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y far the most carefully researched part of the beginning reading process has been
phoneme awareness, In the late 1960s, researchers demonstrated that individual
phonemes or speech sounds are difficult to perceive because they fuse or blend to-
gether within a spoken syllable (A. Liberman, Cooper, Shankweiler, & Studdert-
Kennedy, 1967). Shortly theteafier, I Liberman and her colleagues at the Haskins
Laboratories (see Liberman, Shankweiler, Fischer, & Carter, 1974; Mattingly,
1972) put forth the idea that phoneme awareness, or conscious actention to indi-
vidual sounds within a spoken word, might be a critical factor in learning to read.
Until beginning readers can segment spoken words into phonemes (e.g., /bit/ = /b/
Al Itf), 1. Liberman argued, they will be unable to exploit the alphabetic code and
to match letters in printed words to their corresponding sounds (& 4 £ = /b/ 3/ /t/).
Armed with this logic, researchers for the past 25 years have relentlessly scud-
ied the role of phoneme awareness in learning to read, Myriad correlational studies
have established a strong positive relationship berween phoneme awareness and
success in early reading, and several training studies have suggested a possible causal
connection (see reviews by Adams, 1990; Blachman, 2000; National Institute of
Child Health and Human Development, 2000). Today the prevalent view is that
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there is a reciprocal or interactive relationship be-

tween phoneme awareness and eatly reading skill,

with gains in one area leading to gains in the other

(Lhri, 1992; Petfeti, Beck, Bell, & Hughes, 1987;

Stahl & Murray, 1994). However, an explanation of

how this reciprocal refationship acuually works—

- specifically, how learning to read might enhance

- phoneme awareness—is lacking, The present study,
longitudinal in nature, examines this issue.

Phoneme awareness and developmental

Jormulations of printed word learning

As one might expect, phoneme awareness has
figured prominently in developmental theories of
how children learn to read words. For example, Frith
(1985) proposed a three-phase theory of reading ac-
quisition, with each phase characterized by 2 differ-
ent type of reading strategy. In the Jogographic phase,
children are able to recognize familiar words by at-
tending to salient graphic features (e.g., the two “cir-
cles” in the middle of /ook or the “tail” at the end of
dlog); however, they do not use phonology or letter
sounds as 2 way to identify printed words. In the /-
phabetic phase, children “sound out” new words they
meet in print by attending to the sequential letter
sounds in the words (e.g., m—a—p). In Frith’s third
or orthographic phase, children recognize new words
instantly by acrending to their distinctive orthe-
graphic or spelling patterns (e.g., n-ake, sp-eak, fi-
igh#). Phonological processing is not required at this
point, although young readers cannor reach the or-
thographic phase without first going through the al-
phabetic phase where phonological processing is
required. According to Frith's three-phase model,
phoneme awareness is absent in the logographic
phase; it is central in the alphabetic phase (to decode
sequential letter sounds, one must be aware that
words are composed of sounds); and it has outlived
its developmental usefulness in the final orthograph-
ic stage,

In a longitudinal study of British infant school
readers, Stuart and Coltheart (1988) challenged
Friths three-phase theory, These researchers argued
that beginning readers, from the start, use whatever
phoneme awareness they possess. Thus, a child who
has only beginning consonant awareness (but pos-

- sesses some letter-sound knowledge) might read car
for cup and talk for tip. Another child, who is aware
of both beginning and ending sounds in words,
might read cap for cup and zop for rip. The point is
that these two children are using neither a logo-
graphic nor an alphabetic (or sequential decoding)

strategy, as defined in Frith’s theory. Instead they are
using whatever amount of phoneme awareness and
letter-sound knowledge they possess to partially de-
code printed words. (Keep in mind that such partial
decoding might suffice in the contextual reading of
simple texts.) From Stuart and Coltheart’s perspec-
tive, logographic reading may simply be a default
strategy to be used when the beginner brings little or
no phonological awareness to the task, and alphabet-
ic or sequential decoding might better be conceptu-
alized as the child, over time, is able to fill in missing
pieces in a functional word recognition unit (G-, G-B;
and finally CAP for the word cap).

Ehri (1998) has provided the most comprehen-
sive description of how word knowledge develops in
the beginning reader. Drawing on the work of Frith
(1985) and Stuart and Coltheart (1988), develop-
mental spelling theory (Henderson & Beers, 1980;
Templeton & Bear, 1992), and evidence from her
own research studies, Ehri proposed four phases of
word recognition development. In the pre-alphabetic
phase, similar to Frith’s logographic phase, children
remember how to read words by connecting salient
visual cues in the word (e.g., the two posts at the end
of calf the tail ar the end of 4ig) with the word’s pro-
nunciation and meaning, There is no systematic
letter-sound processing in this pre-alphabetic phase;
therefore, the child’s ability to commit new words to
memory, and to “hold on” to old words, is taxed
when visually similar words are confronted in text
(e.g., call, will, sell, or big, leg, hug).

In Ehri’s (1998) next partial alphabetic phase,
beginners commit printed words to memory by
forming connections between one or more letters in
a printed word and the corresponding sound(s) de-
tected in the word’s pronunciation (see Stuart and
Coltheart’s position). For example, a child might re-
member the word back by connecting the beginning
and ending letters (6 and #) with the corresponding
sounds (/b/ and /k/) in the spoken word. To enter
this partial alphabetic phase, children must know
some letter-sound correspondences and be able to
segment either the initial or the initial and final
sounds in words. For beginning readers, the obvious
advantage of moving from the pre-alphabetic to the
partial alphabetic phase is that instead of trying to
remember printed words via idiosyncratic visual
cues, they can now use a restricred and reliable sys-
tem of letter-sound relationships to help process new
words and retain them in memory.

