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 Child Development, June 1998, Volume 69, Number 3, Pages 848-872

 Child Development and Emergent Literacy

 Grover J. Whitehurst and Christopher J. Lonigan

 Emergent literacy consists of the skills, knowledge, and attitudes that are developmental precursors to reading
 and writing. This article offers a preliminary typology of children's emergent literacy skills, a review of the
 evidence that relates emergent literacy to reading, and a review of the evidence for linkage between children's
 emergent literacy environments and the development of emergent literacy skills. We propose that emergent
 literacy consists of at least two distinct domains: inside-out skills (e.g., phonological awareness, letter knowl-
 edge) and outside-in skills (e.g., language, conceptual knowledge). These different domains are not the product
 of the same experiences and appear to be influential at different points in time during reading acquisition.
 Whereas outside-in skills are associated with those aspects of children's literacy environments typically mea-
 sured, little is known about the origins of inside-out skills. Evidence from interventions to enhance emergent
 literacy suggests that relatively intensive and multifaceted interventions are needed to improve reading
 achievement maximally. A number of successful preschool interventions for outside-in skills exist, and
 computer-based tasks designed to teach children inside-out skills seem promising. Future research directions
 include more sophisticated multidimensional examination of emergent literacy skills and environments, better
 integration with reading research, and longer-term evaluation of preschool interventions. Policy implications
 for emergent literacy intervention and reading education are discussed.

 INTRODUCTION

 There are few more attractive cultural icons in late

 twentieth-century America than the image of a par-
 ent sharing a picture book with a child. Of the compe-
 tition, apple pie can make you fat; the flag can lead
 to war; and even motherhood, with which shared
 reading is associated, often draws forth complex, ruf-
 fled images. Shared book reading, however, speaks
 of love, the importance of the family unit, and paren-
 tal commitment to a child's future. Shared reading
 embraces goals of educational advancement, cultural
 uplift, and literate discourse. It is, to use a phrase of
 Kagan's (1996), "a pleasing idea."

 This pleasing idea is part of a topic of inquiry
 known as emergent literacy. Our aim here is to sur-
 vey emergent literacy with a particular emphasis on
 applied issues, at a level that may be useful to psy-
 chologists and educators whose focal interests lie
 elsewhere. We first catalog the component skills,
 knowledge, and attitudes that constitute the domain
 of emergent literacy and then review evidence on
 links between those components and conventional
 literacy. Next we review research on how variation
 in natural environments supports or impedes the de-
 velopment of emergent literacy, followed by a survey
 of interventions to enhance emergent literacy, em-
 phasizing programs that aim to promote emergent
 literacy in children from low-income backgrounds.
 Finally, we summarize the state of this field, its social
 policy implications, and needed directions for future

 research. The "pleasing idea" will not emerge un-
 scathed. Few if any conceptions look the same in the
 light of empirical scrutiny as they do in a romantic
 prism. We conclude, however, that there is substan-
 tial educational and social value in work that has al-

 ready been done on emergent literacy, and there is
 promise of more to come.

 WHAT IS EMERGENT LITERACY?

 The term "emergent literacy" is used to denote the
 idea that the acquisition of literacy is best conceptual-
 ized as a developmental continuum, with its origins
 early in the life of a child, rather than an all-or-none
 phenomenon that begins when children start school.
 This conceptualization departs from other perspec-
 tives on reading acquisition in suggesting that there
 is no clear demarcation between reading and pre-
 reading. For instance, the "reading readiness" ap-
 proach, which preceded an emergent literacy per-
 spective and is still dominant in many educational
 arenas, has as its focus the question of what skills
 children need to have mastered before they can profit
 from formal reading instruction. Such perspectives
 create a boundary between the "prereading" behav-
 iors of children, and the "real" reading that children
 are taught in educational settings. In contrast, an
 emergent literacy perspective views literacy-related
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 behaviors occurring in the preschool period as legiti-
 mate and important aspects of literacy. A second dis-
 tinction between an emergent literacy perspective
 and other perspectives on literacy is the assumption
 that reading, writing, and oral language develop con-
 currently and interdependently from an early age
 from children's exposure to interactions in the social
 contexts in which literacy is a component, and in the
 absence of formal instruction. More traditional ap-
 proaches often treat writing as secondary to reading
 and focus on the formal instruction required for chil-
 dren to be able to read and write.

 Although investigators have examined the liter-
 acy-related behaviors of preschool-aged children for
 some time (e.g., Durkin, 1966), the term "emergent
 literacy" is typically attributed to Clay (1966). A more
 formal introduction of the term and field of inquiry
 was heralded by Teale and Sulzby's (1986) book,
 Emergent Literacy: Writing and Reading. Current in-
 quiry into emergent literacy represents a broad field
 with multiple perspectives and a wide range of re-
 search methodologies. This avenue of inquiry is com-
 plicated by changing conceptualizations of what con-
 stitutes literacy. For instance, recent years have seen
 an almost unbounded definition of literacy that is of-
 ten extended to any situation in which an individual
 negotiates or interacts with the environment through
 the use of a symbolic system (i.e., maps, bus sched-
 ules, store coupons). We restrict our focus to more
 conventional forms of literacy (i.e., the reading or
 writing of alphabetic texts). The majority of re-
 search on emergent literacy has been conducted
 with English-speaking children learning an alpha-
 betic writing system. Consequently, the extent to
 which these concepts of emergent literacy extend to
 children learning other writing systems or languages
 other than English is not clear.

 A Definition

 Emergent literacy consists of the skills, knowl-
 edge, and attitudes that are presumed to be develop-
 mental precursors to conventional forms of reading
 and writing (Sulzby, 1989; Sulzby & Teale, 1991;
 Teale & Sulzby, 1986) and the environments that sup-
 port these developments (e.g., shared book read-
 ing; Lonigan, 1994; Whitehurst et al., 1988). In addi-
 tion, the term has been used to refer to a point of
 view about the importance of social interactions in
 literacy-rich environments for prereaders (Fitzger-
 ald, Schuele, & Roberts, 1992) and to advocacy for
 related social and educational policies (Bush, 1990;
 Copperman, 1986). We distinguish these three uses

 with the terms emergent literacy (characteristics of pre-
 readers that may relate to later reading and writing),
 emergent literacy environments (experiences that may
 affect the development of emergent literacy), and the
 emergent literacy movement (advocacy of practices that
 increase social interactions in a literate environment

 for prereaders).

 Components of Emergent Literacy

 Two strands of research provide information
 about the components of emergent literacy. One re-
 search perspective, which consists of mainly quanti-
 tative studies, has examined the relation between
 emergent literacy and the acquisition of conventional
 literacy. The other research perspective, which tends
 to consist of qualitative studies, has examined the de-
 velopment of behaviors of preschool-aged children
 in response to literacy materials and tasks. Emergent
 literacy comes in many forms, and the typology we
 offer has some empirical support, but is preliminary
 (see Table 1 for a brief summary and list of common
 measures).

 Language. Several aspects of children's language
 skills are important at different points in the process
 of literacy acquisition. Initially, vocabulary is impor-
 tant. Reading is a process of translating visual codes
 into meaningful language. In the earliest stages, read-
 ing in an alphabetic system involves decoding letters
 into corresponding sounds and linking those sounds
 to single words. For instance, a child just learning to
 read conventionally might approach the word "bats"
 by sounding out /b/ ... / e/ ... /t/ ... /s/. Not
 infrequently, one can hear a beginning reader get that
 far and be stumped, even though all the letters have
 been sounded out correctly. A teacher or parent
 might encourage the child to blend the sounds to-
 gether by reducing the delays between the sounds for
 each letter by saying the letter sounds more rapidly.
 Whereas adults would understand this phonological
 rendering, beginning readers can get this far and
 still not recognize that they are saying "bats." To
 them these are still four isolated sounds. Some-

 times there is a pause while the child takes the
 next step and links the phonological representation
 to a meaningful word, or the link is provided by an
 adult, who sensing that the child doesn't know what
 he has said, will help by saying something like,
 "Yes, / b / . / e / . t/ t / . / s/, 'bats.' You read it." In
 either case, one frequently sees the look of pleasure
 or relief on the child's face at this resolution, which
 makes sense of the letters and corresponding sounds.

 Reading, even in its earliest stages, is a process that

This content downloaded from 137.148.36.131 on Mon, 05 Nov 2018 19:39:10 UTC
All use subject to https://about.jstor.org/terms



 850 Child Development

 Table 1 Components of Emergent Literacy, Measures, and Their Relation to Reading Skills

 Component Brief Definition Sample Measure Effectsa

 Outside-in processes:
 Language Semantic, syntactic, and concep- PPVT-Rb (Dunn & Dunn, 1981); EOWPVT-Rb (Gard- R, EL

 tual knowledge ner, 1990); Reynell Developmental Language Scales
 (Reynell, 1985); CELF-Preschool (Wiig, Secord, &
 Semel, 1992)

 Narrative Understanding and producing The Renfrew Bus Story (Glasgow & Cowley, 1994); ex- R
 narrative perimenter generatedc

 Conventions of print Knowledge of standard print for- Concepts about Print Test (Clay, 1979b); DSCb print R
 mat (e.g., left-to-right, front-to- concepts subscale (CTB, 1990)
 back orientation)

 Emergent reading Pretending to read Environmental printd N
 Inside-out processes:
 Knowledge of graphemes Letter-name knowledge Letter identification (Woodcock, 1987); DSCb memory R, EL

 subscale (CTB, 1990)
 Phonological awareness Detection of rhyme; manipula- Oddity tasks (MacLean et al., 1987); blending/dele- R

 tion of syllables; manipulation tion of syllables (e.g., Wagner et al., 1987); pho-
 of individual phonemes (e.g., neme counting;e phoneme deletion;e DSCb auditory
 count, delete) subscale (CTB, 1990)

 Syntactic awareness Repair grammatical errors Word-order violations (e.g., Tunmer et al., 1988); R
 CELF-Preschool (Wiig et al., 1992)

 Phoneme-grapheme Letter-sound knowledge; pseu- Word attack (Woodcock, 1987); DSCb memory sub- R, EL
 correspondence doword decoding scale (CTB, 1990)

 Emergent writing Phonetic spelling Invented spelling' R, EL
 Other factors:

 Phonological memory Short-term memory for phono- Digit span (WISC-R; Wechsler, 1974); Nonword repeti- R
 logically coded information tion (e.g., Gathercole et al., 1991); memory for sen-
 (e.g., numbers, nonwords, sen- tences (Woodcock & Johnson, 1977)
 tences)

 Rapid naming Rapid naming of serial lists of Rapid naming tests (e.g., McBride-Chang & Manis, R
 letters, numbers, or colors 1996)

 Print motivation Interest in print shared reading Requests for shared-readingg R, EL

 a Effects of individual differences in emergent literacy components: N = no effect demonstrated; EL = effect on other emergent literacy
 components (e.g., effect of language on narrative); R = effect of emergent literacy component on reading in elementary school.
 bPPVT-R = Peabody Picture Vocabulary Test-Revised; EOWPVT-R = Expressive One-Word Picture Vocabulary Test-Revised;
 DSC = Developing Skills Checklist.
 c See, e.g., Teale & Sulzby (1986).
 d Standardized measures of environmental print do not exist; the assessment procedure commonly employed involves showing children
 product labels or pictures of familiar signs (e.g., McDonalds).
 e See Yopp (1988) and Stanovich, Cunningham, and Cramer (1984) for examples of tasks.
 ' No standardized test of invented spelling is available (see Teale & Sulzby, 1986).
 9A variety of observational and questionnaire methods of assessing print motivation have been used by researchers (e.g., Crain-
 Thoresen & Dale, 1992; Scarborough & Dobrich, 1994).

 is motivated by the extraction of meaning. Imagine
 the scenario above with a child who has never seen
 a bat and does not know what the word means. In

 this case the adult's attempt to help is useless because
 the child has no semantic representation to which the
 phonological code can be mapped. Consistent with
 this logical connection between reading and lan-
 guage, several studies have demonstrated a longitu-
 dinal relation between the extent of oral language
 and later reading proficiency within typically devel-
 oping, reading-delayed, and language-delayed chil-
 dren (e.g., Bishop & Adams, 1990; Butler, Marsh,
 Sheppard, & Sheppard, 1985; Pikulski & Tobin,

 1989; Scarborough, 1989; Share, Jorm, MacLean, &
 Mathews, 1984). Other research (see below) indicates
 that a child's semantic and syntactic abilities assume
 greater importance later in the sequence of learning
 to read, when the child is reading for meaning, than
 early in the sequence, when the child is learning to
 sound out single words (see Mason, 1992; Snow,
 Barnes, Chandler, Hemphill, & Goodman, 1991;
 Whitehurst, 1996a).

 In addition to the influence of vocabulary knowl-
 edge and the ability to understand and produce in-
 creasingly complex syntactic constructions on chil-
 dren's literacy skills, Snow and colleagues (e.g.,
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 Dickinson & Snow, 1987; Dickinson & Tabors, 1991;
 Snow, 1983) have proposed that children's under-
 standing of text and story narratives is facilitated by
 the acquisition of decontextualized language. Decon-
 textualized language refers to language, such as that
 used in story narratives and other written forms of
 communication, that is used to convey novel infor-
 mation to audiences who may share only limited
 background knowledge with the speaker or who may
 be physically removed from the things or events de-
 scribed. In contrast, contextualized uses of language
 rely on shared physical context, knowledge, and im-
 mediate feedback. Children's decontextualized lan-

 guage skills are related to conventional literacy skills
 such as decoding, understanding story narratives,
 and print production (e.g., Dickinson & Snow, 1987).

 Conventions of print. Books are constructed ac-
 cording to a set of conventions that can be under-
 stood without being able to read (Clay, 1979a). In
 English, these include the left-to-right and top-to-
 bottom direction of print on each page, the sequence
 and direction in which the print progresses from
 front to back across pages, the difference between the
 covers and the pages of the book, the difference be-
 tween pictures and print on a page, and the meaning
 of elements of punctuation, including spaces be-
 tween words and periods at the ends of sentences.
 Knowing these conventions aids in the process of
 learning to read (e.g., Clay, 1979b; Tunmer, Herri-
 man, & Nesdale, 1988). For example, Tunmer et al.
 found that scores on Clay's (1979b) Concepts about
 Print Test at the beginning of first grade predicted
 children's reading comprehension and decoding abil-
 ities at the end of second grade even after controlling
 for differences in vocabulary and metalinguistic
 awareness.

 Knowledge of letters. In alphabetic writing systems,
 decoding printed words involves the translation of
 units of print to units of sound, and writing involves
 translating units of sound into units of print. At the
 most basic level, this task requires knowing the
 names of letters. A beginning reader who does not
 know the letters of the alphabet cannot learn to which
 sounds those letters relate (Bond & Dykstra, 1967;
 Chall, 1967; Mason, 1980). In some cases, this task is
 facilitated by the fact that some letter names provide
 clues to their sounds. Knowledge of the alphabet at
 entry into school is one of the strongest single pre-
 dictors of short- and long-term literacy success (Ste-
 venson & Newman, 1986); however, interventions
 that teach children letter names do not seem to pro-
 duce large effects on reading acquisition (Adams,
 1990). Because of this finding, Adams (1990) sug-
 gested that higher levels of letter knowledge may re-

 flect a greater underlying knowledge of and familiar-
 ity with print or other literacy-related processes.
 Consequently, whereas teaching letter names may in-
 crease surface letter knowledge, it may not affect
 other underlying literacy-related processes, such as
 print familiarity. A number of recent studies, how-
 ever, have indicated that letter knowledge signifi-
 cantly influences the acquisition of some phonologi-
 cal sensitivity skills (e.g., Bowey, 1994; Johnston,
 Anderson, & Holligan, 1996; Stahl & Murray, 1994)
 as defined below.

 Linguistic awareness. Just as children must be able
 to discriminate units of print (e.g., letters, words, sen-
 tences), so too must they be able to discriminate units
 of language (e.g., phonemes, words, propositions) to
 read successfully. Normally developing children in
 the late preschool period can discriminate among
 and within these units of language. Linguistic dis-
 crimination, however, is not the same as linguistic
 awareness. Linguistic awareness is metalinguistic. It
 involves the ability to take language as a cognitive
 object and to possess information about the manner
 in which language is constructed and used. A child
 might well be able to discriminate the difference be-
 tween two words as evidenced by auditory evoked
 responses (Molfese, 1990; Molfese, Morris, & Romski,
 1990) or by simply being able to respond appropri-
 ately to linguistic units incorporating these distinc-
 tions (e.g., "Show me the hat. Now touch the bat").
 However, the same child might have no awareness
 that "hat" and "bat" are units of language called
 words that are constructed from units of sound that

 share two phonemes and differ on a third.
 Linguistic awareness is not an all-or-none phe-

 nomenon. A child may be aware of some portion of
 the way language is organized (e.g., that propositions
 are formed from words) without being aware of
 other aspects of linguistic organization (e.g., that
 words are formed from phonemes). Evidence sug-
 gests a developmental hierarchy of children's sensi-
 tivity to linguistic units (e.g., measured by the ability
 to segment a spoken sentence or word). For example,
 children seem to achieve syllabic sensitivity earlier
 than they achieve sensitivity to phonemes (e.g., Fox &
 Routh, 1975; Liberman, Shankweiler, Fischer, & Car-
 ter, 1974), and children's sensitivity to intrasyllabic
 units and rhyme normally precedes their sensitivity
 to phonemes (e.g., MacLean, Bryant, & Bradley, 1987;
 Treiman, 1992). The operationalization of the con-
 struct of linguistic awareness is further complicated
 by the fact that tasks used in assessment vary consid-
 erably in the cognitive and linguistic demands they
 place on children within particular levels of lan-
 guage. For example, phoneme isolation (e.g., "What
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 is the first sound in fish?") is substantially easier for
 kindergartners than phoneme deletion (e.g., "What
 would fish sound like if you took away the /f/
 sound?"; Stahl & Murray, 1994; Stanovich, Cunning-
 ham, & Cramer, 1984), even though both are mea-
 sures of phonological sensitivity that appear to call
 on the same phonological insights.

 A growing body of research indicates that individ-
 ual differences in phonological sensitivity are caus-
 ally related to the rate of acquisition of reading skills
 (Bradley & Bryant, 1983, 1985; Mann & Liberman,
 1984; Share et al., 1984; Stanovich, Cunningham, &
 Freeman, 1984; Wagner & Torgesen, 1987). Children
 who are better at detecting syllables, rhymes, or pho-
 nemes are quicker to learn to read (i.e., decode
 words), and this relation is present even after vari-
 ability in reading skill due to intelligence, receptive
 vocabulary, memory skills, and social class is par-
 tialed out (e.g., Bryant, MacLean, Bradley, & Cross-
 land, 1990; MacLean et al., 1987; Wagner, Torgesen, &
 Rashotte, 1994). Moreover, the relation appears to be
 reciprocal. That is, phonological sensitivity is critical
 to learning to read, and learning to read increases
 phonological sensitivity (e.g., Perfetti, Beck, Bell, &
 Hughes, 1987; Wagner et al., 1994). Phonological sen-
 sitivity is also related to children's spelling abilities
 (e.g., Bryant et al., 1990).

 Nearly all research on linguistic awareness in
 emergent literacy has focused on phonological sensi-
 tivity (i.e., that words are constructed from sounds)
 rather than higher levels of linguistic awareness (e.g.,
 that propositions are formed from words). It is possi-
 ble that awareness of other levels of linguistic struc-
 ture (e.g., words as constituents of propositions,
 events as components of narratives or stories; Bruner,
 1986; Mandler & Johnson, 1977; Nelson, 1996) as-
 sumes greater importance when the child is reading
 for understanding rather than reading to decode. For
 instance, syntactic awareness and pragmatic aware-
 ness (i.e., comprehension monitoring) appear to play
 a role in reading comprehension and a lesser role in
 word identification (Chaney, 1992; Tunmer & Hoo-
 ver, 1992; Tunmer et al., 1988; Tunmer, Nesdale, &
 Wright, 1987).

