to formal reading instruction in elementary schi@kkinson & McCabe, 2001; Lonigan, Allan
& Lerner, 2011, Lonigan, Burgess, & Anthony, 208@prch & Whitehurst, 2002), access to and

attendance at high-quality preschool programs enative.



With knowledge of the importance of the preschmiod, the Early Reading First (ERF)
Initiative was implemented in 2001 to ensure alldtken entered kindergarten with the language,
cognitive and literacy skills necessary for sucéeseading. As a component of the No Child
Left Behind Act (NCLB), the ERF initiative strove enhance teacher practices, instructional
content, and preschool classroom environments ¢dr8tates Department of Education, 2008a).
The initiative was built on the evidence from He&tdrt studies which indicated that preschool-
aged children from impoverished backgrounds dematest average levels of development at
entry into kindergarten when provided with expleitd systematic language and literacy
instruction that was sensitive to their emergingali@pmental skills (Landry, Smith, Swank,
Assel, & Vellet, 2001).

Statement of the Problem

Despite the understanding that high-quality presthbrograms can support the
development of language and emergent literacysstilt contribute to later literacy success, not
all programs provide a high-quality experiencetialarly concerning is the finding that
classrooms rated as providing the poorest qualgiruiction are composed of higher proportions
of children in poverty, higher rates of non-Cauaasshildren, and lower levels of maternal
education; all established risk factors for acadedhifficulties (see LoCasale-Crouch et al., 2007,
Pianta et al., 2005). Additionally, approximatelf2b of all 3- to 5-year-old children meet
eligibility standards for developmental risk (UZpartment of Education, National Center for
Education Statistics, 2012).

In 2007, an ERF project titlethe Time is Nown Pre-Kcommenced to address the
needs of a heterogeneous group of preschool stdesbuth-central North Carolina. Living in

a county that at the time was identified as onthefpoorest counties in the country, this group



of children faced “at risk” conditions such asgiin poverty, being English Language
Learners, and having identified disabilities. Wtitle aim of providing preschool-aged children
with the language and literacy skills necessarydtar success in readinghe Time is Nown
Pre-K project examined the impact of combining childenesst, interactive reading, and multi-
turn conversations with a prescriptive literacyrmulum on children’s development of oral
language and literacy skills. Data was collectedhoee successive cohorts of preschool-aged
children and focused on the effects of participatramediately following the intervention.

Similar to other ERF projects and research effibré$ examined the language and
literacy development of young childréefheTime is_ Nown Pre-Kproject did not explore the
effects of participation beyond preschool. The absef a multi-year examination of student
performance precluded an in-depth examinationuafesit’s oral language skills which are a
known predictor of early literacy skills in kindengen and first grades as well as of reading
comprehension in second grade and beyond (seerBarkiet al., 2003; Roth, Cooper, & de la
Paz, 1999; Storch & Whitehurst, 2001, 2002; VetiatiTunmer, Jaccard, & Chen, 2007;
Whitehurst & Lonigan, 1998). In essence, while miegiul information was acquired about the
immediate impact of the intervention provided, daahe lasting/long-term effects of
participation inTheTime is_Nown Pre-Kproject was not obtained.

Purpose

The primary aim of the current study was to exantivgeeffects of participation ifihe
Time is_Nown Pre-Kproject on kindergarten, first, and second gradguage and literacy
outcomes. It was hypothesized that children wha@pated in intervention classrooms would
perform better than children who participated imparison classrooms on measures of language

and literacy once they reached school age. Secpadas of the study examined whether the



effects of the ERF intervention were associateti witmediated by student-level demographic

variables, teacher or school assignment, and iétteets of participation imtervention

classrooms changed after one or two years of ¢iyeirsstruction in the primary grades.
Summary

To become independent and literate adult memiessatety, young children need to
begin to develop and interweave a varied basengiuage- and reading-related skills.
Attendance at a high-quality preschool program pnavides age-appropriate, explicit,
systematic, and purposeful instruction supportkiotn’s development of the language- and
reading-related skills that are linked to latemaentional literacy. With this emphasis on the
preschool period, the current investigation extentie findings ofTheTime is_ Nown Pre-K
Early Reading First project by examining the impafgparticipation in preschool intervention
classrooms upon the language and literacy developaietudents in kindergarten, first and
second grade. The addition of this multi-year congmt to the original ERF project allowed for
a long-term analysis of student performance anae nm-depth examination of student’s oral
language skills.

Findings from this investigation made valuable ardessary contributions on multiple
levels. Nationally, study findings contributed towahe body of research on the impact of the
ERF Initiative and specific interventions providadERF classrooms. Locally, study results
provided an increased understanding of the long-terpact of one school district’s financial-
and personnel-related investments on the learnibgpmes of a heterogeneous group of students
that faced multiple “at risk” conditions for latacademic failure. Such efforts are necessary to
move closer toward the goal of providing high-gtyalnstruction to all preschool-aged children

and determining the best avenues for accomplistiisg



CHAPTER 2
Review of the Literature
The Importance of Literacy

In the United States, literacy is a national ptiorAs an essential contributor to
successful adult employment and well-being, theleass on literacy begins when children are
very young (Lonigan, Allan & Lerner, 2011). Thistie time when children are expected to
develop and interweave a broad base of languagklitaracy-related skills (Dickinson &
McCabe, 1991) to achieve important literacy relatel@stones and ensure their capability of
functioning as fully literate adults.

Despite the nation’s emphasis on literacy, resaflthe National Assessment of
Educational Progress (NAEP), the Nation’s Repord@Bational Center for Educational
Statistics, 2011), indicate that a substantial propn of children are not acquiring the levels of
literacy skills needed to meet the demands fordag in school, the workplace, and elsewhere
(Lonigan, Allan & Lerner, 2011). More specificallggnong fourth-grade children in the United
States, only 34% performed at or above the proftdevel in reading and 33% performed below
the basic level in reading. The results for oldaldren are not more encouraging. By eighth
grade, the percentage of children performing betmnbasic level fell to 24%, but the
percentage of children performing at or above preficy remained at 34%. In short,

considerable work continues to be needed in theutuof literacy as a national priority.



Defining Literacy
Literacy, once narrowly defined as the quality tates of being literate, or being able to

read and write (Merriam-Webster Collegiate Dictignaww.m-w.com/cgi-bin/dictionary is

now viewed as dynamic and evolving. Broadly defiHgdracy includes notions of reading,
writing, speaking, and listening that change téectfadvances in society. Highlighting the fact
that literacy is not situated in isolated bits ablwledge but in students' growing ability to use
language and literacy in more and broader acts/(fioll, 1994, p. 202), literacy is seen as an
"Iinteractive, constructive, strategic, and mearbaged" process that includes both the use and
comprehension of written text (Steelman, Pierced@penhaver, 1994, p. 201). Comprised of
multiple layers and encompassing both reading anguage-related skills, literacy begins with
skills such as phonological awareness, alphabetlauge, oral language, concepts about print
and writing (National Institute for Literacy, 20080hd progresses to skills related to decoding
words, oral reading fluency, reading comprehenspal|ling, and writing (National Center for
Educational Statistics, 2005; National Institute lfderacy, 2009).

Broadly speaking, literacy can be separated intodistinct but intertwined
subcategories: emergent literacy and conventiagieahty. While the goal is for all individuals to
possess adult-like, conventional literacy abilitesch ability requires the development of
multiple layers of language and literacy-relatellskver time. The earliest developing skills
and understandings, referred to as emergent Iitebsgin developing prior to formal schooling
and continue developing throughout childhood. Thkssand understandings acquired during
the emergent period are now well accepted for tieict connection to conventional literacy,
and build the foundation of language and literaeyafiopment that lead to conventional reading

and writing.



Emergent Literacy

Emergent literacy is the earliest stage of literag involves the language- and literacy-
based skills presumed to be the developmental gexuto later, conventional literacy
acquisition (Sulzby & Teale, 1991; Teale & Sulzbh986; Whitehurst & Lonigan, 1998). First
introduced by Clay (1966), the term emergent ligrdescribes the behaviors used by young
children in their interactions with books and whieading and writing multiple forms of text.
Noting that the behaviors she observed in youniglien were not truly reading and writing in
the conventional sense, Clay stressed the impatahsuch behaviors in the developmental
progression of literacy. Teale and Sulzby (1986l lpon Clay’s use of the term emergent
literacy in referencing the period of time priorfe@mal schooling when children learn about
language, reading, and writing. They defined emdarteeracy as the reading and writing
abilities that develop concurrently and interraliiyevhen children are actively involved with
literacy materials (Teale & Sulzby, 1989).

Whitehurst and Lonigan (1998) offered yet anothefmition. They suggested that
emergent literacy consists of two interdependetst gieskills and processes: outside-in and
inside-out. Outside-in processes encompass chiglterderstanding of the context in which the
text they are trying to read (or write) occurs (¥&hurst & Lonigan, 1998). As such, outside-in
skills include children’s ability to apply and folv text-related conventions (i.e., concepts about
print), read print found in the environment (ire¢ognizing and reading common symbols),
understand and use vocabulary, and produce nasaliv contrast, inside-out processes require
children to focus on text and include children’¥whedge of the rules for translating the
particular text they are trying to read into sourfsldlls classified as inside-out include

children’s ability to name letters, identify souradssociated with letters of the alphabet, spell,



and demonstrate language-based abilities suchyasn, as well as blending and segmenting
sounds (i.e., phonological and phonemic awareness).

Despite the numerous definitions of emergent ldgr# is widely accepted that emergent
literacy consists of varied skills, knowledge, atttudes that are developmental precursors to
conventional forms of reading and writing (SulzbyT&ale, 1991; Whitehurst & Lonigan, 1998).
Examples of language and literacy-related skilt®amted with emergent literacy include
phonological awareness, alphabet knowledge, ongulage, concepts about print, and writing
(National Institute for Literacy, 2009). Now estisbled as precursors to conventional reading
and writing, such skills are targeted as the fotindaof literacy instruction provided to young
children.

Conventional Literacy

Conventional literacy is perceived as a more sdighted, mature, and later-developing
manifestation of reading and writing than emerdiéetacy (National Institute for Literacy,
2009). Comprised of skills such as decoding, @atimg fluency, reading comprehension,
writing, and spelling, a child is considered torbading conventionally when he or she is able to
understand a written text, attend to and use timt ques provided by the author, and move in a
flexible and coordinated fashion across variougetspor strategies in order to obtain an
understanding satisfactory to the reader (Sulz885).

Of those skills pertaining to conventional literaayord recognition is among the earliest
to emerge. While some readers learn to recognizdsimased solely on the print array, word
recognition, also referred to as decoding, is thktyato apply knowledge of letter-sound
relationships (i.e. phonemic awareness), incluétimgwledge of letter patterns, to correctly

pronounce written words (National Institute fordréicy, 2009). Understanding the relationships



between letters and sounds gives children thetyahbilirecognize familiar words quickly and to
decode unfamiliar words. Skills specific to childieability to decode text include knowledge of
the alphabet, phonemic awareness (i.e., the abolitgycus on and manipulate sound units in
spoken words) and phonics (i.e., understandingefelationship between written letters and
spoken sounds). The ability to quickly and accuyatecode words contributes directly to a
child’s developing ability to read fluently with pression and understanding (National Institute
for Literacy, 2009).

In addition to recognizing and reading words fliygnthildren must comprehend the
words read. As defined by the National AssessmeBtacational Progress (NAEP), reading
comprehension is “an active and complex procedsrilialves understanding written text,
developing and interpreting meaning, and using ringaas appropriate to type of text, purpose
and situation” (National Center for EducationaltiStecs, 2005, p. 2). To assist with the
comprehension process, children must draw upon tinelerstanding of oral language including
grammar (i.e., syntax) and vocabulary (i.e., seman(Bishop & Snowling, 2004; Catts, Adlof
& Weismer, 2006). Without understanding the meamihgords and the rules that govern how
they are combined to create meaning, children tlaelability to efficiently understand what they
are reading.

Emergent and conventional literacy each have inapbroles in the comprehensive
definition of literacy. Emergent literacy focusesfoundations of basic syntax rules and context,
while conventional literacy relates to more sopbaed topics of decoding and reading
comprehension. The two are interconnected, anddugihty preschool programs can play an
important role in ensuring that children develop é@mergent literacy skills and understandings

that are most likely to contribute to their latengentional literacy learning success.
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The Relationship between Oral Language and Literacy

Reading and writing have strong underpinnings ail language and have been described
as having a symbiotic relationship with oral langeiéNICHD, 2005). The five domains of oral
(i.e. spoken) language that are important to ldgidevelopment include phonology,
morphology, syntax, semantics, and pragmatics. BeelHanguage domain contributes uniquely
and in combination with other domains of oral laage to literacy.
Phonology

Phonology is the sound system of a language (Amei8peech-Language Hearing
Association [ASHA], 1993) and comprises the rules govern the distribution and sequencing
of speech sounds (Catts & Kamhi, 2005). Phonolbgwareness, a subcomponent of
phonology, includes the knowledge and consciougrstanding of the sound structure of
language. Skills pertaining to phonological awassnarogress from the simple awareness of
speech sounds and rhythms, to rhyme awarenes®and similarities to, at the highest level,
the awareness of syllables and phonemes (EricRf)8), or the smallest units of speech
composing spoken language. Phonemic awareness ability to hear and manipulate the
sounds in spoken words and to understand that spe&eds and syllables are made up of
sequences of speech sounds (Yopp, 1992). Phonal@yi@reness is crucial to literacy as it is
related to both reading acquisition (decoding) tuneht reading in Grades 1-3 (see e.g., Roth,
Speece, & Cooper, 2002; Schatschneider et al.,;Z¥échal, LeFevre, Smith-Chant, &
Colton, 2001; Storch & Whitehurst, 2002).
Morphology

Morphology is the system that governs the struatfirgords and the construction of

word forms (ASHA, 1993). Morphological awarenedereto the ability to reflect on and
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manipulate both morphemes, the smallest linguistits that carry meaning, and word formation
rules in a language (Kuo & Anderson, 2006). Thditgtib identify the morpheme boundaries
such as base words and conjoining prefixes antksafénables students to decode and identify
the meaning of words (Kirk & Gillion, 2009). Theiltly to recognize and manipulate
morphemes contributes directly to student’s readmgprehension as it supports both decoding
and recognizing the meaning carried by each moqgcal unit of a word (e.g. Carlisle, 2000;
Carlisle & Stone, 2005; Singson, Mahoney & Manm@0 Morphological awareness also
contributes indirectly to reading comprehensioiit agls in student’s vocabulary skills, which is
known to significantly contribute to reading compeasion (Nagy et al, 2006).

Facility with morphological awareness becomes iasirggly important as readers
encounter multisyllabic and complex words (Apel &trence, 2011; Shankweiler, Lundquist,
Dreyer, & Dickinson, 1998). Without strong morphgilcal skills, students are unable to
efficiently chunk words into meaningful units amstead continue to decode words phoneme by
phoneme. Such continued emphasis on decoding atdftelevel precludes students from
focusing their attention and effort on comprehegdaxts.

Syntax

Syntax, another domain of oral language, is theegy®f rules that governs sentence
structure (ASHA, 1993). With syntactic awarenesagders can construct meaning from text by
predicting or building an expectation of words lthapon sentence organization and the use of
punctuation (Scott, 2009). Syntactic awarenessaisbles readers to reflect on and manipulate
the order of words in a sentence (Nagy & Scott0200

Syntactic awareness has an evolving relationship igading ability. It is a skill that

begins to develop in young children and contineegetvelop through adolescence with the
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emergence of increasingly complex abilities andeusidndings (Nippold, Mansfield, Billow, &
Tomblin, 2008; 2009). Specifically, syntactic awass contributes to isolated word reading and
spelling as it enables readers to use the syntamtistraints of a sentence to decode unfamiliar
words (Chiappe, Siegel, & Wade- Woolley, 2002; Witk & Ryan, 1986). For reading
comprehension, syntactic awareness facilitatea@derés sentence- and text-level integration and
monitoring skills (Bentin, Deutsch, & Liberman, I3®emont & Gombert, 1996; Tunmer &
Bowey, 1984). With the continuous and evolving tieleship between syntactic awareness and
literacy, it is not surprising that young childretth a limited array of syntax in their speech are
vulnerable to developing later reading problemstigvia& Snowling, 2000, 2004).

Semantics

Semantics is the domain of language that govemsianings of words and sentences
(ASHA, 1993). Often referred to as vocabulary skilemantic skills include knowledge of word
meanings as well as the efficiency of access taraimgtval of word meanings (Cain & Oakhill,
2007). Having a broad vocabulary base facilitatesrécognition of word meanings and assists
the reader in understanding constraints on cevtaid combinations (Stanovich & West, 1989)
found within the body of a text.

Research offerstrong evidence of an association between vocabkfaowledge and
reading comprehension (Beck & McKeown, 1991; Danem891; Droop & Verhoeven, 2003;
Sénéchal, Ouellette & Rodney, 200@&rgeson, Wagner, Rashotte, Burgess, & Hecht, 1997;
Verhoeven, 2000; Verhoeven & van Leeuwe, 2008)hSucelationship is logical given that the
ability to comprehend written and spoken languagdependent upon knowledge of individual
word meanings (McGregor, 2008s stated by Stahl and Nagy (2006, p.9), “The eiz&

person’s vocabulary is one of the strongest prediatf how well that person can understand
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what he or she reads.” Without strong vocabulaiysskndividuals struggle to assign meaning
to the words and text they decode.

While the relationship between semantics and rgacimprehension is well established,
less is known about the relationship between saosaand word decoding. Although a few
studies have found a moderate association betwasabulary and decodir{gee Scarborough,
2001; Senechal et al., 2006), semantics has lalgay neglected in explanations of single word
reading ability (Keenan & Betjemann, 2007). In amstes where the relationship between
semantics and word identification was examined ass#its was viewed as assisting readers in
pulling contextual cues from the text to deterntime meaning and pronunciation of single
words. Whether or not a strong relationship betwssamantics and word recognition is ever
confirmed, semantics makes an important contrilouttocomprehension in conventional reading
ability.

Pragmatics

Pragmatics is the domain of language that encorepagtective, functional and socially
appropriate communication (ASHA, 1993). Pragmadigglies to both spoken and written
language at the discourse level. Pragmatic knovelelhyeloped naturally in children's use of
oral language can be transferred and applied taresehcomprehension of the language’s
function in text (Myers, 1982). Pragmatics becomeseasingly important for students in
primary grades as they encounter text and sentaviteslifferent contextual meanings, as
pragmatic knowledge allows readers to interpretwamerstand how context determines the
meaning of the sentence. Additionally, by combirtimgjir knowledge of the world with their
pragmatic skills, readers can decipher the authmrtpose, understand a character’s point of

view, and interpret messages from the text thahatditerally expressed (Pershey, 1997).
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In conclusion, from the earliest stages of undeditag that print carries meaning to
comprehending complex texts, oral language skiddg pn invaluable role in students’
progression toward conventional literacy. Skillsl &mowledge related to phonology,
morphology, syntax, semantics and pragmatics,itieediomains of oral language, provide the
foundation upon which all students build, as thegdme conventional readers and writers.
These language domains begin to develop at biotitjrue to develop through early childhood,
and contribute directly to conventional literacgrieing success.

Predictors of Conventional Literacy

Since the early 1960s, researchers and governmagrigms have sought to understand
the connection between literacy understandingsldped in early childhood and later school
success (National Institute for Literacy, 2009)isTihcreasing attention to and understanding of
the relationship between skills such as alphabetedge and kindergarten readiness prompted
the introduction of publically funded preschool @rildren living in poverty, Head Start
(National Institute for Literacy, 2009). As in th860’s, a growing understanding of the
importance of high-quality preschool in prepariigdren for literacy learning success led to the
Early Reading First grant programs. At the same tinat Early Reading First was established to
provide services to children while building oureasch-based understanding of the impact of
high-quality preschool on emergent literacy leagnen extensive, systematic review of the
extant research was commenced. This review condlbgtéhe National Early Literacy Panel
(NELP; National Institute for Literacy, 2009), pided important information regarding the best

early childhood predictors of later conventiontdracy learning success.
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National Early Literacy Panel

In 2002 the National Institute for Literacy form#at NELP to study the relationship
between literacy knowledge and skills in presclayal school-aged literacy outcomes. They
instructed the NELP to conduct a comprehensiveerevf the literature for two purposes: (a) to
inform educational policy and practice that affezasly literacy development, and (b) to
determine how teachers and families could suppmrhyg children’s language and literacy
development (National Institute for Literacy, 2008, iii). The panel included expert
researchers in the areas of reading, early litelaoguage, cognition, English as a second
language, pediatrics, special education, reseaathadology, and early childhood education.
Predictors of Later Literacy Development

One goal of the NELP was to identify the skills atmlities of young children that best
predicted later reading, writing, and spelling @ames. To accomplish this, the panel conducted
a meta-analysis of approximately 300 studies ttdtessed the predictive relationship between
skills measured in preschool or kindergarten aadiregy outcomes (e.g., word decoding, reading
comprehension, spelling) in later grades. The raatlysis revealed six emergent literacy
variables that were strong predictors (e.g. thdipter variables explain at least 25 percent of
the variance in the outcome variable) of laterdity development and maintained their
predictive power even when the roles of other \des such as 1Q or socioeconomic status
(SES), were accounted for. These six predictorew@) alphabet knowledge, (b) phonological
awareness, (c) rapid automatic naming of lettedigits, (d) rapid automatic naming of objects
or colors, (e) writing or writing one’s name, arfidghonological memory (National Institute for

Literacy, 2009). Brief definitions of each of theswiables are provided in Table 2.1.
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Table 2.1
Emergent literacy variables that strongly preditdr literacy development

Variable Explanation

Alphabet knowledge The knowledge of the namessanhds associated with

printed letters.

Phonological awareness The ability to detect, pate, or analyze the auditory
aspects of spoken language (including the abibity t
distinguish or segment words, syllables, or phorgme

independent of meaning.

Rapid automatic naming of| The ability to rapidly name a sequence of randdterie or

letters or digits digits.

Rapid automatic naming of| The ability to rapidly name a sequence of repeatamglom

objects or colors sets of pictures of objects (e.g., “car,” “treeljbtise,” “man”)
or colors.

Writing or writing name The ability to write indigtual letters on request or to write

one’s own name.

Phonological memory The ability to remember souaddd information for a short
period of time.

Note.From The National Institute for Literacy (200®eveloping Early Literacy: Report of the
National Early Literacy PaneRetrieved on October 7, 2014 from:
https://www.nichd.nih.gov/publications/pubs/docurts@NELPReport09.pdf

Beyond the six variables found to be strongly prtede of later literacy development,
five other emergent literacy variables were foumtidave a moderate correlation (i.e. the
predictor variable explains between 9 and 25 perktine variance in the outcome variable)
with at least one measure of later literacy devalept. These variables included: (a) concepts
about print, (b) print knowledge, (c) reading reeedis, (d) oral language, and (e) visual
processing (National Institute for Literacy, 2009hlike the six strongly predictive variables,
these five emergent literacy variables either dilmaintain their predictive power when other
important contextual variables were accounted fdrave not yet been evaluated as thoroughly
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by researchers (National Institute for LiteracyQ2) Brief definitions of the variables can be

found in Table 2.2.

Table 2.2

Emergent literacy variables that moderately prediater literacy development

Variable Explanation

Concepts about print Knowledge of print conventi@g., left—right, front—back)

and concepts (book cover, author, text).

Print knowledge A combination of elements of alpttabnowledge, concepts

about print, and early decoding.

Reading readiness Usually a combination of alphlabetvledge, concepts of
print, vocabulary, memory, and phonological awasene

Oral language The ability to produce or comprehgyaken language,

including vocabulary and grammar.

Visual processing The ability to match or discriatevisually presented

symbols.

Note.From The National Institute for Literacy (200®eveloping Early Literacy: Report of the
National Early Literacy PaneRetrieved on October 7, 2014 from:
https://www.nichd.nih.gov/publications/pubs/docuns#NELPReport09.pdf

Of the many variables found to predict childremitel literacy acquisition, five variables
are relevant to the current investigation. As theestigation focused on participation in a
preschool program that included a rich oral languagvironment and its lasting, positive effect
on students’ literacy achievement during the pringaades, the variables included were
alphabet knowledge, phonological awareness, writingcepts about print, and oral language.
Each of the variables has a unique predictiveioglahip with conventional literacy acquisition
and can be taught and assessed independently. @&thmough discussion of the five variables

follows.
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Alphabet KnowledgeAlphabet knowledge, or letter knowledge, is théity to
recognize and name the letters of the alphabetimt (Johnston, 2004). Alphabet knowledge and
the ability to recognize and produce sounds astutiaith letters of the alphabet are skills that
are collectively referred to as the alphabetic@ple (Adams, 1990). As an emergent literacy
skill, alphabet knowledge is one of the easiedskdr children to learn and is a stable indicator
of individual difference in emergent literacy kn@dfe. In the late preschool period, letter
knowledge as indexed by knowledge of both lettenemand letter sounds was found to predict
72% of the variance in kindergarten and first-grekiédren's letter knowledge (Lonigan,
Burgess & Anthony, 2000).

There is a strong relationship between alphabewladge and conventional literacy
achievement. As reported by the National Instifate_iteracy (2009), alphabet knowledge has a
strong ¢ = .50) relationship with word decoding and a motkeralationshipr( = .48) with
reading comprehension. Furthermore, alphabet krdgelés a significant predictor of
phonological awareness and reading acquisitioneaéhd of Grade 1 (Sénéchal, LeFevre,
Smith-Chant, & Colton, 2001) and word decoding #indncy in Grades 1 and 2 (Schatschneider
et al., 2004).

Phonological Awarenes®honological awareness includes the knowledgenbals are
made up of smaller units of sound (McGuiness & Mic@ss, 1998) and the ability to hear
similarities and differences among phonemes (sgundsgpoken language. Rooted in listening
skills, phonological awareness is developmentakture. Beginning with the simple awareness
of speech sounds, rhythms, rhyme awareness and souilarities, phonological awareness

progresses over time to the awareness of syllanldgphonemes (Erickson, 2008).
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Phonological awareness is crucial to literacyt &srielated to both decoding and reading
fluency in Grades 1-3 (see e.g., Roth, Speece, €0 2002; Schatschneider et al., 2004;
Sénéchal, LeFevre, Smith-Chant, & Colton, 2001r&®t& Whitehurst, 2002). Specifically,
phonological awareness has a moderate relatiofiskip40) with word decoding and a
moderate relationship € .44) with reading comprehension (National InstitiaieLiteracy,
2009). Additional research supports phonologicaramness as a predictor of reading
achievement in Grades 1 and 2 (Lonigan, Burgessitaény, 2000; Roth, Speece, & Cooper,
2002; Schatschneider et al., 2004; Sénéchal, LeF&wmith-Chant, & Colton, 2001; Storch &
Whitehurst, 2002).

Writing. For young children, writing begins as an expentaktask that includes picture
drawing, scribbling that looks like writing, anc&cambination of intentional and unintentional
marks. As children gain experience with printedenats and writing, their early marks evolve
to take on characteristics of print (Clay, 1975) annventional letterforms. Later, as children
recognize that letters represent words, they begqmartecularly motivated to write their name
and move even closer to conventional print. A chitlvn name is typically one of the first
words to emerge in early writing development (CIE§75; Levin et al., 2005; Puranik, Lonigan,
& Kim, 2011), as name writing indicates a senseeif and ownership (Drouin & Harmon,
2009).

Of all the stages of writing, name writing has reed particular attention as it is viewed
as a window into a child’s emergent literacy depetent (Bloodgood, 1999; Levin, Both-de
Vries, Aram & Bus, 2005) and one of the first beddgetween oral and written language
(Drouin & Harmon, 2009). Name writing has been idfieed as a strong indicator of children’s

alphabet knowledge (Bloodgood, 1999; Molfese, Bekwiolnar, & Jacobi-Vessels, 2006;
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Welsch et al., 2003) with children often first legug the letters found within their name (Justice,
Pence, Bowles & Wiggins, 2006). Children’s abilitywrite their name has also been found to
support the development of print-related knowledge phonological awareness skills (Blair &
Savage, 2006; Ferreiro & Teberosky, 1982). Measoirekildren’s ability to write in general or
write their names specifically have been moderatetyelated with word decoding € .49) and
reading comprehension £ .33) (National Institute for Literacy, 2009)utghproving name

writing as a good indicator of conventional liteyaskills (Strickland & Shanahan, 2004).

Concepts about PrintConcepts about print is a term used to deschiddren’s book
handling skills and their understanding of how pand text are used to convey meaning. Some
of the earliest developing concepts about printned include proper orientation of a book
(holding it right side up and forward facing), knog the front of the book from the back,
turning pages left to right, and differentiatingween print and pictures (Ornstein, 1998).
Additional and more complex concepts children lesvaut print include knowing that: (a) pages
are read from top to bottom, (b) reading beginmftbe top left and continues right across the
page until you have to sweep down to the next [[cesentences begin with a capital letter and
end with punctuation, and (d) sentences are coegpo$individual words (Clay, 1966). While
some of these skills must be explicitly taught {idges& Ezell, 2002), children will develop many
print concepts skills as they continue to intergith adults and varied forms of texts.

By developing concepts about print at an early ggeng children obtain the tools they
will need to independently read and write in cortie@ral ways. Evidence for the connection
between concepts about print and conventionahlitetearning exists in the moderate
relationship between concepts about print and wlebding = .34) as well as reading

comprehensiorr (= .48) (National Institute for Literacy, 2009). $&arch also supports the role
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of concepts about print in reading achievemeninmadrgarten, first, and second grades (Nichols,
Rupley, & Rickleman, 2004; Storch & Whitehurst, 2D0OWith a well-developed sense of print
and book concepts, children are in a strong peostbdoegin formal reading instruction and
become independent readers.

Oral LanguageOral language, including all five domains addrdssarlier, is a term that
is comprised broadly of the modalities of both egsion and comprehension in the areas of
form (e.g., syntax) and content (e.g., vocabula@ypgecific skills that comprise oral language
include vocabulary and semantic knowledge, granuakskill, narrative discourse, auditory
comprehension and memory (NICHD Early Child Caredech Network, 2005). While certain
skills are later developing, oral language begindavelop in infancy as children and parents
interact and communicate with one another in tharahsurroundings of the home environment
(Teale, 1978; Yaden, 1988). The early developméatal language is critical as children’s
speaking and listening skills lead the way fordegelopment of reading and writing skills
(Roskos, Tabors, & Lenhart, 2005).

As a predictor, oral language plays both a difPatkinson, McCabe, Anastasopolous,
Peisner-Feinberg, & Poe, 2003; Kendeou, van deelBi& White, 2009; Roth, Speece, &
Cooper, 2002; Senéchal et al., 2001; Storch & Wihitst, 2002; Vernon-Feagans, Hammer,
Miccio, & Manlove, 2001; Westerveld, Gillon, & Mara2008) and an indirect role (Storch &
Whitehurst, 2001, 2002; Whitehurst & Lonigan, 1988Jater literacy acquisition. Because “a
child’s oral language knowledge influences and keii¢s for the operation of the reading
system” (Jackson & Coltheart, 2001, p. 110) anttobn’s oral language skills evolve with time,
specific and differing relationships exist betweeal language and both word decoding and

reading comprehension.
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Research supports the role of oral language sslla direct predictor of preschool,
kindergarten, and first grade decoding (Kendeon,den Broek, & White, 2009; NICHD,
2005). A caveat of these findings is that with tirtie relationship between oral language skills
and decoding weakens. Other researchers believerdddanguage skills have only an indirect
influence on the accuracy of decoding in early gsagiting that oral language skills feed into
skills such as print knowledge, phonological awassmand writing, which in turn form the
foundation for early reading success (Storch & \attrst, 2001, 2002; Whitehurst & Lonigan,
1998).

As children’s reading skills progress to compreheg units of text larger than individual
words, oral language skills become increasinglyartgnt (Mason, 1992; Nation & Snowling,
1998). Specifically, oral language in preschool &akrect relationship with third and fourth
grade reading comprehension (Kendeou, van den B&®khite, 2009; Roth, Speece, &
Cooper, 2002; Senéchal et al., 2001; Storch & Wihitst, 2002; Vernon-Feagans, Hammer,
Miccio, & Manlove, 2001; Westerveld, Gillon, & Mara2008). Such a relationship between
oral language and reading comprehension was paddiichs measures of oral language moved
beyond narrowly defined receptive vocabulary tabls dominated the early literature to include
broader measures of receptive and expressive viagpsyntax, and narrative discourse. By
examining the influence of a breadth of skills, thance of capturing oral language as a direct
predictor of reading comprehension increased.

Code-Related vs. Oral Language: Differing Roledhwiteracy

The predictors of later literacy achievement idesd by the NELP are generally viewed

as belonging to one of two groups of processesskitid: code-related or oral language. Code-

related processes include skills such as phonabgwareness, alphabet knowledge, emergent
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writing, and print awareness. Oral language praesacompass various skill sets including
vocabulary (receptive and expressive), syntacticsssmantic knowledge, and narrative
discourse processes (memory, comprehension, andedtiog) (Storch & Whitehurst, 2002).