With gains in phoneme awareness, beginning
readers eventually progress to a fiil! alphabetic phase
where they remember how to read specific words by
forming complete connections between letters seen
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in the written word and phonemes detected in the
word’s pronunciation,

S PIN
sl Ipl 11l In/

In reading the word spin, the child attends to
both letters in the initial consonant blend, to the
medial vowel, and to the ending consonant. By pro-
cessing each letter sound, he or she can represent the
word more completely in memory. According to
Ehri (1998), this leads to more accurate reading:

Whereas [partial alphabetic] readers’ limited memory for let-
ters may cause them o misread soor or spin as spoon, full al-
phabetic readers’ representations eliminate confusion
because their representations are sufficiently compleee to dis-
tinguish easily among similarly spelled words. (p. 21)

In Ehri’s (1998) final or consolidated alphabetic
phase, the beginning reader starts to notice multilet-
ter sequences that are common to many words he or
she has stored in memory (e.g., the -ack sequence in
rock, lock, block; the -ight sequence in nighs, right,
flight; or the -estsequence in best, rest, chest). By con-
solidating these recurring [etters into funcrional
word recognition units or chunks, the child becomes
more efficient in reading words and storing them in
memory. Instead of processing each letter in a new
word {(e.g., »-e-5-8, the child can simply process the
initial consonant (1) and the following vowel pattern
(-es). As Ehri pointed our, such a chunking strategy
is especially helpful when reading longer, multisylla-
ble words such as guestion, restaurant, and interesting,

In summary, a common theme in the preced-
ing developmental formulations is the progressive
unfolding of phoneme awareness in reading acquisi-
tion. At first, beginning readers can attend to only
the initial sound in a spoken word (crp = Ik! 1-1 1-1);
later, to the initial and ending sounds (crep = /k/ 1-/
/p/); and, finally, to each sound in the word (cup =
fi/ 1/ /pf). Increases in phoneme awareness lead to
more complete letter-sound processing, which in
turn allows more and more words to adhere in sight
word memory. This is the crux of Ehri’s (1998) clear-
ly articulated developmental model. But we are left
with a question. If phoneme awareness and learning
to read are in a reciprocal, two-way relationship,
what is it, specifically, about learning to read that en-
hances phoneme awareness? As a group, reading re-
searchers have tended to ignore this complicated—
some would term it “messy"—question, The few re-
searchers who have addressed it, however, suggest
that phoneme awareness is enhanced by beginning

 readers developing a concept of word in texs—an
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awareness that spoken words match to printed words
in the reading of text.

Phoneme awareness and concept of
word in text

Clay (1972, 1991) was among the first to dis-
cuss the importance of beginning readers developing
an awareness of word units in text, From her careful,
longitudinal observations of beginning readers, Clay
(1991) noted that in order to read simple texts, the
child must “break up his produced speech into word
units; locate the visual patterns [in text]; move in the
correct direction; and coordinate the timing of his
pointing and looking with his uttering” (p. 162),
This suggests that the seemingly simple act of finger-
point reading—matching spoken words to written
words—should not be taken for granted. Clay stated,

At first, children respond to caption books wich the speed
and fluency that is typical of oral speech. As they develop
skill in matching spoken words with prin, fingets are used to
point to those parts of the text that they suspect correspond
to what they are saying. Fluency gives way to word by word
reading. At that point the child overemphasizes the breaks
between words and points with his finger, He has taken a ma-
Jor step towards integration of these early learnings when his
reading slows down and even becomes staccato. He may be
thoughr of as “reading the spaces.” (1991, pp. 164-165)

Henderson (1980, 1981) also viewed accurate
finger-point reading as an important benchmark in
learning to read. Bur Henderson went beyond Clay
when he hypothesized that the stabilization or ma-
turing of the beginning reader’s concept of word in
text facilicates the child’s awareness of phonemes
within words, He stated,

The ability ro identify words in a text as individual nameable
objects appears to be a “watershed event” in learning 1o read.
Children whe eannor point to individual words as chey
“read” a memorized text learn few words and cannot reli-
ably segment spoken words, Children who ean identify indi-
vidual words in text learn words and are able to segment by
phoneme with astonishing accuracy. It seems to me that the
notorious difficulty prereaders have with tasks of [phoneme
segmentation] hinges on this phenomenon. It is not chat
prereaders cannot discriminate phonemes or learn so-called
lerter sounds; in fact, they must in order to speak. It is sim-
ply that, lacking a stable concept of word as a bound figure
with a beginning and end, they cannot know where to fo-
cus their atcention, (1980, pp. 9-10)

Henderson’s (1980) analysis directly addressed
the issue of reciprocity, He essentially identified an
aspect of early reading skill (concept of word in text)
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that might account for the progressive development
of phoneme awareness in the beginning reader,

In two separate studies, Morris (1983, 1993)
examined the relationship between beginning read-
ets’ concept of word in text and their phoneme
awareness. In the 1983 study, he found a strong pos-
itive correlation between beginning first graders
ability to finger-point read a short, memorized verse
and their ability to segment spoken words into
phonemes. In the 1993 study, Morris assessed the
reading knowledge of 53 kindergartners four times
during the school year (September, December,
February, and May). Results suggested a develop-
mental sequence in beginning readers’ acquisition of
word knowledge; that is, an eatly form of phoneme
awareness (beginning consonant awareness) preceded
the ability to finger-point read, which in turn
preceded a mature form of phoneme awareness
(segmentation), which in turn preceded word
recognition ability.