 Phoneme-grapheme correspondence. Understanding
 the links between phonemes and alphabet letters is
 either the most advanced of the emergent literacy
 skills or the least advanced of the conventional liter-

 acy skills a child must acquire, depending on where
 one draws the boundary between conventional liter-
 acy and emergent literacy. Knowledge of phoneme-
 grapheme correspondence requires knowledge of
 both the sounds of individual letters and combina-

 tions of letters (e.g., the / f / sound in the graphemes

 f, and ph). It is assessed, for'example, by showing
 the child letters and asking, "What sounds do these
 letters make?" At later stages, it is assessed by phono-
 logical recoding tasks (i.e., reading pseudowords),
 which also involve the ability to blend the individual
 phonemes. Children who have better phonological
 recoding ability have higher levels of reading
 achievement (Gough & Walsh, 1991; Hoover &
 Gough, 1990; Jorm, Share, MacLean, & Matthews,
 1984; Juel, 1988; Tunmer et al., 1988).

 Emergent reading. Pretending to read and reading
 environmental print are examples of emergent read-
 ing (Teale & Sulzby, 1986). Before children can read
 words, they are often able to recognize labels, signs,
 and other forms of environmental print. Advocates
 within the emergent literacy movement (e.g., Good-
 man, 1986) have suggested that this skill demon-
 strates children's ability to derive the meaning of text
 within context. However, studies have not generally
 supported a direct causal link between the ability to
 read environmental print and later word identifica-
 tion skills (Gough, 1993; Masonheimer, Drum, &
 Ehri, 1984; Stahl & Murray, 1993). Purcell-Gates
 (1996; Purcell-Gates & Dahl, 1991) has assessed a fac-
 tor that she terms "intentionality" by asking children
 what printed words on a page might signify. Chil-
 dren who indicate that they understand the functions
 of print (e.g., that the print tells a story or gives direc-
 tions) have high levels of print intentionality. In con-
 trast, children who have low levels of print intention-
 ality do not indicate that they understand that print
 is a symbol system with linguistic meaning (e.g., they
 may simply name letters when asked what words
 might signify). Purcell-Gates (1996) found that chil-
 dren's understanding of the functions of print (i.e.,
 intentionality) was related to children's print con-
 cepts, understanding of the alphabetic principle, and
 concepts of writing (i.e., use of letter-like symbols).

 A number of qualitative studies have examined
 how preschool-aged children behave in situations in
 which reading is typically required in order to un-
 cover the knowledge and beliefs that children may
 have concerning reading. For example, Ferreiro and
 Teberosky (1982) conducted an extensive study of 4-
 to 6-year-old children in Argentina and described
 what appeared to be an orderly developmental pro-
 gression of children's understanding of print. For in-
 stance, 4-year-old children recognized the distinction
 between "just letters" and "something to read" (typi-
 cally three or more letters). Ferreiro and Teberosky
 (1982) also reported that children pass through stages
 where they believe that print is a nonlinguistic repre-
 sentation of an object, for example, a picture or icon,
 to believing that print codes only parts of the linguis-

This content downloaded from 137.148.36.131 on Mon, 05 Nov 2018 19:39:10 UTC
All use subject to https://about.jstor.org/terms



 Whitehurst and Lonigan 853

 tic stream (e.g., the nouns), to understanding that
 there is a one-to-one correspondence between the
 print and the language that results from reading.

 Sulzby and others (e.g., Pappas & Brown, 1988;
 Purcell-Gates, 1988; Sulzby, 1985, 1988) have used
 children's emergent readings of books to develop an
 understanding of children's acquisition of the written
 language register (i.e.; the language common to text)
 and sense of story. For example, in a longitudinal
 study Sulzby (1985) asked 24 4- to 6-year-old children
 to "read" one of their favorite storybooks at the be-
 ginning and end of kindergarten. At the beginning of
 kindergarten, she found that most children produced
 story-like readings that were governed primarily by
 the pictures, and approximately half of these story-
 like readings had oral language form (e.g., labeling
 of pictures) rather than written language form. At the
 end of kindergarten, although children had retained
 their relative rank of story reading complexity, most
 had advanced to a more complex level of emergent
 reading (e.g., readings governed by pictures but us-
 ing written language form). Sulzby (1985) provided
 additional data from a cross-sectional study showing
 a developmental pattern of increasingly sophisti-
 cated emergent reading in 2- to 5-year-old children.

 Emergent writing. Behaviors such as pretending to
 write and learning to write letters are examples of
 emergent writing. Many adults have had the experi-
 ence of seeing a young child scribble some indeci-
 pherable marks on paper and then ask an adult to
 read what it says. The child is indicating that he or
 she knows print has meaning without yet knowing
 how to write. There have been a number of descrip-
 tive studies of children's emergent writing (e.g., Fer-
 reiro & Teberosky, 1982; Harste, Woodward, &
 Burke, 1984; Sulzby, 1986). Most of these studies con-
 verge on a common developmental pattern of chil-
 dren's emergent writing. It appears that very young
 children treat writing in a pictographic sense that in-
 cludes using drawing as writing or using scribble-
 like markings with meaning only to the child. Later,
 children begin to use different letters, numbers, and
 letter-like forms to represent the different things be-
 ing written about. In this phase, children may reorder
 relatively few symbols to stand for the different
 words. Often in this phase, characteristics of the thing
 written are encoded into the word (e.g., a bear is big-
 ger than a duck, therefore, the word "bear" has to be
 bigger than the word "duck"). For many children in
 the late preschool period, letters come to stand for
 the different syllables in words, and from this stage
 children finally begin to use letters to represent the
 individual sounds (e.g., phonemes) in words.

 Even when children use letters to represent indi-

 vidual sounds, they often do so in an idiosyncratic
 way (e.g., representing only the first and last sounds
 of a word as in the spelling "BK" for the word
 "bike"). This type of writing has been termed "in-
 vented spelling," which consists of writing words
 following a more or less phonological, rather than or-
 thographic, strategy. Some evidence suggests that
 invented spelling is a good vehicle for bringing
 about phonological sensitivity and knowledge of
 grapheme-phoneme correspondence (e.g., Clarke,
 1988; Ehri, 1988). Whereas there is evidence of age-
 graded emergence of these writing patterns, children
 often move between levels of writing depending on
 the writing task (e.g., invented spelling for short fa-
 miliar words, idiosyncratic use of letters for sen-
 tences) but tend to show stability within task (Fer-
 reiro & Teberosky, 1982; Sulzby, Barnhardt, &
 Hieshima, 1989). Interestingly, children do not al-
 ways employ phonetic decoding to reread their text
 even when it was apparently encoded phonetically
 (i.e., using invented spelling). For instance, when
 asked to reread their writing children may not track
 the print or may locate words in different places
 across rereadings (e.g., Ferreiro & Teberosky, 1982).

 Other cognitive factors. A number of more general
 cognitive factors have also been implicated in the ac-
 quisition of emergent and conventional literacy skills.
 Phonological memory (i.e., the ability to immediately
 recall nonwords or digit series of increasing length
 presented orally) appears to be related to children's
 rate of vocabulary acquisition (Gathercole, Willis,
 Emslie, & Baddeley, 1992) and reading acquisition
 (Gathercole, Willis, & Baddeley, 1991; Rohl & Pratt,
 1995; Wagner et al., 1994). Rapid naming (i.e., naming
 arrays of digits, letters, colors, or objects as quickly
 as possible) taps phonological access to long-term
 memory (e.g., Wagner & Torgeson, 1987), and recent
 data suggest that poor performance on rapid naming
 tasks may discriminate poor readers from good
 readers independently of phonological sensitivity
 (McBride-Chang & Manis, 1996). Whereas both pho-
 nological memory and rapid naming are related to
 phonological sensitivity, evidence indicates that they
 are distinct processes, particularly in older children
 (e.g., Wagner et al., 1994).

 Print motivation. Print motivation refers to chil-

 dren's relative interest in reading and writing activi-
 ties. Many advocates of emergent literacy argue that
 children are interested in literacy and, therefore,
 make active attempts to develop an understanding
 of print. Several studies have attempted to assess
 children's interest in literacy using a variety of meth-
 ods such as parent-report of child interest, parent-
 report of the frequency of requests for shared read-

This content downloaded from 137.148.36.131 on Mon, 05 Nov 2018 19:39:10 UTC
All use subject to https://about.jstor.org/terms



 854 Child Development

 ing, examining the proportion of time children spend
 in literacy-related activities relative to nonliteracy ac-
 tivities (e.g., Lomax, 1977; Thomas, 1984), or by ex-
 amining degree of engagement during shared read-
 ing (Crain-Thoresen & Dale, 1992). Some evidence
 suggests that these early manifestations of print moti-
 vation are associated with emergent literacy skills
 and later reading achievement (e.g., Crain-Thore-
 son & Dale, 1992; Payne, Whitehurst, & Angell, 1994;
 Scarborough & Dobrich, 1994; Thomas, 1984). A child
 who is interested in literacy is more likely to facilitate
 shared reading interactions, notice print in the envi-
 ronment, ask questions about the meaning of print,
 and spend more time reading once he or she is able.
 During the early school years, print motivation may
 lead children to do more reading on their own, and
 print exposure is also a predictor of growth in read-
 ing achievement for school-aged children (e.g., Cun-
 ningham & Stanovich, 1991; Stanovich & West, 1989;
 West, Stanovich, & Mitchell, 1993).

 Summary. From an emergent literacy perspective,
 children learn much about reading and writing prior
 to formal schooling. In the narrow sense, children ac-
 quire knowledge of vocabulary, syntax, narrative
 structure, metalinguistic aspects of language, letters,
 and text that directly relate to the acquisition of con-
 ventional reading (i.e., decoding and/or comprehen-
 sion) and writing. These components of emergent lit-
 eracy are the beginnings of the skills that a child
 needs to acquire in order to become literate in the
 conventional sense. In a broader sense, children ac-
 quire knowledge on the functions, uses, conventions,
 and significance of text. This knowledge may be re-
 flected in activities such as emergent reading and
 emergent writing, reading environmental print, and
 general print motivation. These activities may not re-
 flect component skills in the sense that they are con-
 nected to decoding, encoding, or comprehension
 skills directly. Rather, this knowledge may reflect a
 child's developing conceptualization of reading and
 writing and may interact with both formal and infor-
 mal learning opportunities to advance a child's ac-
 quisition of conventional literacy.

 These different areas of literacy knowledge have
 usually been examined by two different research tra-
 ditions. The component skills area has focused on re-
 lating emergent literacy to conventional reading and
 writing outcomes but has generally not attended to
 the development of these skills. This approach has
 often been eschewed by advocates of emergent liter-
 acy because it focuses on the narrow aspects of liter-
 acy from an adult perspective. In contrast, the focus
 on children's development of broader literacy knowl-
 edge has provided rich descriptions of the ways chil-

 dren interact with literacy materials but generally has
 neither examined the convergent and independent
 properties of this knowledge nor demonstrated a
 causal relation between the development of this
 knowledge and the development of conventional lit-
 eracy. Information from both approaches has much
 to add to an understanding of emergent literacy, and
 an empirical and theoretical synthesis is both re-
 quired and possible.