There is disagreement as to whether code-relatethblanguage processes are most
important for later literacy acquisition. As muchtioe research on the connections between
emergent and conventional literacy has studiedidml up through second grade when
children’s literacy success is primarily dependemtheir ability to decode words, code-related
processes and skills have been found to be mogicpke of beginning reading acquisition (see
Lonigan, Anthony & Burgess, 2000; Schatschneided.eR004; Senéchal et al., 2001; Storch &
Whitehurst, 2002). A limited number of studies halso noted oral language (e.g. vocabulary)
as both a direct (Dickinson et al., 2003) and airact predictor (Storch & Whitehurst, 2001,
2002; Whitehurst & Lonigan, 1998) of decoding skilt the primary grades, but that research
base is much more limited. Depending on which measare included in the study, either code-
related processes and skills or oral language eaupported as most important for later literacy
acquisition.

While the role of code-related skills as a diyg&dictor of reading acquisition is
consistently supported in the research, theremitations to these findings. One limitation is
the dependence upon measures of decoding to repseentional literacy. Without the
inclusion of measures of reading comprehensioma@mplete model of literacy acquisition is
presented. A further limitation is the dependent@ingle measure of receptive vocabulary
skills to represent the entire domain of oral laaggi By restricting the contribution of oral
language skills to receptive vocabulary, only aiparof oral language’s potential influence

upon reading is captured (Dickinson, McCabe, Arsagiaulos, Peisner-Feinberg, & Poe, 2003;
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Dickinson & Tabors, 1991). Additionally, as manydies track students from kindergarten
through the second grade, a period during whicldam rely heavily upon decoding skills; little
attention is given to reading comprehension skdisextending studies to include students in
third grade and beyond, more opportunities wouldtdr highlight the connections between
more complex oral language skills (e.g., grammsteriing comprehension, and ability to define
words) and reading comprehension.

Understanding the individual impact of code-radat@d oral language processes and
skills on conventional literacy is important; hoveeyit is also important to highlight the
relationship between the two domains. Beginningraschool, oral language skills predict 48%
of the variance in code-related skills (NICHD, 2D0&lthough this relationship diminishes in
successive grades, oral language skills clearlyigeathe early foundation upon which children
begin to acquire literacy skills during the presahgears. As more is understood about these two
groups of skills and processes and their relatipnsith later reading achievement, early
childhood professionals will be able to more effedy design and implement preschool
programs that teach children the foundational skiteded for later literacy learning success.

The Importance of the Preschool Period

Given their ability to impact early language aiterbcy learning, the preschool years can
play a defining role in a child’s school achievemé&hhile the specific impact of varying
preschool programs is still being understood, thleer of the preschool period and preschool
programs is generally accepted (U.S. DepartmeHieadth and Human Services, 2010), and our
understanding of the impact of emergent literacyettgoment in the preschool years on later
literacy achievement is growing (see e.g., Natidnsiitute for Literacy, 2009).

Effective Programs, Interventions, and InstructibApproaches
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The opportunities young children are providedet@rh during the preschool years are
influenced for some children by their participatiarpreschool programs and the interventions
or instructional approaches that are employedasdlprograms. Many young children develop
important language and literacy skills as parheirt day-to-day interactions with family
members in the absence of participation in a fopneschool program; however, the quality and
guantity of these interactions appear to be infteeihby numerous factors including socio-
economic status and maternal education (Nord, Lenina, & Chandler, 2000). The current
investigation focused on the impact of a formakph®ol program on later literacy achievement.
As such, the research regarding the effectivenigsarticular programs, interventions, and
instructional approaches are reviewed here.

Programs Given the roles that early language and emeigerdcy development have in
the eventual development of full, conventional regdnd writing abilities, it is clear that the
preschool period can have a critical impact onirepdchievement. Preschool children’s
development of language and literacy-related sisllredictive of how well they will learn to
read once they are exposed to formal reading ictstruin elementary school (Dickinson &
McCabe, 2001; Lonigan, Allan & Lerner, 2011). Thiey@ high degree of continuity between
reading-related skills displayed by preschool akiidand the reading skills they display in
elementary school (e.g., Lonigan, Burgess, & Anth@®00; Storch & Whitehurst, 2002). As
such, the role of quality learning opportunitiesidg the preschool period is well accepted.

For all children, the development of reading andimg-related skills can be fostered
through their participation in high-quality preschprograms (National Center for Family
Literacy, 2009). Characteristics of high-qualitpgrams include instruction that is age-

appropriate, explicit, systematic, and purposefuk{ice, Mashburn, Hamre, & Pianta, 2008),
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and offers multiple opportunities for modeling,vesll as guided and independent practice
(National Center for Family Literacy, 2009). Addtially, preschool programs that are most
likely to promote later success in literacy leagprovide instruction across a number of print-
related skills and concepts while also addresdmilgren’s development of oral language
(National Institute for Literacy, 2006; 2009).

High-quality preschool programs can amelioraterisieof later academic difficulties by
supporting the development of critical language lgedacy skills that provide the foundation for
later success (National Center for Family Liter&2§09). For example, children who have an
identified disability, live in poverty, or have lited English proficiency are all at risk for later
academic difficulties (see Storch & Whitehurst, 20)®ut those risks can be ameliorated with
the opportunity to learn in a high-quality prescho@gram.

Experiencing quality language and literacy intamats outside preschool is also
important. Specifically, the home literacy envircemhand parent-child interactions are known
to significantly influence children’s oral languadevelopment, literacy-related skills and
general cognitive abilities (Clay, 1993; Nationar®er for Family Literacy, 2009; Snow, 1993).
By pairing high quality preschool programs with ttevelopment of positive home literacy
environments, the quality of parent-child interans during language and literacy-learning
activities are enhanced. Homes that are not suppat children’s language and literacy skills
provide limited access to shared reading activipeisit materials, and other literacy interactions.
Children from these homes are likely to have paal language skills (Storch & Whitehurst,
2002) and lower academic skills at school entry if@fturst & Lonigan, 1998). This is especially
the case for children living in poverty who alsavé@dimited exposure to language and

vocabulary when interacting with their caregiverb@me (Hart & Risley, 1995; Hoff, 2003).
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Without access to a high-quality language andddgrenvironment at preschool or home, young
children living in poverty can quickly succumb teeteffects of limited resources and may
demonstrate low levels of language skills on stesidad measures (see Fish & Pinkerman,
2003; Spira, Bracken & Fischel, 2005).

Head Start: An Initial EffortPerhaps the most well known effort to addressetrgy
learning needs of preschool-aged children is thed-&tart program. Initiated in 1965, Head
Start has always served the “whole child” with ptesol education serving as one component of
the comprehensive services the program provideth 8 emphasis on families, many of whom
now speak languages other than English (Tarullosty\ekens, & Hulsey, 2008), Head Start
programs request the regular involvement of parengsograms that are designed to be
responsive to each child’s and family’s ethnictudl, and linguistic heritage (U.S. Department
of Health and Human Services, 2010).

Although the first evaluation of Head Start docuteed that cognitive gains children
experienced faded after a few years in elementdrgd (Cicirelli, 1969), this early finding was
based on a shortened summer program, did not ltpreagent comparison groups, and
overlooked the effects of the comprehensive gdalseoprogram (Campbell & Erlebacher,
1970; U.S. Department of Health and Human Serv2@%0). Desiring a more complete picture
of the Head Start program, Congress mandatediai$ Department of Health and Human
Services determine the national impact of Head 8faon the children it served (U.S.
Department of Health and Human Services, 2010pmunction with the reauthorization of the
program in 1988 through the Head Start Impact Study

Examining data collected between the years 2005-26Ca 3-year-old cohort and a 4-

year-old cohort, the Head Start Impact Study fostatistically significant differences between
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the children enrolled in Head Start and those énddntrol group. For the 4-year-old group,
positive effects were noted for children’s languagd literacy development, with specific
benefits in receptive vocabulary, letter-word idicdtion, spelling, pre-academic skills, color
identification, letter naming, and parent-repore@dergent literacy. For the 3-year-old group,
language and literacy related benefits were alsadan vocabulary, letter-word identification,
pre-academic skills, letter naming with the additad elision (phonological processing), parent-
reported emergent literacy, and a perceptual neklitis and pre-writing measure.

Interestingly, by the end of first grade, only agde cognitive impact remained for each
cohort in the Head Start Impact Study. Specificahg Head Start 4-year-old cohort performed
significantly better on receptive vocabulary, ahd 8-year-olds performed better on oral
language comprehension. At the end of third graddy effects of the intervention dissipated
for both cohorts with a single favorable impact a@mng for the 4-year-old cohort (i.e., ECLS-K
Reading) and an unfavorable impact (i.e., gradenptimn) noted for the 3-year-old cohort
(Puma, et. al, 2012). While findings from the H&idrt Impact Study provide support for the
short term impact of the comprehensive Head Stagram, lower performance on a national
reading assessment, lower promotion rates, anddaitee at public schools with elevated rates
of poverty and minority students may ultimately @agreater impact upon the long term
outcomes for the two participating cohorts.

Findings regarding the diminishing effects of H&ddrt are also consistent with more
recent studies examining preschool fadeout (Magmesal., 2007), which suggests that
children lose skills acquired during preschool dgrihe primary grades, and the relationship
between academic content coverage in kinderganérsident achievement (Claessens, Engel

& Curran, 2014). In examining preschool fadeougrestudents who did not attend preschool
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were able to catch up with their preschool courgtedgoon reading measures if the instruction
they received included smaller class sizes and iftloa@ average) time spent on reading
instruction (Magnuson et al., 2007). In other woidass size and instructional time during
kindergarten were more important than preschodfuoson. Additionally, exposure to
advanced reading and mathematics instruction idekgarten was found to best develop
children’s literacy skills, regardless of their gchool experiences or family economic
circumstances (Claessens, Engel & Curran, 2014)leV8hch findings do not provide definitive
support for instruction offered during the presdhmeriod, they do emphasize the value of
providing high-quality early (i.e., preschool anddergarten) instruction to young children to
support sustained gains.

Interventions With knowledge of the emergent literacy varialilest best predict later
literacy development and the programs that posytivepact preschool-aged children’s learning,
the NELP sought to determine which interventiors. (procedures, programs or strategies) best
support children’s acquisition of language- aneréicy-related skills and knowledge. To assist
with the review of the literature and analyses,gheel focused primarily on code-focused
interventions, shared-reading interventions, anduage-enhancement interventions. Code-
focused interventions, or those designed to tekitls selated to the alphabetic code and
phonological awareness, consistently demonstratedtgositive effects on children’s
conventional literacy skills (National Instituter foiteracy, 2009). Shared-reading interventions
that involved reading books to children producedistically positive effects on children’s print
knowledge and oral language skills. Language-ergrarat interventions were also found to

significantly increase children’s oral languagdlskwith the greatest effects noted when the
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intervention was introduced to children toward lieginning of their preschool and kindergarten
years.

Child CharacteristicsRecognizing that every child is different, thepbsought to
determine whether any child characteristics couatad to or inhibited gains in children’s skills
and abilities that are linked to later outcomeseiading, writing and spelling. While reporting
limitations of most studies included in the metalgsis prevented any true conclusions from
being made, variables such as age, SES, and mo®idseem to impact intervention
effectiveness. Further research is still needatetermine which interventions are most effective
with particular groups of children.

Issues with Preschool Programs

Despite evidence that quality preschool prograamsstipport the development of
emergent literacy skills known to predict childremater literacy acquisition and success, not all
preschool programs provide a high-quality expereihat fosters the development of such skills.
Specifically, the NELP found that while a preschpalgram can positively impact children’s
development of reading- and writing-related skilgre participation in a preschool program
does not produce significant positive effects uplaildren’s emergent literacy (National Institute
for Literacy, 2009). Although the average effeaesifor programs were large enough to be of
educational importance for literacy variables likading, writing, and alphabet knowledge,
these differences did not reach statistical sigaifce. Literacy-related variables were also
measured in too few studies to allow for a reliatdéermination of the impact of the preschool
experience upon these skills (National Instituteliteracy, 2009). Given that approximately

57% of 3- to 5-year-old children attending centasdxd early childhood care and education
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programs in the United States demonstrate develofahesk (U.S. Department of Education,
National Center for Education Statistics, 20128, ithplications of this finding are immense.

Recent large-scale studies suggest shortcoming@mme preschool programs may be
attributable to teachers’ limited use of evidenbaded strategies associated with language
development and a lack of explicit and systemdéssroom-level instruction (Justice,
Mashburn, Hamre, & Pianta, 2008; NICHD ECCRN, 20@pecifically, unsuccessful programs
are failing to offer frequent and positive adulitdiverbal interactions that are known to be
“critical to children’s language growth” (Chapma&®00, p. 43). Teachers in these programs are
not maximizing their use of specific language figatilon techniques that provide adult models of
language while encouraging children to practice @extlop their expressive language skills
(i.e., asking open-ended questions, repeating ar@h@ng children’s utterances, modeling
advanced vocabulary) (Dickinson, 2006; Girolamétté/eitzman, 2002; McKeown & Beck,
2006).

To better grasp the impact of not providing explnd systematic instruction in
preschool classrooms, it is important to detail twhgh-quality literacy instruction involves.
Primarily, high-quality literacy instruction feags systematic and explicit direct instruction that
teaches children about the characteristics ofevwrithnguage, to include both phonological and
print structures. It features a relatively teactlieected approach to ensure literacy instruction is
systematic and explicit (Byrne & Fielding-Barnsl&®89; Justice, Chow, Capellini, Flanigan, &
Colton, 2003; van Kleeck, Gillam, & McFadden, 1998hich means that teachers
systematically organize and sequence lessonsvedt¢he logic of the alphabetic system”
(Adams, 2002, p. 74) and explicitly use clear texwtogy that focuses children’s attention on the

concepts being learned (Adams, 2002). Such ingbruc different from that of high quality
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language instruction, which is responsive to cleitds interests and conversationally oriented.

Another concern regarding preschool language iggrad¢y instruction is the finding that
classrooms rated as providing the poorest qualgiruiction are composed of higher proportions
of children in poverty, higher rates of non-Cauaasshildren, and lower levels of maternal
education; all established risk factors for acadedhifficulties (see LoCasale-Crouch et al., 2007,
Pianta et al., 2005). While many interventions ently in use have been effective in small scale
studies of relatively homogenous populations, nete@ needed on large scale preschool
programs that significantly improve children’s ol@hguage and literacy skills while
accommodating the heterogeneity of students (Mchipikaesler, Kauffman, & Schneider,
2006). Researchers must seek to identify whichnarag or curricula are effective, under what
circumstances success is achieved, and for whoneadded impacts are achieved (see
McDonald, Keesler, Kauffman, & Schneider, 2006).

Moving Preschool Forward: The Early Reading Firsttiative

The Early Reading First (ERF) Initiative, a compoinef the No Child Left Behind
(NCLB) Act of 2001, was created in recognition loé tgrowing understanding of the impact of
high-quality preschool programs on later readingugsition. Aimed at preparing preschool-aged
children to enter kindergarten with the langua@gnative and reading skills necessary for
success in reading (United States Department of&ohin, 2008a), the ERF Initiative was built
on the evidence from Head Start studies. As shehERF initiative aimed to provide preschool-
aged children from impoverished backgrounds witpbliex and systematic language and literacy
instruction that was sensitive to their emergingali@pmental skills (Landry, Smith, Swank,
Assel, & Vellet, 2001). Through multi-year grantgaaded to local education agencies, as well

as other public, nonprofit, and private organizagiche ERF Initiative aimed to enhance teacher
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practices, instructional content, and preschoasctzom environments to increase the likelihood
that children from low-income families began kingten with the skills needed for continued
academic success.

The purpose of the ERF grant funds were to: (aperage and support efforts to enhance
early language, cognitive, and reading developragohildren from low income families and/or
English language learners (ELL) through strategres professional development based on
scientifically-based reading research (SBRR); (byigle cognitively stimulating opportunities
using high quality language and print-rich envir@ms to foster knowledge and skills required
for optimal learning; (c) incorporate language &tetacy activities grounded by SBRR to
support development of phonological awareness |angluage, print awareness, and alphabet
knowledge; (d) use screening assessments to igemif monitor progress of preschool children
at risk for reading failure; and (e) integrate SBRRterials and programs into existing preschool
programs (United States Department of Educatio@8B8)) Overall, the ERF Initiative provided
an opportunity to understand the wide-scale impéparticipation in preschool programs that
employed evidence-based practices explicitly astiesyatically. The current study was
designed to build on the opportunity created byHERéE Initiative to investigate the impact of
participation in an ERF program on literacy outcarirekindergarten through second grade.

The Time is Nown Pre-K

In 2007, 32 Early Reading First grantees recefuading for a total appropriation of
$117,666,000. Of those grants selected for funding,was awarded to Richmond County
Schools in south central North Carolina. The pripj€be Time is Nown Pre-K,was designed to
have a positive impact on the cognitive, early leage, and literacy skills of preschool children

by enhancing teacher practices, instructional cansad preschool classroom environments.
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Faculty and staff at the Center for Literacy anddbility Studies of the University of North
Carolina at Chapel Hill worked as subcontractorshenproject leading the professional
development and evaluation efforts. As the curmavgstigation aimed to determine if the
intervention provided to students who participate@he Time is Nown Pre-K ERF project
resulted in lasting, positive effects upon literachievement during the primary grades, the
design and other relevant details of the origima/gzt are provided in the following sections.
ERF Instructional Framework: The Hourglass Model

TheHourglass Mode(Pierce, 2005) (Figure 2.1), an inclusive, intéggdamodel of oral
and written language development, assessmentngrdention, was selected as the
instructional framework fofhe Time is Nown Pre-K project. As the shape suggests, the
Hourglass Modesymbolizes the imperative, time-sensitive needeteelop pre-Kindergarten
(pre-K) children’s language and literacy-relatedlslprior to formal schooling.

Connecting early literacy instructional strategieth conventional literacy outcomes,
each element of thdourglassModelis grounded in scientific research and evidenceatha
practices. The base of the model contains evidbased strategies that are known to positively
impact children’s oral language and literacy-redakills. Evidence-based strategies that support
the development of oral language include rich Enaguage environments, extended
conversations, and regular opportunities for shate/book reading (National Center for
Family Literacy, 2009). Providing rich oral lang@agnvironments in a variety of meaningful,
play-based activities is essential as it encouragidren to produce and comprehend spoken
language. Children’s literacy-related skills arpmarted through emergent reading and writing
interactions that include wide access to infornrgttbe alphabet, storybooks, writing tools and

participation in purposeful writing activities.
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Figure 2.1
The Hourglass Model of Language and Licy Development, Assessment, and Interve

The upper portion of thidourglass Mode illustrates thendividual outcomey(e.g.
phonics, vocabulary, fluency and comprehension)dbmprise conventional litera (National
Institute of Child Health anHluman Developme, 2000). Each of the conventional litera
outcomes is supported by the systematic and imtegituse of the strategies contained within
base of the model. With the coordination of fanmigmbersearly childhood special educato
related service providers, and early care and eitucpersonnel, young children develop
oral language and literaaglated skills necessary to supgtheir development of conventior
literacy skills. Employing a wdel that directly connected the evide-based practices «
preschool with the intended outcomes for olderdekih, theHourglass Modelas intended t

provide a framework that would accomplish the kngaeten readiness intended by the E
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program while also increasing the likelihood the gains would be maintained throughout the
primary grades and beyond.

The goal ofThe Time is Nown Pre-Kprojectwas to examine the impact of combining
child interest, interactive reading, and multi-taonversations with a prescriptive preschool
literacy curriculum on children’s oral language ditefacy outcomes. The main effects of the
combined intervention were investigated in relatochildren’s expressive and receptive
language, as well as their emergent literacy skillee main hypothesis was that children
receiving the combined intervention would show kigperformance on oral language and
literacy skills than their peers receiving a bussas usual intervention that employed only the
prescriptive literacy curriculum.

ERF Study Design

During Year 1 (2007-2008) and 2 (2008-2009) ofdhent,The Time is Nown Pre-K
project employed a quasi-experimental two-groupesteposttest design using naturally
occurring classroom groups assigned by the sclystéim administration. Ten classrooms
participated, with five serving as interventionsseooms and five serving as comparison
classrooms. The administration of RCS selectechexador each condition, but the criteria for
the selection was not clear and no obvious pattethe assignment was clear. Teachers in the
five intervention classrooms received intensivefggsional development, in-class coaching, and
guidance in planning interventions to addressdhguiage and literacy learning needs of their
students with a focus on the neediest studentssatied in the lowest percentile of the pre-test
measures. Teachers in the five comparison classrased the existing programs, Creative

Curriculum (Dodge, Colker & Heroman, 2002) and Qpgrthe World of Learning (OWL,;
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Schickendanz, Dickinson & Charlotte-Mecklenburgd@0 Outcomes for the students in the five
intervention classes were compared to those okstsdn the five comparison classrooms.
ERF Participants

Teachers and teacher assistants of preschootadass, as well as a portion of the
parents and caregivers of the children, servedlal participants. All teacher participants held
either a Bachelors (n=7) or Masters (n=3) degresaity childhood education. The teacher
assistants who participated were those assignedrioin classrooms selected for participation,
and the parents and caregivers were volunteersttiergroup of parents and caregivers who
participated in the program’s family outreach peogr

All of the participating preschool classrooms wineded primarily through the state’s
public pre-kindergarten (Pre-K) initiative, Excegptal Children funding, or Title | (i.e., Even
Start). Each classroom had the capability to seimieren with identified disabilities as each
teacher had achieved Birth-Kindergarten licenswiech certifies the ability to teach children
with, at risk for, and without disabilities agestbithrough six years. All programs were
designed to serve at-risk children, and prioritizedain risk factors to determine eligibility. For
the state Pre-K classrooms, enrollment was przedtifor children living in poverty whose
families were at or below the 75% of the state’sliae income. Up to 20% of the students could
exceed this income stipulation if they (a) haddentified disability, (b) were limited English
proficient, (c) had a developmental or educatialeddy, and/or (d) had a chronic health
problem. Admission to the Title I (i.e., Even Statassrooms was prioritized for families with
3- and 4-year old children who wanted to improwvartemployment skills, and/or prepare for,
and earn a GED. Prior to implementationfoe Time is Nown Pre-Kproject, the primary

language and literacy curriculums used in all efclassrooms were Creative Curriculum
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(Dodge, Colker & Heroman, 2002) and Opening the [&/of Learning (OWL,; Schickendanz,
Dickinson & Charlotte-Mecklenburg, 2006).

The child participants for the first two yearsTdfe Time is Nown Pre-Kproject
included 111 preschool-aged students (intervemtresb; comparison n=56) in Year 1 and 129
preschool-aged students (intervention n=70; corapam=59) in Year 2. At the time of pre-
testing in Year 1 and Year 2, students ranged énfiamgn 38 to 71 months with a mean age of
54.87 months (SD = 5.7) and 36 to 67 months wittean age of 52.85 months (SD = 5.65).
Student demographics (e.g., gender, disabilityisidhnguage spoken, race and ethnicity,
socioeconomic status) specific to each year optbgect are listed in Table 2.3. Students with
identified disabilities demonstrated either a 308kay in one developmental domain, or a 25%
delay in two domains as required by the North GasoDepartment of Public Instruction,

Exceptional Children’s Division.
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Table 2.3
Student Demographics

Year 1(2007-2008) Year 2 (2008-2009)
N Percent (%) N Percent (%)

Gender

Male 60 54.10 80 62.00

Female 51 45.90 49 38.00
Disability Status

None Identified 80 72.10 113 88.00

Identified 31 27.90 16 12.00
Language Spoken

English 95 85.60 115 89.00

Spanish 16 14.40 14 11.00
Race/Ethnicity

White 46 41.40 51 40.00

Black 41 36.90 47 36.00

Hispanic/Latino 17 15.30 17 13.00

Mixed Race 1 0.90 6 5.00

Native American 4 3.60 4 3.00

Other 2 1.80 4 3.00
SES Status

Free Lunch 80 72.10 98 76.00

Reduced Lunch 8 7.20 9 7.00

Full Price 23 20.70 22 17.00
ERF Setting

WhenThe Time is Nown Pre-Kproject was awarded, Richmond County was ranked
within the lowest 300 locations in the US with respto unemployment rates and within the top
500 poorest locations in the country (STAT India2@07). The county’s unemployment rate

was 7.9% compared to North Carolina’s overall cdt4.8% (N.C. Rural Economic
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Development Center, 2007) and the national unempéoy rate of 4.7% (U.S. Department of
Labor, 2006). The census statistics at the tinta@award (U.S. Census Bureau) reported that
over 21% of the county’s population of children @&el7 years lived below the federal poverty
level with the average annual income of persongutite age of 25 ($20,411) substantially
below the state average ($39, 184). Additionafiythie participating schools, an average of 77%
(NC DPI: ERATE, 2006) of children were eligible fioee or reduced-price lunches and fewer
than 60% passed both the reading and math exatims and of third grade (Public Schools of
North Carolina, 2007).

With knowledge of the multiple risk factors enctened by children enrolled in
Richmond County Schools, the Early Language anerady Classroom Observation Toolkit
(ELLCO, Smith, et al., 2002yas completed to assess the language and literaaypement of
all participating intervention and comparison ctassns. For Year 1, both intervention and
comparison classrooms earned similar scores wilive strengths on the General Classroom
Environment and the Literacy Environment Checldidbtests and relative weaknesses on the
Literacy Activity Rating Scale and the Languagegtacy and Curriculum subtests. During Year
2, intervention classrooms earned scores highercbmparison classrooms at pre-test on all
subtests of the ELLCO with the greatest differeimggerformance noted on the Literacy
Environment Checklist and the Language, Literaay @arriculum subtests.

Using the ELLCO findings, classroom level weakesssere identified for Year 1 and
Year 2 intervention and comparison classroomsYear 1 intervention classrooms, materials
were purchased to address weaknesses identifiemingndve the overall learning environment.
Intervention teachers also received guidance onthevnaterials could be effectively used to

support student performance. In Year 2, the adtnatisn of RCS required that materials be
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purchased for all classrooms (i.e., interventiod emmparison) participating in the project.
While intervention teachers again received supfoortiow purchased materials could be used to
support the learning of students, teachers of cosgraclassrooms were not given specific
guidance on how to incorporate the materials iir tl@assrooms.

ERF Professional Development/Intervention

In Year 1, all teachers assigned to the intereantondition received over 55 hours of
professional development on emergent languageitemddy assessment and intervention. The
professional development was delivered through hgi&-4 hour professional development
sessions, weekly coaching sessions, and a thretradayg seminar during the summer months.
In Year 2, teachers and other classroom-basedastsitined to the intervention condition each
participated in an additional 115 hours of profesal development. Using théourglass Model
as a framework, the content of professional devekg sessions targeted evidence-based
strategies for promoting the oral and written laamgiof young children. Specifically, teachers
were taught how to identify and foster child instse read interactively, and hold multi-turn
conversations.

The professional development sessions emphasisegtating targeted language and
literacy strategies (e.g. using child interestsying additional small group readings,
interactive reading sessions, and intentionallyagig in multi-turn conversations with
individual children) with the existing OWL curriauh (Schickendanz, Dickinson & Charlotte-
Mecklenburg, 2006). To inform and guide daily pieetn the classrooms, teachers received
weekly coaching from literacy coaches, and were@sk document children’s conversations

and patrticipation in reading activities. Teacheesenalso provided with, and assisted in,
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interpreting and recognizing the instructional iroalions of student pre-test results on language
and literacy assessments.

To ensure intervention teachers were implemenhegvidenced-based strategies
targeted through professional development sesstovatiety of fidelity measures were
implemented. Every week trained Literacy Coachessfwo to six hours in each intervention
classroom. While in the classroom, Literacy Coagresided intervention teachers and staff
with coaching, feedback, and support on their irq@etation of strategies. Coaches also
systematically reviewed logs of classroom actigittept by teachers. The Adult Child
Interactive Reading Inventory (ACIRI; DeBruin-Pag@007), a measure that assesses the
guality of shared reading between adults and admildwas also completed for all intervention
teachers and teacher aides to assess their onggitgmentation of targeted strategies. Scores
on the ACIRI were shared with intervention teacleard, when necessary, strategies to improve
fidelity and the overall quality of shared readinterventions were discussed. Measures of
fidelity were not completed for teachers and staffomparison classrooms.

ERF Measures

To capture the effectivenessTie Time is Nown Pre-Kintervention, standardized and
non-standardized tests of language and literacg weministered to all preschool-aged students.
All standardized measures administered had amialteonsistency reliability of at least .75
(range .75 to .98), and concurrent validity of déhigher (range .66 to .92). Each measure is
described in more detail below.

Vocabulary Children’s receptive vocabulary was assessedtwé@lPeabody Picture

Vocabulary Test — Fourth Edition (PPVT-1V; Dunnaét 2006). This assessment required
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children to select the picture out of a field ofiféthat matched the target word spoken by the
administrator. Raw scores were used to calculatedsrdized scores for each participant.

Oral Language The Expressive Communication subtest of the Redd_anguage Scale
— Fourth Edition (PLS-4; Zimmerman et al., 2002swaed to assess the expressive language
skills of participating children. Children were askto respond tpictures, answer questions, and
tell stories about pictures, to demonstextpressive vocabulary, semantic knowledge, symtacti
knowledge, and ability to convey coherent conceptav scores were used to calcuktendard
scores for each participant.

Alphabet KnowledgeParticipants were asked to complete the UppelLamgr Case
Letter Identification subtests of the Phonologigalareness Screening — Pre-K (PALS Pre-K;
Invernizzi et al., 2001) measure. These subtegtsned children to name upper or lower case
letters printed on a stimuli palate. As the adntraison sequence of the PALS Pre-K was
developmentally constructed such that children gnbceeded to successive subtests upon
earning a passing score on the subtest prior,marycipants able to correctly identify 16 or
more letters on the Upper Case Letter subtest asked to complete the Lower Case Letter
subtest. Student performance on the Upper Case@mer Case Letter Identification subtests
was recorded as the number of letters correctiytified out of the 26 possible letters.
ERF Procedures

For both pre- and post-testing, a certified spdanfguage pathologist, special educator,
or masters level speech-language pathology studkninistered all measures of child language
and literacy. In Year 1, pre-testing was completethe months of December and January after
administrative factors delayed the start of thexyren Years 2, pre-test measures were

administered within four to six weeks of the begngnof the academic year. All Year 1 and 2
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language and literacy-related post-test measures aggministered within four to six weeks of
the end of the academic year. All child particiganere tested individually in a quiet room at
their school, with testing requiring one to thré@er8inute sessions.
ERF Results

Year 1 The influence offheTime is Nown Pre-KERF project upon the language and
literacy development of participating preschooléhgtidents differed across the first two years
of the project. In Year 1, for which only four mastof intervention was provided, pre-test
standard scores on the PPVT-1V, a measure of neeeypcabulary skills, were significantly
related to group membership, F(1, 97) = 89(538,.05,r = .69.After controlling for the effect of
pre-test scoreso multivariate significant difference was foundveeen the performance of
students who patrticipated in intervention and camspa classrooms on measures of language
and literacy, F(2,97) = 1.7H,> .05. However, students in the intervention grsigmificantly
increased their performance from pre-test to pest-dn the PPVT-IM(46) = -4.17p < .05,r
=.52 (pre-tesM = 88.74, SE = 2.13; post-tddt= 95.26, SE = 1.66). There was also a
significant increase from pre-test to post-tegsh#number of students from intervention
classrooms who displayed age-appropriate receptivabulary skills (i.e. standard scores of 85
and higher) and knowledge of alphabet letters at-fest. More specifically, of the 47
intervention students who completed both the psedad post-test version of the PPVT-IV, 72%
(n=34) made growth as indicated by an increaskain standard score of four or more points.
For the comparison group, 66% (n = 35) made gramtthe PPVT-IV between pre-test and
post-test.

Performance on the PALS Upper Case Letter Ideatiba Subtest at pre-test was

significantly related to group membership, F(2,9952.54p > .05,r = .78. After controlling
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for pre-test performance, there was not a sigmtiedfect of the intervention on performance on
the post-test PALS Upper Case Letter Identificaaibtest, F(2,99) = .08,> .05. Despite the

lack of statistical significance between the grqouips important to note that while only 28.8%

of students in the intervention group met the fablstandards of identifying 14 upper case letters
at pre-test, 72.3% were able to do so at postitesbntrast, 35.2% of the children in the
comparison group could identify 14 or more uppesedatters at pre-test and only 56.6% could
identify 14 or more letters at post-test.

Finally, on the PLS-4, a small positive effect (12¥) was noted for the expressive
language skills of students in intervention clasars. This positive effect was found despite
students in the intervention group not scoring ificemtly higher at post-tesM = 92.23, SE =
19.15) than at pre-te¥i(= 89.96, SE = 16.69) and the performance of coraparstudents at
post-testiM = 93.55, SE = 19.21) exceeding the performanaetefvention studentsv =
92.23, SE =19.15). With these results, it is ustdgrdable that a significant difference on
measures of language and literacy was not founddsst the intervention and comparison
classrooms given the brief duration of the intetieanand the measures employed.