Morris (1993) interpreted this developmental
sequence in the following manner. To the true begin-
ning reader, 2 line of text may appear to be 2 random
string of alphabet letters, some known, some not
known, At this point, finger-point reading is impos-
sible because the child does not perceive printed
words as units in text beunded by spaces,

ChilddIcaxpaxxxxaxoax
Text: I can paddle a  boat

As the child learns letter-sound relationships
and begins to appreciate the significance of spacing
between words, finger-point (or word-by-word)
reading becomes possible, Spoken words (e.g.,
/padl/) can be matched to printed words (e.g.,
paddle) because there is a space berween words and
2 beginning letter-sound match.

Child; T cxx
Texe: 1 can

bxxx.
hoat,

PO a

paddle a

With practice, the beginning reader becornes
more adept at using spacing and beginning conso-
nant cues to track print, At this point, the printed
word begins “to stand still” for the child and is
amenable to furcher analysis. For example, on meet-
ing the word #oatin the text, the child is confronted
wisually not just with the beginning consonant (4)
but with additional, as yet undecipherable letters
(-04#) in the word unit. It is possible that these addi-
tional, unaccounted for letters {phonemically speak-
ing) begin o send another message to the beginning
reader, That is, “This word has an ending letter (-2
that martches the final sound of the spoken word
(/bot/}y; cherefore, other sound-letter matches in a

word can be made.” If the child heeds this perceptu-
al message in which the printed form of language is in-
forming the reader about phonemic properiies of bis or

her speech, then future readings of this text (and oth-
ers like it} might be represented like this:

Child: I cxn  pxddlx a
Text: 1 can paddle a

To take our present example one step further, it
is quite possible that once a concept of word in text is
established, with concomitant attention to both
beginning and ending consonants, this freezes or
highlights the interior of the word (where the vowel
resides) for further analysis. Again, the letters within
words (see the xs) can potentially call the young read-
er’s visual attention to unaccounted for sound-/etter
marches, It may be this “framed” visual attention to
vowel letters within words (e.g., cxn, bxxt) that ulsi-
mately criggers a corresponding awareness of the
vowel sound within spoken words (e.g,, /kxn/, /bxt/).

The developmental model proposed by Motris
(1993) depicted a progressive, ongoing interaction
between beginning readers’ phoneme awareness and
concept of word in text. The importance of
phoneme awareness was not questioned; the point
was that such awareness matures within the context
of the printed word—the word frame and the lecers
within.

bxxe.
boat,

Concept of word in text, initial sight words, and
invented spelling: Related influences on the
development of phoneme awareness

We have described how a child’s ability to
finger-point read—to martch spoken words to print-
ed words in reading text—might facilitate his or her
awareness of phonemes within words, However, the
story is undoubtedly more complicated, For exam-
ple, it is likely that inétinl sight vocabulary and invent-
ed spelling, among other factors, also contribute to
the development of phoneme awareness.

On entering school, many children know a
few, cherished printed words (e.g., mom, dad, love,
kitty, their own names, and possibly a sibling’s or
friend’s name). Nonetheless, acquiring a core sight
vocabulary of 15 to 25 words—a critical step for-
ward in learning to read—-usually depends on the
child establishing a stable concept of word in text.
For example, suppose a kindergartner learned to re-
peat the spaken phrase “The cat ran up the tree.”
Next, the child was shown a card on which the
phrase was printed. If the spaces between the printed
words had no functional meaning to the child, then
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the 18 letcers would prebably be seen as a random
string of alphaber letters (Thecatranupthetree).
Where in this sequence is the word to be remerm-
bered? (ea tran is just as likely as cat ran.) It seems
doubtful chat a child lacking such a concept of word
could identify words or learn them on a sight word
recognition basis,

As finger-poinc reading allows the beginning
reader to accrue sight words in memory, these
known words may exerc an independent influence
on the child’s developing phoneme awareness. For
example, although the first few sight words the child
acquires (e.g., go, cat, sasd; he) might be unanalyzed
logographs—at best, letter strings with only the be-
ginning letter sound processed—the addition of
mote words to sight memory (e.g., got; can, sun, biy)
could lead to some restructuring of lecter-sound pro-
cessing and an actendant increase in phoneme aware-
ness, That is, in order to keep both go and gotin
sight word memory, the child may attend, for the
firsttime, to the ending lecter sound in a word.
Similarly, actention to the ending consonant would
also help che child distinguish between ca# and can,
and szid and sun. In this way, initial sight word ac-
quisition can lead the child to attend to other sounds
in a2 word besides the beginning consonant.

Writing with invented spellings also enhances
children’s awareness of sounds within words
(Chomsky, 1979; Clay, 1985; Ehri, 1989, Richgels,
2001). However, acknowledging that phoneme
awareness is facilitated by sound-it-out speliing at-
tempts (e.g., BC for buck) does not diminish the im-
portance of concept of word in text. To the contrary,
concept of word in text and phonemic spelling are
developmentally intertwined. Suppose that a kinder-
garten child, who possesses a rudimentary concept of
word in text, does a good bit of wtiting. Over a
month’s time, the child’s phoneme awareness pro-
gresses in the following manner:

(I can ride my bike)
Stage 1 I C R M B.
Stage2 I KN RD M B,

In Stage 2, the child shows awareness of word -
boundaries—of beginning and ending sounds in
words. This Stage 2 spelling could have resulted from
the child first beginning to tecognize #hrough reading
words in text that word units have lewter sounds at the
beginning and end (see Morris, 1993). Or, it could
work the other way. The child’s nascent awareness of
beginning and ending consonant sounds, as revealed
in his or her writing (e.g., RD for rids), may actually
precede his or her ability to process these letter
sounds in reading. If o, the child is still faced wit,
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the task of applying his or her emerging phoneme
awateness (beginning and ending consonants) when
finger-poine reading individual words in text. The
child must continue to elaborate and refine his or her
concept of word in rext.