 Two Domains of Emergent Literacy

 Specification of a complete model of how these dif-
 ferent components of emergent literacy develop, in-
 fluence each other, and influence the development of
 conventional forms of reading and writing in the con-
 text of other skills is not possible given current re-
 search. However, a broad division is possible. The
 model we propose is that emergent and conventional
 literacy consists of two interdependent sets of skills
 and processes: outside-in and inside-out, as repre-
 sented in Figure 1 (see Gough, 1991, for a related dis-
 tinction between decoding and comprehension).

 The outside-in units in Figure 1 represent chil-
 dren's understanding of the context in which the
 writing they are trying to read (or write) occurs. The
 inside-out units represent children's knowledge of
 the rules for translating the particular writing they
 are trying to read into sounds (or sounds into print
 for writing; see Table 1 for a classification of emer-
 gent literacy skills following this framework). Imag-
 ine a child trying to read the sentence, "She sent off
 to the very best seed house for five bushels of lupine
 seed" (Cooney, 1982, p. 21). The ability to decode the
 letters in this sentence into correct phonological rep-
 resentations (i.e., being able to say the sentence) de-
 pends on knowing letters, sounds, links between let-
 ters and sounds, punctuation, sentence grammar,
 and cognitive processes, such as being able to re-
 member and organize these elements into a produc-
 tion sequence. These are inside-out processes, which
 is to say that they are based on and keyed to the ele-
 ments of the sentence itself. However, a child could
 have the requisite inside-out skills to read the sentence
 aloud and still not read it successfully. What does the
 sentence mean? Comprehension of all but the sim-
 plest of writing depends on knowledge that cannot
 be found in the word or sentence itself. Who is the

 "she" referred to in the sentence above? Why is she
 sending away for seed? Why does she need five bush-
 els? What is lupine? In short what is the narrative,
 conceptual, and semantic context in which this sen-
 tence is found, and how does the sentence make
 sense within that context? Answering these questions
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 Contextual Units

 (e.g., Narrative)

 Semantic Units

 (e.g., Concepts)

 Language Units
 (e.g., Words)

 Sound Units

 (e.g., Phonemes)

 Print Units

 (e.g., Graphemes)

 Outside-in

 Inside-out

 Reading

 Figure 1 Fluent reading involves a number of component
 skills and processes. A reader must decode units of print into
 units of sound and units of sound into units of language. This
 is an inside-out process. However, being able to say a written
 word or series of written words is only a part of reading. The
 fluent reader must understand those auditory derivations,
 which involves placing them in the correct conceptual and
 contextual framework. This is an outside-in process. The
 bidirectional arrows in the figure illustrate that there is cross
 talk between different components of reading. For example,
 the sentence context affects the phonological rendering of the
 italicized letters in these two phases: "a lead balloon," "lead
 me there."

 depends on outside-in processes, which is to say that
 the child must bring to bear knowledge of the world,
 semantic knowledge, and knowledge of the written
 context in which this particular sentence occurred. A
 child who cannot translate a sequence of graphemes
 into sounds cannot understand a written sentence,
 but neither can a child who does not understand any-
 thing about the concepts and context in which the
 sentence occurs. Outside-in and inside-out processes
 are both essential to reading and work simulta-
 neously in readers who are reading well.

 EMERGENT LITERACY ENVIRONMENTS

 Robust relations exist between several components
 of emergent literacy and conventional literacy. What

 aspects of emergent literacy environments support
 the development of these and other components of
 emergent literacy?

 Home Literacy Environment

 Significant correlations exist between the home lit-
 eracy environment and preschool children's lan-
 guage abilities (e.g., Beals, DeTemple, & Dickinson,
 1994; Crain-Thoreson & Dale, 1992; Mason, 1980; Ma-
 son & Dunning, 1986; Rowe, 1991; Snow et al., 1991;
 Wells, 1985; Wells, Barnes, & Wells, 1984; and see re-
 cent review by Bus, van IJzendoorn, & Pellegrini,
 1995). It has also been suggested that the home liter-
 acy environment is associated with the development
 of other components of emergent literacy (e.g., An-
 derson & Stokes, 1984; Purcell-Gates, 1996; Purcell-
 Gates & Dahl, 1991; Teale, 1986); however, there has
 been less quantitative work that has focused on these
 components.

 Language outcomes. The prototypical and iconic as-
 pect of home literacy, shared book reading, provides
 an extremely rich source of information and opportu-
 nity for children to learn language in a developmen-
 tally sensitive context (e.g., DeLoache & DeMendoza,
 1987; Ninio, 1980; Pellegrini, Brody, & Sigel, 1985;
 S6n&chal, Cornell, & Broda, 1995; Wheeler, 1983). For
 instance, Wells (1985) found that approximately 5%
 of the daily speech of 24-month-old children oc-
 curred in the context of storytime. Ninio and Bruner
 (1978) reported that the most frequent context for ma-
 ternal labeling of objects was during shared reading.
 Shared reading and print exposure foster vocabulary
 development in preschool children (e.g., Cornell,
 Se~nchal, & Broda, 1988; Elley, 1989; Jenkins, Stein,
 & Wysocki, 1984; S6n6chal & Cornell, 1993; Sen6-
 chal, LeFevre, Hudson, & Lawson, 1996; S6n6chal,
 Thomas, & Monker, 1995). Print exposure also has
 substantial effects on the development of reading
 skills at older ages when children are already reading
 (e.g., Allen, Cipielewski, & Stanovich, 1992; Ander-
 son & Freebody, 1981; Cunningham & Stanovich,
 1991; Echols, West, Stanovich, & Zehr, 1996; Nagy,
 Anderson, & Herman, 1987).

 S6n6chal et al. (1996) reported that other aspects
 of the home literacy environment (e.g., number of
 books in the home, library visits, parents' own print
 exposure) were related to children's vocabulary
 skills; however, only the frequency of library visits
 was related to children's vocabulary after controlling
 for the effects of children's print exposure. Payne et
 al. (1994) found that adult literacy activities (e.g., the
 amount of time a parent spends reading for pleasure)
 were not significantly related to children's language,
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 which was best predicted by activities that directly
 involved the child (i.e., frequency of shared reading,
 number of children's books in the home, frequency
 of library visits with child). Other aspects of adult-
 child verbal interactions have also been implicated in
 the acquisition of some emergent literacy skills. For
 example, Dickinson and Tabors (1991; see also Beals
 et al., 1994) reported that features of conversations
 among parents and children during meals and other
 conversational interactions (e.g., the proportion of
 narrative and explanatory talk) contributed to the de-
 velopment of children's decontextualized language
 skills.

 Nonlanguage outcomes. Compared to research ex-
 amining the relation between home literacy environ-
 ments and children's oral language skills, there has
 been relatively little quantitative research concerning
 home literacy environments and other emergent lit-
 eracy skills. Both Wells (1985) and Crain-Thoreson
 and Dale (1992) found that the frequency of shared
 reading was related to concepts of print measures.
 Purcell-Gates (1996), in a study of 24 4- to 6-year-old
 children from low-income families, reported that
 families in which there were more higher-level liter-
 acy events occurring in the home (i.e., reading and
 writing texts at the level of connected discourse) had
 children with a higher level of knowledge about the
 uses and functions of written language, more knowl-
 edge of the written language register, and more con-
 ventional concepts about print. Mason (1992) re-
 ported that shared reading and children's reading
 and writing at home were associated with children's
 abilities to label environmental print. Print motiva-
 tion may also be the product of early experiences
 with shared reading (e.g., Lomax, 1977; Lonigan,
 1994).

 Existing studies do not support a direct link be-
 tween shared reading and growth in phonological
 skills (e.g., Lonigan, Dyer, & Anthony, 1996; Raz &
 Bryant, 1990; Whitehurst, 1996a). For example, Loni-
 gan et al. found that growth in preschool phonologi-
 cal sensitivity was related to parental involvement in
 literacy activities in the home but growth in phono-
 logical sensitivity was not associated with shared
 reading frequency. Recently, Senechal, LeFevre,
 Thomas, and Daley (in press) reported that kinder-
 garten and first-grade children's written language
 knowledge (i.e., print concepts, letter knowledge, in-
 vented spelling, word identification) was associated
 with parental attempts to teach their children about
 print but not exposure to storybooks. In contrast,
 children's oral language skills were associated with
 storybook exposure but not parents' attempts to
 teach print.

 Rhyming skills. Children's early knowledge of
 and/or experience with rhyme may play a role
 in the development of phonological sensitivity (e.g.,
 MacLean et al., 1987). Preschool-aged children are
 able to detect rhyme even when other phonological
 sensitivity measures are too difficult (e.g., Bradley &
 Bryant, 1983; Kirtley, Bryant, MacLean, & Bradley,
 1989; Lenel & Cantor, 1981; Stanovich, Cunningham,
 & Freeman, 1984), and this ability predicts subse-
 quent word identification (MacLean et al., 1987; Bry-
 ant et al., 1990). The exact nature of the relation
 between the ability to detect rhyme, phonological
 awareness, and reading is still the subject of debate
 (e.g., Cardoso-Martins, 1994). Rhyming may be an
 early form of phonological sensitivity (Bryant et al.,
 1990), and / or rhyming may enable children to begin
 to learn orthographic patterns via analogy (i.e., rec-
 ognizing common spelling patterns between words
 that rhyme; Goswami & Bryant, 1992; Walton, 1995).
 Experiences that teach children about rhyme sensi-
 tize them to the sound structure of words (e.g., Brad-
 ley & Bryant, 1983); however, a specific connection
 between such experiences in the home and rhyming
 ability has yet to be demonstrated.