Year 2 For Year 2 ofTheTime is_ Nown Pre-K children in intervention and comparison
classrooms performed similarly on pre-test measoiréanguage and literacy skills. With this,
while a significant difference was not found betwélee language and literacy performance of
students who patrticipated in intervention classre@amd comparison classrooms, F(2,92) = 1.58,
p > .05,there was a significant increase in the numbetuafents from intervention classrooms
who displayed age-appropriate receptive vocabwapost-test. Of those students in the
intervention group who completed both the pre-éest post-test versions of the PPVT-1V, 74%

displayed age-appropriate receptive vocabularysséilpost-test. Students in comparison
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classrooms also significantly increased their laggurelated skills with 74% displaying age-
appropriate receptive vocabulary skills at post-tes

On the PALS-PreK, there was not a significant défee between groups relative to the
effect of the intervention on performance on thstfgst PALS Upper Case Letter Identification
Subtest, F(2,85) = .18, p > .05. However, childrethe intervention group did score
significantly higher on the PALS Upper Case Knowjedubtest at post-tedl & 16.18, SD =
8.78) than they did at pre-tedfl & 5.84, SD = 7.4Q(44) = -9.51,p< .05,r = .61).This gain
indicated significant growth in the ability of semts in intervention classrooms to identify
letters of the alphabet, a skill known to be anamtgnt predictor of conventional literacy.
Children in comparison classrooms also scored lnigheéhe PALS Upper Case Knowledge
subtest at post-tedt(= 15.84, SD = 9.41) than they did at pre-t&t4.44, SD = 6.05)
indicating a level of growth similar to that of thrgervention students.

Finally, on the Expressive Communication subteshefPLS-4, children in both
intervention (pre-ted¥l = 90.51, SD = 17.61 ; post-teédt= 96.44, SD = 18.75) and comparison
classrooms (pre-teM = 95.95, SD = 12.86; post-tddt= 100.30, SD = 18.20) increased their
use of age appropriate expressive language frorteptdo post-test. Students in the intervention
group scored significantly higher on the PLS Expiress Communication scale at posttégt?2)
=-2.849,p > .05).

While results from Years 1 and 2 individually didtmeveal a significant difference in
the development of language and literacy skillstatlents in intervention and comparison
classrooms, individual groups of students in therirention classrooms demonstrated significant
gains. Combining the data across Year 1 and Yeavealed a significant main effect of

participation in the interventiof(2,194) = 4.593, p = .011, Wilk’s | = .955, partiil= .045.
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This change in scores for students who participet@ctervention classrooms supports the use
of The Hourglass Modednd other evidenced-based strategies utilizeddssobom teachers to
support student language and literacy development.

Participation in the intervention classrooms, fostieactive participation in the preschool
environment and, given our current understandifigseoimpact of early language and literacy
interventions (National Center for Family Litera@p09), prepared students for the early stages
of reading and formal schooling. The positive clemnglso demonstrated that students who
received instruction that was child-directed ancl&ed on small group and individual
interactions and conversations between adults hidien could make comparable progress in
their skill acquisition to peers who received mwealitional, skills-focused, teacher-directed
instruction. Knowing the direct role oral languakls play in supporting students once they are
able to decode words and are moving toward the cefmepsion of written texts (Dickinson et
al., 2003; Storch & Whitehurst, 2001, 2002), iexpected that the benefits of participation in
ERF intervention classrooms will be magnified agdcbn progress through the primary grades
and apply their early language and literacy skdlsnore sophisticated and conventional reading
and writing tasks.

Conclusion

Research supports that language and literacyecekills acquired by young children
during the preschool period are crucial to lateréicy acquisition. Specifically, young children
must develop skills and knowledge related to alph&howledge, phonological awareness,
writing, concepts about print and oral languagesuah emergent literacy skills are known
predictors of conventional literacy. Research algoports that for those children who attend

preschool, emergent literacy skills are best deetdahrough attendance at high-quality
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preschool programs that offer explicit and systéeridgéracy instruction while providing
frequent and positive adult-child verbal interagtidhat are structured around specific language
facilitation techniques.

Despite understanding the impact that a high-gupheschool program can have upon
young children’s literacy development, many chiidvého are at greatest risk of developing later
academic difficulties attend preschool programs dleanot provide high-quality literacy
instruction. Therefore, to ensure that all childester kindergarten with the language, cognitive
and reading skills necessary for success in reathegeRF Initiative was implemented to
enhance teacher practices, instructional contedtpaeschool classroom environments. One
such ERF granfTheTime is_Nown Pre-Kproject, examined the impact of combining child
interest, interactive reading, and multi-turn caisa¢ions with a prescriptive preschool literacy
curriculum on children’s oral language and literacycomes of preschool-aged children.
Hypothesizing that the effects of the interventrasuld likely extend beyond the preschool
period, the current study examined the effectsapfigipation inTheTime is Nown Pre-K

project on kindergarten, first, and second gradguage and literacy outcomes.
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CHAPTER 3
Methods

The purpose of the study was to evaluate thetsfte#qarticipation infTheTime is_ Now
in Pre-K Early Reading First (ERF) project on kindergartiast, and second grade language and
literacy outcomes. Secondary objectives of theystuere to determine if the effects of
participation inTheTime is_ Nown Pre-KERF project: (1) were associated with child
demographic variables, (2) were associated witthieraor school assignment, and (3) changed
after one or two years of literacy instruction e fprimary grades.

Research Hypotheses

One primary and three secondary research questrons this investigation. Based upon
the hypothesis that students who participated i Efervention classrooms would demonstrate
higher scores on language- and literacy-relatedsorea in years following their participation in
the ERF project than students who participatedmparison classrooms, the primary research
guestion was:

1. What are the effects of participationTheTime is_ Nown Pre-KERF project on
kindergarten, first, and second grade languagditemdcy outcomes?

Two of the secondary research questions explagetbdraphic and other factors that
might have contributed to a difference betweerndhguage and literacy-related skills of the

intervention and comparison students. These tworgkry questions were:
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2. For Year 1 participants, are the effects of pgstitibn inThe Time is Nown Pre-K
ERF project associated with or mediated by demducamriables?

3. Are the effects of participation ifihe Time is Nown Pre-K ERF project associated
with or mediated by teacher or school assignment?

It was hypothesized that both student-level denyagcavariables (i.e., age, gender, race,
language spoken, exceptionality, and condition) @mdronmental-level factors (i.e., teacher
and school assignment) would have an effect ootih@omes of student’s participationThe
Time is_Nown Pre-K ERF project.

Finally, as it was believed that a difference woboédnoted in the effects of participation
in The Time is Nown Pre-KERF project after one or two years of literacytrimstion in school,
the following secondary research question was asked

4. Do the effects of participation ifihe Time is Nown Pre-K ERF project change after
one or two years of literacy instruction in school?

Setting and Participants

The current study was conducted in a public schmttict, Richmond County Schools
(RCS) in the south central area of North Caroliheas a follow-up torhe Time is Nown Pre-

K intervention study conducted while the participamése in preschool. The students in the
intervention group all participated in the ERF mention based on the Hourglass Model during
their preschool year. The students in the compaggoup all received instruction based on each
individual teacher’s use of the Creative Curricul(Dodge, Colker, & Heroman, 2002) and
Opening the World of Learning (Schickendanz, Diskin, & Charlotte-Mecklenburg, 2006).

The data were collected over a period of four yepesning preschool through second grade.
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Setting

Student participants attended all eight of the eletary schools located within the RCS
district. During the 2010-2011 academic year, treeght elementary schools served 3472
students in grades kindergarten through fifth. &herage number of overall children enrolled in
kindergarten, first, and second grade classrooreadt of the eight schools is listed in Table
3.1. The school level numbers of students servéteadlementary school level are in
comparison to the district level average of 48%lshis and the state level average of 497
students. Although preschool children attended essmentary school listed, the average
number of students enrolled in preschool classromassnot included in formal reports. The

school names are pseudonyms.

Table 3.1

School-level Numbers of Elementary Students Served

School Kindergarten First Grade Second Grade Schatal
Cedar N/A N/A N/A 80
Eucalyptus 23 19 23 595
Filbert 19 21 19 606
Linden 19 19 21 521
Magnolia 21 20 16 436
Mountainash 19 16 18 372
Walnut 21 21 23 504
Willow 18 18 20 358

Note From Education First North Carolina School Rej&atds. Retrieved on October 7, 2014
from: http://www.ncreportcards.org/src/search.jsp?pYeaidH2
2011&plist=1&pListVal=770%3ARichmond+County+Scho&{502=GO

Note.Other elementary schools that served studentsidiitrict during the 2007-2008 and
2008-2009 academic years included Redwood, SycarReat Oak and Red Maple

The race and ethnicity of students served in e&thecelementary schools varied in

comparison to the school system and state avergf®sc representation data at the school,
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district and state level, as reported on the schgstem and individual school web sites, is
provided in Table 3.2
Student Participants

Kindergarten, first, and second grade studentdledrm Richmond Country Schools (RCS)
for the 2010-2011 academic year who also partieghat Years 1 (2007-2008) or 2 (2008-2009
of The Time is Nown Pre-K ERF project participated in the study. All studeattended one of
the following eight elementary schools: Cedar, Byptas, Filbert, Linden, Magnolia,
Mountainash, Walnut, Willow. Of the potential padlstudent participants (N= 481) frofime
Time is_Nown Pre-KERF project, approximately two-thirds participatecin ERF intervention
classroom while the other one-third participated tomparison classroom.

Students were selected for inclusion based upandbhegent enrollment in RCS, and the
availability of data for either the North CaroliKa2 Literacy Assessment (North Carolina
Department of Public Instruction, 2009) or the Dymalndicators of Basic Early Literacy
Screening (DIBELS; Good & Kaminski, 2002). Of tle¢al number of potential students, 41
(Year 1 = 21 students; Year 2 = 20 students) weckided after withdrawal from RCS, and 7
were excluded from the study due to missing dathath the North Carolina K-2 Literacy
Assessment and the DIBELS (Year 1 = 4; Year 2 S8)dents were not excluded on the basis
of their gender, ethnicity, race, age, or primaryguage spoken.

Of the students included in the current invest@atB8 participated in Year 1 ®he Time is
Nowin Pre-KERF project. At the time of data collection, 81lreven second grade, 5 were in
first grade and 2 were in kindergarten. An addaidil students included in the current
investigation participated in Year 2 of the ERFject. These 81 students included 77 in first

grade and 4 who were in kindergarten at the timéeturrent data collection.
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Table 3.2
Ethnic Representation for Richmond County Schdes&ompared to County and State

Ethnicity C% EU% FL% LI% MG% MN% WA% WI% County% &%
American Indian 2.60 5.2 7.8 1.3 3.4 3.8 1.0 50 5 4. 1.50
Asian 1.30 020 020 250 050 0.00 1.00 230 110 2.50
Hispanic 5.20 11.10 6.50 4.40 29.30 13.70 5.90 2.8.30 12.70
Black 46.80 25.10 3230 36.60 31.60 5450 43.00 4®6.38.30 26.40
White 41.60 54.60 50.80 5130 32.70 27.20 46.40 0(1.45.50 53.10
Multi-Racial 260 350 220 380 250 0.50 280 029 2.20 --
Pacific Islander - 0.30 0.30 -- -- 0.30 -- -- -.10 --

Note.C = Cedar, EU= Eucalyptus, FL = Filbert, LI =LimjeMG =Magnolia, MN = Mountainash, WA = Walnut, WWillow

Note.School-level percentages are reported for kindeggdhrough fifth grade students; County-levelceatages are reported
for all schools in county serving kindergarten tigh twelfth grade students; State-level percentageseported for all schools
in state serving kindergarten through twelfth gratielents. State percentage information retrieve@aober 7, 2014 from:
http://www.dpi.state.nc.us/docs/fbs/resources/&attsfigures/2010-11figures.pdf




While student level demographic information wasegated for all preschool Year 1 and
Year 2 students who enrolled in the origimake Time is Nown Pre-K ERF project (see Table
2.3), updated demographic data was generateddauib-group of students included in this
study. As depicted in Table 3.3, the average stualge at the end of preschool was between 60
(i.e., 5 years old) and 62 (i.e., 5 years, 2 montds months and a greater percentage of males
(i.e., Year 1 = 56.82%; Year 2 = 60.26%) than feradl.e., Year 1 = 43.18%; Year 2 = 39.74%)
participated in both years of the project. A majoaf students were identified as White or
African American and most students spoke Englisthes primary language. Additionally,
23.60% of Year 1 students and 2.60% of Year 2 stisdgere identified as having a disability. It
is believed that RCS’ district-wide policy changgarding how students with identified
disabilities were served is responsible for theceatble decrease in the percentage of students
with identified disabilities who participated in e2 of the ERF project. Rather than serving
children with identified disabilities at numerousraentary schools across the district, children
with multiple and/or significant needs were sena &ingle location within the district.

Information pertaining to the number of studentofed at each school and the percentage
of students assigned to each teacher is locat€dhtes 3.4-3.11. For Year 1 students, school
and teacher data is reported for preschool thr@egbnd grade. As second grade data was not
available for Year 2 students, only preschool tigtofirst grade school and teacher data is
reported. As school and teacher data was not &aifar all students in all grades regardless of
their participation in Year 1 or Year 2 of the @di, the findings reported below only represent

information that was available at the time of dadHection.
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Table 3.3

Demographic Characteristics of Year 1 and Yearii&nts

Year 1 Valid Year 2 Valid
(%) (Missing) (%) (Missing)
Age (months)* 86(3) 78(0)
Mean 60.05 62.10
St. Dev. 5.16 2.77
Range 27 11
Race 88(1) 78(0)
White 40(45.45) 33(42.86)
Black/African American 28(31.81) 22(28.57)
Hispanic 13(14.78) 12(15.58)
American Indian/Native 4(4.54) 2(2.60)
Other 2(2.27) 8(10.39)
Asian/Asian Islander 1(1.14) --
Gender 88(1) 78(0)
Male 50(56.82) 47(60.26)
Female 38(43.18) 31(39.74)
Language Spoken (ELL) 88(1) 77(1)
English 76(86.37) 66(85.71)
Spanish 12(13.63) 11(14.28)
Exceptionality 89(0) 1(77)
Not Reported/Typically Developing 68(76.40) --
Developmental Delay 15(17.05) -
Speech Language Impairment 6(6.81) --
EC - 1(1.30)

Note. *Age in months at end of preschool year
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Table 3.4

Frequencies for Year 1 and Year 2 Preschool StedeniTeacher

Year 1 Students

Year 2 Students

Intervention  Comparison Intervention Comparison
(percent) (percent) (percent) (percent)
n=47 n=41 n=44 n=35

Tl 11(23.40) -- 10(22.70) --
T2, 6(12.80) -- -- --
T310 1(2.10) -- 7(15.90) -
T4, 13(27.70) -- 12(27.30) --
T5, 15(31.90) -- 11(25.00) --
T17 1(2.10) -- -- --
T140 -- - 4(9.10) --
T6g -- 9(22.00) -- 8(22.90)
T7s -- 12(29.30) - 9(25.70)
T8y -- 7(17.10) -- 6(17.10)
T910 -- 2(4.90) -- 3(8.60)
T10s,6 -- 11(26.80) - 9(25.70)
Missing -- 0(0.00) 0(0.00) 0(0.00)

Note.Numeric subscripts indicate school assignmentdachier with 1 = Cedar; 2 = Eucalyptus;
3 = Filbert; 4 = Linden; 5 = Magnolia; 6 = Mountash; 7 = Redwood; 8 = Red Maple; 9 = Red

Oak; 10 = Sycamore; 11 = Walnut; 12 = Willow
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Table 3.5
Frequencies for Year 1 and Year 2 Preschool StsdenSchool

Year 1 Students Year 2 Students
Intervention  Comparison  Intervention Comparison
(percent) (percent) (percent) (percent)
n=47 n=41 n=44 n=35
Linden 15(31.90) - 11(25.00) -
Willow 13(27.70) - 12(27.30) -
Magnolia -- 12(29.30) -- 9(25.70)
Redwood 6(12.80) -- -- --
Red Maple -- 11(26.80) -- --
Mountainash 1(2.10) - - 9(25.70)
Red Oak 11(23.40) 16(39.00) 10(22.70) 14(40.00)
Sycamore 1(2.10) 2(4.90) 11(25.00) 3(8.60)
Missing 0(0.00) 0(0.00) 0(0.00) 0(0.00)

Table 3.6
Frequencies for Year 1 and Year 2 Kindergarten &ttslby Teacher
Year 1 Students Year 2 Students
Intervention Comparison Intervention Comparison
(percent) (percent) (percent) (percent)
n=46 n=43 n=44 n=36
T20 -- 1(2.30) -- --
T22% 2(4.30) 3(7.00) 6(13.60) 5(13.90)
T25; 1(2.20) -- - --
T29; - 1(2.30) - --
T26; -- -- 1(2.30) -
T3L 2(4.30) 2(4.70) 2(4.50) --
T3 - - 2(4.50) --
T33, 4(8.70) -- 4(9.10) -
T34s5 1(2.20) -- -- 1(2.80)
T35 -- 4(9.30) 1(2.30) 4(11.10)
T37 - 1(2.30) - --
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T365
T38,
T3%
T515
T55
T58
T85
T10%
T84
T96,;
T95
T9711
T98,;
T10L,
T103:2
T10%5
T109;
T113
T1065
T10s
T111,
T114,
T115%
T116,
Missing

3(6.50)
1(2.20)

2(4.30)
1(2.20)
1(2.20)
1(2.20)
1(2.20)
1(2.20)
2(4.30)
7(15.20)
5(10.90)
2(4.30)
1(2.20)
2(4.30)

1(2.20)

5(10.90)

2(4.70)
5(11.60)
2(4.70)
2(4.70)

2(4.70)
1(2.30)

1(2.30)
1(2.30)

4(9.30)
2(4.70)
1(2.30)

1(2.30)

7(16.30)

2(4.50)
3(6.80)

3(6.80)

1(2.30)

1(2.30)
1(2.30)

3(6.80)

2(4.50)
2(4.50)
3(6.80)

5(11.40)

3(8.3)
1(2.80)
3(8.30)

4(11.10)
6(16.70)
1(2.80)

2(5.60)
1(2.80)

2(5.60)

Note.Numeric subscripts indicate school assignmentdachier with 1 = Cedar; 2 = Eucalyptus;
3 = Filbert; 4 = Linden; 5 = Magnolia; 6 = Mountash; 7 = Redwood; 8 = Red Maple; 9 = Red

Oak; 10 = Sycamore; 11 = Walnut; 12 = Willow
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Table 3.7

Frequencies for Year 1 and Year 2 Kindergarten &ttglby School

Year 1 Students

Year 2 Students

Intervention Comparison Intervention Comparison
(percent) (percent) (percent) (percent)
n=46 n=43 n=44 n=36
Cedar 2(4.30) 1(2.30) -- --
Filbert 1(2.20) 2(4.70) 3(6.80) --
Linden 11(23.90) 2(4.70) 12(27.30) --
Willow 15(32.60) 1(2.30) 7(15.90) 2(5.60)
Magnolia 1(2.20) 13(30.20) 1(2.30) 10(27.80)
Mountainash 2(4.30) 5(11.60) 4(9.10) 9(25.00)
Eucalyptus -- -- -- 1(2.80)
Red Oak 7(15.20) 10(23.30) 8(18.20) 10(27.80)
Walnut 5(10.90) 4(9.30) 4(9.10) 2(5.60)
Missing 2(4.30) 5(11.60) 5(11.40) 2(5.60)
Table 3.8

Frequencies for Year 1 and Year 2 First Grade Sttglby Teacher

Year 1 Students

Year 2 Students

Intervention Comparison Intervention Comparison
(percent) (percent) (percent) (percent)
n=45 n=42 n=42 n=35

T40, 1(2.20) 2(4.80) 4(9.50) 3(8.60)
T41, 2(4.40) 4(9.50) - -
T42, 1(2.20) -- 3(7.10) 1(2.90)
T43,.5 -- 1(2.40) 1(2.40) 6(17.10)
T44, -- 1(2.40) 1(2.40) 2(5.70)
T45; -- -- 1(2.40) 1(2.90)
T463 -- 1(2.40) 1(2.40) --
T47, 3(6.70) -- 4(9.50) --
T48, 3(6.70) - 4(9.50) -
T50, 2(4.40) 3(7.10) 3(7.10) -
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T49,
T51s
T55%
T5811
T52
T53
T54s
T56s
T576
T591

T6011
T6111
T62,
T63:2
T64,,
T71s
T82
T102%
T104%
T107
T1101;
T112;
Missing

3(6.70)
2(4.40)
1(2.20)

1(2.20)
1(2.20)
3(6.70)
7(15.60)
3(6.70)

1(2.20)
1(2.20)
1(2.20)
1(2.20)
8(17.80)

6(14.30)

2(4.80)
1(2.40)
2(4.80)

2(4.80)
2(4.80)
1(2.40)

1(2.40)
2(4.80)
1(2.40)
1(2.40)
1(2.40)
1(2.40)
4(9.50)
1(2.40)
2(4.80)

2(4.80)
1(2.40)
1(2.40)
1(2.40)
3(7.10)
4(9.50)
1(2.40)

0(0.00)

1(2.90)
1(2.90)

4(11.40)
1(2.90)
2(5.70)

4(11.40)

1(2.90)
2(5.70)

1(2.90)
1(2.90)

0(0.00)

Note.Numeric subscripts indicate school assignmentdachier with 1 = Cedar; 2 = Eucalyptus;
3 = Filbert; 4 = Linden; 5 = Magnolia; 6 = Mountash; 7 = Redwood; 8 = Red Maple; 9 = Red
Oak; 10 = Sycamore; 11 = Walnut; 12 = Willow
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Table 3.9

Frequencies for Year 1 and Year 2 First Grade Sttglby School

Year 1 Students

Year 2 Students

Intervention Comparison Intervention Comparison
(percent) (percent) (percent) (percent)
n=45 n=42 n=42 n=35

Filbert -- 2(4.80) 3(7.10) 3(8.60)
Linden 11(24.40) 3(7.10) 11(26.20) 1(2.90)
Willow 13(28.90) 3(7.10) 8(19.00) 1(2.90)
Magnolia -- 12(28.60) 2(4.80) 8(22.90)
Mountainash 3(6.70) 7(16.70) 4(9.50) 5(14.30)
Eucalyptus 3(6.70) 2(4.80) 10(23.80) 14(40.00)
Red Oak 2(4.40) 7(16.70) -- --
Walnut 5(11.10) 4(9.50) 4(9.50) 3(8.60)
Missing 8(17.80) 2(4.80) 0(0.00) 0(0.00)
Table 3.10

Frequencies for Year 1 Second Grade Students bgh€ea

Year 1 Students
Intervention (percent)

Comparison (percent)

n=36 n=36

Tl -- 2(5.60)
T48, 1(2.80) -
T70, 5(13.90) 2(5.60)
T7L 4(11.10) 2(5.60)
T72, 2(5.60) 3(8.30)
173, -- 1(2.80)
T74, — 1(2.80)
T75 -- 1(2.80)
T764 -- 1(2.80)
T77, 3(8.30) 2(5.60)
T78 2(5.60) --
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T79 4(11.10) -
T80s - 2(5.60)
T81s — 1(2.80)
T825 - 2(5.60)
83 - 4(11.10)
T84 - 2(5.60)
T85 -- 1(2.80)
T8611 1(2.80) 3(8.30)
T871 2(5.60) 1(2.80)
T881: 2(5.60) -
T89%:, 4(11.10) 3(8.30)
T90:2 4(11.10) -
T911, 2(5.60) 2(5.60)
Missing 0(0.00) 0(0.00)

Note.Numeric subscripts indicate school assignmentdacher with 1 = Cedar; 2 = Eucalyptus;
3 = Filbert; 4 = Linden; 5 = Magnolia; 6 = Mountash; 7 = Redwood; 8 = Red Maple; 9 = Red
Oak; 10 = Sycamore; 11 = Walnut; 12 = Willow

Table 3.11
Frequencies for Year 1 Second Grade Students lyoSch

Year 1 Students
Intervention (percent) Comparison (percent)

n=36 n=36
Filbert - 2(5.60)
Linden 10(27.80) 3(8.30)
Willow 10(27.80) 5(13.90)
Magnolia -- 9(25.00)
Mountainash -- 5(13.90)
Eucalyptus 11(30.60) 8(22.20)
Walnut 5(13.90) 5(13.90)
Missing 0(0.00) 0(0.00)
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Procedures

All students who met the criteria of having papated in either Year 1 or 2 dheTime
is Nowin Pre-KERF project and were enrolled in Richmond Countydsts were considered
potential participants for this study. As datattoe proposed study was collected as part of
RCS'’s general operating procedures and was readiyable, a waiver of consent was granted
by the Human Subjects Review Board of the UnivesitNorth Carolina at Chapel Hill. Dr.
Michael D. Perry, the Assistant Superintendent G8Ralso formally supported access to data,
as the results will be used to inform local decisiocegarding ongoing support of early
intervention efforts like ERF.

Data Collection Procedures

To initiate the data collection effort, the NCWtiata clerk from RCS determined the
2010-2011 attending school of each student whoggaated in Year 1 or Year 2 dhe Time is
Nowin Pre-KERF project. Once this information was determinedividual lists of children at
each school were generated. These lists were Hardwith two district-level personnel who
worked onThe Time is Nown Pre-K ERF project. These individuals were chosen tcsagsth
the data collection process as they were emplayeRE S, had participated on the project, and
were familiar with the staff and students at ealcthe elementary school sites.

The primary researcher and two district-level persb located and copied all data
pertaining to the North Carolina K-2 Literacy Asseent for each child on each list. As
delineated by the master schedule created by thmapr researcher, two weeks were spent
visiting each of the eight elementary schools wiparéicipants offhe Time is Nown Pre-K
ERF project attended. At each elementary schoelctimulative files for student participants

were pulled from the file room and sorted for im@tion pertaining to the measures required for
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the current study, North Carolina K-2 Literacy Assment and DIBELS, which are described in
more detail in a subsequent section of this chaptaper copies were then made of the relevant
assessment information, returned to the cumulédidder and re-filed in the file room. At the
close of each day of data collection, the primasearcher checked all copies of data against the
master list of students attending each schoohdtances where data could not be located for
students (e.g. the entire cumulative folder wasingy, the NCWise data clerk was contacted
and asked to confirm if the students in questiahdtenged schools within the district or moved
out of district. For students enrolled in RCS hitetrading a school other than the one originally
listed, follow-up visits were made to secure theassary student data. In addition to obtaining
data related to the North Carolina K-2 Literacy éssment and the DIBELS data for each
student, onsite at each elementary school, the M€\Wata clerk provided demographic and
attendance data for each student who participatétie Time is Nown Pre-K ERF project.
Student-level demographic data was necessary fongary research questions that explored the
influence of such variables upon student’s languageliteracy-related skills in the intervention
and comparison classrooms.

All data gathered was first grouped by year ofipgudtion inThe Time is Nown Pre-K
ERF project and then organized by teacher and $cBaoch student participant was assigned an
alphanumeric identifier to remove all personallgntfying information from the data and the
data were entered into spreadsheets. Once organleaded and entered on the spreadsheets,
original data were filed in a locked and securaatethe University of North Carolina, Chapel
Hill. The master list of student alphanumeric idigeats was stored in a location separate from
the hard copies of the data. Only the primary neteast and the faculty advisor had access to the

master codes.
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To increase the accuracy of data collected bydhehters, item level responses, sub-test
scores and other summative scores on the NorthiGai-2 Literacy Assessment were double-
checked by the primary researcher. Errors note@ wlassified as either minor or major scoring
errors. Minor scoring errors were not observediange the documented student score and were
often related to decimal points and improper rongdMajor scoring errors were those that
changed the documented student score and werereftgad to incorrect summation,
subtraction or division of numbers. Through thisqass a total of 354 scoring errors were found
for Year 1 Students. Of the 344 errors, 134 (8&.85%) were classified as minor mistakes and
220 (i.e., 62.15%) were classified as major err®mnilarly, of the 151 scoring errors noted for
Year 2 student data on the North Carolina K-2 kitgrAssessment, 51 (i.e., 33.77%) were
classified as minor errors, and 100 (i.e., 66.28%e classified as major errors. For all major
scoring errors that changed the nature of the (@a@tadocumented student score), the data was
revised to show the correct information. This rensvas made on the hard copy of the data and
in the spreadsheet of the data. The primary reBeakept a log of all minor and major errors
found in the data and subsequent revisions matteetbard and electronic data. It should be
noted that no corrections or revisions were madbedIBELS data that is collected online via
the mCLASS software and only subtest scores amtegh As such, it was not possible to check
the accuracy of item-level data on this measure.

After data pertaining to the North Carolina K-2dréicy Assessment data were checked
for accuracy, the primary researcher entered theeideo a data management system. Data
entered for the North Carolina K-2 Literacy Assesahtonsisted of item-level data (i.e., student
responses to each question contained within a st)late well as subtest scores (i.e., summative

scores). Data entered for the DIBELS measure ciausef subtest scores only. Additionally,
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demographic data and data related to the languatjbtaracy performance of student’s during
their preschool year (i.e., data originally coleztthroughThe Time is Nown Pre-KERF
project) were entered. See Appendix A for a coneqlist of the variables for which data was
collected for each student.
Preschool Assessment Measures

During preschool, all Year 1 and 2 students pgdittng inThe Time is Nown Pre-K
intervention and comparison classrooms completeattaery of language and literacy measures.
Children’s receptive vocabulary was assessed WweHPeabody Picture Vocabulary Test - Fourth
Edition (PPVT-IV, Dunn et al., 2006), which requdrehildren to point to one of four pictures
presented on the test stimulus that corresponttettarget spoken word. The Expressive
Communication subtest of the Preschool-Languagke S¢aourth Edition (PLS-4; Zimmerman
et al., 2002) was used to measure student expeassiguage skills. This measure required
preschool children to respondpatures, answer questions and tell stories abiatures they
saw. Finally, participant’s emergent literacy skivere assessed through the Upper Case and
Lower Case Letter Identification subtests of Bi®nological Awareness Literacy Screening —
Pre-K (PALS Pre-K, Invernizzi et al., 2001). Thesibtests required children to name the letters
they knew when presented with a stimuli palateitbiee all upper case or all lower case letters.
A concise protocol for measures administered dutegoreschool period can be found in Table
3.12. Preschool-aged data obtained as part of Riegtogram was collected under the direct
supervision of the primary investigator of the emtrstudy. Scores on all the measures were
carefully double-checked, cleaned, entered andesuiesntly rechecked by members of the

research team.
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Table 3.12
Preschool Assessment Measures

Component Area Assessment Subtest(s)

Alphabet Knowledge PALS-PreK Upper Case Letter Knowledge
Lower Case Letter Knowledge

Receptive Vocabulary PPVT-IV Entire measure

Expressive Language PLS-4 Expressive Communication

Elementary Assessment Measures

Language- and literacy-related data for elemeraged students was collected as part of
RCS’s general operating procedures. Classroom ¢esel each elementary school administered
all measures. While teachers received training frlmenschool system regarding the
administration, use, and interpretation of the ss®$ents, no system for monitoring the fidelity
of test administration or checking the reliabilitiyscoring was reported.
North Carolina K-2 Literacy Assessment

All children enrolled in kindergarten, first, andc®nd grade in RCS were required to
complete the North Carolina K-2 Literacy AssessngBlairth Carolina Department of Public
Instruction, 2009). This assessment examined stisdanguage- and literacy-related skills and
included the following subtests (grade levels faclesubtest indicated in parentheses): Letter
and Sound Identification (K, and 2 as needed), Book and Print Awareness (KydL.2as
needed), Phonemic Awareness (K, 1, 2), Running ledQuantitative and Qualitative
Fluency) (K as needed, 1, 2), Oral Retell (K agleéel, 2), Spelling Inventory (K, 1, 2), and
Writing (K, 1, 2). Classroom teachers administetesirecommended subtests to all students at
the beginning- (BOY), middle- (MOY) and end-of-tiiear (EQY). Item-level responses, subtest

scores, and total scores were collected for atlesits. Subtests of the North Carolina K-2
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Literacy Assessment administered to students idegr&indergarten, first, and second are listed
in Table 3.13. A detailed description of each ssibie provided below.

Letter and Sound Identificatiofihe Letter and Sound Identification subtest wasl tise
assess student’s ability to recognize the prindech fof letters and their sounds (North Carolina
Department of Public Instruction, 2009). For th&tta stimulus sheet with upper case letters was
placed in front of the student. The student was tieked to provide the name and sound for
each letter. The process was repeated with a newlss palate that contained lower case
letters. If students were able to name the sound fetter on the upper case stimulus sheet, they
were not asked to reproduce the sound on the loass palate. After presenting both stimulus
plates, the total number of letters (i.e., upper lamver case) and sounds correctly identified by
the student were tallied and recorded. Once a stulismonstrated the ability to correctly name
all letters on the upper and lower case stimullatps, the subtest was not re-administered.

Book and Print AwarenesEhe Book and Print Awareness subtest examineddestis
foundational skills related to books and print tfzatlitate learning to read and write at the
independent level (North Carolina Department oflRRubstruction, 2009). For this subtest,
students were asked to read a badik,Sandwichwith the examiner. Through the course of
reading the book, students were asked to compitiezaht tasks related to book and print
awareness. Specific concepts and skills measuchadied identification of the different parts of
a book (i.e., front, back, spine, pictures, textgntification of letters, words and punctuation on
book pages, understanding that print carries megaamia other print-related conventions that aid
readers. The entire subtest was administered siualents.