The influence of instruction

Teaching childten to read can be approached
in several ways. One can start by teaching them to
blend individual letter sounds (¢-a-p = cap); 1o mem-
orize individual words (e.g,, cas, dog, run, play); or to
echo read (teacher reads, then child echoes) simple
texts. Today, emergent literacy theorists (see
International Reading Association and National
Association for the Education of Young Children,
1998; also Snow, Burns, & Griffin, 1998) and many
kindergarten teachers favor the lacter approach; thac
is, supporting beginners in their efforts to read and
reread familiar texts. It is in this instructional context
that concept of word in text plays a central role, As
kindergartners, following the teacher’s model, at-
tempt to finger-point read dictated stories, nursery
rhymes, or favorite Big Books, they must learn to
match the temporal flow of spoken words to their
printed forms on the page, Unil they can do this—
until they can match spoken words to printed
words—they will be unable to use letter-sound cues
as a word recognition aide or acquire sight words
from their reading,

This is not to argue that concept of word in
text is equally important in all instructional schemes,
For example, if reading instruction, from the start,
emphasizes the blending of letter sounds or the rote
memorization of sight words, and de-emphasizes
supported contextual reading, then concept of word
in text might play a secondary rather than a primary
role, Several studies (Barr, 1974/ 1975; Cohen,
1974/1975; Elder, 1971) have shown that beginning
readers’ early word recognition strategies can be in-
fluenced significantly by different forms of instruc-
tion; for example, phonics-emphasis programs tend
to produce readers who process words in a more ana-
Iytic (lecter-sound) manner than do readers exposed
to whole-word instruction in basal preprimers, Keep
in mind that the present study’s hypothesis about the
development of printed word knowledge applies to
the balanced literacy instruction (supported contex-
tual reading, phonics, and writing) found in the par-
ticipating kindergarten classrooms,
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Related studies

In addition to Morris (1993), only two studies
over the past decade (Ehri & Sweet, 1991; Uhry,
1999) have investigated the relationship berween be-
ginning readets’ phoneme awareness and concept of
word in text, Ehri and Sweet {1991) taught an eight-
line oral verse to a group of children (4.5 to 6 years
old), and then measured the children's success in
finger-point reading a printed form of the verse. The
researchers also assessed the children's lecter knowl-
edge, word reading ability, and phoneme awareness.
Regression analyses showed that letter knowledge
was important for locating individual words in text
and that phoneme segmentation was important for
pointing to printed words at the same time they
were spoken. At odds with Morris's (1993) results
was Ehri and Sweet’s finding that phoneme segmen-
tation seemed to precede rather than follow finger-
point reading ability.

Uhry (1999) also investigated the relationship
between concept of word in text (or finger-point
reading) and phoneme awareness. Working with
kindergartners in a whole language classroom, Uhry
assessed the children’s letter knowledge, phoneme
awareness, invented spelling ability, and finger-point
reading ability. Findings showed that while letter
knowledge and phoneme awareness were significant-
ly correlated with finger-point reading, invented
spelling ability was the best predictor (= .66) of the
skill. Uhry also concluded that beginning readers use
either ending orinitial consenant cues in their efforts
to track words in print, countering Morris's (1993)
contention that beginners rely mainly on the begin-
ning consonant cue in their finger-point reading,

Task differences make it difficult to compare
directly the results obrained by Ehri and Sweet
(1991) and Uhry (1999) to the results obtained by
Morris (1993). Moreover, while the first two studies
analyzed data collected at one time point, the Morris
study used a longitudinal design, tracking the read-
ing development of 54 kindergartners at four points
across the school year. Still, one finding commen to
atl three studies was that letter knowledge and partial
phoneme awareness seem to be precursors to finger-
point reading.

The present study

Concept of word in text, as defined in this
study, is the beginning reader’s ability to martch spo-
ken words to printed words in reading a sentence, In
a sense, concept of word in text is a sksll (a sequence
of behavior coordinated over time) that is based on

evolving conceptual knowledge. Inicially, this fledg-
ling skill depends on the child’s awareness of spacing
between printed words and attention to beginning
consonant letter sounds. With reading practice, the
skill is elaborated and strengthened as the child be-
gins to actend to additional letter sounds within the
printed word—first the ending consonant and later
the vowel. One can think of concept of word in text
and phoneme awareness as developing in parallel,
with gains in one area leading to gains in the other.
Or one can think of concept of word in text as an
evolving construct, a vehicle or frame into which
emerging phoneme awareness fits, In either case, it
should be possible to locate concept of word in text
in the sequence of early reading acquisition—rto
identify the understandings that precede it and the
ones that follow after.

Given the paucity of research on the relation-
ship between concept of word in text and phoneme
awareness, the present study attempted to replicate
Morris (1993) with a larger sample of neophyte
reaclers over a longer time span (beginning of kinder-
garten through the end of first grade). With the larg-
er sample and longitudinal design, we were able to
test a model of early reading development using path
analysis, Path analysis is the logical extension of
multiple regression applied to complex models of
observed variables that involve more than one equa-
tion, It is a method for testing theoretical relation-
ships among observed variables, rather than a
method for discovering causes. Thus, path analysis is
ideally suited for testing the developmental model of
emergent reading proposed here, We turn now to the
components of the model.