 Preschool and Teacher Effects

 Children's day-care and preschool environments
 can have positive effects on children's emergent liter-
 acy (Bryant, Burchinal, Lau, & Sparling, 1994; Scarr &
 McCartney, 1988; Schliecker, White, & Jacobs, 1991).
 The most commonly used measure of day-care qual-
 ity is the Early Childhood Environmental Rating
 Scale (ECERS; Harms & Clifford, 1980), a rating scale
 that provides an assessment of aspects of the curricu-
 lum, the environment, teacher-child interactions, and
 teaching practices within the classroom. Bryant et al.
 (1994) measured the quality of 32 Head Start class-
 rooms in North Carolina using the ECERS, and the
 cognitive ability and achievement of children from
 these classes. Quality of home environment was mea-
 sured using the Home Screening Questionnaire
 (Frankenberg & Coons, 1986), which includes ques-
 tions about the language stimulation in the environ-
 ment, schedule and organization at home, use of pun-
 ishment by parents, and family activities, and was
 completed during an interview with the parent.
 When home environment was controlled statistically,
 ECERS scores still predicted children's cognitive and
 achievement scores.

 Whereas the ECERS focuses on very broad class-
 room and center variables, Crone (1996) found that
 dimensions of teacher behavior during shared read-
 ing (e.g., dramatic quality, warmth, attempts to en-
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 gage individual children) related to children's active
 involvement in shared reading and individual differ-
 ences in children's phonological processing ability on
 the Developing Skills Checklist (CTB, 1990). Dickin-
 son and Smith (1994) also examined the effects of pre-
 school teachers' interactional styles during shared
 reading on the vocabulary and story comprehension
 abilities of 25 4-year-old children in 25 different pre-
 school classrooms. They found that the proportion of
 teacher and child talk during reading that included
 analysis of characters or events, predictions of com-
 ing events, and discussion of vocabulary (e.g., defi-
 nitions, comments about sounds or functions of
 words) was significantly associated with a higher
 level of children's vocabulary and story comprehen-
 sion even when controlling for the total amount of
 teacher and child speech. Other research has also
 found that characteristics of preschool settings such
 as opportunities to engage in shared reading, writing
 activities, and teachers' child-direct speech is associ-
 ated with higher levels of vocabulary, print concepts,
 and story comprehension (e.g., Dickinson & Tabors,
 1991).

 Causal Modeling

 There have been relatively few studies examining
 relations between the multidimensional aspects of
 emergent literacy, emergent literacy environments,
 and reading and writing development over time (but
 see Mason, 1992). Such work is important because
 of the tangled web of correlations among emer-
 gent literacy environments, emergent literacy skills,
 and conventional literacy skills. Bivariate or cross-
 sectional studies are likely to generate an incomplete
 and distorted picture of the causal pathways to con-
 ventional literacy. Whitehurst (1996a) developed a
 structural equation model to explain how children's
 emergent literacy skills evolve over time and how
 children's literacy environments relate to these skills
 and reading acquisition for a group of 200 4-year-old
 Head Start children followed until they were 7 years
 old. A simplified version of this model is shown in
 Figure 2.

 A number of important conclusions can be derived
 from the model. First, inside-out emergent literacy
 skills, including phonological sensitivity, are as criti-
 cal to reading acquisition for a low-income popula-
 tion as they are for the socioeconomically heteroge-
 neous samples that have been studied previously
 (e.g., Share et al., 1984). The variable reflecting inside-
 out skills (i.e., letter knowledge, phonological sensi-
 tivity, emergent writing) is the strongest predictor of
 reading at the end of first grade. Second, there is

 strong continuity between outside-in emergent liter-
 acy skills (i.e., receptive and expressive language)
 from preschool into the early school years and simi-
 larly strong continuity between inside-out emergent
 literacy skills and measures of conventional literacy
 (i.e., word decoding, spelling, comprehension) dur-
 ing the same period. Third, outside-in and inside-out
 emergent literacy skills become increasingly inde-
 pendent from preschool to first grade when reading
 involves mainly learning to decode words. Language
 skills (outside-in skills), however, again play a sig-
 nificant role in reading in the second grade as the fo-
 cus shifts from decoding to reading comprehension.
 Fourth, the main effects of the literacy environment
 on children's emergent literacy skills are indirect
 through their effects on children's language skills. Fi-
 nally, the model identifies only number of siblings in
 the home as a developmental precursor of inside-out
 emergent literacy skills. Perhaps children need to en-
 gage in a lot of conversation with adults to develop
 phonological sensitivity, and perhaps these experi-
 ences are compromised in families in which adult
 time has to be shared among many children.

 Clearly this is an incomplete model of the develop-
 ment of emergent literacy skills and conventional lit-
 eracy skills in children from low-income families,
 limited as it is to home variables, and providing
 much more information with regard to origins of
 outside-in emergent literacy than origins of inside-
 out emergent literacy. However, these results indi-
 cate that the experiences that lead to the development
 of inside-out skills are not the same as those that lead

 to the development of outside-in skills (i.e., lan-
 guage), and that early differences in these areas are
 relatively stable across time, a conclusion supported
 in other populations (Byrne, Freebody, & Gates, 1992;
 Wagner et al., 1994).

 SOCIAL CLASS DIFFERENCES
 IN EMERGENT LITERACY

 According to the 1991 Carnegie Foundation report,
 Ready to Learn: A Mandate for the Nation, 35% of chil-
 dren in the United States enter public schools with
 such low levels of the skills and motivation that are
 needed as starting points in our current educational
 system that they are at substantial risk of early aca-
 demic difficulties. Although one might quarrel with
 definitions and causes, there seems to be little doubt
 that there is a significant mismatch between what
 many children bring to their first school experience
 and what schools expect of them if they are to suc-
 ceed. This problem, often called school readiness, is
 strongly linked to family income. When schools are
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 Figure 2 This structural equation model is derived from longitudinal data on children who were initially assessed when they
 were in Head Start at age 4 and who were followed until the end of the second grade at age 7. To simplify the schematic, neither
 measurement variables that served as indicators of latent variables (the ovals in the figure) nor error variances are represented.
 The outside-in latent variable was measured using standardized tests of receptive and expressive vocabulary. The inside-out
 latent variable was indexed with measures of linguistic awareness, letter knowledge, and emergent writing. All of the arrows in
 the figure represent statistically significant paths of influence; the numbers associated with each arrow can be interpreted as
 standardized regression beta weights. Note the strong continuity from outside-in to outside-in latent variables and from inside-
 out to inside-out latent variables across age as well as the independence of the outside-in latent variable and reading in first
 grade. Reading in the first and second grade is strongly determined by individual differences in inside-out skills at the end of
 kindergarten.

 ranked by the median socioeconomic status of their
 students' families, SES correlates .68 with academic
 achievement (White, 1982). The National Assessment
 of Educational Progress (1991) has documented sub-
 stantial differences in the reading and writing ability
 of children as a function of the economic level of their

 parents. Socioeconomic status is also one of the
 strongest predictors of performance differences in
 children at the beginning of first grade (Entwisle &
 Alexander, cited in Alexander & Entwisle, 1988, p.
 99). These performance differences have been re-
 ported in reading achievement and a number of the
 emergent literacy skills outlined previously.

 The relation between the skills with which chil-

 dren enter school and their later academic perfor-
 mance is strikingly stable (Baydar, Brooks-Gunn, &
 Furstenberg, 1993; Stevenson & Newman, 1986; Tra-
 montana, Hooper, & Selzer, 1988). For instance, Juel

 (1988) reported that the probability that a child
 would remain a poor reader at the end of the fourth
 grade if he or she was a poor reader at the end of the
 first grade was .88. Moreover, as noted by Stanovich
 (e.g., 1986), deficits in reading skills initially may be
 relatively specific, but this specificity breaks down as
 the reciprocal relation between reading and achieve-
 ment in other areas increases.

 Emergent Literacy Skills

 Children from low-income families are at risk for

 reading difficulties (e.g., Dubow & Ippolito, 1994;
 Juel, Griffith, & Gough, 1986; Smith & Dixon, 1995)
 and are also more likely to be slow in the develop-
 ment of language skills (e.g., Juel et al., 1986; Loni-
 gan & Whitehurst, in press; Whitehurst, 1996b). In
 addition, there are SES differences in children's letter
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 knowledge and phonological sensitivity prior to
 school entry (Bowey, 1995; Lonigan, Burgess, An-
 thony, & Barker, in press; MacLean et al., 1987; Raz &
 Bryant, 1990), and these differences in phonological
 sensitivity relate to later differences in word decod-
 ing skills (Raz & Bryant, 1990).

 Emergent Literacy Experiences

 There are large social class differences in chil-
 dren's exposure to experiences that might support
 the development of emergent literacy skills. Ninio
 (1980) found that mothers from lower-SES groups en-
 gaged in fewer teaching behaviors during shared
 reading than mothers from middle-class groups. Nu-
 merous studies have documented differences in the

 pattern of book ownership and frequency of shared
 reading between lower- versus higher-SES families
 (e.g., Anderson & Stokes, 1984; Feitelson & Goldstein,
 1986; Heath, 1982; Raz & Bryant, 1990; Teale, 1986).
 For instance, McCormick and Mason (1986) reported
 that 47% of their sample of public-aid parents re-
 ported no alphabet books in the home, whereas only
 3% of their sample of professional parents reported
 the absence of such books. Adams (1990, p. 85) esti-
 mated that the typical middle-class child enters first
 grade with 1,000-1,700 hours of one-on-one picture
 book reading, whereas a child from a low-income
 family averages just 25 hours.

 INTERVENTIONS TO ENHANCE

 EMERGENT LITERACY

 On the assumption that enhancing emergent literacy
 skills will increase subsequent reading achievement,
 interventions have been developed to improve one or
 more components of emergent literacy. These studies
 have potential implications for the theory of emer-
 gent literacy and the development of conventional lit-
 eracy as well as for creating cost-effective programs
 for low-income and other children that produce sub-
 stantial and lasting benefits for children's literacy.

 Dialogic Reading

 Whitehurst and colleagues have demonstrated
 that a program of shared-reading, called dialogic read-
 ing, can produce substantial changes in preschool
 children's language skills. Dialogic reading involves
 several changes in the way adults typically read
 books to children. Central to these changes is a shift
 in roles. During typical shared-reading, the adult
 reads and the child listens, but in dialogic reading
 the child learns to become the storyteller. The adult

 assumes the role of an active listener, asking ques-
 tions, adding information, and prompting the child
 to increase the sophistication of descriptions of the
 material in the picture book. A child's responses to
 the book are encouraged through praise and repeti-
 tion, and more sophisticated responses are encour-
 aged by expansions of the child's utterances and by
 more challenging questions from the adult reading
 partner. For 2- and 3-year-olds, questions from adults
 focus on individual pages in a book, asking the child
 to describe objects, actions, and events on the page
 (e.g., "What is this? What color is the duck? What is
 the duck doing?"). For 4- and 5-year-olds questions
 increasingly focus on the narrative as a whole or on
 relations between the book and the child's life (e.g.,
 "Have you ever seen a duck swimming? What did it
 look like?").