Phonemic Awarenes¥he Phonemic Awareness subtest assessed studeititis to

recognize and manipulate sounds (North CarolinaaDeyent of Public Instruction, 2009). All
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items on the subtest were presented orally wittupeccards available as needed for some
subtest. Students were asked to recognize andajemaymes, identify and isolate initial and
final sounds, blend and segment phonemes (i.esiiadest unit of sound in the English
language), and delete and substitute phonemesig\subtest is developmental in nature, only
certain items were recommended for administratiagaah grade level. Additionally, as soon as
students were able to correctly answer items osthéest, the items were considered mastered
and were not included in successive administratofrtke subtest.

Oral Retell After reading each passage orally, students asked to retell the passage
to the examiner. The Oral Retell task assesseadaist's approach to text and their ability to
retell a text in their own words (North Carolinag2etment of Public Instruction, 2009). As
students completed their retelling, the examingizat the Oral Retell Response Sheet to check
for specific mention of the main idea, characterd setting, sequence of events, knowledge of
the author’s purpose, level of detail and makingnextions with other information and/or
personal experiences. For each criteria point emeélponse sheet, the examiner scored the
student’s response as unaided (i.e. completed utidnoy assistance from the examiner) or aided
(i.e., completed with assistance from the examimferubric with examples of fiction and
nonfiction prompts that the examiner could provimeeach criteria point on the response sheet
was provided. Based upon how thoroughly and indégetty the student addressed the retelling
criteria, a rating score ranging from 1 to 4 pofies., 1 = unable; 2 = some; 3 = sufficient; 4 =
exceeds) was assigned to each criteria point.

Primary Spelling InventoryThe next subtest on the North Carolina K-2 Litgra
Assessment was the Primary Spelling Inventory. Jur@ose of this subtest was to assess

student’s knowledge of letters and sounds in wlxitsth Carolina Department of Public
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Instruction, 2009). Unlike other subtests, the RmyrSpelling Inventory was administered to
either small groups of students or to the entiasx! For this subtest, the teacher first said each
target word and then used the word in a senteriadeBts were asked to spell (i.e., write) each
target word on a response sheet. Depending orrdide @f the students, the teacher
administered either a portion of the target words, (kindergarten and first grade students) or
the entire list of words (i.e., second grade sttg)efror each item administered, a point was
awarded for spellings that included targeted festaf words (e.g., including the letters “dr” and
“ea” in “"dream”) and an additional point was awatder entire words that were spelled
correctly.

Writing. The final subtest on the K-2 Literacy Assessmeantjng, examined a student’s
ability to independently complete a written langaagmple (North Carolina Department of
Public Instruction, 2009). In completing this sudifestudents were encouraged to follow typical
pre-writing procedures and were allowed to use waatls, word charts, dictionaries or any
other writing support employed within the classrofmmtypical writing assignments. After the
student completed their writing sample, the teacised a holistic rubric of writing features to
determine a stage for the student’s writing aletitiThe stages included on the rubric were
Prewriting, Early Emergent, Emergent, Early DevelgpDeveloping, Early Independent and

Independent.
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Table 3.13

Kindergarten, First and Second Grade AssessmertbBobfor the North Carolina K-2 Literacy Assessitnen

Subtest

Second Grade
EOY BOY MOY

Letter and Sound
Identification

Book and Print
Awareness

Phonemic Awareness
Spelling Inventory

Writing

Kindergarten First Grade
BOY MOY EOY BOY MOY
X X If needed If needed If needed
X X If needed If needed If needed
X X X X X
-- -- X X X
X X X X X

-- If needed déded

If needed If mekd If needed

Note.BOY = Beginning-of-the-year; MOY = Middle-of-theegr; EOY = End-of-the-year



Dynamic Indicators of Basic Early Literacy Skills

Another instrument all children enrolled in kindartgn, first, and second grade in RCS
were required to complete was the Dynamic IndicatdBasic Early Literacy Skills (DIBELS;
Good & Kaminski, 2002). As a common measure usaxv@r 15,000 schools across the United
States (University of Oregon Center on Teachinglaeatning, 2012), this assessment examined
early literacy skills and included the followingtdasts (grade levels for each subtest indicated in
parentheses): Initial Sound Fluency (K), Letter MamFluency (K, 1), Phoneme Segmentation
Fluency (K, 1), Nonsense Word Fluency (K, 1, 2)all®eading Fluency (1, 2), Retell Fluency
(1, 2) and Word Use Fluency (K, 1, 2).

Classroom teachers administered the DIBELS subtestll students in the fall, winter,
and spring of students’ kindergarten, first, ancbsel grade years. Information specific to the
administration sequence of the DIBELS subtestsmdained in Table 3.14. Results for each
student were entered electronically on a handheldilendevice using Wireless Generation’s
MCLASS: DIBELS Next early literacy assessment safevMoving away from the traditional
paper and pencil presentation method, mCLASS: DIBElext facilitated teacher’s collection of
data and provided an instant summary of studeriomeance. As data pertaining to the DIBELS
subtests were entered into an online databaseghmCLASS, only subtest scores were
available for each student.

Initial Sound FluencyThe Initial Sound Fluency (ISF) subtest, a timashsure of
phonological awareness, assessed student’s abiligcognize and produce the initial sound in
an orally presented word (Kaminski & Good, 1998nh@n, 1994). During the subtest, students
were presented with a set of four pictures ancei@niner named the item in each picture.

Students were then asked to identify the pictuaé began with the target initial sound produced
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by the examiner. Additionally, for one of the fquictures, students were asked to identify the
beginning sound of the target item presented olaflthe examiner. A score for this subtest was
calculated by multiplying the number of correctp@sses by 60 and then dividing that number
by the total number of seconds it took for studémtespond after each subtest item was
presented. On average, the ISF measure takes 3amitauadminister.

Letter Naming FluencyThe Letter Naming Fluency (LNF) subtest providetheasure of
student’s recognition of and ability to name lettef the alphabet. For this task, students were
presented with a page of upper- and lower-caserséetirranged in a random order and asked to
name as many letters as they could. A point wasrgiar each letter correctly named in one
minute.

Phoneme Segmentation Fluenthe Phoneme Segmentation Fluency (PSF) subtest
measured student’s ability to fluently segmentdhi@nd four-phoneme words into their
individual phonemes. During this one-minute takle, éxaminer orally presented words of three
to four phonemes. Students were required to veripatiduce the individual phonemes for each
word. A point was awarded for each phoneme indhget word a student identified correctly.
The PSF measure takes about 2 minutes to admiarstiehas been found to be a good predictor
of later reading achievement (Kaminski & Good, 1996

Nonsense Word Fluencyhe DIBELS Nonsense Word Fluency (NWF) subtest used
to measure student’s understanding of the alphapasticiple, including letter-sound
correspondence and the ability to blend soundswatals. During this exercise, students were
presented with randomly ordered vowel-consonant) (&t consonant-vowel-consonant (CVC)
nonsense words and asked to either verbally prothecmdividual sound of each letter or read

the entire nonsense word. For each letter sourdupsal, a point was awarded. In instances
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where students read the entire target VC or CVGeaose word, a point was awarded for each
letter sound in the word. A score was calculatetallying the number of letter-sounds correctly
produced. On average, the NWF measure takes 2 esitutadminister.

Oral Reading FluencyThe next DIBELS subtest, Oral Reading Fluency EhR
measured student’s accuracy and fluency with cdeddext. During this subtest, students were
asked to read grade level passages aloud for amgtenMWords omitted or substituted, and
hesitations that lasted more than three seconds attéempting to decode words were scored as
errors. Words self-corrected within three secondsevecored as accurate. The number of words
read correctly by the student was tallied and @etas the oral reading fluency rate for the
passage.

Retell Fluencyln instances where students demonstrated thigyabilcorrectly read ten
or more words from the ORF passage, they were askeamplete the Retell Fluency (RF)
subtest. Specifically, students were asked tolyetetepeat, as much of the passage they had just
read as possible. At the end of one minute, a poastawarded for each word from the passage
the student used in the retell. The total numbevats correctly retold was tallied and recorded
as the RF score for the passage.

Word Use FluencyThis final DIBELS subtest measured student’s egpive vocabulary
and oral language abilities. Specifically, over toerse of a minute, students were asked to use
target words in complete sentences. A point was@sdafor each word used correctly in an
utterance. A score was then calculated for the mtaber of words used by the student in each
correct utterance.

With the regular and widespread use of the DIBEL8ducational settings, the

relationship between each of the subtests andtérady-related skills and knowledge of
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kindergarten, first and second grade students éas thoroughly examined and documented. In
numerous instances, the Oral Reading Fluency (GRIbiest has emerged as a strong predictor
of performance on various standardized tests alimgaachievement (Elliot, Lee, & Tollefson,
2001; Hintze, Ryan, & Stoner, 2002; Riedell, 208peece, Mills, Ritchey, & Hillman, 2003).
Additionally, the concurrent and predictive valyddf the Letter Naming Fluency, Phoneme
Segmentation Fluency, and Nonsense Word Fluendgstgbas measures of kindergarten-aged
reading ability (Rouse & Fantuzzo, 2006) was sufgubr
Demographic Measures

To examine if the effects of participationTime Time is Nown Pre-KERF project were
associated with or mediated by demographic-reltteirs, student-level demographic data (i.e.,
age, gender, race, language spoken, and excejityp@al well as teacher and school assignment
was collected. All student, teacher-, and scholalted demographic information was provided
by RCS’ central office as such data were maintagledtronically as part of normal operating
procedures within the school systéihen available, student-, teacher-, and schoote@la
demographic information was crosschecked and cuoefirwith data located in each student’s

permanent file.
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Table 3.14

Kindergarten, First and Second Grade AssessmertbBobfor the Dynamic Indicators of Basic Earlydniacy Skills
(DIBELS)

Kindergarten First Grade Second Grade

Subtest BOY MOY EOY BOY MOY EQY BOY MOY
Initial Sound Fluency X X -- -- -- -- -- --
Letter Naming Fluency X X X X -- -- -- --
Word Use Fluency X X X X X X X X
Phoneme Segmentation Fluency X X X X -- - --
Nonsense Word Fluency -- X X X X X X --
Oral Reading Fluency -- -- -- -- X X X X
Retell Fluency - - -- -- X X X X

Note.BOY = Beginning-of-the-year; MOY = Middle-of-theegr; EOY = End-of-the-year



Inter-Rater Reliability
A licensed speech language pathologist who wasemtgraduate of the Speech and
Hearing Sciences doctoral program at the Univerdityorth Carolina, Chapel Hill assisted with
secondary scoring. The primary investigator anaiseéary scorer met to discuss procedures
related to the collection and entry of the datawel as assessments for which student data was
collected. Once all the data was checked and ehbaréhe primary researcher, the secondary
scorer completed a point-by-point comparison betvtbe data entered electronically and the
data points recorded on the hard copies of thesagsnt measures. This reliability check was
completed for 12% of all students who participatedfear 1 and 2 oThe Time is Nown Pre-K
ERF project. A random-number generator was employeelect 10 student files from the Year
1 cohort and another 19 files from the Year 2 cblieliability was calculated by dividing the
number of agreements between raters by the totabauof agreements and disagreements and
then multiplying by 100. The point-to-point agreemeas 99.5% for the Year 1 cohort and
99.5% for the Year 2 cohort. All discrepancies wesolved through discussion and consensus
prior to conducting analyses.
Data Analyses
Several statistical analyses were conducted tmmeathe primary and secondary
guestions posed by this research. Prior to conayithie planned analyses, a series of first-order
analyses were performed. This included screeningissing data and outliers, and checking
assumptions pertaining to normality of the sampdrggribution, homogeneity of variance, and
independence (Field, 2009). The analysis procedbetsvere employed are described below

with reference to each hypothesis.
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To examine the primary hypothesis that students pdrticipated in ERF intervention
classrooms would demonstrate higher scores on éyegwand literacy-related measures in
kindergarten, first and second grade than studeimtsparticipated in comparison classrooms, a
series of independent samples t-tests were cordlutite data were grouped according to
participation in the intervention or comparison @ilon and subtest scores on the North
Carolina K-2 Literacy Assessment and the DIBELSenartered as the dependent variables.
Needing to compare the mean performance betweervarition and comparison students on
literacy outcomes, the independent sample t-testdeamed the most appropriate procedure.
SPSS 19.0 was used to complete these analyses.

The second hypothesis purported the effects aicgzation inThe Time is Nown Pre-K
ERF project for Year 1 students were associateld awvitmediated by demographic variables. To
address this hypothesis, a series of multiple s=goe equations were conducted to examine the
individual and combined predictive value of inclddeedictors. Prior to completing the
analyses, new variables were created by calculgtmghange in subtest scores on the North
Carolina K-2 Literacy Assessment for each studenhftheir end-of-year performance data
from kindergarten to first grade. The new varialilest provided a single score of student’s
change in performance over an academic year weredhtered as dependent variables in
separate multiple regression equations. Specibtests analyzed included: Letter Sound
Identification: Upper Case (LSI_UC), Letter Soudeértification: Lower Case (LSI_LC), Letter
Sound Identification: Sounds (LSI_S), Book and PAwareness (BPA), Oral Retell (OR_PCT),
and Writing (W). Demographic information (i.e., agender, race, language spoken,
exceptionality, condition) served as independentibées in each equation and a forced entry

method was utilized. SPSS version 19.0 was usedrtplete these analyses.
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Next, to examine the hypothesis that effects ofigpation inThe Time is Nown Pre-K
ERF project were associated with or mediated bigasd preschool teacher and school
attended, Hierarchical Linear Modeling (HLM) wadiméd. HLM was selected as it accounted
for the nested design dhe Time is Nown Pre-Kproject (i.e., students placed within different
intervention and comparison classrooms locatedimvihe of the many elementary schools in
the district). With this analysis, participant’oses on measures of language and literacy
collected in preschool (i.e., Peabody Picture Votaty Test (PPVT); Phonological Awareness
Literacy Screener: Upper Case (PALS_UC); Phonolddglevareness Literacy Screener: Lower
Case (PALS_LC); Preschool Language Scale: Expressdmmunication (PLS _EC)) were
entered as dependent variables. Teacher and sthtaolvere also coded as dummy variables for
the purposes of the analysis. For each dependeablg 2 two-level and 2 three-level models
were constructed. The first two models (i.e., teeel), examined the singular effect of teacher
and school assignment upon student language amnadyt performance. In these two-level
models, teacher assignment and school assignmeetsas covariates and assumed fixed
effects. In the third model (i.e., three-level)ested term was created to examine the combined
effect of teacher and school assignment upon studeguage and literacy performance. As with
the prior two models, the effects were fixed toraiee the exact results for the data set. For the
fourth model (i.e., three-level), the nested tereated for the third model was re-entered but the
effects were set to random to account for any deémarher and school-level variables that may
have impacted student’s performance but were metilly measured. This sequence of four
models was repeated for all four dependent vargalblell maximum likelihood estimation was

employed for all HLM analyses as the number of stiisl assigned to each teacher and the
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number of teachers in each school was not equive&5S 19.0 was used to complete these
analyses.

Finally, to examine the hypothesis that a diffeeemould be noted in the effects of
participation inThe Time is Nown Pre-KERF project after one or two years of literacy
instruction in school, a series of paired-samplests were conducted. For the analyses, the data
was grouped according to participation in the wgdation or comparison condition. North
Carolina K-2 Literacy Assessment subtests for whkicklergarten and first grade end-of-year
data was available were selected and paired asidepevariables in separate t-tests. SPSS
version 19.0 was used to complete these analyses.

Summary

The current study examined the effects of paritgn inTheTime is_Nown Pre-KEarly
Reading First (ERF) project on kindergarten, fiestd second grade language and literacy
outcomes. The study also aimed to determine ieffexts of participation in the ERF project
were associated with student demographic variatdasher, school, and/or year of participation,
and if participation effects changed after onenar years of literacy instruction in the primary
grades. Preschool-aged data utilized in the stodgisted of information gathered during
student’s participation in Year 1 or 2 of the ERBjgect. School-aged data for students in
kindergarten, first and second grade consistedfofmation gathered on language- and literacy-
related measures collected as part of the schetdrsys general operating procedures and
demographic-related information. Using a combimatbindependent samples t-tests, multiple

regressions, HLM and paired samples t-tests, thedentral hypotheses were tested.
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CHAPTER 4
Results

The primary purpose of this investigation was ttedaine the effects of participation in
TheTime is Nown Pre-KEarly Rearing First (ERF) project on kindergartist, and second
grade language and literacy outcomes. Secondappges included exploring the impact
student-level demographics, classroom teacheroetmal/or year of participation had on the
language and literacy-related skills of the intati@n and comparison students. Additionally,
this study examined if the effects of participatiomhe Time is Nown Pre-K ERF project
changed after one or two years of literacy instoumcin school.

The study examined the performance of 170 stud¥iesr 1= 89 students; Year 2= 81
students) on measures of language and literacjdekgarten, first and second grade. Analyses
included first-order analyses (i.e., descriptiaistics), independent sample t-tests, multiple
linear regressions, Hierarchical Linear Modelind_§H, and paired-samples t-tests to answer
one primary and three secondary research quesiibesorimary research question was:

1. What are the effects of participationTheTime is Nown Pre-KERF project on
kindergarten, first, and second grade languagditemdcy outcomes?

The secondary research questions were:

2. For Year 1 participants, are the effects of pgytitibn inThe Time is Nown Pre-K

ERF project associated with or mediated by demducamriables?
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3. Are the effects of participation ifihe Time is Nown Pre-K ERF project associated
with or mediated by teacher or school assignment?

4. Do the effects of participation ithe Time is Nown Pre-K ERF project change after
one or two years of literacy instruction in school?

Language and literacy data collected for each stuctensisted of raw and standardized
scores on a variety of quantitative measures. Deapbgc information (i.e., age, gender, race,
language spoken, exceptionality, condition, teaassignment, school assignment) included
both qualitative and quantitative scores, and durmatyng was employed to convert all
gualitative data to quantitative scores for purgasfeanalysis. Additionally, for the second
research question that examined if participatiomhe Time is Nown Pre-K ERF project was
associated with or mediated by demographic varsallew variables were created by calculating
the change in subtest scores on the North Carihigd.iteracy Assessment for each student
from their end-of-year kindergarten performancéh@mr end-of-year first grade performance.
These new variables provided a single score thaticed student change in performance over an
academic year and allowed for a series of multipégession equations to be completed to
address the question.

Descriptive Statistics

Global screening of the data was performed by exigiunivariate descriptive statistics
for each subtest utilized in the planned analysésrmation pertaining to mean, standard
deviation, and minimum and maximum scores for esdessment completed during
participation inThe Time is Nown Pre-K ERF project are provided for Year 1 preschool

students in Table 4.1.
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Table 4.1
Descriptive Statistics for Year 1 Students: PostHreschool Measures

Intervention Comparison
Measure N Mean(SD) Min Max N Mean(SD) Min Max
PPVT 87 93.70(12.99) 58 121 83 90.22(18.82) 33 121

PALS UC 89 13.03(9.72) O 26 83 13.24(9.84) 0 26
PALS LC 39 18.095(5.14) 4 26 36 19.56(4.85) 7 26
PLS EC 88 9559(14.76) 50 122 79 94.35(17.77) 506 12

Note.PPVT, Peabody Picture Vocabulary Test- Fourthi&uitPALS UC, Phonological
Awareness Literacy Screener- Preschbplper Case Letter IdentificatigitALS_LC,
Phonological Awareness Literacy Screener — Preschower Case Letter Identification
PLS_EC, Preschool Language Scale — Fourth Ediigpressive Communication

Descriptive statistics for assessments completedglikindergarten for students who
participated in the ERF program are reported ind 4l2. All kindergarten data followed
expected patterns for means, minimums and maximaltmgugh small sample sizes were
observed for some variables. Descriptive statisticassessments completed during first grade
for students who participated in Year 1 of the gebjare reported in Table 4.3. Although all first
grade data followed expected means, minimums anihmoans, some subtests had small
samples sizes, which may have impacted subsequoalysas.

Finally, descriptive statistics for assessmentspietad in second grade are reported for
students who patrticipated in Year 1 of the ERFgubin Table 4.4. As with the preschool,

kindergarten, and first grade data, expected meaménums and maximums were observed for

all subtests.
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Table 4.2

Descriptive Statistics for Year 1 Students: Post#@ndergarten Measures

Intervention Comparison
Measure N Mean(SD) Min Max N Mean(SD) Min Max
LSI_UC 36 24.89(3.67) 5 26 35 24.57(4.60) 1 26
LSI LC 36 24.75(4.45) 4 28 35 2463(591) 0 28
LSI_S 5 19.60(10.46) 1 26 5 16.60(11.10) 4 26
BPA 27 17.89(3.20) 5 20 24 16.92(3.51) 8 20
OR PCT 38 .78(.18) 0 1 37  .73(.24) 0 1
PA1 5 520(1.34) 3 6 4  5.50(.57) 5 6
PA2 5 4.40(2.51) 0 6 5 5.00(1.23) 3 6
PA3 5 4.60(2.61) O 6 5  6.00(.00) 6 6
PA4 5 5.40(.89) 4 6 5 6.00(.00) 6 6
W 36  3.25(.84) 2 6 37  3.03(.96) 1 5
Sl 6 14.17(10.69) 1 28 5 19.00(4.64) 13 25

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatiorfoundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PAL, Phonological Awarene$sRA2, Phonological Awareness #2; PA3,
Phonological Awareness #3; PA4, Phonological Awassr#4; W, Writing; SI, Primary Spelling

Inventory
Table 4.3
Descriptive Statistics for Year 1 Students: Post-érst Grade

Intervention Comparison
Measure N Mean(SD) MinMax N Mean(SD) Min Max
LSl UC 5 26.00(.00) 26 26 15 25.40(1.68) 20 26
LSI LC 5 26.00(.00) 26 26 15 25.00(2.00) 20 26
LSl S 5 25.80(.447) 25 26 1522.60(4.97) 9 26
BPA 2 16.00(2.82) 14 18 4  17.75(1.89) 15 19
OR_PCT 19 .76(.08) 0 1 28 .67(.21) 0 1
S 19 39.53(13.80) 22 64 2940.90(20.52) 7 82
W 29 4.52(.87) 3 7 33 4.61(.966) 1 6
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PA1 14 586(36) 5 6 16 563(81) 3 6
PA2 14 544(94) 3 6 15 573(59) 4 6
PA3 14 593(27) 5 6 17 594(24) 5 6
PA4 14 579(42) 5 6 17 576(56) 4 6
PA5 16 588(34) 5 6 25 596200 5 6
PA6 16 556(1.50) 0 6 26 573 3 6
PA7 19 579(42) 5 6 28 564(62) 4 6
PAS 3 533116( 4 6 16513131 1 6
PA9 19 411(167) 1 6 26481(158 0 6
PA10 19 547(96) 3 6 26 573(72) 3 6
PA11 19 553(77) 4 6 26 554(71) 4 6

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatiorfoundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PAL, Phonological Awarene$sRA2, Phonological Awareness #2; PA3,
Phonological Awareness #3; PA4, Phonological Awassr#4; PA5, Phonological Awareness
#5; PA6, Phonological Awareness #6; PA7, Phonolighvareness #7; PA8, Phonological
Awareness #8; PA9, Phonological Awareness #9; PRhOnological Awareness #10; PA11,
Phonological Awareness #11; W, Writing; SI, Prim&pelling Inventory.

Table 4.4

Descriptive Statistics for Year 1 Students: Post-82cond Grade Measures
Intervention Comparison

Measure N Mean(SD) MinMax N Mean(SD) Min Max

NWF_PCT 34 b52.29(28.46) 2 98 34 47.85(28.45) 1 92
WUF_PCT 32 59.94(27.28) 7 99 35 43.54(29.64) 1 99
ORF_PCT 34 50.09(31.56) 1 95 35 47.60(31.77) 0 95

Note.NWF_PCT, Nonsense Word Fluency Accuracy; WUF_P®@®adrd Use Fluency Accuracy;
ORF_PCT, Oral Reading Fluency Accuracy
Note.Scores reported are middle-of-year
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Tables 4.5 to 4.7 provide the descriptive stassfiic students who participated in Year 2
of the ERF project on assessments completed iclpoes kindergarten, and first grade. No
second grade data is available for this cohortimse#hey had not completed second grade at the

time of this investigation.

Table 4.5

Descriptive Statistics for Year 2 Students: Postreschool Measures
Intervention Comparison

Measure N Mean(SD) Min Max N Mean(SD) Min Max

PPVT 66 95.32(14.15) 61 128 55 89.96(14.68) 53 119

PALS UC 63 11.48(9.74) 0 26 53 10.600951) 0 26
PALS LC 25 17.84(547) 6 26 20 1805(5.55 8 26
PLS EC 60 99.10(13.29) 71 133 55 97.15(13.60) 526 12

Note.PPVT, Peabody Picture Vocabulary Test- Fourthi&uitPALS_UC, Phonological
Awareness Literacy Screener- Preschbplper Case Letter IdentificatipifALS_LC,
Phonological Awareness Literacy Screener — Preschower Case Letter Identification
PLS_EC, Preschool Language Scale — Fourth Ediigpressive Communication
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Table 4.6
Descriptive Statistics for Year 2 Students: Post#@ndergarten Measures

Intervention Comparison
Measure N Mean(SD) Min Max N Mean(SD) Min Max

LSI_UC 30 25.53(1.14) 21 26 33 25.03(3.30) 9 26

LSI_LC 30 24.33(2.60) 15 26 33 24.09(3.94) 5 26

LSI_S 25 22.72(4.16) 10 26 29 22.38(4.03) 9 26
5

BPA 25 17.44(2.99) 10 20 28 16.21(3.21) 20
OR_PCT 26 .66(.26) 0 1 32  .59(.28) 0 1
PAl 8 538.74) 4 6 18 533(91) 3 6
PA2 16 3.94(214) 0 6 23 448206 1 6
PA3 26 569(62) 4 6 29 5.66(.86) 2 6
PA4 26 5.46(76) 3 6 29 5.38(.94) 2 6
W 37 3.24(.72) 1 5 31 2.97(66) 1 4
sl 25 18.00(8.10) 3 33 32 16.34(6.81) 3 32

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PA1, Phonological Awarene$sRA2, Phonological Awareness #2; PAS,
Phonological Awareness #3; PA4, Phonological Awassr#4; W, Writing; S, Primary Spelling
Inventory

Table 4.7
Descriptive Statistics for Year 2 Students: Postfarst Grade Measures

Intervention Comparison
Measure N Mean(SD) MinMax N Mean(SD) Min Max

LNF_PCT 42 51.24(26.23)) 6 94 325003061) 1 98
NWF_PCT 42 49.62(25.13) 2 98 3341.88(30.12) 2 99
PSF_ PCT 42 5290(28.94) 3 91 33242(27.16) 1 94
ORF_PCT 42 51.19(28.04) 4 98 339.25(23.77) 7 94
WUF_PCT 42 46.83(27.24) 1 96 3244.87(28.32) 4 96

Note.LNF_PCT, Letter Naming Fluency Accuracy; NWF_P®GIbnsense Word Fluency
Accuracy; PSF_PCT, Phoneme Segmentation Fluencyracg; ORF_PCT, Oral Reading
Fluency Accuracy; WUF_PCT, Word Use Fluency Accyrac

Note.Scores reported are middle-of-year
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Next, each variable was reviewed in regard to measof skewness and kurtosis.
Information pertaining to the preschool, kindergartfirst and second grade performance of
Year 1 students is located in Table 4.8, Table Ba®le 4.10, and Table 4.11. For Year 1
intervention and comparison students, scores on pneschool, kindergarten and first grade
subtests exceeded the critical range of +/-1.@Kexvness and +/-3.0 for kurtosis (Bulmer,
1979). Many measures were negatively skewed withkiartotic values. The presence of
negatively skewed scores indicated that a majofigtudents scored high on measures with only
a small portion of scores being low and in thestaflthe distribution. Low kurtotic values (i.e.,
kurtosis < 3.0) indicated that the distributionsobres was platykurtic with more scores falling
around the central peak (i.e., mean) than in tite tdigh kurtotic values (i.e., kurtosis > 3.0,
leptokurtic distribution) were observed for kindarign intervention and comparison students on
Letter Sound Identification: Upper Case (i.e., KI LUFC), Letter Sound Identification: Lower
Case (i.e., K_LSI_LC) and for intervention studesntisBook and Print Awareness (i.e., K_BPA)
and Oral Retelling accuracy (i.e., K_ OR_PCT). k@t fgrade, high kurtotic values occurred for
both intervention and comparison students on Plogicdl Awareness #3 and #6 measures (i.e.,
1 PA3 and 1_PAG6) as well as for comparison studemthie Phonological Awareness #1, #5, #8
and #10 measures (i.e., 1 PA1, 1 PA5,1 PA8, 1 PAldmparison students also had high
kurtotic values on the Letter Sound Identificatitimper Case measure (i.e., 1_LSI_UC). For
these leptokurtic distributions, more student seded in the tails of the distribution than around
the mean (i.e., central peak). Only the score ifoddrgarten intervention students on the
Phonological Awareness #3 measure (i.e., K_PA3)agghed a normal distribution (i.e.,

kurtosis = 3.0, mesokurtic distribution).
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Table 4.8
Skewness and Kurtosis for Year 1: Post-test Preddieasures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Congpar
PPVT -.38 -.56 -.22 .23
PALS_UC -.03 .06 -1.59 -1.64
PALS LC -72 -.63 .28 -.28
PLS _EC -1.05 -.82 1.35 .63

Note.PPVT, Peabody Picture Vocabulary Test- Fourthi&uitPALS_UC, Phonological
Awareness Literacy Screener- Preschbplper Case Letter IdentificatigifALS_LC,
Phonological Awareness Literacy Screener — Preschower Case Letter Identification
PLS_EC, Preschool Language Scale — Fourth Ediigpressive Communication

Table 4.9
Skewness and Kurtosis for Year 1: Post-test Kiraléeg Measures
Skewness Kurtosis
Subtest Intervention Comparison Intervention Conspar
LSI_UC -4.92 -4.42 26.20 21.34
LSI_LC -3.35 -2.95 13.75 9.68
LSI.S -2.17 -.57 4.79 -3.25
BPA -2.89 -1.23 10.02 72
OR_PCT -2.30 -2.14 8.75 4.89
PAl -1.71 .00 2.66 -6.00
PA2 -2.02 -1.36 4.23 2.00
PA3 -2.09 -2.09 4.42 4.42
PA4 -1.26 -1.26 31 31
w 1.01 -.26 2.27 .39
Sl .01 .08 -1.75 -.73

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PA1, Phonological Awarene$sRA2, Phonological Awareness #2; PAS,
Phonological Awareness #3; PA4, Phonological Awassr#4; W, Writing; S, Primary Spelling
Inventory
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Table 4.10
Skewness and Kurtosis for Year 1: Post-test Firatdé Measures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Conspar
LSI_UC -1.73 -2.92 2.46 8.39
LSI_LC -.63 -1.92 -.20 2.47
LSI_S -2.25 -1.93 5.21 3.56
BPA -- -1.66 -- 2.62
OR_PCT 14 -2.45 -11 6.06
Sl 75 .81 -.86 -.43
W A7 -1.98 1.28 5.25
PAl -2.30 -2.6 3.79 7.65
PA2 -1.72 -2.27 2.50 4.79
PA3 -3.74 -4.12 14.00 17.00
PA4 -1.57 -2.47 .50 5.84
PAS5 -2.51 -5.00 4.90 25.00
PAG6 -3.83 -2.79 14.94 6.86
PA7 -1.55 -1.59 42 1.57
PAS -1.73 -2.29 -- 6.35
PA9 -.51 -1.65 - 75 241
PA10 -1.58 -2.95 1.16 8.67
PAl1l -1.31 -1.26 A7 31

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PA1, Phonological Awarene$sRA2, Phonological Awareness #2; PAS,
Phonological Awareness #3; PA4, Phonological Awassr#4; PA5, Phonological Awareness
#5; PA6, Phonological Awareness #6; PA7, Phonoldghavareness #7; PA8, Phonological
Awareness #8; PA9, Phonological Awareness #9; PRhOnological Awareness #10; PA11,
Phonological Awareness #11; W, Writing; Sl, Prim&pelling Inventory
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Table 4.11
Skewness and Kurtosis for Year 1: Post-test SeGoade Measures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Conspar
NWF_PCT -.18 -.34 -1.08 -1.36
WUF_PCT -.60 43 -.83 -.69
ORF_PCT -.08 .06 -1.59 -1.38

Note.NWF_PCT, Nonsense Word Fluency Accuracy; WUF_P®@drd Use Fluency Accuracy;
ORF_PCT, Oral Reading Fluency Accuracy
Note.Scores reported are middle-of-year

Skewness and kurtosis information for Year 2 sttslen preschool, kindergarten, and
first grade is located in Table 4.12, Table 4.18 @able 4.14. Most preschool and kindergarten
scores were negatively skewed. As with Year 1 sttgjenany scores were high with a fewer
number of students receiving low scores on subtelsgh kurtotic values, which indicated
leptokurtic distributions, were noted for kindergar intervention and comparison students on
the Letter Sound Identification: Upper Case (Ke.L.SI_UC) and Letter Sound Identification:
Lower Case subtests (i.e., K_LSI_LC). High kurtatadues were also noted for kindergarten
comparison students on the Phonological Awarengssé #4 measures (i.e., K_PA3 and
K_PA4). These high kurtotic values indicated lepidic distributions with high, sharp central
peaks and many scores falling in the tails of tis&i@utions.