Proposed model of early reading development

There are seven components or ability areas in
the proposed model: alphabet knowledge (ABC), be-
ginning consonant awareness (BC), concept of word in
text (CW), spelling with beginning and ¢nding conso-
nants (SPBE), phoneme segmentation (PS), word
recognition (WR), and contextual reading (READ).
Over time, beginning of kindergarten to end of first
grade, the components were expected to exert their de-
velopmental influence as seen in Figure 1,

At Time 1, beginning of kindergarten, the
model features alphaber knowledge and beginning con-
sonant awareness. Young children vary on how much
alphabet knowledge they bring to school. Upon en-
tering kindergarten, some children have litte or no
alphabet knowledge, others know a few letters in
their name, and still others can recognize (and write)
many alphabet letters. Recently, several studies (e.g.,
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FIGURE 1

THEORETICAL MODEL OF READING DEVELOPMENT

Johnston, Anderson, & Holligan, 1996; Stahi &
Murray, 1994) have shown thar alphabet knowledge
tends to precede and possibly facilitate children's at-
tention to the beginning consonant sound in words.
This may be because many alphabet letter names
(e.8., bee, tee, em) carry the sound represented by the
leceer (e.g., /b, /t/, fm/). Also, home and preschool
literacy experiences often involve the child in linking
an alphaber letter name with its corresponding
sound; for example, in “reading” an alphabet picture
book (B, &stands for boy [with a picture of a boy])
or writing personally meaningful words like one’s
name, mommy, love, and so on.

At Time 2, middle of kindergarten, concept of
word in text and spelling with beginning and ending
consonanits come to the fore, Instruction over the first
haif of the kindergarten year will lead many children
to master the alphabet and develop beginning conso-
nanc awareness. They can then use this knowledge to
make further advances in reading and writing, For
example, as the teacher models finger-point reading
of favorite dictated stories and Big Books, children
can use spacing between words plus beginning con-
sonants to develop a concepr of word in text—an
understanding that words are units in a line of texr,
composed of letters that march left to right
(Henderson, 1981). As the child’s concept of word
in text stabilizes {that is, begins to “stand still” for
analysis), he or she can begin to process other letter

sounds in the word, particularly the ending conso-
nant (Mortis, 1992, 1993).

Writing is another way for kindergartners to
develop awareness of the ending consonant sound in
words. As the teacher leads the childten in 2 shared
writing activity or dictated story, he or she might say:

Our next word is sle. Who can tell me what letzer I should
put dawn firse? [Children respond.] Good—an 5. Then there
isan /and an e, [Teacher writes these letrers down.] Now,
there is one mare letter in sled, What sound do you hear ac
the end? [One litdle girl raises her hand, is acknowledped,
and says ] Good, Mary! The final sound in slefis /d/, so we
write o,

As the kindergartners draw and write daily in
their own journals, they have many opportunities to
attend to sounds within words. Once they control
beginning consonants, the knowledgeable teacher
will encourage them to attend to the ending sound
in the word (“Okay, you've written an s for snake;
what sound do you hear at the end?”) (see Clay,
1993; Morris, 2003),

For most children, a rudimentary concept of
word in text probably precedes spelling with begin-
ning and ending consonants (see Morris, 1993),
However, in this study, with only one data collection
point (February) in the middle of kindergarten, it is
difficult to tease out this sequence, Therefore, the
model predicts that CW and SPBE will emerge
together at Time 2. '
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At Time 3, end of kindergarten, phonenie seg-
mentarion (or the ability to segment each sound in a
cansonant-vowel-consonant [CVC] word) is the rar-
geted ability. During the second half of the kinder-
garten vear, those children who can finger-point read
and atrend to beginniag and ending consonants in
words are in good position to refine their phoneme
awareness; that is, to begin to artend to medial vow-
els (e.g., the /i/ in /dig/ or the /G/ in /bt/). The me-
dial vowel is the hardest phoneme for the young
reader to process (Ehri, 1998; Lewkowicz, 1980),
but a stable concept of word, with consonanc
boundaries processed, frames the vowel for conscious
artention (e.g,, dig=dx g bear = b x t). Because of
phoneme segmentation’s inherent difficulty and de-
pendence an reading and writing experience. we
would not expect many children to demonsirate chis
ability before the end of kindergarten,

At Time 4, owo mounths into fitst grade, word
recognition is the ability of interest. Armed with
phoneme awareness, the underlying “glue” that al-
laws printed words to adhere in memory (Adams,
1990; Ehri & Wilce, 1985), and benefiting from di-
rect reading and word study instruction, achieving
first-grade readers will demonstrate word recognition
ability after a few months in school. Moreover, first
graders who are able to decode and remember print-
ed words in October should be strong readers at the
end of the school year. Therefore, ar Time 5, end of
first grade, contexrual reading ability is measured.

Method

Participants

The 102 kindergarten students (58 boys, 44
girls) attended four schools in a rural, mountain
county in western North Carolina. Two of the
schools served a lower middle socioeconomic status
(SES) population (40% free and reduced-cost
lunch}, whike the other two schools served a slightly
more heterogeneous population (28% free and
reduced-cost lunch), The students, who were drawn
from eight classrooms based on the return of parent
permission forms, were 97% Caucasian. This figure
represents the echnic makeup of the Appalachian
Mountain region-in which the study was conducted,

In each of the eight classrooms there was a

- teacher and a teacher assistant. All eight teachers had

10 or more years of experience teaching kindergarten.