 Dialogic reading has been shown to produce
 larger effects on the language skills of children from
 middle- to upper-income families than a similar
 amount of typical picture book reading (Arnold, Lon-
 igan, Whitehurst, & Epstein, 1994; Whitehurst et al.,
 1988). Studies conducted with children from low-
 income families attending child care demonstrate
 that both child-care teachers and parents using a
 6-week small-group center-based or home dialogic
 reading intervention can produce substantial pos-
 itive changes in the development of children's lan-
 guage as measured by standardized and natural-
 istic measures (Lonigan & Whitehurst, in press;
 Valdez-Menchaca & Whitehurst, 1992; Whitehurst,
 Arnold, et al., 1994) that are maintained 6 months
 following the intervention (Whitehurst, Arnold, et
 al., 1994).

 Whitehurst evaluated the combination of dialogic
 reading and a center-based phonological sensitivity
 training program adapted from Byrne and Fielding-
 Barnsley's (1991a) Sound Foundations with a group of
 357 4-year-olds attending eight different Head Start
 centers (Whitehurs.t, 1997a). Children in control class-
 rooms received the regular Head Start curriculum,
 and children in the intervention condition were in-

 volved in small-group dialogic reading several times
 each week in intervention classrooms over the course

 of the school year. These same children brought
 home the book that was being used in the classroom
 each week for use with their primary caregivers. Re-
 sults at the end of the Head Start year showed large
 and educationally significant effects of the interven-
 tion on a writing factor and a concepts of print factor
 but no significant effects on a linguistic awareness
 factor; effects on language were mediated by the de-
 gree to which parents were involved in the at-home
 component of the shared reading program. Effects on
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 language, writing, and print knowledge favoring
 children in the intervention condition were still sig-
 nificant a year later at the end of kinder-
 garten, with effect sizes in these three domains rang-
 ing from 1/3 to 1/2 a standard deviation (Whitehurst,
 1997a). Consistent with other research reported
 above, shared reading interventions do not appear to
 result in significant growth in phonological sensi-
 tivity (Lonigan, Anthony, Dyer, & Collins, 1995;
 Whitehurst, Epstein, et al., 1994), demonstrating the
 relative independence between language and shared
 reading, on the one hand, and phonological sensitiv-
 ity, on the other.

 It is difficult to implement and maintain an inten-
 sive program of shared reading in child care settings.
 Substantial variability in center compliance with the
 dialogic reading program schedule, which signifi-
 cantly moderates the program's effects, is typical
 (Lonigan & Whitehurst, in press; Whitehurst, Arnold,
 et al., 1994), and centers tend not to continue the nec-
 essary small-group reading outside of the experimen-
 tal context (Whitehurst, Arnold, et al., 1994). Success-
 ful alternatives to child care intervention include

 outreach from pediatric outpatient settings (e.g.,
 Needlman, Fried, Morley, Taylor, & Zuckerman,
 1991), library outreach programs (e.g., Morisset,
 1993), and the use of community volunteers (e.g.,
 Lonigan et al., 1995).

 Little Books

 Even simple emergent literacy interventions can
 be effective if they are sufficiently intensive. McCor-
 mick and Mason (1986) conducted two quasi-experi-
 mental studies evaluating the efficacy of providing
 their "Little Books" to prereaders from low- and
 middle-income families. Little Books are small, easy-
 to-read books that contain simple words, simple
 illustrations, and repetitive text. Intervention group
 children in the first study were given a Little Book
 to keep, their parents were provided additional Little
 Books and a printed guideline for their use, and more
 Little Books were mailed to the child's home during
 the summer and fall. The intervention group of the
 second study received only the first packet of Little
 Books. Emergent literacy skills were assessed at the
 beginning and end of the following school year. In
 the first study, the intervention group scored higher
 than the control group on several composite mea-
 sures, including word knowledge, spelling knowl-
 edge, and number of words read from the Little
 Books. In the second study, the intervention group
 read more words from the Little Books but did not

 differ on any other measure.

 Changes in Preschool Emergent
 Literacy Environments

 Changes in children's preschool environments can
 have an impact on children's emergent literacy skills.
 For example, Neuman and Roskos (1993) examined
 the effects of creating literacy-rich play settings in
 Head Start centers. They randomly assigned eight
 different Head Start classrooms to either a no-

 treatment control group, an office play setting with
 adult monitor group, or an office play setting with
 adult interaction group. The office play settings were
 structured to provide children with opportunities to
 interact with print and writing in the form of signs
 and labels, functional print items (e.g., calendar, tele-
 phone book), and writing materials. In the adult in-
 teraction group, a volunteer parent was instructed to
 assist children in their literacy play (e.g., by modeling
 literacy behavior like "taking an order" or writing a
 list). In the adult monitor group, a volunteer adult
 was instructed to simply observe children in their
 play and take notes on the quality of the children's
 play behavior. Prior to the intervention, all of the
 classrooms had little literacy materials available to
 the children. For instance, each classroom had ap-
 proximately 10 books in a library corner but no writ-
 ing materials freely available to the children. Across
 the intervention, children had access to these literacy-
 play settings 3 days each week for 5 months. Obser-
 vations across the intervention period indicated that
 the proportion of literacy behaviors increased in the
 classrooms with the office-play settings. At the end of
 the 5 months, 138 children were administered three
 measures of emergent literacy. Children in both inter-
 vention conditions scored higher on an environmen-
 tal print task than children in the control classrooms,
 and children in the adult interaction classrooms

 scored higher than children in the adult monitor
 classrooms on this measure. Children in both inter-

 vention classrooms also scored higher than children
 in the control classrooms on a measure of labeling
 functional print items (e.g., a calendar, a typed busi-
 ness letter) but not on a measure of describing the
 functions of the print items.

 Intergenerational Family Literacy

 Intergenerational literacy programs focus inter-
 vention efforts on the family, rather than on the child
 or caregiver separately, based on the hypothesis that
 maximal effects will be achieved by combining the
 positive effects of early childhood intervention with
 a facilitative effect of better early parenting, improve-
 ment in family income, increased adult literacy, and
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 enhanced parental support for children's school-
 related functioning (St. Pierre, Layzer, & Barnes,
 1995). Most programs integrate early childhood inter-
 vention, parenting skills education, and other parent
 education (e.g., literacy, job skills, vocational train-
 ing), but they differ substantially in the intensity and
 mode of delivery of services.

 Minimal effects have been observed on children's

 short-term cognitive, behavioral, or health-related
 outcomes in evaluation studies. For instance, in a ran-
 domized experimental design, children participating
 in the U.S. Department of Education's national family
 literacy initiative, Even Start, gained no more than
 children in the control condition on language or
 school readiness skills. In a study of a larger Even
 Start sample, a medium effect was reported on school
 readiness skills; however, this difference was not
 maintained once children entered school, and it was
 found in a nonexperimental design in which gains
 were estimated against projected normative growth
 rates rather than against a control or comparison
 group (St. Pierre et al., 1995).

 In contrast to the weak effects found on child out-

 comes, intergenerational literacy programs typically
 produce positive effects on parent attitudes or behav-
 iors related to literacy or learning (e.g., parent-child
 interaction, literacy materials in the home) and gener-
 ate increases in obtaining GED certificates by adults.
 However, little or no effects are found on formal mea-

 sures of adult literacy or on family income (St. Pierre
 et al., 1995).

 Phonological Sensitivity Training

 As noted above, children's phonological sensitiv-
 ity is one of the strongest predictors of later reading'
 achievement. Experimental studies of programs de-
 signed to teach children phonological sensitivity
 show positive effects on children's reading and spell-
 ing skills (e.g., Ball & Blachman, 1988; Bradley & Bry-
 ant, 1985; Lundberg, Frost, & Petersen, 1988; Torge-
 sen, Morgan, & Davis, 1992; Uhry & Shepherd, 1993),
 and programs that include letter-sound training (e.g.,
 Ball & Blachman, 1988; Bradley & Bryant, 1985) pro-
 duce larger results (Wagner, 1996). The majority of
 these programs teach children how to categorize ob-
 jects on the basis of certain sounds (e.g., initial pho-
 nemes). Other programs explicitly teach children
 phonemic analysis and synthesis skills. Torgesen et
 al. (1992) compared the effects of training synthesis
 skills only to training both analysis and synthesis
 skills. During a 7 week program, groups of three to
 five children in the combined training group worked
 with an adult to learn how to identify and pronounce

 the initial, final, or middle sounds in two- and three-
 phoneme words (analysis). These children were then
 taught how to pronounce words after hearing their
 phonemes in isolation. Children in the synthesis
 condition received only the blending training. A
 control group listened to stories, engaged in dis-
 cussions about the stories, and answered compre-
 hension questions. Results indicated that both train-
 ing groups experienced increases in synthesis skills,
 whereas only the combined group increased in their
 analysis skills and scored higher than the other two
 groups on a reading analogue task.

 Whereas most phonological sensitivity training
 studies have been conducted with children at the be-

 ginning stages of learning to read (i.e., kindergarten
 or first grade), Byrne and Fielding-Barnsley (1991b)
 found that preschool children (M age = 55 months)
 exposed to 12 weeks of their Sound Foundations pro-
 gram demonstrated greater increases in phonological
 sensitivity than a group of control children exposed
 to storybook reading and a semantic categorization
 program. This intervention program consisted of
 teaching children six phonemes in the initial and final
 positions of words by drawing attention to the sound
 in words, discussing how the sound is made by the
 mouth, reciting rhymes with the phoneme in the ap-
 propriate position, and encouraging children to find
 objects in a poster that had the sound in the initial
 (or final) position. Worksheets in which children
 identified and colored items with the phoneme in the
 correct position were used, and the letter for the pho-
 neme was displayed. A final stage of training intro-
 duced children to two card games that required
 matching objects on the basis of initial or final pho-
 nemes. Some of the gains children in Byrne
 and Fielding-Barnsley (1991b) made were main-
 tained through the first and second grades (Byrne &
 Fielding-Barnsley, 1993, 1995). However, an uncon-
 trolled trial using regular preschool teachers and
 classrooms found substantially smaller effects and a
 large degree of variability in the fidelity of program
 implementation (Byrne & Fielding-Barnsley, 1995),
 findings which call into question the potential suc-
 cess of a staff-implemented phonological training
 program under nonexperimental conditions in chil-
 dren's preschool environments.