Although skewness and kurtosis values exceededritieal ranges for a majority of the
preschool, kindergarten, and first grade measpitasned analyses were continued for Year 1
and Year 2 students as the performance of theveriion and comparison groups were similar.
This decision was also supported as many of thated skewness and kurtotic values were

attributed to students reaching the ceiling (tegp) scores on subtests of the North Carolina K-2

Literacy Assessment.
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Table 4.12
Skewness and Kurtosis for Year 2: Post-test Preddieasures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Congpar
PPVT -.24 -47 .16 .07
PALS_UC 31 .48 -1.60 -1.45
PALS LC -.28 -.31 -.62 -.93
PLS _EC .69 -.83 48 1.56

Note.PPVT, Peabody Picture Vocabulary Test- Fourthi&uitPALS_UC, Phonological
Awareness Literacy Screener- Preschbplper Case Letter IdentificatigiPALS_LC,
Phonological Awareness Literacy Screener — Preschower Case Letter Identification
PLS_EC, Preschool Language Scale — Fourth Ediigpressive Communication

Table 4.13
Skewness and Kurtosis for Year 2: Post-test Kiraléeg Measures
Skewness Kurtosis
Subtest Intervention Comparison Intervention Cornspar
LSI_UC -2.88 -4.26 8.76 18.96
LSI_LC -2.24 -4.05 5.30 18.19
LSS -1.66 -1.99 2.40 4.02
BPA -1.32 -1.66 .65 4.42
OR_PCT -2.14 -1.54 3.65 g1
PAl -.82 -1.30 -.15 1.08
PA2 -.56 -.99 -1.21 -.81
PA3 -1.92 -3.27 2.72 12.02
PA4 -1.63 -2.24 3.13 5.94
W -41 -72 1.94 1.94
Sl -.39 -42 -.17 .02

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; PA1, Phonological Awarene$sRA2, Phonological Awareness #2; PAS,
Phonological Awareness #3; PA4, Phonological Awassr#4; W, Writing; S, Primary Spelling
Inventory
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Table 4.14
Skewness and Kurtosis for Year 2: Post-test Firatdé Measures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Cornspar
LNF_PCT -17 .26 -.85 -1.22
NWF_PCT 40 40 -.45 -1.02
PSF_PCT -.33 .33 -1.28 -.97
ORF_PCT .14 .67 -1.08 -.43
WUF_PCT A2 .33 -1.07 -1.03

Note.LNF_PCT, Letter Naming Fluency Accuracy; NWF_P®Ibnsense Word Fluency
Accuracy; PSF_PCT, Phoneme Segmentation Fluencyracg; ORF_PCT, Oral Reading
Fluency Accuracy; WUF_PCT, Word Use Fluency Accyrac
Note.Scores reported are middle-of-year

In addition to examining measures of skewness anib$is, boxplots were generated for
all Year 1 and Year 2 intervention and comparigodents on all preschool, kindergarten, first
and second grade measures. Although outliers weeslior some of the subtests, individual
inspection of each outlier revealed that it wasdw# to incorrect data entry or missing data.
Instead, analyses of all outliers revealed thatescwere within the expected range for each
subtest and were a reflection of either high or student scores. As this level of performance
variation is typical of the diverse population eégchool-age children included in the project, all
outliers were retained for further analyses.

Independent Samples T-Tests

A primary aim of this investigation was to examthe effects of participation ifhe
Time is_Nown Pre-KERF project on kindergarten, first, and second gfadguage and literacy
outcomes. It was hypothesized that students whajpated in ERF intervention classrooms
would demonstrate higher scores on language arddy measures in kindergarten, first and

second grade than students who participated in adsgn classrooms. To accomplish this aim,

a series of independent samples t-tests were ctedlugll independent samples t-tests were
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based on the combined performance of Year 1 (naB@)Year 2 (n=81) students. The grouping
variable was based on participation in the intetioen(n=92; Year 1=46; Year 2= 46) or
comparison (n=78; Year 1=43; Year 2=35) classrodorgg their preschool year.

Prior to completing the planned analyses, data weneened at the univariate level to
ensure they met the required assumptions. Additgsraening of the data was warranted as this
research question examined the overall effect dfgyaation in the ERF project for students in
intervention or comparison classrooms and the coetbperformance of Year 1 and Year 2
students. As depicted in Table 4.15 through Talllé,Aombined Year 1 and Year 2 scores had
skewness values that exceeded the critical rangé b and kurtosis values that exceeded the
range of +/-3.0 (Dover, 1979). Except for DIBEL®®sts in first and second grade, most
subtests of the North Carolina K-2 Literacy Assesshwere highly negatively skewed (i.e.,
skewness <1.0) with inflated kurtotic values (ikeirtosis >3.0, leptokurtic distribution). Only
first grade Letter Sound Identification: Sounds.(i1_LSI_S) and Book and Print Awareness
(i.e., 1_BPA) approximated a normal distributiom (i kurtosis = 3.0, mesokurtic distribution).
With the observed levels of skewness and kurtdsigs acknowledged that the results of all

independent sample t-tests may be biased and stiairkefore be interpreted with caution.
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Table 4.15
Skewness and Kurtosis for Year 1 and Year 2: Kgahten Measures

Skewness Kurtosis

Subtest Intervention Comparison Intervention Congpar
LSI_UC -4.96 -3.96 29.79 15.87
LSI_LC -2.63 -3.16 7.99 11.51
LSI_S -2.47 -2.03 6.95 3.50
BPA -2.12 -1.34 5.17 2.07
OR_PCT -3.70 -2.06 12.08 2.32
w 45 -.32 2.04 .95
PA_1 -1.59 -1.47 2.45 2.39
PA_2 -1.31 -1.42 44 .69
PA_ 3 -3.75 -3.57 16.41 14.41
PA 4 -1.48 -2.46 2.19 7.13
Sl -.37 -.49 -.57 A7

Note. LSI_UC, Letter Sound Identificatiodpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; W, Writing; PA1, Phonologidalvareness #1; PA2, Phonological
Awareness #2; PA3, Phonological Awareness #3; PAdnological Awareness #4; Sl, Primary
Spelling Inventory

Table 4.16
Skewness and Kurtosis for Year 1 and Year 2: Brafde Measures

Skewness Kurtosis
Subtests Intervention Comparison Intervention Camspa
LSl UC -1.53 -2.52 .94 5.32
LSI LC =17 -1.38 1.34 1.11
LSl S -2.00 -1.85 4.00 3.20
BPA -- -1.66 -- 2.62
OR_PCT .15 =27 -2.14 -2.06
S -.08 .63 -.82 -.30
W -1.11 -2.16 .35 5.38
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PA_1

PA_2

PA 3

PA 4

PA 5

PA_6

PA 7

PA 8

PA_9
PA_10

PA 11
LNF_PCT*
NWF_PCT*
PSF_PCT*
ORF_PCT*
WUF_PCT*

-3.56
-2.36
-3.71
-3.44
-3.80
-2.54
-3.86
-2.53
-.60
-2.38
-2.81
-.01
37
-.23
.25
13

-2.64
-2.96
-4.12
-2.47
-5.00
-2.79
-1.70
-2.62
-1.85
-3.14
-1.36
.26
.50
46
.68
24

13.16
5.97
13.99
12.48
14.95
5.18
15.97
7.14
-.58
6.25
9.19

-.85
-.53
-1.21
-.89
-1.01

7.65
9.40
17.00
5.84
25.00
6.86
2.28
8.50
3.18
9.97
.53
-1.15
-.88

-.95
-.53
-1.04

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; Sl, Primary Spelling Inventow, Writing; PA1, Phonological
Awareness #1; PA2, Phonological Awareness #2; IPABnological Awareness #3; PA4,
Phonological Awareness #4; PA5, Phonological Awassr#5; PA6, Phonological Awareness
#6; PA7, Phonological Awareness #7; PA8, Phonolighavareness #8; PA9, Phonological
Awareness #9; PA10, Phonological Awareness #10;1PRhonological Awareness #11,;
LNF_PCT, Letter Naming Fluency Accuracy; NWF_PCDnsense Word Fluency Accuracy;
PSF_PCT, Phoneme Segmentation Fluency Accuracy; ®RF, Oral Reading Fluency

Accuracy; WUF_PCT, Word Use Fluency Accuracy

Note.*Year 2 students only
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Table 4.17
Skewness and Kurtosis for Year 1 and Year 2: SeGoade Measures

Skewness Kurtosis
Subtest Intervention Comparison Intervention Congpar
NWF_PCT -.15 -.50 -.91 -1.17
WUF_PCT -.38 .67 -1.12 -.46
ORF_PCT A5 .08 -1.46 -1.46

Note.NWF_PCT, Nonsense Word Fluency Accuracy; WUF_P@drd Use Fluency Accuracy;
ORF_PCT, Oral Reading Fluency Accuracy
Note.Scores reported are middle-of-year
Note.*Year 1 students only

Combined group mean and standard deviations weredbmputed for ERF Year 1 and
Year 2 students according to group participatiom,(intervention or comparison). The resulting
sample statistics for ERF Year 1 and 2 studenigragle are displayed in Table 4.18, Table 4.19
and Table 4.20. During kindergarten, except fortieasures Phonological Awareness #2, #3,
and #4 (i.e., K_PA2, K_PA3, K_PA4), students whdipgpated in ERF intervention classrooms
achieved higher average scores with less variditien standard deviation) on subtests of the
North Carolina K-2 Literacy Assessment than stusl@mtomparison classrooms. In first grade,
comparison students outperformed intervention stisden most subtests of the North Carolina
K-2 Literacy Assessment while intervention studenigperformed comparison students on
DIBELS subtests. The scores of intervention stuslbatl greater variability than comparison
students on the Phonological Awareness subtesktediorth Carolina K-2 Literacy Assessment
but generally less variation on the DIBELS subtésitsally, in second grade, intervention and
comparison students performed similarly on the iMaoss Word Fluency (i.e., 2 NWF_PCT)

and Oral Reading Fluency subtests (i.e., 2 ORF_PCihe DIBELS. Comparison students did

outperform intervention students on the Word Useefty (i.e., 2. WUF_PCT) subtest.
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With these results, it is important to note thegtlae ceiling effect for both intervention
and comparison students on the two Letter Sounatifttion subtests (Upper Case and Lower
Case). The narrow score range and negative skéve afata indicated that many students
approached the maximum score for both subtestseognid of kindergarten and were therefore

not able to demonstrate progress in first grade.
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Table 4.18

Sample Statistics for ERF Year 1 and Year 2 Stad&ntdergarten Measures

Intervention Comparison
Std. Std.

Subtest N Mean Range* Deviation N Mean Range* Deviation
LSI_UC 76 25.01 5-26 2.94 70 24.47 1-26 4.87
LSI_LC 30 24.13 4-28 4.34 70 24.24 0-28 4.97
LSI_S 52 22.20 1-26 5.55 34 21.53 4-26 5.75
BPA 64 17.67 5-20 3.08 52 16.54 5-20 3.34
OR_PCT 73 .94 .00-1.00 24 69 .86 .00-1.00 .35
w 31 3.25 1-6 .78 68 3.00 1-5 .83
PAl 31 5.48 3-6 a7 38 5.47 3-6 73
PA2 31 4.55 0-6 1.95 38 4.79 1-6 1.73
PA3 31 5.52 0-6 1.18 34 5.71 2-6 .80
PA4 31 5.45 3-6 a7 34 5.47 2-6 .90
S 31 17.26 1-33 8.60 37 16.70 3-32 6.57

Note. LSI_UC, Letter Sound Identificatiodpper CaseLSI_LC, Letter Sound Identificatiomower CaseLetter Sound
Identification,SoundsBPA, Book and Print Awareness; OR_PCT, Oral Réteturacy; W, Writing; PAL, Phonological Awareness
#1; PA2, Phonological Awareness #2; PA3, Phonolighvareness #3; PA4, Phonological Awareness #4P&hary Spelling

Inventory

Note.*Minimum and maximum scores reported
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Table 4.19

Statistics for ERF Year 1 and Year 2 StudentstErsde Measures

Intervention Comparison
Std. Std.

Subtest N Mean Range* Deviation N Mean Range* Deviation
LSI_UC 14 25.57 24-26 .76 20 25.20 19-26 2.07
LSI_LC 14 25.86 24-28 1.03 20 25.25 20-28 2.22
LSI_S 4 16.00 25-26 .50 14 22.36 9-26 5.06
BPA 2 16.00 14-18 2.83 4 17.75 15-19 1.89
OR_PCT 28 46 .00-1.00 51 32 .56 .00-1.00 .50
W 35 3.74 0-7 1.90 34 4.44 0-6 1.24
Sl 25 30.04 0-64 20.97 30 39.53 0-82 21.50
PAl 15 5.47 0-6 1.55 16 5.63 3-6 .81
PA2 15 5.07 0-6 1.67 16 5.44 1-6 1.32
PA3 15 5.53 0-6 1.55 17 5.94 5-6 24
PA4 15 5.40 0-6 1.55 17 5.76 5-6 .56
PA5 17 5.53 0-6 1.47 25 5.96 5-6 .20
PAG6 17 5.24 0-6 1.99 26 5.73 3-6 .78
PA7 20 5.50 0-6 1.36 27 5.70 4-6 .94
PA8 20 5.20 0-6 1.51 27 5.37 1-6 1.12
PA9 20 3.90 0-6 1.86 25 4.88 0-6 1.56
PA10 20 5.20 0-6 1.54 25 5.84 4-6 A7
PA1l 20 5.25 0-6 1.45 25 5.56 4-6 g1
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LNF_PCT* 51 49.33 4-94 26.10 38 45.84 1-98 29.67

NWF_PCT* 51 48.29 2-98 25.31 39 39.69 2-99 29.23
PSF_PCT* 51 52.20 3-96 28.21 39 40.33 1-94 27.38
ORF_PCT* 51 50.33 4-98 26.53 38 39.16 7-94 23.70
WUF_PCT* 51 45.82 1-96 27.07 38 44.26 3-96 28.15

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identificatiohower CaselLetter Sound
Identification,SoundsBPA, Book and Print Awareness; OR_PCT, Oral Ré&teturacy; Sl, Primary Spelling Inventory; W,
Writing; PA1, Phonological Awareness #1; PA2, PHogal Awareness #2; PA3, Phonological AwareneéssA4, Phonological
Awareness #4; PA5, Phonological Awareness #5; PA6nological Awareness #6; PA7, Phonological Awassn#7; PAS,
Phonological Awareness #8; PA9, Phonological Aweass#9; PA10, Phonological Awareness #10; PAl1lnélbgical Awareness
#11; LNF_PCT, Letter Naming Fluency Accuracy; NWETR Nonsense Word Fluency Accuracy; PSF_PCT, Phenem

Segmentation Fluency Accuracy; ORF_PCT, Oral RepHinency Accuracy; WUF_PCT, Word Use Fluency Aecyr
*Minimum and maximum scores reported
Note.*Year 2 students only



Table 4.20
Sample Statistics for ERF Year 1 and Year 2 Stad&eicond Grade Measures

Intervention Comparison
Std. Std.
Subtest N Mean Range* Deviation N Mean Range* Deviation
NWF_PCT* 27 49.85 0-98 28.94 27 50.59 1-92 27.20
WUF_PCT* 26 54.05 0-99 30.27 28 39.39 1-99 30.33
ORF_PCT* 27 45.15 0-93 31.18 28 46.61 0-94 31.92

=0T

Note.NWF_PCT, Nonsense Word Fluency Accuracy; WUF_P@®rd Use Fluency Accuracy; ORF_PCT, Oral Readinghty
Accuracy

Note.Scores reported are middle-of-year
Note.*Year 1 students only



A series of independent samples t-tests weredbrducted for subtests of the North
Carolina K-2 Literacy Assessment and the Dynamaiciators of Basic Early Literacy Skills
(DIBELS) to evaluate whether children in ERF intamtion classrooms performed significantly
better on measures of language and literacy thatests in comparison classrooms. As
documented in Table 4.21, no statistically sigaificdifference was found for kindergarten
student scores on the Book and Print AwarenessKi.8PA),t(102) = -1.80, p = .08, and the
Writing subsets (i.e., K_W}(139) = -1.82, p = .07; however, for each subiagtyvention
students obtained higher mean scores than compaisdents.

As displayed in Table 4.22, a statistically sigraht difference was found between the
first grade performance of intervention and congraristudents on the Phoneme Segmentation
Fluency (i.e., 1 PSF_PCT}88) = -2.00, p = .05, and the Oral Reading Fluginey,

1 ORF_PCT){(87) =-2.06, p = .04, subtests. For both subtssislents in intervention
classrooms achieved higher average scores thaangsuich comparison classrooms. Statistical
significance was also approached on the Writireg,(L_W) t(58.61) = 1.82, p = .08, the
Phonological Awareness #9 (i.e., 1_PA®3) = 1.92, p = .06, and the Phonological Awarenes
#10 (i.e., 1_PA10)(21.86) = 1.79, p = .09, subtests. Interestingly these subtests,

comparison students achieved higher mean scoresritevention students.
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Table 4.21
Independent Samples T-Tests for Combined ERF &rtBon and Comparison Students:
Kindergarten Measures

Sig.
Subtest F Sig. t df (2-tailed)
LSI_UC 3.04 .08 -.82 144 41
LSI_ LC 13 T2 14 144 .89
LSI_S .02 .89 -.47 62 .64
BPA .52 A7 -1.80 102 .08
OR_PCT 10.34 .00 -1.57 121.08 12
w .73 .39 -1.82 139 .07
PAl .06 .81 -.06 67 .96
PA2 .68 41 .55 67 .59
PA3 1.44 24 a7 63 45
PA4 .02 .90 .09 63 .93
SI 2.39 A3 -.30 66 .76

Note. LSI_UC, Letter Sound Identificatiodpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; W, Writing; PA1, Phonologidalvareness #1; PA2, Phonological
Awareness #2; PA3, Phonological Awareness #3; PAénological Awareness #4; Sl, Primary
Spelling Inventory

Note. X*= Equal variances not assumed

Table 4.22
Independent Samples T-Tests for Combined ERF &nieon and Comparison Students: First
Grade Measures

Sig.
Subtest F Sig. t df (2-tailed)
LSI_UC 3.18 .08 -.64 32 .53
LSI_LC 5.11 .03 -.95 32 .35
LSI_S 2.82 A1 -1.31 16 21
BPA .65 A7 .93 4 40
OR_PCT 15 .70 75 58 46
Sl .06 .80 1.65 53 A1
w 4.30 .04 1.82 58.61 .08

105



PA1l .69 A1 .36 29 M2

PA2 49 49 69 29 50
PA3 4.73 .04 1.00  14.60 33
PA4 2.37 13 91 30 37
PA5 7.95 .00 1.21  16.41 25
PAG 5.71 .02 98  19.25 34
PA7 1.91 17 71 45 48
PA8 .86 .36 45 45 66
PA9 1.94 17 1.92 43 .06
PA10 14.30 .00 1.79 21.86 09
PA11 2.83 10 94 43 35
LNF_PCT* 1.86 18 -.59 87 56
NWF_PCT* 1.80 18 149 88 14
PSF_PCT* 38 54 2.00 88 05

ORF_PCT* 53 A7 2.06 87 04

WUF_PCT( 30 59 226 87 79

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Caseletter Sound IdentificatioroundsBPA, Book and Print Awareness; OR_PCT,
Oral Retell Accuracy; Sl, Primary Spelling Inventow, Writing; PA1, Phonological
Awareness #1; PA2, Phonological Awareness #2; IPABnological Awareness #3; PA4,
Phonological Awareness #4; PA5, Phonological Awassr#5; PA6, Phonological Awareness
#6; PA7, Phonological Awareness #7; PA8, Phonolighavareness #8; PA9, Phonological
Awareness #9; PA10, Phonological Awareness #10;1PRhonological Awareness #11,;
LNF_PCT, Letter Naming Fluency Accuracy; NWF_PCDnsense Word Fluency Accuracy;
PSF_PCT, Phoneme Segmentation Fluency Accuracy; ®RF, Oral Reading Fluency
Accuracy; WUF_PCT, Word Use Fluency Accuracy

Note.X®= Equal variances not assumed

Note.*Year 2 students only

Finally, no statistically significant differencesre found for measures in second grade.
However, on the Word Use Fluency (i.e., 2. WUF_P@5R) =-1.78, p = .08, subtest, the

intervention students achieved higher average sabesn the comparison group (see Table 4.23).
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Table 4.23
Independent Samples T-Tests for Combined ERF &rniBon and Comparison Students: Second
Grade Measures

Sig.
Subtest F Sig. t df (2-tailed)
NWF_PCT* .00 .95 .10 52 .92
WUF_PCT* A7 .68 -1.78 52 .08
ORF_PCT* .02 .89 A7 53 .87

Note.NWF_PCT, Nonsense Word Fluency Accuracy; WUF_P®@drd Use Fluency Accuracy;
ORF_PCT, Oral Reading Fluency Accuracy
Note.Year 1 students only

Summary of Independent Samples T-Tests
The primary purpose of this series of analysestv@xamine the effects of participation

in TheTime is_ Nowin Pre-KERF project on kindergarten, first, and second gtadguage and
literacy outcomes. It was hypothesized that stugesito participated in ERF intervention
classrooms would demonstrate higher scores on éayggand literacy measures in kindergarten,
first, and second grade than students who partedpia comparison classrooms. Descriptive
statistics were generated to screen the data aathuee existing relationships between
kindergarten, first, and second grade data. A se@fiecndependent samples t-tests were then
examined to determine if a significant differengésted between the mean performance of ERF
intervention and comparison students.

It was concluded that intervention students pentd statistically significantly better
than comparison students in first grade on the BfmenSegmentation Fluency (i.e.,
1 PSF_PCT) and the Oral Reading Fluency (i.e., I B®T) subtests. In kindergarten,
intervention students scored higher than compassatents on the Book and Print Awareness
(i.e., K_BPA) and Writing (i.e., K_W) subtests, libé difference was not statistically

significant. In first grade, comparison studentdqrened better than intervention students on the
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Writing (i.e., 1_W) subtest as well as the PhonaalgAwareness #9 and #10 (i.e., 1_PA9,
1 PA10) subtests, but once again, the differenaes wot statistically significant.
Multiple Regression Analyses

A secondary aim of this research was to examitteeieffects of participation ifihe
Time is_Nown Pre-KERF project for Year 1 students were associatéia evimediated by
demographic variables. It was hypothesized thatesttislevel demographic variables (i.e. age,
gender, race, language spoken, exceptionalitycandition) would have an effect on Year 1
students’ participation ifthe Time is Nown Pre-K ERF project. To examine this hypothesis,
multiple regression analyses with forced entry wesed to examine the individual and
combined predictive value of selected predictorsuintests of the North Carolina K-2 Literacy
Assessment. The same full, six-variable model, @ge, gender, race, language, exceptionality,
and condition) was used with all subtests of thettNGarolina K-2 Literacy Assessment. Due to
changes in data collection procedures across timksystem after Year 2 students entered
kindergarten (i.e., implementation of DIBELS ratkiean North Carolina K-2 Literacy
Assessment) and the limited availability of dataYear 2 students (i.e., available sample sizes
less than 10 students), multiple regression analysge only conducted for Year 1 students on
subtests of the North Carolina K-2 Literacy Assessin

Letter Sound Identification: Upper Cagefull model containing all six predictor
variables (i.e., age, gender, race, language spekeerptionality, and condition) was
constructed to examine the impact of student Ideatographic variables upon Year 1 student
performance on the Letter Sound Identification: elppase subtest of the North Carolina K-2
Literacy Assessment. As shown in Table 4.24, thierfodel resulted in an equation that was not

significant and did not strongly predict studerdirgpe on kindergarten and first grade
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performance on the Letter Sound Identification: elppase subtesRE= .28, p = .436).
Collectively, the combination of six predictors praiccounted for a small portion of student
variation on the Letter Sound Identification: Upg@ase subtesk’ = .080,F(6, 69) = .995, p =
.436. These results indicate that 8% of the vaganstudent identification of upper case letters
can be explained by the linear combination of sttdemographic variables. It is important to
note that of all the predictor variables, Condit{brs -1.866, p = .066) and Language Spoken
(i,e., ELL_A) ¢ =-1.154, p = .253) had the largest impact upodesitiperformance variability
on the Letter Sound Identification: Upper Case asthtWhile both effects were negative, only
the condition variable approached significance {&dae 4.25). The resulting full, six variable
model for Letter Sound Identification: Upper Casedpresented by the following equation:
K1_LSI_UC =.139CAY + .040RACE_A + .079GENDER_A156ELL_A -
.007EXCEPTIONALITY_A - .225CONDITION
Table 4.24

Multiple Regression for Full, Six-Variable Modef foetter Sound Identification: Upper Case
Subtest

R R Square Adjusted R Square Std. Error of thentzté

282(a) .080 .000 2.468

Note.a. Predictors: (Constant) CAY, Chronological Agerears; RACE_A, Race Adjusted,;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition
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Table 4.25
Predictor Characteristics for Multiple Linear Regon using the Full, Six-Variable Model for
Letter Sound Identification: Upper Case Subtest

Measure Standardized
Coefficient
(Beta) t Sig.

CAY 139 1.148 .255
RACE_A .040 .304 762
GENDER_A .079 .662 510
ELL_A -.156 -1.154 .253
EXCEPTIONALITY_A -.007 -.061 .952
CONDITION_A -.225 -1.866 .066

Note.CAY, Chronological Age in Years; RACE_A, Race Aslied; GENDER_A, Gender
Adjusted; ELL_A, Language Spoken; EXCEPTIONALITY_BExceptionality Adjusted;
CONDITION, Condition

Letter Sound Identification: Lower Caséhe full model containing all six predictor
variables (i.e., age, gender, race, language spekeeptionality, and condition) examined the
impact of student level demographic variables uyear 1 student performance. As documented
in Table 4.26, the full model did not strongly pidtudent change from kindergarten to first
grade performance on the Letter Sound Identificati@wer Case subtefRE .303, p = .337)
and was not statistically significant. The combimaiof six predictors only accounted for 9% of
student variation on the Letter Sound Identificatibower Case subted®’ = .092,F(6, 69) =
1.161, p = .337. Within this model, Conditidrn=(-1.828, p = .072) and Language Spoken (i.e.,
ELL_A) (t=-1.536, p =.129) had the largest impact upodestuperformance, with both
effects being negative. Chronological Age in Yegars 1.486, p =.142) and Race (t=1.021, p =
.311) also had noticeable positive effects on #meability of student performance (see Table

4.27). The resulting six variable model for Let®mund Identification: Lower Case is

represented by the following equation:
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K1 LSI LC =.178CAY + .135RACE_A + .048GENDER_A207ELL_A -
.002EXCEPTIONALITY_A - .219CONDITION
Table 4.26

Multiple Regression for Full, Six-Variable Modef foetter Sound Identification: Lower Case
Subtest

R R Square Adjusted R Square Std. Error of thentzdé

.303(a) .092 .013 2.939

Note.a. Predictors: (Constant) CAY, Chronological Agerears; RACE_A, Race Adjusted,;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition

Table 4.27
Predictor Characteristics for Multiple Linear Regsgon using the Full, Six-Variable Model for
Letter Sound Identification: Lower Case Subtest

Measure Standardized
Coefficient
(Beta) t Sig.

CAY 178 1.486 142
RACE_A 135 1.021 311
GENDER_A .048 407 .685
ELL A -.207 -1.536 .129
EXCEPTIONALITY_A .002 .018 .986
CONDITION_A -.219 -1.828 .072

Note.CAY, Chronological Age in Years; RACE_A, Race Aslied; GENDER_A, Gender
Adjusted; ELL_A, Language Spoken; EXCEPTIONALITY_BExceptionality Adjusted;
CONDITION, Condition

Letter Sound Identification: Soundss documented in Table 4.28, the full, six-predicto
model did not strongly predict student change flondergarten to first grade performance on
Letter Sound Identification: SoundR € .311, p =.789). The combination of six predistor
accounted for 9% of the variance in student idiatifon of sounds on the subteRt=.097,

F(6, 29) = .519, p = .789. Within this model, Chrtmgical Age in Yearst(= 1.051, p =.302)

had the greatest effect upon the variability oflstu performance, but Gendér(-.732, p =
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.470) and Conditiont& -.892, p = .380) also had negative effects (sd#er4.29). It is
important to note that unlike other subtests ofMloeth Carolina K-2 Literacy Assessment with
sample sizes of at least 75 students availablarfalyses, the Letter Sound Identification:
Sounds subtest only consisted of 36 students atcdmes of the analysis should be interpreted
with caution. The resulting six variable model k&tter Sound Identification: Sounds is
represented by the following equation:

K1_LSI_S =.212CAY + .054RACE_A - .147GENDER_AD46ELL_A +

.J09EXCEPTIONALITY_A - .173CONDITION

Table 4.28
Multiple Regression for Full, Six-Variable Modef fcetter Sound Identification: Sounds Subtest
R R Square Adjusted R Square Std. Error of theizté
311(a)* .097 -.090 4.002

Note.a. Predictors: (Constant) CAY, Chronological Ageremars; RACE_A, Race Adjusted;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition

Note.* n=36

Table 4.29
Predictor Characteristics for Multiple Linear Regsgon using the Full, Six-Variable Model for
Letter Sound Identification: Sounds Subtest

Measure Standardized
Coefficient
(Beta) t Sig.

CAY 212 1.051 .302
RACE_A .054 256 .800
GENDER_A -.147 -.732 470
ELL A -.046 -.207 .837
EXCEPTIONALITY_A .109 .503 .619
CONDITION_A -.173 -.892 .380

Note.CAY, Chronological Age in Years; RACE_A, Race Aslied; GENDER_A, Gender
Adjusted; ELL_A, Language Spoken; EXCEPTIONALITY_BExceptionality Adjusted;
CONDITION, Condition
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Book and Print AwarenesBor the next subtest of the North Carolina K-2 taty
Assessment, Book and Print Awareness, Table 4.8@sthat the full, six variable model did
not strongly predict student change in performdnm@ kindergarten to first grad®¢E .271, p
=.492). The combination of six predictors accodrte 7% of the variance in student
demonstration of print concepts and book awareti@ss,073,F(6, 69) = .911, p = .492.
Examining the model, Genddr<1.622, p = .109) had the largest impact uporvémability of
student performance and Conditid=(-1.220, p = .227) had the largest negative imppon
student performance (see Table 4.31). The resudtingariable model for Book and Print
Awareness is represented by the following equation:

K1_BPA = .058CAY + .033RACE_A + .193GENDER_A +9H L _A +

.012EXCEPTIONALITY_A - .148CONDITION

Table 4.30
Multiple Regression for Full, Six-Variable Modef #8ook and Print Awareness Subtest
R R Square Adjusted R Square Std. Error of theizté
271(a) .073 -.007 1.897

Note.a. Predictors: (Constant) CAY, Chronological Agerears; RACE_A, Race Adjusted;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition
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Table 4.31
Predictor Characteristics for Multiple Linear Regon using the Full, Six-Variable Model for
Book and Print Awareness Subtest

Measure Standardized
Coefficient
(Beta) t Sig

CAY .058 481 .632
RACE_A .033 .246 .806
GENDER_A 193 1.622 .109
ELL A .059 434 .665
EXCEPTIONALITY_A .012 104 918
CONDITION_A -.148 -1.220 227

Note.CAY, Chronological Age in Years; RACE_A, Race Aslied; GENDER_A, Gender
Adjusted; ELL_A, Language Spoken; EXCEPTIONALITY_BExceptionality Adjusted;
CONDITION, Condition

Oral Retell.For the Oral Retell subtest, the full model contagrall six predictor
variables (Table 4.32) did not strongly predicdetot change from kindergarten to first grade
performance on the Oral Retell subtdst(.155, p = .945). The combination of six predistor
only accounted for 2% of variation in student aetklling performance®’ = .024,F(6, 68) =
.280, p = .945. Within this model, it is importaatnote that all variables except for Rate (
1.72, p = .864) had a negative impact upon thealdity in student performance (see Table
4.33). The resulting six variable model for Oratd&leng is represented by the following
equation:

K1 _OR_PCT =-.030CAY + .024RACE_A - .090GENDER_AS5ELL_A -

.070EXCEPTIONALITY_A - .099CONDITION
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Table 4.32
Multiple Regression for Full, Six-Variable Modef foral Retell Subtest

R R Square Adjusted R Square Std. Error of therizté

.155(a) 024 -.062 158

Note.a. Predictors: (Constant) CAY, Chronological Agerimars; RACE_A, Race Adjusted;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition

Table 4.33
Predictor Characteristics for Multiple Linear Regon using the Full, Six-Variable Model for
Oral Retell Subtest

Measure Standardized
Coefficient
(Beta) T Sig.