Assessment tasks

The 102 children were assessed individually at
five different points during their first two years in
school: Seprember, February, and May of kinder-
garten; and Qctober and May of first grade. The spe-
cific assessment tasks to be described were parc of a
slightly larger set that was used in the study. In all,
there were six examiners or dara collectors, The first
and second authors (both university-based reading
educators) collected approximately owo chirds of the
data. They were assisted by two graduate students in
the first year of data collection and ewo different
graduate students in the second year. To assure uni-
formity in the examiners’ adminiseration of the as-
sessment tasks, extensive training was conducted
prior to the firsc testing, and refresher training was
carried out prior to each of the subsequent testings.
The reliability of the measures used was assessed by
Cronbach’s alpha. The reliabilicy values ranged from
.70 t0 .91 for the sample.

Alphabet knowledge

Each child was asked to name the uppercase
form of 15 alphabet letters (G A4, 5, B N, £ WL £,
D, K L, T, M, G and §) as the examiner pointed to
them in the order above, Later, the child was asked
to name the lowercase form of the same 15 letters,
Scoring: uppercase, 0—-15; lowercase, 0-15. These
scores were combined and converted into a percent-
age correct score for alphabet knowledge. (Nate. The
children were also asked to write the 15 letters, but
their ability to do so was not factored into the alpha-
ber knowledge score.)

Bé’giﬂ Hi?’lg CONSONANE AWAYENEss

Beginning consonant awareness was assessed in
two different ways, In che oraf segmentation task, the
child was asked to segment off and produce the dif-
ferent beginning consonant sounds in a set of spoken
words. Thete were four training words (ball, mause,
sack, and ), followed by eight test words (cap, rice,
milk, sun, team, face, doll, and joke). The examiner
began the rask by saying to the child,

The first sound in badlis /b/. Can you say the first sound in
turdf EExaminer provided corvective feedback if needed.] The
first sound in monse is /m/. Can you say the first sound in
nmonse? [Again, feedback was provided.]

Following administration of the four training
words, the examiner moved immediately to the test
words. The same procedure was followed except that
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no feedback was provided to the child as to the cor-
rectness of his or her attempts. Scoring 0-8, One
point was awarded for cach correct response on the
test words. An initial consonant sound followed by
schwa was scored cotrect (/rit/ for rice); however, a
response that included the vowel sound in the rarget
word was scored incortect {/ri/ for rice),

In the sccond task, consonant sorzing, the exam-
iner placed on the table a picture and a small cup
and then said,

This is “Bill" [pointing to the picture]. Bill’s name starts wich
fbi. We are going to find some acher words thar start like
“Bill” {/b/) and puc them in Bill's cup,

The examiner then brought out a picture card
(baok) and asked the child if book starts like Bill The
examinet waited for the child’s response, provided
corrective feedback if necessary, and then had the
child place the book card in Bill's cup, The procedure
was repeated with a second training item (fish),
which of course was not placed in Bill’s cup. Five test
items followed (pictures of bed, moon, boat, bird, and
tire); each time the child had to decide whether or
not the word began with the /b/ sound.

Next, the examiner replaced the Bill picture
with a picture of Sarab, informing the child that
now the task was to find words that started like
Sarah’s name (/s/). Again, there were two training
words (pictures of soap and rens), followed by five
test words (pictures of sock, dog, milk, sun, and fork),
Scoring: 0-10.

The oral segmentation (0-8) and consonant sort-
ing (0-10) scores were converted ro percentage cor-
rect scores and combined to yield a single score for
beginning consonant awareness.

Concept of word in text

The child’s concept of word in text was as-
sessed in two different contexts, In the sentence read-
ing task, the child finger-point read a three-page
story (see Appendix A), with cach page containing a
single sentence and accompanying picture, After
turning to page 1 (Kasie is walking in the rain.), the
examiner said: “I'm going to read this sentence,
pointing to each word as I read, Watch closely,
because then you (the child) are going to finger-
point read the sentence.” After the child’s finger-
point reading attempr, the examiner immediately
pointed to a target word in the sentence (walking)
and said, “Can you read this word?” The child re-
ceived 1 point for a perfect finger-point reading of
the sentence (self-corrections in pointing were ac-
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cepted) and 1 point for correctly naming the target
word, Sentences 2 and 3 of the story were read in the
same manner, Seoring: finger-pointing, 0-3; word
identification, 0-3,

In the second task, poem reading, the examiner
used picture cards (sec Appendix A) to help the child
memotize the first two lines of an old folk poem
(Sam, Sam, the baker man, [ Washed bis face in a fiying
pan). The two lines were practiced orally until the
child could recite them perfectly. Next, the examiner
brought out a printed version of the two lines and
said: “This is the verse we just learned, I'm going to
read it, pointing to each word; then we'll read it to-
gether” After two readings in which the examiner
finger-pointed, the child was asked to finger-point
read the two lines of print, The child’s finger-pointing
accuracy was scored (correct or incorrect) for each
line. Then the examiner pointed to a single word *
(baker) in the texe [“What is this word?”], and then to
a second ward (face) [“What is this word?”). Scoring
finger-pointing, 0-2; word identification, 0—2.

Collapsing performance on the sentence reading
and poern reading tasks led to five finger-point read-
ing atcempts (0-5) and five post-hoc word identifica-
tion attempts (0-5), The total number of correct
responses (0-10) was converted to a percentage cor-
rect score for concept of word in text.