 Whole Language Instruction

 The whole language approach to beginning read-
 ing can be considered an extension of an emergent
 literacy philosophy to reading instruction. Whole
 language instruction involves an increased emphasis
 on the outside-in components of reading compared
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 with the inside-out components (e.g., see Adams,
 1991; Adams & Bruck, 1995). Whole language adher-
 ents believe that there are strong parallels between
 the acquisition of reading and the acquisition of oral
 language, and they therefore argue that reading ac-
 quisition would occur as easily and naturally as lan-
 guage acquisition if the meaning and purpose of text
 were emphasized. However, Liberman and Liber-
 man (1992; see also Perfetti, 1991) note many differ-
 ences between oral language and text that suggest
 that the parallel between language and reading ac-
 quisition does not stand up to careful scrutiny. Addi-
 tionally, studies concerning skilled reading clearly
 disconfirm a core assumption of whole language, that
 skilled reading involves a "psycholinguistic guessing
 game" (Goodman, 1967) in which the reader deduces
 unfamiliar words from their context. Skilled readers

 process each individual word when reading text
 (Carpenter & Just, 1981; Just & Carpenter, 1987; Pat-
 terson & Coltheart, 1987) and are unable to guess a
 word correctly from context more than 25% of the
 time (e.g., Gough, Alford, & Holley-Wilcox, 1981;
 Perfetti, Goldman, & Hogaboam, 1979). Contrary to
 the whole language position, it is only for individuals
 whose word identification skills are poor that contex-
 tual cues contribute to the accuracy and speed of
 word identification (e.g., Bruck, 1990; Perfetti et al.,
 1979; Simons & Leu, 1987; Stanovich, 1981).

 As contentious as the debate between advocates

 of whole language and code-based instruction (e.g.,
 emphasis on phonics and other inside-out units) has
 often been, it is important to recognize that there are
 significant points of overlap. Indeed, our conceptual
 model in Figure 1 indicates that skilled reading and
 writing inseparably involve both inside-out and out-
 side-in processes and skills. Components of phono-
 logical sensitivity or phonics instruction can be suc-
 cessfully incorporated into an instructional program
 in which the functions, meanings, and value of text
 are emphasized (Castle, Riach, & Nicholson, 1994;
 Foorman, Francis, Novy, & Liberman, 1991; Hatcher,
 Hulme, & Ellis, 1994; McGuinness, McGuinness, &
 Donohue, 1995; Stanovich & Stanovich, 1995; Vellu-
 tino, 1991). Results of a meta-analysis by Stahl,
 McKenna, and Pagnucco (1994) indicate that instruc-
 tional programs that include both whole language
 (outside-in) and skills-based (inside-out) components
 produce positive effects on both achievement and at-
 titudes toward reading.

 That does not mean, however, that an empirically
 guided instructional strategy for beginning reading
 allows free choice of instructional components. A
 large research literature consistently demonstrates
 that skills-based instruction (e.g., phonics) produces

 superior results in reading skills in comparison to
 reading instruction that does not include a skills em-
 phasis (Adams & Bruck, 1993, 1995; Stanovich &
 Stanovich, 1995; Vellutino, 1991). This result is ob-
 tained with children from middle- and upper-income
 families as well as with children from lower-income

 families (Stanovich & Stanovich, 1995). In the context
 of this research, whole language is the useful hand-
 maiden to code-based instruction; it is not a success-
 ful stand-alone approach for many children. Al-
 though most children will learn to read regardless of
 the instructional strategy to which they are exposed,
 a substantial number of children will have difficulty.
 Recent data indicate that those children who benefit

 least from typical "extra-help" remediation are those
 with phonological sensitivity deficits (Vellutino et al.,
 1996), a finding that highlights the importance of
 skills-based instruction for the at-risk reader.

 A LOOK TO THE FUTURE

 Similar to its subject matter, the study of emergent
 literacy is in the early stages of development. Al-
 though the current state of the area provides evi-
 dence of a number of paths through which children's
 acquisition of reading and writing can be under-
 stood, there are many questions without answers. It
 seems clear that well-developed language skills, let-
 ter knowledge, and some form of phonological sensi-
 tivity are necessary for reading and writing, and that
 the origins of these components of emergent literacy
 are found during the preschool years. Preschool mea-
 sures of these components predict subsequent read-
 ing achievement (see Table 1 and Figure 2). However,
 the interactions between, or relative independence of,
 various emergent literacy skills are not clear. Conse-
 quently, a well-elaborated developmental model of
 emergent literacy is not yet possible. It is clear that
 aspects of the home literacy environment, such as
 shared reading, benefit children's language develop-
 ment, and that there are a number of interventions
 that can be used to enhance both language and pho-
 nological sensitivity during the preschool period.
 This brief review suggests a number of research and
 social policy initiatives that will expand knowledge
 of emergent literacy and incorporate what is already
 known into current practices. Several of these points
 are expanded below.

 Directions for Future Research

 Different domains of emergent literacy. Most research
 has not distinguished between different forms of
 emergent literacy experience and different forms of
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 emergent literacy skills. Typically one finds studies
 involving a single measure of emergent literacy expe-
 rience (e.g., frequency of shared reading) and a single
 measure of emergent literacy outcome (e.g., pre-
 school language use). The predominance of such uni-
 variate approaches, coupled with methodological
 weaknesses in terms of sample size and statistical
 treatment, may be the reason one recent review of the
 literature found relatively weak empirical support
 for the connection between shared reading and the
 development of emergent literacy skills (Scarbor-
 ough & Dobrich, 1994; see critiques by Bus et al.,
 1995; Lonigan, 1994). A number of studies indicate
 clearly the need to separate different types of emer-
 gent literacy skill and to question whether each of
 those types of skill arises from the same matrix of
 experience (e.g., Senechal et al., in press; Whitehurst,
 1996a).

 The two domains of emergent literacy (i.e., inside-
 out and outside-in skills) appear to be most strongly
 related to reading development at different points in
 the reading acquisition process. Inside-out emergent
 literacy skills are critically important in the earliest
 stage of learning to read when the focus is on decod-
 ing text. This is as true in children who are at risk of
 reading difficulties because of variables that correlate
 with low-income family background as it is in chil-
 dren who are at risk because of a specific deficit in
 phonological sensitivity. Outside-in emergent liter-
 acy skills are also critical to learning to read, but may
 play a greater role at the stage at which children be-
 gin to read more complex text for meaning and plea-
 sure than in the initial stage of learning to decode
 (e.g., Snow et al., 1991; Whitehurst, 1996a).

 Inside-out and outside-in components of emergent
 literacy are not the product of the same experiences.
 Most aspects of children's emergent literacy environ-
 ments that are typically measured, including print
 exposure, are associated with the outside-in skills.
 Extant data shed little light on the environmental cor-
 relates of the inside-out skills. The literature does

 suggest a number of possible candidates, however.
 One of these is the opportunity to engage in conver-
 sation with adults (Whitehurst, 1996a). For instance,
 Caravolas and Bruck (1993) reported that develop-
 ment of phonological sensitivity is shaped by fre-
 quency and form of phonological input (see also
 Caravolas, 1993). Similarly, Murray, Stahl, and Ivey
 (1996) demonstrated that exposure to alphabet books
 that included letter-sound information resulted in

 more gains in phonological sensitivity than exposure
 to alphabet books without letter-sound information,
 or exposure to storybooks. Regardless of the specific
 mechanism for these effects, children in low-income

 groups receive little exposure to these situations (e.g.,
 Heath, 1989; McCormick & Mason, 1986).

 Better integration of research. For some aspects of
 emergent literacy (e.g., emergent writing, emergent
 reading), we know how the skills develop and where
 they come from but little about their function or util-
 ity. For other components (e.g., linguistic awareness),
 we know what the skills are good for but little about
 how they develop and their origins. Progress will re-
 quire an understanding of what aspects of emergent
 literacy are related to what aspects of reading and
 writing, and what features of emergent literacy envi-
 ronments are related to what aspects of emergent lit-
 eracy. Localization of these effects is likely to change
 as the demands of literacy acquisition change (i.e.,
 from primarily decoding to comprehension). Prog-
 ress in this domain will be advanced by a synthesis
 of the two research traditions that have examined

 emergent literacy. Whereas the qualitative approach
 has provided rich descriptions of children's emergent
 literacy, demonstrations of the significance and inde-
 pendence of the observed behaviors is required. The
 more quantitative-oriented approach has provided
 important information concerning the emergent liter-
 acy skills critical for the transition to conventional lit-
 eracy; however, questions concerning the origins of
 these skills need to be addressed. A causal modeling
 approach may be an effective means of answering
 some of these questions, and answers to these ques-
 tions will allow refinement of interventions for emer-

 gent literacy and conventional literacy (i.e., reading
 and writing).

 Longer-term outcomes of interventions. Short-term re-

 sults of emergent literacy interventions are promis-
 ing enough to both warrant and require long-term
 outcome studies. Given the evidence that the outside-

 in skills of emergent literacy significantly relate to
 learning to read, it is not unreasonable to expect that
 effects of interventions shown to improve these skills
 (e.g., Lonigan & Whitehurst, in press; Whitehurst,
 Arnold et al., 1994) will affect children's reading and
 writing outcomes. However, because most of the evi-
 dence linking outside-in skills and reading comes
 from correlational studies, there is little unam-
 biguous evidence that improving outside-in skills
 through shared reading or other activities will im-
 prove later literacy acquisition (e.g., Lonigan, 1994;
 Scarborough & Dobrich, 1994). Moreover, given that
 language skills may not have their most significant
 role in reading achievement until second or third
 grade (Whitehurst, 1996a), researchers interested in
 demonstrating long-term effects of early shared read-
 ing experiences must be persistent and patient. The
 interventions themselves must also represent a suffi-
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 cient dosage in the sense that a few months or a year
 of increased print exposure in the preschool period
 may not be enough to sustain language gains
 through the early elementary school years. Similarly,
 results of programs to teach the inside-out skills of
 emergent literacy provide a promising avenue by
 which children's early reading and writing can be
 improved. However, questions remain concerning
 whether these effects generalize to fluent reading in
 context for meaning, and how to effectively deliver
 training in real preschool and kindergarten class-
 rooms.