CAY -.030 -.236 .814
RACE_A .024 172 .864
GENDER_A -.090 - 732 467
ELL_A -.055 -.393 .696
EXCEPTIONALITY_A -.070 -.566 574
CONDITION_A -.099 -.789 433

Note.CAY, Chronological Age in Years; RACE_A, Race Aslied; GENDER_A, Gender
Adjusted; ELL_A, Language Spoken; EXCEPTIONALITY_BExceptionality Adjusted;
CONDITION, Condition

Writing. For the final subtest of the North Carolina K-2drdcy Assessment, the full,
six-predictor model (i.e., age, gender, race, lagguspoken, exceptionality, and condition)
examined the impact of student level demographi@lbes upon Year 1 student performance on
the Writing subtest. Unlike the other subtests evqa, the full model did strongly predict
student change in performance from kindergartdirdbgrade R=.492, p = .003) and was
statistically significant (see Table 4.34). The tamation of six predictors accounted for 24% of

variation on the subted®’ = .242 F(6, 69) = 3.679, p = .003. Within this model, Chotogical

Age in Yearst(= 3.088, p = .003) and Language Spoken (i.e., KL £)2.237, p =.029) had the
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largest, statistically significant, positive effecRacet(= -1.399, p = .166) and Exceptionality (
=-1.280, p = .205) had the next largest effectnugtudent performance, but had a negative
effect upon students (see Table 4.35) and neidamhied statistical significance. The resulting
six variable model for Writing is represented bg tbllowing equation:

K1_Writing = .339CAY - .169RACE_A + .022GENDER_A.275ELL_A -

.138EXCEPTIONALITY_A - .043CONDITION

Table 4.34
Multiple Regression for Full, Six-Variable Modef f&¥/riting Subtest
R R Square Adjusted R Square Std. Error of therizté
492(a) 242 A77 .987

Note.a. Predictors: (Constant) CAY, Chronological Agerears; RACE_A, Race Adjusted,;
GENDER_A, Gender Adjusted; ELL_A, Language SpokeXCEPTIONALITY_A,
Exceptionality Adjusted; CONDITION, Condition

Table 4.35
Predictor Characteristics for Multiple Linear Regsgon using the Full, Six-Variable Model for
the Writing Subtest

Measure Standardized
Coefficient

(Beta) t Sig.
CAY .339 3.088 .003
RACE_A -.169 -1.399 .166
GENDER_A .022 .200 .842
ELL A .275 2.237 .029
EXCEPTIONALITY_A -.138 -1.280 .205
CONDITION_A -.043 -.397 .693

Summary of Multiple Regression Analyses
Multiple regression analyses were used to exathi@éndividual and combined effects
of predictor variables (i.e., age, gender, ragggl@age spoken, exceptionality, and condition)

upon student performance on subtests of the Naatblida K-2 Literacy Assessment. The same
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full, six-variable model was used with each rega@sanalysis conducted. Although the first five
analyses conducted did not significantly prediatisht variance in performance, the full, six-
variable model did significantly predict studentfpemance on the Writing subtest. The variable
Condition emerged as having the largest negatiy@aanupon student performance on the Letter
Sound Identification subtests (Upper Case, LoweseGad Sounds) and the Book and Print
Awareness subtest. Language Spoken (i.e., ELL)hadgloa negative impact upon the Upper
Case and Lower Case Letter Sound Identificatiotesti® and Race, Gender and Exceptionality
each had negative impacts upon a single subtest\(Vriting, Letter Sound Identification:
Sounds, and Writing, respectively).

Hierarchical Linear Modeling

Hierarchical Linear Modeling (HLM) was employeddwamine if the effects of
participation inThe Time is Nown Pre-K ERF project were associated with or mediated by
teacher or school assignment. It was hypotheslzdenvironmental-level factors (i.e. teacher
and school assignment) would have an effect on Yetwmdent performance. HLM was selected
as the most appropriate analysis as it accountethiéonested design dhe Time is Nown Pre-

K project design (i.e., students placed within d@arirention or comparison classroom located
within an elementary school in the participatingea district).

For these analyses, student scores on the PeabmdseR/ocabulary Tests (PPVT), the
Phonological Awareness Literacy Screener: Uppee@ALS UC), the Phonological
Awareness Literacy Screener: Lower Case (PALS_Ind)the Preschool Language Scale:
Expressive Communication (PLS_EC) were used asndigpe variables. For each dependent
variable, 2 two-level and 2 three-level models warestructed. The first two models (i.e., two-

level), examined the singular effect of teacher settbol assignment upon student language and
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literacy performance. In these two-level modelacker assignment and school assignment
served as covariates and assumed fixed effectiselthird model (i.e., three-level), a nested
term examined the combined effect of teacher ahddassignment upon student language and
literacy performance. As with the prior two models effects were fixed to examine the exact
results for the data set. For the fourth model, (iteee-level), the nested term created for the
third model was re-entered, but the effects weréoseandom to account for any other teacher
and school-level variables that may have impadigdesit's performance but were not directly
measured. This sequence of four models was reptatad four dependent variables. Full
maximum likelihood estimation was employed forHillIM analyses as the number of students
assigned to each teacher and the number of teachessh school was not equivalent
(Raudenbush & Bryk, 2002).

Peabody Picture Vocabulary Test (PPVIDe results of the 2 two-level and the 2 three-
level models built to examine the effect of envirantal-level factors (i.e., teacher and school
assignment) upon student PPVT scores are displayEable 4.36. Overall, neither of the two-
level models supported the hypothesis that enviemtal factors would have a statistically
significant impact upon student PPVT scores. Infitlsé two-level model, although teacher
assignment did not have a statistically signifigamact upon student PPVT scores, there was
practical significance in that teacher assignmewl é negative effect upon student performance
(B=-10.97, Std. Er = 8.66, p = .21). However, thercept E(1, 292) = 10.32, p = .00B(=
182.59, St. Er = 56.83, p = .00) and the residuak€B = 200680.58, St. Er = 16608.44, p =
.00) were both statistically significant, which icated that factors beyond teacher assignment

significantly impacted student performance on tR&P.
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Similar findings emerged for the second two-leweldel as school assignment had a
negative practical impact upon student performgBce -4.66, Std. Er = 10.32, p = .65) despite
a lack of statistical significance. Beyond the amat& of school assignment, the intercdftl(
292) = 3.20, p = .08B(= 156.36, St. Er = 87.48, p = .08) approachedssteai significance and
the residual erro = 201643.35, St. Er =16688.12, p = .00) reachddsstal significance.
Again, these results indicated that factors beyswiwbol assignment significantly impacted
student performance.

The third model with nested variables assumingdigffects demonstrated statistical
significance for the combined effect of teacher adlaool assignment upon student PPVT scores
(F(12, 291) = 3.84, p =.00). As with the single atat® models, the interce({, 291) =
5803.70, p = .00)g = 91.53, St. Er = 2.19, p = .00) and residual efBor 206.58, St. Er =
17.13, p = .00) were statistically significant, winihighlighted the influence of factors beyond
teacher and school assignment upon student penfmendhe estimated effects for different
teacher and school combinations (i.e., nested Jeainasprovided in Table 4.37.

For the final model with nested variables assumamglom effects, statistical significance
was not demonstratetMald-Z1.43), p = .15). However, the intercep{, 6.62) = 1807.50, p =
.00) B =92.25, St. Er = 2.17, p = .00) and residual &fBor 219.11, St. Er = 18.92, p = .00)
were statistically significant. When moving fronetthird model with fixed effects to the fourth
model with random effects, there was a slight iasesin the -2 log likelihood (i.e., A}G
2405.06, AlG = 2420.94). This change in the goodness of finestke did not reach the
xZcritical values fodf= 11 (i.e., 19.68 for p <.05 and 24.72 for p <.@ijt this goodness of fit
measure takes into account how many parametershesreestimated (Field, 2009) and

generally, the smaller the value the better. Tleegfthe increase in Akaike’s Information
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Criterion (AIC) from the fixed effects to the randeeffects model, while not significantly

different, suggests that the change decreased thietfie model.

Table 4.36
HLM Analyses of the Effects of Teacher and SchssigAment on PPVT
Wald- p-
Model F Z B S.E. value
Fixed Effects: Teacher -- -- -10.97 8.66 21
Fixed Effects: School -- -- -4.66  10.32 .65
Fixed Effects: Teacher(School) 3.84 -- -- - .00
Random Effects: Teacher(School) -- 1.43 11.52 1.28 .00
Table 4.37
HLM Analyses of the Fixed Effects of Teacher artb8lcAssignment on PPVT
Outcome Measure Nested Term B S.E. p-value
PPVT T5(S4) 91.54 3.22 .38
T7(S5) .55 3.25 .87
T10(S6) 2.07 4.31 .63
T17(S6) 16.47 10.40 A1
T2(S7) -2.72 4.86 .58
T10(S8) .94 3.82 .81
T1(S9) 2.22 3.25 .50
T6(S9) 22 3.36 .95
T8(S9) -1.60 3.42 .64
T3(S10) 7.47 4.86 13
T9(S10) -28.68 5.86 00
T11(S10) 14.47 5.05 .00

Note.For Nested Terms TX(SX), T, Teacher; S, Schooka¥dom code assigned to teacher or
school variable

Phonological Awareness Literacy Screener: UppeseC@ALS _UC)For the second
student language and literacy measure, PALS _UQgthéts of the 2 two-level and the 2 three-

level models that examined the effect of environtalelevel factors (e.g., teacher and school
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assignment) are displayed in Table 4.38. In thet fwo-level model, teacher assignment did not
have a statistically significant impact upon studeALS UC scores, but a slight negative effect
(B =-.02, St. Er =.19) was noted. The interc&gl( 288) = 97.20, p = .00B(= 12.42, St. Er =
1.25, p =.00) and residual err@ £ 94.26, St. Er = 7.85, p = .00) were both staiadty

significant which indicated that factors other thh@acher assignment had an impact upon student
PALS_UC performance.

For the second two-level model, school assignrhadta statistically significant impact
upon student PALS UC scores with a slight negatraetical impact upon student performance
(B=-.95, St. Er =.22). The intercepi({l, 288) = 116.51, p = .00B(= 19.97, St. Er=1.85, p =
.00) and the residual errd8 € 88.47, St. Er = 7.37, p = .00) were both statdly significant.

This means that external factors other than scasgignment had a statistically significant
impact upon student PALS_UC performance.

The third model with nested variables assumingdigffects found statistical
significance for the combined effect of teacher adlaool assignment upon student PALS _UC
scoresfE(12, 288) = 5.10, p = .00). As with the two-levebaels, the intercepf(1,288) =
228.43, p = .00)g = 8.93, St. Er = 1.36, p = .00) and residual efBor 77.75, St. Er = 6.48, p =
.00) were statistically significant. The estima#técts for different teacher and school
combinations are provided in Table 4.39. It is im@ot to note that some of the teacher and
school pairings had a negative impact upon stugeribrmance (i.e., T2(S7) and T9(S10)).

For the final model with nested variables assumamglom effects, statistical significance
was found which suggested that the combined effieletacher and school assignment had a
significant effect upon student PALS UC scon&ald-Z41.84), p =.07). With the final model,

the interceptf(1, 11.15) = 81.70, p = .00BE 11.52, St. Er = 1.28, p = .00) and the residual
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error B = 81.50, St. Er = 6.96, p = .00) reached statiksigmificance. As with the three other
models, these results highlighted the influentide 0f external factors upon student
performance. Examination of the -2 log likelihoddsthe third and fourth models (i.e., HE
2099.11, AIG=2110.56) revealed an increase of 11.45. Thisgdanthe goodness of fit
estimate did not reach thyécritical values fodf = 11 (i.e., 19.68 for p <.05 and 24.72 for p
<.01), but does suggest that the fixed effectsltimodel had a slightly better fit than the random

effects fourth model.

Table 4.38
HLM Analyses of the Effects of Teacher and SchesigAment on PALS_UC

Wald- p-
Model F Z B S.E. value
Fixed Effects: Teacher -- -- -.02 19 91
Fixed Effects: School -- -- -.95 22 .00
Fixed Effects: Teacher(School) 5.10 -- -- - .00
Random Effects: Teacher(School) -- 1.84 11.52 1.28 .00
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Table 4.39
HLM Analyses of the Fixed Effects of Teacher ab&8cAssignment on PALS _UC

Outcome Measure Nested Term B S.E. p-value

PALS_UC T5(S4) 7.61 1.99 .00
T7(S5) 6.44 2.01 .00
T10(S6) 8.46 2.80 .00

T17(S6) 2.07 6.38 75
T2(S7) -6.10 2.89 .04
T10(S8) 4.88 2.36 .04
T1(S9) 7.51 2.03 .00

T6(S9) 1.19 2.07 .56

T8(S9) 1.90 2.10 37

T3(S10) 1.65 2.89 57
T9(S10) -7.43 3.40 .03

T11(S10) 1.07 3.10 73

Note.For Nested Terms TX(SX), T, Teacher; S, Schooka¥dom code assigned to teacher or
school variable

Phonological Awareness Literacy Screener: LowereQ&ALS _LC)For the third
student language and literacy measure, PALS _LQOethdts of the 2 two-level and the 2 three-
level models that examined the effect of teachdrsmmool assignment are displayed in Table
4.40. In the first two-level model, teacher assigntrdid not have a statistically significant
impact upon student PALS_LC performanBe=(02, St. Er = .15). Both the intercep{(1, 120)
=344.74, p = .00)g = 18.62, St. Er = 1.00, p = .00) and the residualrdB = 26.52, St. Er =
3.42, p = .00) reached statistical significance iaditated that external influences outside of
teacher assignment impacted student performance.

In the second two-level model, school assignmpptaached statistical significance and

had a negative impact upon student PALS LC sc@es-(35, St. Er =.19). As with teacher

123



assignment, the intercept((L, 120) = 218.97, p= .00BE= 21.27, St. Er=1.44, p =.00) and
covarianceB = 25.70, St. Er = 3.33, p = .00) reached statiksicmificance.

The third model with nested variables assumingdigffects did not demonstrate a
statistically significant impacH(11, 120) = 1.62, p =.10) for the combined effddieacher and
school assignment upon student PALS_LC scoregstitat significance was found for the
intercept (1, 120 )= 605.39, p=.00)B= 16.67, St. Er = 1.60, p = .00) and the residualréB
=23.10, St. Er = 2.98, p =.00), which highlighted influence of external variables upon
student PALS_LC performance. The estimated effiectdifferent teacher and school
combinations are documented in Table 4.41. Ofdted pairings, only one teacher and school
combination, T10(S6), had a statistically signifitanpact upon student performance.

Table 4.40
HLM Analyses of the Effects of Teacher and SchesigAment on PALS LC

Wald- p-
Model F Z B S.E. Value
Fixed Effects: Teacher -- -- .02 A5 .88
Fixed Effects: School -- - -.35 19 .07
Fixed Effects: Teacher(School) 1.62 -- -- - .00
Random Effects: Teacher(School) -- 1.17 18.66 .53 .00
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Table 4.41
HLM Analyses of the Fixed Effects of Teacher atb&8cAssignment on PALS LC

Outcome Measure Nested Term B S.E. p-value
PALS_LC T5(S4) 2.37 1.89 21
T7(S5) 3.08 1.93 A1
T10(S6) 4.89 2.27 .03
T17(S6) 3.33 5.07 51
T2(S7) -6.67 5.07 19
T10(S8) 3.23 2.21 15
T1(S9) 3.23 1.93 10
T6(S9) .78 2.27 73
T8(S9) -1.12 2.16 .61
T3(S10) 1.08 2.89 71
T9(S10) -- -- --
T11(S10) -1.00 3.20 .76

Note.For Nested Terms TX(SX), T, Teacher; S, Schooka¥dom code assigned to teacher or
school variable

For the final model with nested variables assumamglom effects, statistical significance
was not found\Wald-Z41.17), p = .24. As with the prior 2 two-level méglehe interceptR(1,
120) = 605.39, p = .00B(= 16.67, St. Er = 1.60, p = .00) and residual efféor 23.10, St. Er =
2.98, p = .00) were statistically significant. Exaation of the -2 log likelihoods for the third
and fourth models (i.e., Az 743.33, AIG = 739.73) revealed a decrease of 3.6. Although the
change indicated an improvement in the goodnefisadtimate, it did not reach thetcritical
values fordf = 10 (i.e., 18.31 for p <.05 and 23.21 for p <.01).

Preschool Language Scale: Expressive Communicéib8 EC) The results of the
final set of 2 two-level and the 2 three-level misdmuilt to examine the hypothesis regarding the
effect teacher and school assignment on the findest language and literacy measure,

PLS_EC, are displayed in Table 4.42. For the fisst-level model, teacher assignment did not
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have a statistically significant impact upon studebS EC score®3(= -.19, St. Er = .30). Both
the interceptR(1, 282) = 2298.08, p = .00B € 95.16, St. Er = 1.99, p =.00) and the residual
error B = 229.65, St. Er = 19.34, p = .00) reached sta#ikfignificance indicating that external
influences outside teacher assignment impacteestymerformance.

The second two-level model for school assignme&hndt have a statistically significant
impact upon student PLS_EC scores but a slighttiveganpact B = -.16, St. Er = .35) was
observed. The interced(l, 282) = 1055.01, p = .00BE 97.56, St. Er = 3.00, p =.00) and
residual error® = 229.83, St. Er = 19.36, p = .00) were statistycsignificant and stressed the
impact of external factors upon student PLS ECqgoerance.

The third model with nested variables assumingdigffects demonstrated statistical
significance for the combined effect of teacher adlaool assignment upon student PLS _EC
scoresF(12, 282) = 5.51, p =.00). The intercep(), 282) = 6762.39, p = .00BE 97.32, St.
Er = 2.08, p =.00) and residual errBr£ 186.30, St. Er = 15.69, p =. 00) also demongirate
statistical significance suggesting that varialoletside the combined effect of teacher and
school assignment impacted student PALS LC perfocmaTl he estimated effects for different
teacher and school combinations are provided ineT4d3. Two teacher and school pairings
had a statistically significant and negative impgmbn student performance (i.e., T2(S7) and
T9(S10)).

For the final model with nested variables setatodom effects, although statistical
significance was not found\(ald-Z1.91), p = .06, the model did approach signifi@arks with
the three prior models for PLS_EC, the interc&1(10.19) = 1459.36, p = .08 € 94.77, St.
Er = 2.48, p =.00) and residual errBr£ 196.08, St. Er = 16.99, p = .00) were statisiycal

significant. Examination of the -2 log likelihoofts the third and fourth models (i.e., AJC
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=2302.40, AlG=2320.18) revealed an increase of 17.78. This ahanthe goodness of fit
estimate did not reach the did not reachytheritical values fodf= 11 (i.e., 19.68 for p <.05
and 24.72 for p <.01), but suggests that the fihefthird model was slightly better than the

fourth model.

Table 4.42
HLM Analyses of the Effects of Teacher and SchssigAment on PLS_EC
Wald- p-
Model F Z B S.E. value
Fixed Effects: Teacher -- -- -.19 .30 52
Fixed Effects: School -- -- -.16 .35 .66
Fixed Effects: Teacher(School) 5.51 -- -- - .00
Random Effects: Teacher(School) -- 191 9477 248 .00
Table 4.43
HLM Analyses of the Fixed Effects of Teacher a8icAssignment on PLS _EC
Outcome Measure Nested Term B S.E. p-value
PLS_EC T5(S4) .67 3.08 .83
T7(S5) .04 3.16 .99
T10(S6) 1.14 4.09 .78
T17(S6) 1.17 9.87 91
T2(S7) -17.24 4.46 .00
T10(S8) 2.62 3.69 48
T1(S9) 2.55 3.22 43
T6(S9) -4.04 3.22 21
T8(S9) 2.41 3.25 46
T3(S10) -2.24 4.46 .62
T9(S10) -30.58 5.26 .00
T11(S10) 7.12 5.00 .16

Note.For Nested Terms TX(SX), T, Teacher; S, Schooka¥dom code assigned to teacher or
school variable
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Summary of Hierarchical Linear Modeling Analyses

Hierarchical Linear Modeling (HLM) examined if tleéfects of participation ifhe Time
is Nowin Pre-KERF project were associated with or mediated aglter or school assignment.
HLM was selected as it accounted for the nestemyded The Time is Nown Pre-K project
design (i.e., students placed within an intervento comparison classroom located within a
school). For each dependent variable (i.e., PPML3? UC, PALS LC and PLS_EC), 2 two-
level and 2 three-level models were constructee. firet two-level models examined the
singular effect of teacher and school assignmeai gudent language and literacy performance
and assumed fixed effects. In the third model, (iteee-level), a nested term assuming fixed
effects examined the combined effect of teachersahdol assignment upon student language
and literacy performance. For the fourth model (tleee-level), the nested term created for the
third model was re-entered but random effects \aeseimed. This sequence of four models was
repeated for all four dependent variables and tededifferent patterns of effects.

For the first dependent variable, PPVT performabo# the third and fourth model with
nested terms assuming fixed and random effects dstimaved statistical significance for the
combined effect of teacher and school assignmeavimng to PALS_UC scores, school
assignment as well as the nested terms for the io@ahleffect of teacher and school assignment
assuming fixed and random effects all had stasifyicignificant impacts upon student
performance. Examination of the third dependentabée, PALS LC, revealed that both models
with nested terms reached statistical significanod, the model measuring the effect of school
assignment approached statistical significanceth&final dependent variable, PLS_EC, the
nested terms again reached statistical significambesh indicated the combined effect of

teacher and school assignment upon student pen@enVith these results, it is pertinent to

128



mention that the intercepts and residuals of thie feodels reached statistical significance for all
the dependent variables. This indicated that eatdéactors other than teacher and school
assignment had a significant impact upon studeropeance.

Paired Samples T-Tests

The final secondary analysis of this investigagxamined if effects of participation in
The Time is Nown Pre-K ERF project changed after one (kindergarten) oryears (first
grade) of literacy instruction in school. It wagdboyhesized that preschool-aged students who
participated in the intervention classrooms wowdtmue to perform higher than children in
comparison classrooms on measures of literacyndekgarten and first grade. This hypothesis
was based on the assumption that the improved daggautcomes achieved by intervention
participants in preschool would accelerate thedgpess in the primary grades.

Prior to completing the planned analyses, the date screened at the univariate level to
ensure they met the required assumptions. Althoungariate screening completed for all data
included in the ERF project revealed inflated iediof skewness and kurtosis, additional
screening of the targeted paired samples was watd&iven the relatively small sample sizes
included in these analyses. As depicted in Talslé 4nd Table 4.45, both Year 1 and Year 2
variables had skewness values that exceeded tlmalrange of +/-1.0 and kurtosis values that
exceeded the range of +/-3.0 (Dover, 1979). Extmghe first grade Oral Retell subtest (i.e.,
|_ OR_PCT) for Year 1 intervention students, alldergarten and first grade scores obtained on
subtests of the North Carolina K-2 Literacy Assessifior Year 1 intervention and comparison
students were negatively skewed (i.e., skewnesy <Regarding kurtosis, only scores for Year
1 comparison students on Letter Sound Identificatgounds (i.e., K LSI Sor1 LSI S)and

Book and Print Awareness (i.e., K_BPA or 1_BPA)rappnated a normal distribution (i.e.,
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kurtosis = 3.0, mesokurtic distribution). All othezores obtained by Year 1 intervention and
comparison students on kindergarten and first gsatdests had either high (i.e., kurtosis >3.0,
leptokurtic distribution) or low kurtotic values€i, kurtosis <3.0, platykurtic distribution).

For Year 2 intervention and comparison studentsescobtained on subtests of upper
case and lower case letter identification (i.e.LBAUC, K_LSI_UC, PALS _LC, K_LSI_LC)in
preschool and kindergarten were negatively skewed gkewness <1.0). Preschool scores were
moderately negatively skewed (i.e., between -1d-&0 or between +.50 and +1.0) and
kindergarten scores were highly negatively skewed (ess than -1.0). Regarding kurtosis,
intervention and comparison preschool scores hadiototic values (i.e., kurtosis <3.0,
platykurtic distribution) while kindergarten scotesd high kurtotic values (i.e., kurtosis >3.0,

leptokurtic distribution).
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Table 4.44
Skewness and Kurtosis for Year 1 Student Paireggam

Skewness Kurtosis
Subtest Intervention Comparison Intervention Congpar
Kindergarten
LSI_UC -5.05(38) -3.47(37) 27.68(38) 11.68(37)
LSI_LC -3.28(38) -2.91(37) 13.52(38) 9.70(37)
LSl S -2.17(5) -.57(5) 4.79(5) -3.25(5)
BPA -2.89(27) -1.23(24) 10.02(27) .72(24)
OR_PCT -6.17(38) -3.20(37) 38.00(38) 8.71(37)
First Grade
LSI_UC 2.50(16) -2.52(20) 4.87(16) 5.32(20)
LSI_LC -.17(14) -1.38(20) 1.34(14) 1.11(20)
LSI_S -2.00(4) -1.85(14) 4.00(4) 3.20(14)
BPA -- -1.66(4) -- 2.62(4)
OR_PCT .15(28) -.27(32) -2.14(28) -2.06(32)

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower CaselLSI_S, Letter Sound IdentificatioBoundsBPA, Book and Print Awareness;
OR_PCT, Oral Retell Accuracy

Note.Sample size for each paired sample noted in gaesas
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Table 4.45
Skewness and Kurtosis for Year 2 Student Paireg®gam

Skewness Kurtosis

Subtest Intervention Comparison Intervention Conspar
Preschool

PALS_UC -.64(32) -.50(27) -1.14(32) -1.37(27)

PALS LC -.50(21) -.34(18) 40(21) -1.13(18)
Kindergarten

LSI_UC -2.84(38) -4.26(33) 8.49(38) 18.96(33)

LSI_LC -2.21(38) -3.94(33) 4.70(38) 17.50(33)

Note.PALS_UC, Phonological Awareness Literacy Screddpper Case Letter Identification
PALS_LC, Phonological Awareness Literacy Screebhewer Case Letter Identification
LSI1_UC, Letter Sound Identificatiotdpper CaseLSI_LC, Letter Sound Identificatioh.ower
ﬁif:Sample size for each paired sample noted in gaesas

Group mean and standard deviations were computdeiR6 Year 1 and Year 2 students.
Due to changes in the school system’s data cadleqtiotocol and limited availability of data,
analyses compare student performance between.engfeschool to kindergarten) and two
years (i.e., kindergarten to first grade) postipgtion in the project. The resulting paired
samples statistics for ERF Year 1 and 2 studestsliaplayed in Table 4.46 and Table 4.47. For
Year 1, except for two paired samples (i.e., Boot Brint Awareness and Oral Reading
Percent), students who participated in ERF intarearclassrooms achieved higher average
scores in kindergarten and first grade on subtddtse North Carolina K-2 Literacy Assessment
than students in comparison classrooms. There lsadess variation (i.e., standard deviation) in
the performance of intervention students than corega students on the subtests Letter Sound
Identification: Upper Case and Letter Sound Idedtion: Lower Case. With these

comparisons, it is important to note two limitiragfors. The first is that all pairs have sample

sizes smaller than n=30, which violates the Cenirait Theorem. The next limitation is that
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student scores on both the Letter Sound IdentiinatUpper Case and Letter Sound
Identification: Lower Case subtests in kindergadpproached the maximum score possible.
This suggested a possible ceiling effect and altbfee minimal growth between grades.

Because of these two conditions, the following itssshould be interpreted with caution.

Table 4.46
Paired Sample Statistics for ERF Year 1 Students
Subtest N Mean Range* Std. Deviation
K_LSI_UC

Intervention 14 25.79 5-26 43

Comparison 16 23.5 1-26 6.62
1 LSI_UC

Intervention 14 25.57 24-28 .76

Comparison 16 25.44 19-26 1.63
K_LSI_LC

Intervention 14 24.43 4-28 1.87

Comparison 16 23.06 0-28 8.12
1 _LSI_LC

Intervention 14 25.86 24-28 1.03

Comparison 16 25.19 20-28 2.07
K_LSIL_S

Intervention 0 -- 1-26 --

Comparison 2 4.50 4-26 71
1 LSS

Intervention 0 -- 25-26 --

Comparison 2 20.00 9-26 8.49
K_BPA

Intervention 2 16.00 5-20 5.68

Comparison 3 12.00 8-20 4.58
1_BPA

Intervention 2 16.00 14-18 2.83
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Comparison 3 17.33 15-19 2.08
K_OR_PCT

Intervention 23 1.00 .00-1.00 .00

Comparison 27 .89 .00-1.00 .32
1 OR_PCT

Intervention 23 57 .00-1.00 .51

Comparison 27 .59 .00-1.00 .50

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower CaseLSI_S, Letter Sound IdentificatioBoundsBPA, Book and Print Awareness;
OR_PCT, Oral Retell Accuracy

Note.*Minimum and maximum scores are reported for aaelasure

Table 4.47
Paired Sample Statistics for ERF Year 2 Students
Subtest N Mean Range* Std. Deviation
K_LSI_UC
Intervention 24 25.13 16-26 2.29
Comparison 26 25.19 9-26 3.34
K_LSI_LC
Intervention 17 24.76 8-28 2.77
Comparison 17 25.18 5-26 1.19

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Case
Note.*Minimum and maximum scores are reported for aaelasure

A series of paired-samples t-tests were then acieduor selected subtests on the North
Carolina K-2 Literacy Assessment to evaluate whethédren in intervention and comparison
classrooms significantly increased their perforneamic language and literacy measures between
one and two years post participation in the ERfegtoNote that this analysis compared
performance within the group of students who pgdited in the intervention or comparison

classrooms, as no comparison between the grouppogaghle. As documented in Table 4.48,

Oral Retell scores for both the intervention anchparison ERF Year 1 students significantly
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decreased between the end of kindergarten andthefdirst grade. On the Letter Sound
Identification: Upper Case, Letter Sound Identifica: Lower Case, and Book and Print
Awareness subtests, students in the comparisosrotass outperformed students in
intervention classrooms as reflected by positiveaases in scores from kindergarten to first
grade. With these increases however, standardtamagdgor students in comparison classrooms
were larger than those for students in interventiassrooms. Except for the Oral Retell subtest,

all other results should be interpreted with cautioe to small sample sizes (i.e., n < 30).

Table 4.48
Paired Samples Tests for ERF Year 1 Students: @?&itferences
95%
Confidence
Interval of the
Standard Difference Significance

Subtest* Mean Deviation Lower Upper t (2-tailed)
LSI_UC

Intervention (n =14) -.21 .80 -.68 25  -1.00 .34

Comparison (n = 16) 2.19 5.08 -.52 489 1.72 1.1
LSI_LC

Intervention (n = 14) -.43 2.48 -1.00 1.86 .65 .53

Comparison (n = 16) 2.13 6.41 1.29 554 1.33 0 .2
OR_PCT

Intervention (n = 23) -.4348 .5069 .6540 .21541.11 .00

Comparison (n =27) -.2963 .6086 5370  .0556.532 .02

Note.LSI_UC, Letter Sound Identificatiotdpper CaseLSI_LC, Letter Sound Identification,

Lower CaseOR_PCT, Oral Retell Accuracy

Note.*All comparisons examined performance from enétintlergarten to end of first grade
For ERF Year 2 students, limited availability otalarecluded analyses between

kindergarten and first grade; however, data reggrdiudent identification of upper and lower

case letters between the end of preschool (i.d.3PRAC, PALS_LC) and the end of

kindergarten (i.e., K_LSI_UC, K_LSI_LC) were avaie for comparison. While both measures
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assessed student alphabet knowledge, the presmmd&indergarten subtests were taken from
different assessment batteries. In preschool, stadeere administered the Upper Case Letter
Identification and Lower Case Letter Identificatisubtests of the Phonological Awareness
Literacy Screener (PALS Pre-K, Invernizzi et a002). In kindergarten, students were
administered the Letter Sound Identification: Upfese subtest of the North Carolina K-2
Literacy Assessment (North Carolina Departmentuddlie Instruction, 2009). While the
procedures for administering the two assessmefigseti slightly, both yielded a raw score
reflecting the number of upper case letters ideti€orrectly.

As documented in Table 4.49, ERF Year 2 student®ih intervention and comparison
classrooms performed significantly better at the ehkindergarten (i.e., K_LSI_UC,
K_LSI_LC) than at the end of preschool (i.e., PAUE, PALS LC) on measures of upper and
lower case letter identification. It is possiblattithe results of these paired sample analyses
reflect a ceiling effect on the Letter Sound Idicsition: Upper Case and Letter Sound
Identification: Lower Case Letter subtests. Bytinge children finished kindergarten, 77.46%
(55 out of 71) of Year 1 students and 80.95% (510663) of Year 2 students reached the
maximum score on the Letter Sound Identificatiopper Case subtest. Additionally, 57.75%
(41 out of 71) of Year 1 students and 39.68% (2500663) of Year 2 students reached the
maximum score on the Letter Sound Identificatioowker Case subtest. This ceiling effect for
Year 1 and Year 2 student scores is visible in_#tteer Sound Identification: Upper Case and

Letter Sound Identification: Lower Case histograms.

136



Table 4.49
Paired Samples Tests for ERF Year 2 Students: @&itferences

95%
Confidence
Interval of the
Standard Difference Significance
Subtest* Mean Deviation Lower Upper t (2-tailed)

LSI_UC

Intervention (n = 24) 6.71 7.58 3.51 991 433 .00

Comparison (n = 26) 8.89 8.19 558 1219 554 .00
LSI_LC

Intervention (n = 17) 6.06 5.03 3.48 8.65 497 .00

Comparison (n = 17) 6.71 5.65 3.80 9.61 489 .00

Note.LSI_UC, Letter Sound Identificatioklpper CaseLSI_LC, Letter Sound Identification,
Lower Case

Note.*All comparisons examined performance from engrafschool to end of kindergarten
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Summary of Paired Samples T-Test Analyses

This final set of analyses examined if effectpaiticipation inThe Time is Nown Pre-K
ERF project changed after one or two years ofdaginstruction in school. It was hypothesized
that preschool-aged students who participatedanritervention classrooms would continue to
perform higher than children in comparison classre@n measures of literacy in kindergarten
and first grade. After examining the means, stashdawiations, skewness and kurtosis for all
included variables, a series of paired samplets-t@sre performed and the hypothesis did not
consistently hold true.