Note. The kindergarten children, particularly at
Times 1 and 2, could recognize very few printed
words in isolation. Therefore, their ability to identify
specific words in sentence conrext (i.e., when the ex-
aminer pointed to the word) involved neither instant
word recognition nor decoding skill, but instead a
process of returning to the beginning of the line and
finger-pointing (or eye-pointing) over to the target
word; that is, using the structure of the printed
sentence—words arrayed left to right and separated
by spaces~—to identify the word, Still, some crirics
may argue that che task is measuring word recogni-
tion, not concept of word in text. For this reason, we
administered a pretest on the five target words (big,
on, face, baker, and walking) before the text reading
began. The child's score on the pretest was subtract-
ed from his or her score on the word identification
part of the concept of word task, thus controlling
somewhat for the confounding influence of word
recognition skill,

Spelling with beginning and ending consonanss
Each child attempted to spell 10 words dictated

by the examiner. The examiner, with pencil in hand,

began by modeling a sound-it-out spelling of map:
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If 1 were going to write the ward sn2p, what lereer should [
write down first? [} the child could not say A4, the examin-
er said the letter name and wrore it down,] Whar letter
comes nexc, what do vou hear nextin mapt {The examiner
wrote the correct festers, MAP, if the child could nort provide
them.]

After modeling a second sound-it-out spelling
(BOT for boas), the examiner handed the pencil to
the child and said,

Now vou are going to write some words. Think abour what
sound vou hear first and whae next. Your fiest word is bk,
Write buck,

The examiner proceeded to administer the 10
test words: back, feet, step, junk, picking, mail, side,
chin, dress, and road. The examiner could probe for
sounds on the first cwo test words (e.g., Back, what
sound do you hear first? Or, you wrote an F for fees
what do you hear at the end of feet.), but could nor
probe on test words 3 through 10.

Seoring, As one might expect, there was wide
variation in the children’s ability to spell the words.
For example, in the middle of kindergarten, feet was
spelled R, T, F FT, and FET by five different chil-
dren. In this task, the measure of interest was the
children’s ability to represent the beginning and end-
ing consonants in their spelling attemprs. Therefore,
a spelling received a score of 1 if it conrained at least
the beginning and ending consonant (e.g., feer
spelled FT, FTE, FAT, or FET); otherwise, the
spelling was scored 0 (e.g., feetspelled R, T, F, or
PA). Total number of correct responses (0—10) was
converted to a percentage correct score for spelling,
(See Appendix B for scoring examples.)

Phoneme segmentation

This task was oral; there was no print involved,
The child moved three small blocks as he or she sepa-
rately pronounced each phoneme in a three-phoneme
word. There were four training words (map, seat, fien,
and road) followed by eight test words (tap, neck, feet,
dig, soap, mud, race, and job). On the training wials,
the examiner said the word (e.g., #24p) and then pro-
nounced it again in a segmented manner, moving a
block forward as he or she clearly said each phoneme
in the word {(/m/~/3/—/p/). Next the child atempr-
ed to segment map. A successful attempt was praised.
If the child erred, the éxaminer modeled the pracess
again and let the child try a second time. On the eight
test words that followed, the examiner pronounced
each word, the child repeated it, and then the child
attempied to segment the word, moving the blocks.

No corrective feedback was provided to the child on
the test words. Scoring 0-8. which was converted to a
percentage correct score. One point was awarded for
each correct word segmentation, However, to receive
credit, the child had to separate clearly each phoneme
in his or her pronunciarion of the word. Typical errors
involved the child being unable to separate the vowel
sound from the adjacent consonants (e.g., /mip/ =
i/ fma/f Ipl or Im/ 13/ fipl).

Word recognition

The child awempred to read 20 basal words (see
Appendix C), 5 words from each of the first four lev-
els (preprimer, primer, first grade, and second grade)
of Basic Reading Vocabularies (Harris & Jacobson,
1982). The examiner pointed to the words one ata
time, allowed che child up to three seconds to re-
spond, and then moved to the next word in the list.
Because the words were ordered by difficulty level,
the cxaminer stopped the test when the child made
seven consecutive errors. Next, the child acrempred
to read 20 decodable words (see Appendix C), also se-
lected from the preprimer through second-grade lev-
els of the Harris-Jacobson word corpus, Again the
testing was discontinued when the child made seven
consecutive errors. Scoring: 0-40, which was con-
verted to a percentage CoLrect score.

Contextual reading

Contextual reading was assessed in two differ-
ent ways. In the passage reading task, the child read
aloud up to seven passages that progressed in diffi-
culty from early first grade to third grade (see
Appendix D). The first two passages (emergent and
preprimer) contained 29 and 69 words, respectively;
the final five passages (primer, late first, early second,
late second, and third grade) cach contained 100
words, The child began reading at Level 1 and pro-
gressed through as many passages as he or she could.
As the child read aloud, the examiner kept a running
record of errors made (substitutions, omissions, in-
sertions, examiner helps) and time needed to com-
plete the passage. The examiner also asked three
comprehension questions at the end of each passage.
Passage reading was discontinued if the child’s oral
reading fell below 85% accuracy on the second pas-
sage (preprimer 2) or below 90% accuracy on one of
the later passages (primer and above), To receive
credit (1 point) for reading a given passage, the child
had to meet preestablished levels of accuracy and rate
(seec Appendix D). Scoring: 0~7 (the highest passage
reading level attained).
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In the second contextual reading eask, compre-
hension, the child acempted the first 36 items on the
passage comprehension subtest of the Woodcock
Reading Mastery Tests. In a cloze formar, with an ac-
companying picture cue on many items, the child
attempred to read a one- or two-sentence passage,
identifying a key word that was missing (e.g., “Every
day the old man ___in his book.”). Because only
the first 36 or easiest items of the subtest were used,
this was really more a measure of sentence compre-
hension than passage comprehension. The test was
discontinued if the child made six errors in a row.
Seoring: 0-36,