 Implications for Public Policy

 Despite these limitations in current knowledge
 concerning emergent literacy, we believe that ex-
 isting data support a number of public policy direc-
 tions concerning both interventions for promoting
 emergent literacy skills and educational practices
 concerning the teaching of conventional literacy.

 Multifaceted interventions. Because both outside-in
 and inside-out components are required for eventual
 reading success, interventions need to target both ar-
 eas. Interventions that focus on increasing children's
 experience with picture books and other literacy ma-
 terials and the frequency of their verbal interactions
 with adults around emergent-literacy materials, such
 as dialogic reading, have their primary effect on the
 outside-in skills of emergent literacy. Interventions
 focused on improving phonological processing skills
 in children have effects on the inside-out skills of

 emergent literacy. Acquisition of the inside-out skills
 of emergent literacy requires more explicit teaching
 than many children receive before they enter school,
 particularly children from backgrounds of poverty,
 who are much less likely than their middle-class
 counterparts to have been exposed to activities such
 as alphabet boards, learning to print their names, or
 playing rhyming games.

 Developmentally appropriate interventions. Although
 the evidence indicates that the inside-out skills of

 emergent literacy can be taught to prereaders and
 that this training transfers to reading-related tasks,
 a practical intervention will have to be much more
 developmentally appropriate in technique and much
 broader in content than the laboratory-like methods
 that have been employed to date. A primary criterion
 for developmentally appropriate practice at the pre-
 school level is that children be allowed to learn

 through active exploration and interaction (Brede-
 camp, 1986). Even if one could overcome the practical
 barriers of training teachers to implement a curricu-
 lum for inside-out emergent skills and design teach-

 ing materials that would sustain children's interest
 over an extended period, it would be impossible to
 have teacher-to-child ratios that would allow chil-

 dren to proceed individually at their own pace.
 Moreover, teacher-led instruction to groups of chil-
 dren would simply require too much sitting still, too
 much attending to the teacher, and too much feed-
 back of right and wrong to be considered develop-
 mentally appropriate for preschoolers.

 Computer-based interventions. We believe that com-
 puter-based technology is the most promising
 method for dealing with these limitations and effec-
 tively teaching inside-out emergent literacy skills in
 preschool and kindergarten settings. There is now a
 large literature demonstrating that preschoolers can
 interact successfully with computers both in terms of
 sustained interest and substantive gains in knowl-
 edge (e.g., Lepper & Gurtner, 1989). Well-designed
 software allows children to learn through active
 exploration and interaction. Preliminary evidence
 points to the potential effectiveness of software de-
 signed to teach phonological sensitivity skills to chil-
 dren (Barker & Torgesen, 1995; Foster, Erickson, Fos-
 ter, Brinkman, & Torgesen, 1994).

 Foster et al. (1994) conducted two experiments in
 which preschool and kindergarten children were ran-
 domly assigned to receive either their standard
 school curriculum or between 5 and 8 hours of expo-
 sure to DaisyQuest (Erickson, Foster, Foster, Torge-
 sen, & Packer, 1992), a computer program designed
 to teach phonological sensitivity in the context of an
 interactive adventure game. Children in the experi-
 mental group in both studies demonstrated signifi-
 cant and large gains in phonological skills compared
 to the children in the no-treatment control group. The
 obtained effect sizes of 1.05 standard deviation units

 on tests of phonological sensitivity compared favor-
 ably to longer teacher-led programs with older chil-
 dren (e.g., Torgesen et al., 1992). In a second study,
 Barker and Torgesen (1995) examined the effective-
 ness of the DaisyQuest program with a group of 54
 at-risk first-grade children who were randomly as-
 signed to either an experimental or control group.
 Children in the experimental group received approx-
 imately 8 hours of exposure to the program, and chil-
 dren in the control group received an equal amount
 of exposure to computer programs designed to teach
 early math skills or other reading skills. Exposure to
 the DaisyQuest program produced significant and
 large improvements in children's phonological sensi-
 tivity and word identification skills compared to the
 control groups (i.e., an effect size of 1.1 standard de-
 viation units was obtained on the measure of pho-
 neme segmentation).
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 Dangers of a critical period model. One of the dangers
 of the assumption in the whole language movement
 that learning to read is similar to learning to talk is
 the implication that there is a "critical period" for
 learning to read and write as there may be for learn-
 ing to talk. Under this scenario, children who are at
 risk for problems in learning to read must receive in-
 tervention early if they are to become literate. In this
 context, deficiencies in children's emergent literacy
 experience of the types evidenced by many children
 from low-income backgrounds are thought to doom
 them to reading failure in elementary school. Al-
 though we have documented strong correlations be-
 tween emergent literacy skills and later reading
 achievement, these findings are descriptive, not pre-
 scriptive.

 This point is illustrated by data from Whitehurst
 (1997b) on the differential course of development of
 two groups of children who started and ended Head
 Start within programs run in the same suburban
 county by the same Head Start agency, but in two
 different locations approximately 15 miles apart. The
 children entered and exited Head Start at very simi-
 lar and relatively low levels of development on lan-
 guage and other emergent literacy skills and then, de-
 pending on the location of their Head Start center,
 transitioned into either school district P or school dis-

 trict C. District P was a demographically mixed and
 stable district serving free lunch (an index of poverty)
 to 34% of its students, while district C was a district
 in demographic flux as it served increasing numbers
 of children of recent non-English-speaking immi-
 grants from central America; district C served free
 lunch to 58% of its children.

 Figure 3 plots Peabody Picture Vocabulary Test
 (PPVT) (Dunn & Dunn, 1981) scores on four occa-
 sions, starting with entry into Head Start, again on
 exit from Head Start, again on exit from kindergar-
 ten, and again on exit from first grade. The final data
 points are scores on the Wide Range Achievement
 Test Word Reading subscale (WRAT) (Jastak & Wil-
 kinson, 1984) on exit from first grade. Note that for
 children in district C, growth is a smoothly decelerat-
 ing function and that WRAT scores at the end of first
 grade are exactly at the same level as PPVT scores.
 In contrast, children in district P show a bigger jump
 in PPVT scores from Head Start to kindergarten than
 do their peers in district C. Further, and here is the
 important point, their word-reading skills at the end
 of first grade are nearly a whole standard deviation
 higher than their PPVT scores and nearly a whole
 standard deviation higher than the reading scores of
 their peers in district C. Children in district P, who
 started Head Start nearly two standard deviations be-

 low the mean in language abilities and thus could be
 considered at very high risk of reading failure, are
 close to the mean of the population on reading ability
 at the end of first grade. In contrast, their peers in
 district C, who were indistinguishable from the dis-
 trict P children on skill measures taken during Head
 Start and on measures of family demographics, are
 failing at reading at the end of first grade. Presum-
 ably, the differences between the reading outcomes
 of these two groups of children are due to differences
 in the effectiveness of instruction across the two

 school districts. The striking contrast between the ac-
 ademic fates of these two groups of children should
 serve as a warning against the view that deficiencies
 in emergent literacy skills necessarily prevent effec-
 tive reading instruction.

 Literacy is a relatively late development in the his-
 tory of the human species. It is not a spontaneous
 achievement as evidenced by the fact that even in in-
 dustrialized societies such as the United States the

 number of adults who are not functionally literate
 hovers around 20% (e.g., National Center for Educa-
 tional Statistics, 1996). Conventional literacy consists
 of a set of skills that must be taught and learned.
 Learning to play the piano would be a more appro-
 priate model for learning to read and write than
 would learning to talk. Clearly, the more piano les-
 sons a person has and the more that person practices,
 the better that person will play the piano, but the per-
 son who starts taking piano lessons at age 10 and con-
 tinues until age 16 is not necessarily at a disadvan-
 tage compared to the person who starts at age 6 and
 continues until age 12 (e.g., Ericsson, Krampe, &
 Tesch-Romer, 1993). Switching from playing the pi-
 ano to reading, the worldwide success of adult liter-
 acy programs provides clear evidence that one can be
 taught to read at any age from late preschool through
 adulthood. In addition, there is little if any evidence
 that the underlying inside-out components of literacy
 are age-graded. For example, Morais, Content, Ber-
 telson, and Cary (1988) found that Portuguese illiter-
 ate adults could quickly learn to perform a pseu-
 doword phoneme deletion task when provided with
 corrective feedback and instructions.

 The reason that emergent literacy skills are impor-
 tant for children entering elementary school is not
 that children with low levels of those skills cannot

 succeed in the task of learning to read. Rather, the
 reason is that schools provide an age-graded rather
 than skills-graded curriculum in which early delays
 are magnified at each additional step as the gap in-
 creases between what children bring to the curricu-
 lum and what the curriculum demands. To return to

 the model of piano playing, it would be as if the per-
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 Figure 3 These longitudinal data represent receptive language scores (PPVT) and reading scores (WRAT) for two groups of
 children from low-income families who entered and exited Head Start with similar levels of language and other emergent literacy
 skills. Children then transitioned into either school district C (N = 48 children) or P (N = 24 children), with district C serving a
 much more economically depressed community than district P. Children in district P are close to the national mean on word
 reading at the end of first grade and are performing a standard deviation higher on reading than their peers in district C. Both
 groups of children had low levels of emergent literacy skills at entry into public school and would have been viewed as at high
 risk for developing reading problems. Deficiencies in emergent literacy skills influence but do not foredoom later reading
 success.

 son who started lessons at age 10 were given as the
 first lesson the fingering exercises for the Beethoven
 sonata being worked on by the 10-year-old who
 started lessons at age 6. The developmental function
 for learning to read is cultural and exogenous, not
 biological and endogenous.

 Although we have presented compelling evidence
 that learning to read is easier for children with higher
 levels of emergent literacy skills and that interven-
 tions can enhance emergent literacy skills, literacy is
 too important to a child's life-long prospects for our
 schools to give up on children who are not prepared
 for the typical reading curriculum. We can help chil-
 dren at risk for developing reading problems by en-
 hancing their emergent literacy skills through the use
 of preschool emergent literacy interventions and/or
 skills-based reading instruction, but we can also hurt
 their chances irrevocably if we allow deficiencies in
 emergent literacy to serve as an excuse not to teach
 reading effectively to children who arrive at school
 unprepared.
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