For Year 1 students, Oral Retelling scores fohletervention and comparison students
significantly decreased between the end of kindéegaand the end of first grade. On the Letter
Sound Identification: Upper Case and Letter Sousshtification: Lower Case subtests, students
in the comparison classrooms outperformed studenitgervention classrooms as reflected by
positive increases in scores from kindergartenrsd grade. With these increases, however,
standard deviations for students in comparisorsobasns were larger than those for students in
intervention classrooms. Except for the Oral Retglsubtest, all other results should be
interpreted with caution secondary to small sarspes (i.e., n < 30).

For Year 2, limited availability of data precludadalyses between kindergarten and first
grade. Inclusion of preschool data did allow famoanparison of student’s upper case and lower
case letter identification between the end-of-ywaschool performance (i.e., PALS _UC,
PALS_LC) and end-of-year kindergarten performamnee, K_LSI _UC, K_LSI_LC). With this,
Year 2 students in both intervention and compardassrooms performed significantly better at
the end of kindergarten than at the end of predamomeasures of upper and lower case letter

identification. It is possible that the resultsloése paired samples analyses reflect a ceiling
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effect on the Letter Sound Identification: Uppeis€and Letter Sound Identification: Lower
Case Letter subtests as many students achievegbmazhed the maximum score.
Summary

The primary aim of this investigation was to exaenihe effects of participation irhe
Time is_ Nown Pre-KERF project on kindergarten, first, and second gta@dracy outcomes. It
was hypothesized that students who participaté&tRR intervention classrooms would
demonstrate higher scores on literacy measuresdeigarten, first and second grade than
students who patrticipated in comparison classrottmgas determined that intervention students
performed statistically significantly better thasngparison students in first grade on the
Phoneme Segmentation Fluency (i.e., 1_PSF_PCTihan@ral Retelling Fluency (i.e.,

1 ORF_PCT) subtests. In kindergarten, statistigalificance was approached with intervention
students performing better than comparison studenthe Book and Print Awareness (i.e.,
K_BPA) and Writing (i.e., K_W) subtests. In firstagle, statistical significance was also
approached with comparison students performingb#tain intervention students on the
Writing (i.e., 1_W) subtest as well as the PhonaalgAwareness #9 and #10 (i.e., 1_PA9,

1 PA10) subtests.

A series of multiple regression equations deteeahithe individual and combined effects
of predictor variables (i.e., age, gender, ragggl@age spoken, exceptionality, and condition)
upon student performance on subtests of the Naatblida K-2 Literacy Assessment. Although
the first five analyses conducted did not signifittapredict student variance in performance,
the full, six-variable model did significantly prietistudent performance on the Writing subtest.
The variable Condition emerged as having the langegative impact upon student performance

on the Letter Sound Identification subtests (Upgpase, Lower Case and Sounds) and the Book
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and Print Awareness subtest. Language SpokenEL¢&),also had a negative impact upon the
Upper Case and Lower Case Letter Sound Identifinatubtests and Race, Gender and
Exceptionality each had negative impacts upon glesisubtest (i.e., Writing, Letter Sound
Identification: Sounds, and Writing, respectively).

Hierarchical Linear Modeling was used to determiribe effects of participation iffthe
Time is_Nown Pre-KERF project were associated with or mediated agtter or school
assignment. Both the third and fourth models wehtad terms assuming fixed and random
effects demonstrated statistical significance lier dombined effect of teacher and school
assignment on PPVT performance. School assignragntell as the nested terms for the
combined effect of teacher and school assignmeninaisg fixed and random effects, all had
statistically significant impacts upon student parfiance on the PALS_UC subtest.
Examination of PALS_LC revealed that both modelhwiested terms reached statistical
significance and the model measuring the effescbbol assignment approached statistical
significance. For the final dependent variable, PES, the nested terms again reached statistical
significance, which indicated the combined effddieacher and school assignment upon student
performance.

The final set of analyses comprised of paired $asnptests examined the effects of
participation inThe Time is Nown Pre-KERF project after one or two years of literacy
instruction in school. For Year 1 students, OraleRieg scores (i.e., K OR_PCT, 1 _OR_PCT)
for both intervention and comparison students §icamtly decreased between the end of
kindergarten and the end of first grade. On theéeceGound Identification: Upper Case (i.e.,
K_LSI_UC, 1 LSI _UC), Letter Sound Identificationower Case (i.e., K LSI_UC, 1 LSI LC),

and Book and Print Awareness (i.e., K_BPA, 1_BB#tests, students in the comparison
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classrooms outperformed students in interventiaestboms as reflected by positive increases in
scores from kindergarten to first grade. For Yedm2ited availability of data precluded

analyses between kindergarten and first gradensliision of preschool data did allow for a
comparison of student upper case and lower case igéntification between the end-of-year
preschool performance (i.e., PALS _UC, PALS LC) and-of-year kindergarten performance
(i.e., K_LSI_UC, K_LSI_LC). With this, Year 2 studks in both intervention and comparison
classrooms performed significantly better at the eihkindergarten than at the end of preschool

on measures of upper and lower case letter ideatidin.
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CHAPTER 5

Discussion

This study sought to examine the effects of pguditcon inTheTime is_ Nown Pre-K
Early Reading First (ERF) project on kindergart@st, and second grade language and literacy
outcomes. Secondary objectives of the study wedetermine if the effects of participation in
TheTime is_ Nown Pre-KERF project: (a) were associated with student-ldeehographic
variables, (b) were associated with teacher or@dmsignment, and (c) changed after one or
two years of literacy instruction in the primaryagdes. Overall, the findings are mixed across
group and time. Specific results from the indepebhdamples t-tests, multiple regressions,
Hierarchical Linear Modeling, and paired sampléssts will be discussed in relation to
educational practice, policy, research, and futaesearch.

Participation in High-Quality Preschool Classrooms

Given the roles that language and emergent |ygpey in the development of full,
conventional reading and writing abilities, it isportant to evaluate the impact of preschool
programs on language and emergent literacy. The@E&Ect provided an opportunity to
conduct such an evaluation because the ERF intiovenas a prescriptive literacy curriculum
that combined several evidence based practicasdimg addressing child interests, employing
interactive readings, and promoting multi-turn cersationslt was hypothesized that students
who participated in ERF intervention classrooms Ma@emonstrate higher scores on language-
and literacy-related measures in kindergartern, dinsl second grade. Findings of a series of

independent samples t-tests provided support fetypothesis.
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After examining performance on the North Carolin2 Kiteracy Assessment, it was
concluded that students who participated e Time is_ Nown Pre-KERF intervention
classrooms performed significantly better than cangon students in first grade on the
Phoneme Segmentation Fluency and the Oral Readlieg¢y subtests. As the intervention
provided to students ifheTime is Nown Pre-K ERF project specifically included evidence-
based strategies that supported preschool chiksldgvelopment of oral language, the fact that
intervention students demonstrated superior pedog®a on these measures in kindergarten and
first grade is consistent with previous researcén#eou, van den Broek, & White, 2009;
NICHD, 2005). Beginning in preschool, oral languaggls predict 48% of the variance in code-
related skills such as phoneme segmentation, eadimg fluency, print awareness and writing
(NICHD, 2005), and therefore help explain the sigrgyerformance of intervention students on
these measures. Interestingly, the findings froneiomeasures in first grade did not support the
hypothesis that participating in the ERF intervemtivould lead to improved language and
literacy outcomes in the primary grades.

In reviewing this set of findings, it is importat note factors that may have impacted,
and potentially limited the results. First, missaoegfa and variability in teacher scoring
eliminated the possibility of completing a MANCOV®Which would have been a more powerful
analysis than the series of t-tests. Had there barengh control over the completion of child
measures in the primary grades to result in a roongplete data set, it is possible that findings
may have been different because the total numbéataf points would have increased
dramatically. Another potentially confounding facteas the level of skewness and kurtosis in
the combined Year 1 and Year 2 scores that were aseéependent variables for this set of

analyses. The observed levels of skewness andsksirtay have biased the results of all
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independent samples t-tests as extreme levelsaiede&cnon-normal distribution of scores and
violate the assumption of normality, which is auiegd assumption of independent t-tests. It is
important to note though that without a completedet, it is not possible to determine if the
data were truly lacking normality or if factorsatdd to the missing data altered the normality of
the distributions.

Finally, consistent with the levels of skewnesd kartosis levels, ceiling effects were
noted for student performance on two subtestseoNibrth Carolina K-2 Literacy Assessment:
(a) Letter Sound Identification: Upper Case andL@jer Sound ldentification: Lower Case. The
intervention and comparison students all reachexpproached the maximum scores for these
subtests in kindergarten. As a result, studentditiedopportunity for growth between
kindergarten and first grade. While there was pratsignificance in students reaching the
ceiling scores for identification of upper and lowase letters, statistical significance between
the performance of intervention and comparisonesttglwas not demonstrated as a result of the
ceiling effects.

Student Level Demographics

The second aim of this investigation was to detieent the effects of participation in
TheTime is_Nown Pre-KERF project were associated with student-level dgaphic variables
such as chronological age, gender, race, langysges, exceptionality and participation in a
preschool intervention versus comparison classraémderstanding this relationship is
important given that poverty, minority status, dom rates of maternal education are all
established risk factors for academic difficultjsese LoCasale-Crouch et al., 2007; Pianta et al.,
2005). At the time of the ERF project, all studemtse living in a county that was identified as

one of the poorest counties in the country anddidaerisk” conditions such as living in
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poverty, being English Language Learners and hadetified disabilities. In Year 1, 54.55%

of the families of students identified themselvedalonging to an ethnic group other than
White/Caucasian (i.e., Black/African American =&M1% and Hispanic = 14.78) and 13.63% of
students’ families spoke Spanish as their primangliage. In Year 2, an even greater number of
families identified their children as belongingateterogeneous mix of ethnic backgrounds with
57.14% belonging to a group other than White/Caaods.e., African American = 28.57%,
Hispanic = 15.58%, Other = 10.39%) and 14.28% dpga&panish. Considering the diverse
representation of students, it was hypothesizetstndent-level demographic variables would
have an effect on student participatiorTime Time is Nown Pre-K ERF project; however,

limited support for this hypothesis was found.

A series of multiple regressions using the sariedix-variable model (i.e., age, gender,
race, language spoken, exceptionality, and comjitAere used to examine the impact of
student-level demographics upon performance oiNtréh Carolina K-2 Literacy Assessment.
The model predicted student performance on theiMgrgubtest at significant levels and
condition emerged as having the largest negatiyaatupon student performance on the Book
and Print Awareness and Upper and Lower Case L&ttend Identification subtests. These
findings indicate that student-level demographiod eharacteristics can be used to reliably
predict student writing performance and both awaserof book and print conventions and
identification of upper and lower case lettersraggatively impacted by whether or not a student
participated inThe Time is Nown Pre-K ERF project. Language spoken (i.e., ELL), race,
gender, and disability status each had smallerstdlhegative, impacts upon student
performance, but did not reliably predict studemicomes on subtests of the North Carolina K-2

Literacy Assessment.
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In reviewing the findings pertaining to the impatstudent-level demographics, it is
important to note that the data available for stislén kindergarten, first and second grade
limited the analyses that could be completed. AdRiond Country Schools (RCS) changed
their data collection procedures between the acedgsars of 2008-2009 and 2009-2010, the
language and literacy data gathered for Year 2esiisdn kindergarten and first grade differed
from the kindergarten and first grade data coli@éte Year 1 students. This change in data
collection only allowed for a comparison of ERF Yé&astudent performance between
kindergarten and first grade and precluded all 2eanalyses.

In addition to RCS’ change in data collection, thieo pattern of missing data emerged.
While directions for the North Carolina K-2 LitegaAssessment recommended that all
kindergarten students be administered the firstitemns on the Phonological Awareness subtest
at the beginning and middle of the academic ye@S Reachers did not consistently adhere to
this recommendation. This lack of adherence ttbéocol prevented the analysis of
phonological awareness skill development betwerdddgarten and first grade and limited the
breadth of literacy-related skills examined.

Another potential limitation with this series olittiple regression analyses is the small
sample size and subsequent reduced power of ssilbtestyzed. Of most concern is the Letter
Sound Identification: Sounds subtest on the Nodloliha K-2 Literacy Assessment. With a
sample size of 36 and six independent variabldyg, Rfvalues of at least 23% and above were
likely detected (Cohen, Cohen, West & Aiken, 2002)erefore, the results of the multiple
regression analyses may be limited and not nedlsspresentative of the true influence of

student-level demographics upon literacy-relatetopmance.
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Teacher and School Assignment

Wanting to better understand the potential impatioth teacher and school assignment
upon student performance, the third aim of thigstigation examined if participation Trhe
Time is_ Nown Pre-K ERF intervention was associated with or mediatetehacher or school
assignment. Exploring the effect of such environtaldevel factors is important as research
indicates that preschool teacher’s limited usevafenced-based strategies associated with
language development and a lack of explicit antesyatic classroom-level instruction has a
negative impact upon student development of languad literacy-related skills (Dickinson,
2006; Girolametto & Weitzman, 2002; Justice, Mashbtlamre, & Pianta, 2008; McKeown &
Beck, 2006; NICHD ECCRN, 2005). Ade Time is Nown Pre-K ERF project utilized the
Hourglass Mode(Pierce, 2005), an instructional framework thatreected early literacy
instructional strategies with conventional literamytcomes through scientific research and
evidenced-based practices, it was hypothesizecthatonmental-level factors (i.e. teacher and
school assignment) would have an effect on Yedaudest participation in the ERF project.
Findings from Hierarchical Linear Modeling (HLM)g@uided support for this hypothesis.

HLM was selected because it accounted for theedgsiject design (i.e., students
placed within an intervention or comparison classrdocated within an elementary school in
the participating school district). SpecificallilfetHLM analyses examined the singular effect of
teacher and school assignment upon student languabkteracy performance as well as the
combined effect of teacher and school assignmemt spudent language and literacy
performance. Both the singular and combined effeet® analyzed assuming fixed and random
effects. Using HLM to address this secondary aith [parceled out and incorporated the two

sources of variation in student language and btecaitcomes (i.e., variation between teachers
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and variation between schools) in the analyses allowed for an error term at each level (i.e.,
teacher and school) and resulted in a more accsiatelard error for the regression coefficients.

The HLM approach revealed statistically significeasults for all dependent variables
examined. This suggests that when combined, teactteschool assignment had a significant
impact upon student’s receptive vocabulary, iderdifon of upper case letters and expressive
language skills in both intervention and comparislassrooms. School assignment also had a
significant impact upon Year 1 student identifioatof upper case letters in intervention and
comparison classrooms. With these results, thecepes and residuals of the four models also
reached statistical significance for all the dememdrariables. This indicated that external factors
other than teacher and school assignment also kaghificant impact upon student
performance, but the analysis does not revealdbhecs of those external factors.

Knowing that teachers and schools impacted stunlgcbmes foiThe Time is Nown
Pre-K ERF project is not surprising. Following the insttional framework of thélourglass
Model intervention teachers regularly offered preschabatlents multiple opportunities for
extended conversations through positive adult-dhiieractions and utilized shared-reading and
other language enhancement interventions knowigtafisantly increase children’s oral
language skills (National Institute for Literac@)(). Use of evidenced-based strategies
associated with language development and offerasitige adult-child verbal interactions is
“critical to children’s language growth” (Chapma&®00, p. 43) and moves beyond the reading-
and writing-related benefits that children recdiaen attendance at high-quality preschool
programs. The results also suggest that the imiéorewas resilient to slight variations in
implementation across teachers and settings.

Change in Literacy-Related Performance after Orer 6€Elementary Instruction
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The goal of early intervention is to produce pusieffects that continue beyond the
intervention period and have a long-term impactrugialdren’s learning and later achievement.
This is of particular importance for interventicoféered during the preschool period as the
development of language- and literacy-related skillring this period predicts achievement
when students are exposed to formal reading irtsdrum elementary school (Dickinson &
McCabe, 2001; Lonigan, Allan & Lerner, 2011; Lomg&urgess, & Anthony, 2000; Storch &
Whitehurst, 2002). To determine whether or ioé Time is Nown Pre-K ERF project achieved
this goal, the final aim of this investigation wasdetermine if the effects of participation
changed after one or two years of literacy instoucin elementary school. It was hypothesized
that preschool-aged students who participatedanrtervention classrooms would gain more
than children in comparison classrooms from kindegem to first grade on literacy measures.

The results of paired-samples t-tests provideddunsupport for this hypothesis. For
Year 1, both intervention and comparison studeotescon the Oral Retelling subtest decreased
from kindergarten to first grade. This decreasgciores on the Oral Retelling subtest may be
attributed to different factors. The first facterthat the end of year benchmark requirements for
kindergarten and first grade significantly increasthat students are required to read more
challenging texts and an increased number of wood®ctly. Additionally, the Oral Retelling
subtest of the North Carolina K-2 Literacy Assesshi®eone of the more difficult to administer
as teachers are required to record all errors rogdtudents when reading. As students read
increasingly challenging and longer texts, the psscof noting student errors when reading
becomes more difficult and prone to administratoors.

It is important to note that all pairs includedie analyses violated the Central Limit

Theorem by having sample sizes smaller than 3& décreased the chance of identifying
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significant differences even if a true differeneésts. Furthermore, a majority of Year 1
kindergarten and first grade subtest scores wegatively skewed with either low or high
kurtotic values. While negatively skewed scoredpper Case and Lower Case Letter Sound
Identification subtests were likely the result afedling effect as a majority of intervention and
comparison students were able to identify all ancat all upper and lower case letters of the
alphabet at the end of kindergarten, skewness aridsks values outside the critical value range
indicated non-normal score distributions and redube power of the analyses even further.

For Year 2 students, limited availability of dateguded analyses between kindergarten
and first grade; however, a comparison of studerfopmance between preschool and
kindergarten was possible. Year 2 students in lménvention and comparison classrooms
performed significantly better at the end of kirgheten than at the end of preschool on
measures of upper and lower case letter identidicalNot being able to directly compare the
performance of intervention students with thatahgparison students though, it cannot be
determined if there was a significant differencgamns achieved between the two groups and
whether the presence or absencé&lw Time is Nown Pre-K ERFintervention contributed to
that difference.

The fact thaThe Time is Nown Pre-K ERF project did not produce significantly better
results in kindergarten and first grade does namibere are no overall lasting effects of the
intervention. In early grades (i.e., kindergarted &rst), differences in oral language skills are
not directly related to improved outcomes, buteatihdirectly feed into skills such as print
knowledge, phonological awareness and writingJsiwhich in turn form the foundation for
early reading success (Storch & Whitehurst, 200022 Whitehurst & Lonigan, 1998).

Therefore, it is possible that when students fiidme Time is Nown Pre-K ERF project advance
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to successive grades where reading skills progoessmprehending units of text beyond
individual words, oral language skills will becomnereasingly important and the effects of the
intervention will become apparent in student regaiomprehension skills (see Kendeou, van
den Broek, & White, 2009; Mason, 1992; Nation & $ting, 1998; Roth, Speece, & Cooper,
2002; Senéchal et al., 2001; Storch & Whitehu892 Vernon-Feagans, Hammer, Miccio, &
Manlove, 2001; Westerveld, Gillon, & Moran, 2008).

In conclusion, findings from analyses conductegpsut the value of providing high-
quality preschool instruction to students with itieed at-risk factors for later academic failure.
At the student level, participation in a high-qtyapreschool intervention classrooms had the
ability to overcome the negative impacts associati¢idl student chronological age in years, race,
gender, language spoken, exceptionality and inteime condition. On an environmental level,
participation in a high-quality preschool interventimpacted student performance as those
teachers who participated in the intervention cthowlihad a more positive effect upon student
development of receptive language, identificatibopper case letters and expressive language.
Findings also supported the provision of a ricH Emaguage classroom environment, extended
conversations between adults and students, regppartunities for shared storybook reading,
and wide access to books and writing tools for psegul writing.

Additional support was found for the value of painig preschool instruction that targets
and develops oral language skills. As oral languskgés are known to predict code-related skills
in kindergarten and first grade (Kendeou, van deseB, & White, 2009; NICHD, 2005) and
intervention students performed significantly bettean comparison students on measures of
phoneme segmentation fluency and oral reading éjesupport exists for the oral-language rich

instruction and evidence-based strategies employedervention classrooms. Without the
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numerous instances of missing data in kindergafiesh.and second grade, it is likely that
additional support would have been found to confteet literacy development with preschool-
aged oral language skills had the data set beea awonplete.
Limitations

As already discussed, there are many limitatiortee analyses conducted for this
investigation. In addition to issues with missiregadand the potential risk of variability in
teacher scoring, some variables included in theéysthad small sample sizes and inflated
skewness and kurtosis values. Both of these I@ttéors violate assumptions of the analyses
conducted and limit study findings. Another limitet included Richmond County Schools’
unexpected change in their data collection proesibetween the academic years of 2008-2009
and 2009-2010 from the North Carolina K-2 Liter#&ssessment to the Dynamic Indicators of
Basics Early Literacy Skills (DIBELS). This prevedtcomparisons between first and second
grade for Year 1 students and between kindergartdrfirst grade for Year 2 students.
Additionally, further review of the data revealédt some teachers of kindergarten and first
grade students did not follow the recommended stilagministration schedule for the North
Carolina K-2 Literacy Assessment, thus limiting thember of comparisons that could be made
between intervention conditions, grades and yefatsegoroject.

Beyond limitations specific to analyses conduct#ber, more global, limitations of the
investigation existed. The first is that the oraimhe Time is Nown Pre-KERF project called
for an experimental design with true random assigmrof teachers and students to intervention
and control classrooms. After implementation of phgject, it was revealed that the
administration of RCS actually assigned teachetlédwo intervention conditions of the project

rather than employing random assignment, thus ¢hgrlge project design to quasi-
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experimental. The rationale behind RCS’ assignroéteachers to the intervention or
comparison condition was never formally revealed am obvious pattern for assignment could
be determined, but intentional assignment to irietion and comparison clearly influences the
overall rigor of any intervention. Secondary testdecrease in design rigor, the quality of the
research conducted and the findings of the proyece limited.

A second global limitation is that the original ggsof this investigation involved
examining the performance of students in Yearsdn®3 ofThe Time is Nown Pre-KERF
project. Upon examining the data available for stud in kindergarten, first and second grade, it
was noted that only kindergarten data from the DI8kvas available for Year 3 students. As
kindergarten data for Year 1 and 2 students wdsatetl using the North Carolina K-2 Literacy
Assessment, it was no longer possible to make aimgfal comparison of kindergarten
performance across Years 1, 2 and 3 of the EREgrdpecause of this, the decision was made
to only include Year 1 and Year 2 students in tneent investigation.

Another factor that potentially limited differencesstudent performance across grades
was intervention bleed. Secondary to the nesteigmes the project, intervention and
comparison preschool teachers were often locatddntthe same school. This colocation
allowed intervention and comparison teachers tib @&ch other’s classrooms and obtain ideas
regarding how to utilize classroom materials puselithrough the project. This classroom level
access contradicted the project’s design of onbyiding support and coaching to intervention
teachers regarding how purchased materials couldiloeed to support student learning.
Additionally, intervention and comparison teacherstly attended annual district-level (i.e.,
hosted and required by RCS) professional developasivities where evidence-based

strategies and other educationally relevant inféionavere shared and discussed. While these
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sessions did not intentionally highlight the intemtions featured in the ERF intervention, it is
likely the content would have overlapped.

A second potential limitation for student perforroaracross grades involved preschool
fadeout (Manguson et. al., 2007). Although inteti@nchildren in Year 1 and Year 2 of the
project made significant gains from pre-test tottest on preschool measures of receptive
vocabulary, upper case letter identification angregsive language, these short-term gains were
not evident across all kindergarten, first and sdagrade literacy measures collected. This
finding is not surprising as intervention fadeofien begins in kindergarten where teachers must
focus their attention on the students who arrivia\wawer skills. As this happens, children with
higher level skills acquired through attendanchkeigi quality preschool programs slowly lose
the advantage they once held over their peers.otittidelity measures for primary (i.e.,
kindergarten, first and second) grades, it is umkmbow instruction offered and evidence-based
strategies employed may have sustained, furthezldped, or halted student language and
literacy growth.

Another limitation of the investigation design ifved Year 1 data. Secondary to the
delayed awarding of the Early Reading First grahg Time is Nown Pre-K project began in
December of 2007 rather than the anticipated Sdmestart. With this delayed start, two
specific problems arose. The first was that stuglanintervention classrooms only received four
months of théHourglass Modeintervention instead of the intended eight mon&idditionally,
with the abbreviated timeline, pre-test and post-tiata was collected for students with less than
the recommended twelve months between assessnmaimistdations. Because of these factors,
it is possible that Year 1 student results do nlhy tapture the potential instructional impact of

theHourglass Model
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A final limitation of the investigation involvedoh being able to access student language
and literacy data beyond second grade, which sulesdlg limited the ability to examine the
impact of oral language skills upon later literaewelopment and academic success. As the
intervention provided to students in the origihk Time is Nown Pre-K ERF project focused
on developing preschool student’s oral languageeanly literacy skills, it is possible that the
true effects of this intervention were not fullyptared through the design of this investigation.
Knowing that oral language skills in preschool hawdirect relationship with third and fourth
grade reading comprehension (Kendeou, van den B&®khite, 2009; Roth, Speece, &
Cooper, 2002; Senéchal et al., 2001; Storch & Wihitst, 2002; Vernon-Feagans, Hammer,
Miccio, & Manlove, 2001; Westerveld, Gillon, & Mara2008) when reading focuses on
comprehending units of text larger than individwakds, it is possible that the true benefit of
The Time is Nown Pre-Kintervention was not captured. Direct assessniestuidents in third
grade and beyond would allow for a detailed ingggiton of the contribution of oral language
skills upon student academic performance and dpustat of conventional literacy skills.

Implications

Despite the limitations acknowledged, this stuffgrs valuable information regarding
educational practices and future research relatéuet development of language- and literacy-
related skills in young children. One such conttitiu of this investigation was that it allowed
for a multi-year examination of student performafa®wing participation in an Early Reading
First project. Similar to other projects and reshafforts, the originalheTime is_Nown Pre-K
project only explored the effects of participatianntervention classrooms on the language and
literacy development of preschool students. Thigstigation, which followed students from the

original ERF project into kindergarten, first aretend grade, allowed for an examination of
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how a preschool intervention rich in oral languagd emergent literacy opportunities impacted
student’s literacy success in primary grades. Adestt oral language skills are a known
predictor of early literacy skills in kindergartand first grade, as well as of reading
comprehension in second grade and beyond (seerBarkiet al., 2003; Roth, Cooper, & de la
Paz, 1999; Storch & Whitehurst, 2001, 2002; VetiatiTunmer, Jaccard, & Chen, 2007;
Whitehurst & Lonigan, 1998), this investigation pided a much needed opportunity to examine
the lasting effects of participation in an ERF mantion classroom.

Another valuable finding of this investigationtiet it examined the effect of
participation in ERF classrooms upon a relativel{enogeneous population across an entire
school district. While many early interventions adeen effective in small scale studies of
relatively homogenous populations, this investmatnswered the call to conduct research on
larger scale preschool programs that significaimigrove student oral language and literacy
skills while accommodating the heterogeneity otlsetits (McDonald, Keesler, Kauffman, &
Schneider, 2006). Although the findings of the stigation were mixed, there were indicators of
lasting improvement upon student literacy developmédditionally, by examining if the
effects of participation iTheTime is_Nown Pre-Kproject were associated with student-level
demographics such as chronological age, gende, leatguage spoken and exceptionality, this
investigation attempted to answer for whom valudeadmpacts were achieved through
participation in an ERF intervention (see McDon#edesler, Kauffman, & Schneider, 2006).

A final contribution of this investigation is thatoffers valuable information to RCS
about the impact ofheTime is_ Nown Pre-K ERFproject, and their preschool educational
practices. Looking specifically at the children wherticipated in the ERF program, RCS can

evaluate whether meaningful gains related to lagguand literacy development were achieved.
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Beyond student participants, RCS can evaluate \ehétie immense amount of resources
dedicated to the implementation of the project,(carricula chosen, staff trained and
professional development provided) were worthwimleestments for ensuring the future
language and literacy success of students.

Future Research Directions

While this investigation revealed many importantings about the impact dheTime
is Nowin Pre-K ERFproject upon the language and literacy developrokkindergarten, first
and second grade students, important questiohsestibin. Of primary importance is the
unanswered impact of an oral rich preschool intetiea upon the oral language and literacy
development of students beyond second grade. Kmpthat oral language skills in preschool
have a direct relationship with third and fourthdg reading comprehension (Kendeou, van den
Broek, & White, 2009; Roth, Speece, & Cooper, 20®2néchal et al., 2001; Storch &
Whitehurst, 2002; Vernon-Feagans, Hammer, Miccidd&nlove, 2001; Westerveld, Gillon, &
Moran, 2008), it is logical to expect that intertien students may have experienced benefits
from participation in the project that have yeb®measured.

To fully explore the language and literacy devetept of students who participated in
the original ERF project, the investigator intetalgollaborate with RCS to obtain information
pertaining to student performance on end-of-gradasures in third grade and beyond. Similar
to this investigation, such a study would utilizgalcollected by the school district as part of
their general operating procedures as it allowgsEto as many participants as possible. While
there would still be potential issues with attritjase of an end-of-grade measure would increase

the likelihood of having a single measure thalvaar 1 and Year 2 participants completed. It is
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also less likely that instances of missing dataldite present, as schools are required to report
end-of-grade data for all students.

Beyond this investigation, there are other impdrteoints for future studies to consider
when examining the contribution of preschool casguage skills upon the literacy development
of students in elementary grades. Primarily, fusitglies should look to create sustainable
interventions that offer a true experimental desigd an increased level of rigor. A true
experimental design would increase control andaatlesearchers to more clearly understand the
relationship between student outcomes and indep¢nrdeables examined even if the nested
nature of school-based research were to requiestd design (e.g., Hierarchical Linear
Modeling). Additionally, although utilizing data lbected by schools as part of their general
operating procedures can combat the potentialligdoiresources of research projects (e.g., time,
personnel, finances), future studies should inc@tedidelity measures into the design of the
project. Such measures could include more traifongtaff and administration responsible for
student data collection, assessment of how acdytatechers deliver targeted strategies and
interventions, data checks on an increased poafigata collected, and utilizing more
independent data collection measures of studegubge and literacy development.

Another direction for future studies of studetgracy development is to expand the
breadth of oral and literacy measures collectedie@ding in later elementary grades requires
students to focus more on comprehension and leiseatiecoding of text, students become more
reliant upon higher-order language-related skdte(Bishop & Snowling, 2004; Catts, Adlof &
Weismer, 2006). In later elementary school, stuglatso rely upon other complex processes that
involve understanding written text, developing amerpreting meaning, and using meaning as

appropriate to type of text, purpose and situatidational Center for Educational Statistics,
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2005). By utilizing an assessment protocol thabiporates a more diverse range of oral
language and literacy measures, researchers wautldn increased ability to understand the
specific contributions of oral language upon studiégracy development and how those
contributions change over time.

Finally, with knowledge of the relationship betweeacher responsiveness and student
oral language growth (see Chapman, 2000), futuidiest of language and literacy development
could consider incorporating measures of teachsgomsivity. Although this investigation
provided support for the combined effect of teacdret school assignment upon student literacy
outcomes, it did not identify the specific quaktief teachers that most impacted student
learning. Being able to identify such informatioowld encourage teachers to more
systematically incorporate evidenced-based stredgagto their classroom.

Conclusions

The primary aim of this study was to examine theat$ of participation iTheTime is
Nowin Pre-Kproject on kindergarten, first, and second gradguage and literacy outcomes.
As hypothesized, students who participated in waetion classrooms performed better than
students in comparison classrooms on measuressbffade Phoneme Segmentation Fluency
and Oral Reading Fluency. In kindergarten, intetoenstudents performed better than
comparison students on the Book and Print Awareaedd/Nriting subtests, but the differences
were not statistically significant.

Secondary aims of the study were to examine whélieeeffects of the ERF intervention
were associated with or mediated by student-legal@yraphic variables or environmental
factors as well as if the effects of participationntervention classrooms changed after one year

of literacy instruction in the primary grades. Sagpvas found for the hypothesis that student-
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level demographics impacted student language &ddiy performance as the intervention
condition emerged as having the largest negatiyaatupon student book and print awareness
and letter identification of upper and lower ledtdranguage spoken (i.e., ELL), race, gender,
and exceptionality each had smaller negative ingoagbn student performance, but did not
reliably predict student outcomes on subtests@fNbrth Carolina K-2 Literacy Assessment.

For the hypothesis that examined the impact ofrenmental factors, support was also found as
the combined effect of teacher and school assighowasistently predicted student performance
on measures of receptive vocabulary, identificatibapper case letters and expressive language
skills. School assignment also had a significarmtaot upon Year 1 student identification of
upper case letters. Moving to the final hypothdsisited support was found for the lasting

effects ofTheTime is_ Nown Pre-Kproject after one year of primary instruction. Véhil
intervention students often had more stable perdmigea on the literacy measures assessed, Year
1 comparison students outperformed interventiodesits on subtests pertaining to book and
print awareness and identification of upper andelovase letters. For Year 2 students, both
intervention and comparison groups performed sicamtly better at the end of kindergarten

than at the end of preschool on measures of uppériower-case letter identification.

Findings from this investigation made valuable aedessary contributions to research
examining the impact of preschool-based intervestigpon student language and literacy
development. Nationally, study findings contributediard the body of research on the impact
of the ERF Initiative and specific intervention®yided in ERF classrooms. Locally, study
results provided an increased understanding ofvenet school district’s financial- and
personnel-related investments led to improved asting student outcomes for their

heterogeneous group of students that faced muttgriditions that made them at-risk for later
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academic failure. Such efforts are necessary toenstmser toward the goal of providing high-
guality instruction to all preschool-aged childisrd determining the venues for how this may be

accomplished.
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Variables Analyzed

Kindergarten Code

K_LSI_UC
K_LSI_LC
K_LSI_S
K_BPA
K_OR_PCT
K_PA1l
K_PA2
K_PA3
K_PA4
K_Sl

K_W

First Grade Code

1 LSI_UC
1 _LSI_LC
1 LSIS
1_BPA

1 OR_PCT
1 Sl

1 W

1 _PAl

APPENDIX A

Variable Name

Letter Sound Identification: Upper Casdtees
Letter Sound Identification: Lower Casettiees
Letter Sound Identification: Sounds

Book and Print Awareness

Oral Retell Percentage Correct
Phonological Awareness 1

Phonological Awareness 2

Phonological Awareness 3

Phonological Awareness 4

Spelling Inventory

Writing

Variable Name

Letter Sound Identification: Upper Casdtéses
Letter Sound Identification: Lower Casdtkes
Letter Sound Identification: Sounds

Book and Print Awareness

Oral Retell Percentage Correct

Spelling Inventory

Writing

Phonological Awareness 1
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1_PA2
1_PA3
1_PA4
1_PA5
1_PA6
1_PA7
1_PA8
1_PA9
1_PA10
1 _PA1l
1_LNF
1_NWF
1_PSF
1_ORF

1_WUF

Second Grade Code

2 NWF
2 WUF

2 ORF

Phonological Awareness 2
Phonological Awareness 3
Phonological Awareness 4
Phonological Awareness 5
Phonological Awareness 6
Phonological Awareness 7
Phonological Awareness 8
Phonological Awareness 9
Phonological Awareness 10
Phonological Awareness 11
Letter Naming Fluency
Nonsense Word Fluency
Phoneme Segmentation Fluency
Oral Reading Fluency

Word Use Fluency

Variable Name

Nonsense Word Fluency
Word Use Fluency

Oral Reading Fluency

167



REFERENCES

Adams, M.J. (1990). Beginning to read: Thinking éeatning about print. Cambridge, Mass:
MIT Press.

Adams, M. J. (2002, Novembefhe promise of speech recognitiém PowerPoint presentation
at A Focus on Fluency Forum, San Francisco, Rétrieved on October 7, 2014 from
www. prel. org/programs/rel/fluency/Adams. ppt Flog-R.

American Speech-Language-Hearing Association. (LE¥Xinitions of Communication
Disorders and VariationfRelevant Paper]. Available fromww.asha.org/policy

Apel, K. & Lawrence, J. (2011). Contributions of rmpbological awareness skills to work-level
reading and spelling in first grade children witidavithout speech sound disorder.
Journal of Speech, Language, and Hearing Rese&#;H312-1327.

Aud, S., Hussar, W., Johnson, F., Kena, G., Rathyilgnning, E., Wang, X., and Zhang, J.
(2012).The Condition of Education 20IRCES 2012-045). U.S. Department of
Education, National Center for Education StatistWsshington, DC. Retrieved October
7, 2014 from:_http://nces.ed.gov/pubsearch

Beck, I., & McKeown M. (1991). Conditions of vocdhary acquisition. In R. Barr, M. Kamil,
P.B. Mosenthal and D.P. Pearson (Eds.), Handboo&aaoling research (pp. 789-814).
Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.

Bentin, S., Deutsch, A., & Liberman, LY. (1990).rfdgctic competence and reading ability in
children.Journal of Experimental Chil@sychology, 48147-172.

Bishop, D.V.M., & Snowling, M.J. (2004). Developntahdyslexia and specific language
impairment: Same or differenPsychological Bulletin130(6), 858-886.

Blair, R., & Savage, R. (2006). Name writing but ravironmental print recognition is related
to letter-sound knowledge and phonological awareirepre-readerfeading &
Writing, 19(9), 991-1016.

Bloodgood, J. W. (1999). What's in a name? Childrérame writing and literacy acquisition.
Reading Research Quarterly, ,3312-367.

Bulmer, M.G. (1979)Principles of statisticsNew York, NY: Dover Publications.

Byrne, B., & Fielding-Barnsley, R. (1989). Phonerawareness and letter knowledge in the
child’s acquisition of the alphabetic principlaurnal of Educational Psychologyl,
313-321.

Cain, K., & Oakhill, J. (2007). Reading comprehendilifficulties: Correlates, causes, and
consequences. In K. Cain & J. Oakhill (Eds.), Qleiids comprehension problems in oral
and written language: A cognitive perspective ¢ip-74). New York: Guilford Press.

168



Campbell, D.T., & Erlebacher, A. (1970). How regiies artifacts in quasi-experimental
evaluations can mistakenly make compensatory eiduckiok harmful. In J. Hellmuth
(Ed.),Compensatory education: A national deb@tel. 11l of The Disadvantaged Child).
New York, NY: Brunner Mazel.

Carlisle, J.F. (2000). Awareness of the structuie meaning of morphologically complex
words: Impact on readingReading and Writing: An Interdisciplinary Journal(3),
169-190.

Carlisle, J.F., & Stone, C.A. (2005). Exploring tlade of morphemes in word readiriReading
Research Quarter|yd((4), 428-449.

Carroll, J. B. (1993)Human cognitive abilities: A survey of factoranaddtudies New York,
NY: Cambridge University Press.

Catts, H.W., Adlof , S.M., & Weismer, S.E. (2006anguage deficits in poor comprehenders: A
case for the simple view of readintpurnal of Speech, Language & Hearing Research
492), 278-293.

Catts, H. W., & Kamhi, A. G. (2005). Language aadding disabilities (2nd ed.). Needham
Heights, MA: Allyn & Bacon.

Chapman, R.S. (2000). Children’s language learmhmginteractionist perspectivdournal of
Child Psychology and Psychiat41(1), 33-54.

Chiappe, P., Siegel, L. S., & Wade-Woolley, L. (2RQinguistic diversity and the development
of reading skills: A longitudinal stud$cientificStudies of Reading, 869—-400.

Cicirelli, V.G. (1969). Head Start: Brief of theusty. In D.G. Hays (Ed.Britannica review of
American educatignvol. I. Chicago, IL: Encyclopedia Britannica.

Clay, M. M. (2002) Observation Survey of Early Literacy Achieven@fft Ed.). Portsmouth,
NH: Heinemann Education.

Clay, M.M. (1966). Emergent reading behaviour. Urifained doctoral dissertation, University
of Auckland, New Zealand.

Clay, M.M. (1975)What did | write?Auckland, New Zealand: Heinemann Educational.

Classens, A., Engel, M., & Curran, C. (2014). Acadecontent, student learning, and the
persistence of preschool effecdsnerican Educational Research Joural(2), 403-
434.

Cohen, J., Cohen, P., West, S.G. & Aiken, L.S. B0Bpplied multiple regression/correlation

analyses for the behavioral science® E8l). Mahwah, NJ: Lawrence Erlbaum
Associates, Publishers.

169



Daneman, M. (1991). Individual differences in redskills. In R. Barr, M.L. Kamil, P.B.
Mosenthal, & P.D. Pearson (Edddandbook of reading resear¢iol. 2, pp. 512-538).
New York, NY: Longman.

Demont, E., & Gombert, J.E. (1996). Phonologicahmmess as a predictor of decoding skills
and syntactic awareness as a predictor of compsedreskills.British Journal of
EducationalPsychology, 66315-332.

Dickinson, D. (2006). Toward a toolkit approachd&scribing classroom qualitarly
Education and Developmenit7(1), 177-202.

Dickinson, D.K., & McCabe, A. (1991). The acquisitiand development of language: A social
interactionist account of language and literacyedigyment. In J.F. Kavanagh (Edihe
language continuum: From infancy to literacy. Conmieating by languagéVvol. 13, pp.
1-40). Parkton, MD: York Press.

Dickinson, D.K., & McCabe, A. (2001). Bringing il ®ogether: The multiple origins, skills, and
environmental supports of early literatyarning Disabilities Research & Practice
16(4), 186-202.

Dickinson, D.K, McCabe, A., Anastasopoulous, L.isRer-Feinberg, E.S., & Poe, M. (2003).
The comprehensive language approach to earlydyeniéhe interrelationships among
vocabulary, phonological sensitivity, and print iwiedge among preschool-aged
children.Journal of Educational Psycholog95(3), 465-481.

Dickinson, D. & Tabors, P.O. (1991). Early literatynkages between home, school and
literacy achievement at age fivdaurnal of Research in Childhood Educatién30-46.

Dodge, D.T., Colker, L.J. & Heroman, C. (2002he creative curriculum for preschool
Washington, D.C.: Teaching Strategies, Inc.

Droop, M. & Verhoeven, L. (2003). Language profiag and reading ability in first- and
second-language learneReading Research Quarterl38(1), 78-103.

Drouin, M. & Harmon, J. (2009). Name writing anttée knowledge in preschoolers:
incongruities in skills and the usefulness of namiéing as a developmental indicator.
Early Childhood Research Quartey®4, 263-270.

Dunn, L. M. & Dunn, D.M. (2006)Peabody Picture Vocabulary Te4l" ed.). Bloomington,
MN: American Guidance Service.

Elliott, J., Lee, S. W., & Tollefson, N. (2001).raliability and validity study of the Dynamic
Indicators of Basic Early Literacy Skills—Modifie8chool Psychology Review, 30(1),
33-49.

Erickson, K. (2008)Early language and literacy: Information and intentions[PowerPoint
slides]. Chapel Hill, NC.

170



Ferreiro, E. & Teberosky, A. (1983)iteracy before schoolindg=xeter, NH: Heinemann.

Field, A. (2009)Discovering statistics using SP&S' Ed.). Thousand Oaks, CA: Sage
Publications, Ltd.

Fish, M. & Pinkerman, B. (2003). Language skilldaw —SES rural Appalachian children:
Normative development and individual differencesaincy to preschooRpplied
Developmental Psycholog®3, 539-565.

Gamse, B.C., Jacob, R.T., Horst, M., Boulay, BU&lu, F. (2008)Reading First Impact Study
Final Report(NCEE 2009-4038). Washington, DC: National Centerdducation
Evaluation and Regional Assistance, Institute aid¢adion Sciences, U.S. Department of
Education.

Girolametto, L., & Weitzman, E. (2002). Responseenof child care providers in
interactions with toddlers and preschoolers. Laigg Speech, and Hearing
Services in Schools, 33(4), 268-281.

Good, R. H., & Kaminski, R. A. (Eds.). (2002). Dynia Indicators of Basic Early

Literacy Skills (6th ed.). Eugene, OR: Institute the Development of Educational
Achievement. Availablehttp://dibels.uoregon.edu/

Hart, B.H. & Risley, T.R. (1995). Meaningful difiemces in the everyday experience of young
American children. Baltimore, MD: Paul H. Brookes.

Hintze, J. M., Ryan, A. L., & Stoner, G. (2003).r@arrent Validity and Diagnostic Accuracy of
the Dynamic Indicators of Basic Early Literacy &#nd the Comprehensive Test of
Phonological Processing. School Psychology Reva2i4), 541-556.

Hoff, E. (2003). The specificity of environmentafluence: socioeconomic status affects early
vocabulary development via maternal speéttild Developmen4(5), 1368-1378.

Invernizzi, M., Sullivan, A., and Meier, J. (200PALS Pre-K. Phonological Awareness
Literacy Screening. Charlottesville: Universityitimng.

Jackson, N. W., & Coltheart, M. (200Routes to Reading Success and Failtdew York:
Psychology Press.

Johnston, F. R. (2004). Phonics, phonological ames®, and the alphab&fS Update, April
2004 [electronic newsletter]
http://www.epsbooks.com/downloads/articles/Phonicklg Awareness.pdf.

Justice, L.M., Chow, S.M., Capellini, C., Flanig&n, & Colton, S. (2003). Emergent literacy
intervention for vulnerable preschoolers: Relag¥ects of two approache&merican
Journal of Speech Language Patholpti(3), 320-32.

171



Justice, L. M.,& Ezell, H. K. (2002). Use of stongdk reading to increase print awareness in at-
risk children. American Journal of Speech-LanguRgthology, 11, 17-29.

Justice, L. M., & Ezell, H. K. (2004). Print refa@ng: An emergent literacy enhancement
technique and its clinical applications. Langueggeech, and Hearing Services in
Schools, 35, 185-193.

Justice, L.M., Mashburn, A.J., Hamre, B.K., & P@anR.C. (2008). Quality of language and
literacy instruction in preschool classrooms sepakrisk pupilsEarly Childhood
Research Quarter|y23, 51-68.

Justice, L.M., Pence, K., Bowles, R.P, & Wiggins,(2006). An investigation of four
hypotheses concerning the order by which 4-yeacbildiren learn the alphabet letters.
Early Childhood Research Quartey®1, 374-389.

Kaminski, R. A., & Good, R. H. (1998). Assessinglgéteracy skills in a problem solving
model: Dynamic Indicators of Basic Early Literadsils. In M. R. Shinn (Ed.),
Advanced applications of Curriculum-Based Measurar{pp. 113-142). New York:
Guilford.

Keenan, J. M., & Betjemann, R. S. (2007). Comprsimmof single words: The role of
semantics in reading and reading disability. llGEgorenko & A. Naples (Eds.jingle
word reading: Behavioral and biological perspectveawrence Erlbaum.

Kendeoy P., van den Broek, P., White, M.J. (2009). Prealicteading comprehension in early
elementary school: The independent contributionsralflanguage and decoding skills.
Journal of Educational Psychologi01(4), 765-778.

Kirk, C., Gillion, G.T. (2009). Integrated morphgioal awareness intervention as a tool for
improving literacyLanguage, Speech, and Hearing Services in Sch©!|841-351.

Kuo, L.J. & Anderson, R. C. (2006). Morphologicalaaeness and learning to read: A cross-
language perspectivEducational Psychologist1, 161-180.

Laimon, D. E. (1994)The effects of a home-based and center-based émitton on atrisk
preschool children's early literacy skillsnpublished Doctoral Dissertation, University
of Oregon, Eugend.andry, Smith, Swank, Assel, & Vellet (2001).

Levin |, Both-de Vries AC, Aram D, Bus AG. (200%Yriting starts with own name writing:
From scribbling to conventional spelling in Israatid Dutch childrerApplied
Psycholinguistics26, 463—-477.

LoCasale-Crouch, J., Konold, T., Pianta, R., Hou&sBurchinal, M., Bryant, D., et al. (2007).
Observed classroom quality profiles in state-fungiedkindergarten programs and
associations with teacher, program, and classrd@racteristicsEarly Childhood
Research Quarter|y22, 3-17.

172



Lonigan, C, Allan, N.P., & Lerner, M.D. (2011). Assment of preschool early literacy skills:
Linking children’s educational needs with empirigaupported instructional activities.
Psychology in the SchopkS(5), 488-501.

Lonigan, C.J., Burgess, S.R., & Anthony, J.L. (20@kvelopment of emergent literacy and
early reading skills in preschool children: Evideriom a latent-variable longitudinal
study.Developmental Psychology6(5), 596-613.

Magnuson, K.A., Ruhm, C., & Waldfogel, J. (2007h€eTpersistence of preschool effects: Do
subsequent classroom experiences malary Childhood Research Quarterlg2, 18-
38.

McDonald, S.K., Keesler, V., Kauffman, N., & Schaei, B. (2006). Scaling-up exemplary
interventionsEducational ResearcheBx(3): 15-24.

McGregor, K.K. (2004). Developmental dependencegsvben semantics and reading. In C.A.
Stone, E.R. Silliman, B.J. Ehren, & K. Apel (Ed$iandbook of language and literacy
development and disordefjgp. 302-317). New York: Guilford Publications.

McGuiness, D., McGuiness, C., & Donohue, J. (19PBpnological training and the alphabet
principle: Evidence for reciprocal causaliBeading Research Quarter30, 830-852.

McKeown, M. G., and I. L. Beck. (2004). Direct amch vocabulary instruction. In J. F.
Baumann and E. J. Kame’enui (Ed¥.pcabulary instructior{pp. 13-27), New York,
NY: Guilford Press.

Molfese VJ, Beswick J, Molnar A, Jacobi-Vessel@006). Alphabetic skills in preschool: A
preliminary study of letter naming and letter wigi Developmental Neuropsycholqgy
29, 5-19.

Moll, L. C. (1994). Literacy research in communrdtlyd classrooms. In R. Rudell, M. Rudell,

and H. Singer (Eds.J,heoretical models and processes of readity ed., pp. 179-207).
Newark, DE: International Reading Association.

Myers, M. (1982). Fictional narrative as speechnévBerkeley CA: Bay Area Writing Project.

Nagy, W.E., Berninger, V.W., & Abbott, R.D. (200&ontribution of morphology beyond
phonology to literacy outcomes of upper elemengary middle-school student®urnal
of EducationaPsychology98(1), 134-147.

Nagy, W. E. & Scott J. A. (2000). Vocabulary Praes In M. Kamil, P. Mosenthal, P. D.
Pearson, & R. Barr, (Edshlandbook of Reading Resear@fol. Ill., pp. 269-284).
Muhwah, N.J.: Lawrence Erlbaum Associates.

Nation, K., & Snowling, M. (2000). Factors influeng syntactic awareness skills in normal
readers and poor comprehendéygplied Psycholinguistics, 2229-241.

173



Nation, K., & Snowling, M.J. (2004). Beyond phongical skills: Broader language skills
contribute to the development of readidgurnalof Research in Reading, 2342-356.

National Center for Education (201The Nation’s Report Card: Reading 20NCES 2012-
457). Institute of Education Sciences, U.S. Depaninof Education, Washington, D.C.

National Center for Educational Statistics (20@yest of Education Statistics 2008CES
2006-030). Institute of Education Sciences, U.Sdenent of Education, Washington,
DC: U.S. Government Printing Office.

National Institute for Literacy (2009eveloping Early Literacy: Report of the Nationadrly
Literacy Panel Retrieved on October 7, 2014 from:
https://www.nichd.nih.gov/publications/pubs/docurts@NELPReport09.pdf

National Institute of Child Health and Human Deyetent (NICHD) (2000)Teaching children
to read: An evidence-based assessment of the iicieasearch literature on reading and
its implications for reading instructioN[H Pub. No. 00-4769). Retrieved on October 7,
2014 from: http://www.nichd.nih.gov/publicationshminrp/documents/report.pdf.

NICHD Early Child Care Research Network (2005).hatys to reading: The role of oral
language in the transition to readimpevelopmental Psychology1(2), 428-442.

Nichols, W. D., Rupley, W. H., & Rickelman, R. 2004). Examining phonemic awareness and
concepts of print patterns of kindergarten studéteading Research and Instructjon
43(3), 61.

Nippold, M.A., Mansfield, T.C., Billow, J.L., & Tomblin, J.B. (2008). Expository discourse in
adolescents with language impairments: Examinimgagyic developmenAmerican
Journal of Speech-Language Pathlpgjy, 356-366.

Nippold, M.A., Mansfield, T.C., Billow, J.L., & Totslin, J.B. (2009). Syntactic development in
adolescents with a history of language impairmeht®llow-up investigationAmerican
Journal of Speech Language Patholpb$(3), 241-251.

Nord, C. W., Lennon, J., Liu, B., & Chandler, KO@).Home literacy activities and signs of
children’s emerging literacy, 1993 and 199BICES 2000-026). Washington, DC:
National Center for Education Statistics. Retrie@adober 7, 2014, from
http://purl.access.gpo.gov/iGPO/ LPS6203.

North Carolina Department of Public Instruction0@B).E-rate discount in North Carolina
Retrieved October 7, 2014, from:
http://www.ncreportcards.org/src/search.jsp?pY ead62
2007&pList=1&pListVal=770%3ARichmond+County+Schoéis+++++&G02=GO.

North Carolina Department of Public Instruction0@8).E-rate discount in North Carolina
Retrieved October 7, 2014, from:
http://www.ncreportcards.org/src/search.jsp?pY ead82
2009&pList=1&pListVal=770%3ARichmond+County+Schoelst++++&G02=GO.

174



North Carolina Department of Public Instruction @2). North Carolina K-2 Literacy
AssessmenRetrieved on October 7, 2014 from:
http://www.ncpublicschools.org/curriculum/languadseelementary/k2literacy/

North Carolina Rural Economic Development Cent@®0{@.Rural data bank: County profile
for Richmond CountyRetrieved on October 7, 2014 from:
http://www.ncruralcenter.org/index.php?option=comapper&view=wrapper&ltemid=1
21.

Ornstein, S. (1998). Learning to read through pectiooks School Library Journal, 4#), 60-
61.

Pershey, M.G. (1997). Teaching pragmatic languageeness as an integral aspect of reading
and language arts instructidReading Horizons37, 299-314.

Pianta, R. C., Howes, C., Burchinal, M., Bryant, Olifford, R., Early, D., et al. (2005).
Features of pre-kindergarten programs, classroantsteachers: Do they predict
observed classroom quality and child—teacher intenas?Applied Developmental
Science9(3), 144-159.

Pierce, P. (2005 he hourglass modeResearcher developed model. North Carolina, Ghape
Hill.

Puma, M., Bell, S., Cook, R., Heid, C., Broene Jenkins, F., Mashburn, A., & Downer, J.
(2012).Third Grade Follow-up to the Head Start Impact $t&ihal ReportOPRE
Report # 2012-45, Washington, DC: Office of PlaigniResearch and Evaluation,
Administration for Children and Families, U.S. Ddapzent of Health and Human
Services.

Purinak, C.S. & Lonigan, C.J. (2011). From scriBlle scrabble: Preschool children’s
developing knowledge of written languageading & Writing 24(5), 567-589.

Puranik, C.S., Lonigan, C.J., & Kim, Y-S. (2011pr@ributions of emergent literacy skills to
writing, letter writing, and spelling in preschadiildren.Early Childhood Research
Quatrterly, 26, 465-474.

Raudenbush, S.W., Bryk, A.S. (2002). Hierarchioceddr models: Applications and data analysis
methods (2 Ed.). Newbury Park, CA; Sage Publications.

Riedell, B.W. (2007). The relation between DIBEL&ading comprehension, and vocabulary in
urban first-grade studentReading Research Quarteri§2(2), 546-567.

Roskos, K., Tabors, P., & Lenhart, L. (2006)al language and early literacy in preschool
Neward, DE: International Reading Association.

Roth, F.P., Speece, D.L., & Cooper, D.H. (2002)orgitudinal analysis of the connection
between oral language and early readirige Journal of Educational Reseay&a(5),
259-272.

175



Rouse, H.L., & Fantuzzo, J.W. (2006). The Dynamutidators for Basic Early Literacy Skills as
an indicator of early literacy for urban kindergartchildrenSchool Psychology Review
35(3), 341-355.

Scarborough, H. (1990). Very early language deficitdyslexic children. Child Development,
61, 1728-1743.

Scarborough, H. (2001). Connecting early languagkliteracy to later reading (dis)abilities:
Evidence, theory, and practice. In S.B. Neuman &DDickinson (Eds.), Handbook of
early literacy research (pp. 97—-110). New York:|®Bui Press.

Schatschneider, C., Fletcher, J., Francis, D.,s0afIC., & Foorman, B. (2004). Kindergarten
prediction of reading skills: A longitudinal compéive analysisJournal of Educational
Psychology96, 265-282.

Schickedanz, J. A. & Dickinson, D.K. & Charlotte-bkdenburg Schools. (2008pPpening the
world of learning: A comprehensive early literaapgram Parsippany, NJ: Pearson
Early Learning.

Scott, C. (2009). A case for the sentence in readamprehension. Language, Speech, and
Hearing Services in School), 184-191.

Sénéchal, M., LeFevre, J., Smith-Chant, B.L., &t@o] K.V. (2001). On refining theoretical
models of emergent literacy the role of empiricatience.Journal of School
Psychology39(5), 439-460.

Sénéchal, M., Ouellette, G., & Rodney, D. (2006)e Thisunderstood giant: On the predictive
role of early vocabulary to future reading. In SNeuman & D. Dickinson (Eds.),
Handbook of Early Literacy Research Volumé&2w York, NY: Guilford Press.

Shankweiler, D., Lundquist, E., Dreyer, L. G., &Rinson, C. (1998). Reading and spelling
difficulties in high school students: Causes amalsequence&eading and Writing: An
Interdisciplinary Journal, 8267-294.

Singson, M., Mahoney, D. & Mann, V. (2000). Theat&n between reading ability and
morphological skills: Evidence from derivationaffstes. Reading and Writing: An
Interdisciplinary Journal12, 219-252.

Smith, M. W., Dickinson, D. K., Sangeorge, A., & #stasopoulos, L. (2002). The Early
Language and Literacy Classroom Observation. Bal&nMD: Brookes.

Snow, C.E. (1993). Families as social contextditeracy development. In C. Daiute, (Ed.) The

development of literacy through social interactjpp. 11-24). San Francisco: Jossey-
Bass.

176



Speece, D.L., Mills, C., Ritchey, K.D., & Hillmag, (2003). Initial evidence that letter fluency
tasks are valid indicators of early reading skitlurnal of Special Educatio6, 223-
233.

Speece, D.L., Roth, F.P., Cooper, D.H., & de la,3a£1999). The relevance of oral language
skills to early literacy: A multivariate analysispplied Psycholinguistic0, 167-190.

Spira, E.G., Bracken, S.S., & Fischel, J.E. (20@5¢dicting improvement after first-grade
reading difficulties: The effect of oral languageergent literacy, and behavior skills.
Developmental Psychologg1(1), 225-234.

Stahl, S., & Nagy, W. (2006].eaching word meaningslahwah, NJ: Lawrence Erlbaum
Associates.

Stanovich, K. E., & West, R. F. (1989). Exposur@tiot and orthographic processimieading
Research Quarterly, 24,02—-433.

STATS Indiana. (2007). Small area income and pgwstimates: State and country interactive
tables. Retried on October 7, 2014 from:
http://www.census.gov/did/www/saipe/data/interaetiview=State AndCounty&utilBtn
=&yLB=5&stL. B=34&cLB=77&dLB=0&gLB=0&usSts cbSelectedalse&usTot cbSel
ected=true&stateTot cbSelected=true&pLB=0&multi Yeelected=false&multiYearAle
rtFlag=false&prStateFlag=false&invalidSDYearsFlaajsé

Steelman, J. D., Pierce, P. L., & Koppenhaver, D(1894). The role of computers in promoting
literacy in children with severe speech and physiopairments. In K. G. Butler (Ed.),
Severe communication disorders: Intervention sgi@®(pp. 200-212). Gaithersburg,
MD: Aspen.

Storch, S., & Whitehurst, G. (2001). The role ahfly and home in the literacy development of
children from low-income backgroundsewDirections for Child and Adolescent
Development, 953-68.

Storch, S.A., & Whitehurst, G.J. (2002). Oral laage and code-related precursors to reading:
evidence from a longitudinal structural modaévelopmental Psychology8(6), 934-
947.

Strickland, D. & Shanahan, T. (2004). Laying thewgrdwork for literacyEducational
Leadership61(6), 74-77.

Sulzby, E. (1985). In Children’s Early Text Comstiion by Clotilde Pontecorvo.
Sulzby, E., & Teale, W. (1991). Emergent literaeyR. Barr, M. Kamil, P. Mosenthal, & P. D.

Pearson (Eds.Handbook of reading resear¢Nol. 2, pp. 727—758). New York, NY:
Longman.

177



Tarullo, L., West, J., Aikens, N., & Hulsey, L. (28). Beginning Head Start: Children, Families,
and Programs in Fall 2006. Washington, DC: U.S.dbepent of Health and Human
Services.

Teale, W. H., (1978). Positive environments forméag to read: What studies of early readers
tell us.Language Arts55(8), 922-932.

Teale, W. H, & Sulzby, E. (Eds.). (198&mergent literacy: Reading and writifgp. Vii-xxv).
Norwood, NJ: Ablex Publishing.

Teale, W. H., & Sulzby, E. (1989). Emerging liteyablew perspectives. In D. S. Strickland &
L. M. Morrow (Eds.),Emerging literacy: Young children learn tead and writgpp. 1-
15). Newark, DE: International Reading Association.

Torgesen, J.K., Wagner, R.K., Rashotte, C.A., Bssg8.R., & Hecht, S.A. (1997).
Contributions of phonological awareness and raptdr@omic naming ability to the
growth of word-reading skills in second- to fiftihagle childrenScientific Study of
Reading, 2161-185.

Tunmer, W., & Bowey, J. A. (1984). Metalinguistwareness and reading acquisition. In W. E.
Tunmer, J. A. Bowey, C. Pratt, &M. L. Herriman (Ed#/etalinguistic awareness in
children: Theory, research, and implicatiarBerlin: Springer—Verlag.

United States Department of Education. (2008a).lisapon for new grants under the early
reading first program. Retrieved October 7, 20bsnfr
http://www.ed.gov/programs/earlyreading/gtepeadyiag. pdf

United States Department of Education. (2008b)d&ute for the early reading first program.
Retrieved October 7, 2014 from
http://www.ed.qgov/programs/earlyreading/erfquidadoe

United States Department of Education, Nationalt@eior Education Statistics. (2008he
condition of education 200NCES 2006-071), Indicator 2. Retrieved on Decen@her
2010 from:http://nces.ed.gov/pubs2006/2006071.pdf.

United States Department of Health and Human Sesyisdministration for Children and
Families (January, 201()ead Start Impact Studizinal Report Washington, DC.

United States Department of Labor, Bureau of L&tatistics. (2006 Employment situation
summary Retrieved October 7, 2014 from:
http://www.bls.gov/news.release/archives/empsit 12906.pdf

University of Oregon Center for Teaching and Leagni2012). UO DIBELS Data System:
About Us. Retrieved on October 7, 2014 frditips://dibels.uoregon.edu/about/

van Kleeck, A., Gillam, R., & McFadden, T. (1998)study of classroom-based phonological
awareness training for preschoolers with speecfoatehguage delay&merican
Journal of Speech-Language Pathology3), 65-76.

178



Vellutino, F. R., Tunmer, W. E., Jaccard, J. JCBen, R. (2007). Components of reading
ability: Multivariate evidence for a convergentlskiodel of reading development.
Scientific Studies of Reading, BL32.

Verhoeven, L. (2000). Components of early seconduage reading and spellircientific
Studies of Reading, 313-330.

Verhoeven, L. & van Leeuwe, J. (2008). Predictibthe development of reading
comprehension: A longitudinal studipplied Cognitive Psycholog®2(3), 407-423.

Vernon-Feagans, L., Hammer, C., Miccio, A., & MardpE. (2001). Early language and
literacy skills in low-income African American attispanic children. In S. B. Newman
& D. K. Dickinson (Eds.)Handbookof early literacy researclpp. 192—-210). New
York: Guilford Press.

Villaume, S. K., & Wilson, L. C. (1989). Preschatlildren’s explorations of letters of their own
namesApplied Psycholinguistics, 1@883—-300Willows, D. M., & Ryan, E. B. (1986).
The development of grammatical sensitivity andetationship to early reading
achievementReadingResearch Quarterly, 2253—-266.

Welsch, J. G., Sullivan, A., & Justice, L. M. (200Bhat’'s my letter!: What preschoolers’ name
writing representations tell us about emergentditg knowledgeJournal of Literacy
Research35, 757-776.

Westerveld, M., Gillon, G., & Moran, C. (2008). angitudinal investigation of oral narrative
skills in children with mixed reading disabilitihternational Journal of Speech-
Language Pathology((3), 132-145.

Whitehurst, G.J., & Lonigan, C.J. (1998). Child d®pment and emergent literachild
Developmentt9(3), 848-872.

Willows, D.M., & Ryan, E.B. (1986). The developmearfitgrammatical sensitivity and its
relation to early reading achievemeidurnal of Learning Disabilitiess, 457-465.

Yaden, D. (1988). Understanding stories througleaégd read-alouds: How many does it take?
TheReadingTeacher49(1), 20-29.

Yopp, H. K. (1992). Developing Phonemic Awarenes¥oung Children. Reading Teachdb,
9, 696-703.

Zimmerman, I.L., Steiner, V.G, & Pond, R.E. (200R)eschool Language Scald" ed.). San
Antonio, TX: The Psychological Corporation.

179