The passage reading (0~7) and comprehension
(0—-36) scores were converted to percentage correct
scores and combined to yield a single score for con-
textual reading,

The preceding assessments, except contextual
reading, were administered to all 102 children at
Times 1, 2, 3, and 4 (September of kindergarten
through November of first grade). The passage read-
ing component of contextual reading was adminis-
tered ac Times 4 and 5, while the Woodcock
comprehension component was administered for the
first time at Time 5 (May of first grade).

Longitudinal studies of this kind are based on
the assumption that valid measures are being ob-
rained of the constructs ordered in the proposed de-
velopmental sequence. The alphabet knowledge,
beginning consonant awareness, spelling with begin-
ning and ending consonants, word recognition, and
contextual reading tasks used in this study have con-
siderable face validity. However, a critic might argue
that it is possible to manipulate the sequential occur-
rence of concept of word in texr and phoneme seg-
mentation by varying task difficulty. For example, an
“easy” CW task and a “difficult” PS task could con-
ceivably produce the illusion of 8 CW-+PS sequence
where none existed; likewise, reversing the task diffi-
culties could produce an illusory PS=CW sequence.
We tried to guard against this task difficulty concern
by choosing tasks thar were straightforward measures
of the targer construces and by providing adequate
training on each task before moving into the rest
phase. It is difficulc to envision a mote basic measure
of concept of word in text than the one we used; thac
is, the child atcempted to finger-point read a line of
text immediately after hearing and seeing the exam-
iner finger-point reading the same line. Regarding
phoneme segmentation, we used a simple rask
requiring the child to segment a series of three-
phoneme words by saying the phonemes in each
word separately, The kindergarten children did not
have o substitute, delete, or count individual
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phonemes, making this a relatively easy and there-
fore appropriate task to use wich beginning readers
(Lewkowicz, 1980).

Kindergarten instruction

Although instruction was not manipulated in
this study, the reading and writing instruction in the
eight kindergarten classrooms undoubtedly influ-
enced the course of the children’s literacy develop-
ment. For this reason, we interviewed the
kindergarten teachers individually in che fall and
again in the spring to document the kind and
amount of literacy instruction they were offering in
their respective classrooms, We summarize this incer-
view data here,

Alphabet instruction

During the fall semester, the eight kindergarten
teachers concentrared on teaching the alphabet and
the sounds represented by the letters (e.g., &= /b/;
= /t/). Five teachers began teaching the alphaber the
first week of school. They taught one letter per week,
reviewing letters in subsequent weeks as needed. The
other three teachers waited two months before seart-
ing alphabet instruction. In the spring semester, the
eight kindergarten teachers continued to teach and
review the alphabet. They also made sure that chil-
dren could attend to the beginning consonant sound
in a word (e.g., the /f/ in /f&c/) and match the sound
to the appropriate leccer {f),

Guided reacing

Overall, there was little guided reading instruc-
tion during the fall, The teachers read stories aloud
to their children each day, but their intent was not to
teach the children how to read stories, The only ex-
amples of guided reading were as follows. All eight
teachers modeled the reading of a calendar message
each day (e.g., “Today is Monday. The weather is
cold and sunny.”). The teacher pointed to each word
in the calendar sentences and then had the children
join in reading. Two of the eight teachers also mod-
eled finger-point reading in a different context, On
Mondays, one teacher had the children dictate one
or two sentences that went along with a theme being
studied in class; she then led the children in reading
the “weekly story” each day of the week. Another
teacher, on Mondays, intreduced a shore poem and
led the children in reading the verse each day. (The
poem emphasized the letter or sound being studied
that week.) '
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STANDARDIZED ESTIMATES FOR MODEL OF READING DEVELOPMENT

In the spring semester all eight teachers in-
creased the amount of time they spent reading to the
children, Five teachers began reading Big Books {(en-
larged versions of favorite folk tales) to their stu-
dents, often pointing to the words as they read the
story aloud, However, this could hardly be called
guided reading because of the following: (a) there
was too much print on the page {five to seven lines)
for most of the children to follow the teacher’s mod-
eling, and (b) the children were not given opportuni-
tigs to come up and try finger-point reading the texc
themselves. The two teachers who, in the fall, had
used a weekly rhyme and a weekly dictated story to
model word-by-word reading continued these guid-
ed reading practices in the spring.

Writing instruction

As a group, the teachers did not emphasize
writing during the fall. However, one teacher did be-
gin to write with her children in mid-October, Each
day after lunch, this teacher divided the class in half.
While one group worked at centers {e.g., blocks,
sand table, computer), each child in the other group
drew a picture and wrote a sentence describing his or
her drawing. The children were encouraged to spell
words “the way they sound,” and the teacher accept-
ed, even praised, partial representations of words
{e.g., B or BK for back). For those children who
could not or would not write, the teacher had the
child dicrate a sentence describing his or her draw-

ing, The teacher wrote the sentence down and then
guided the child in finger-point reading ir,

Beginning in January, all cight teachers began
to emphasize writing in their curriculum. Children
in each classroom began to draw and write three to
four days per week. Activities ranged from writing a
caption sentence under a picture to composing a
book about one’s family to making regular entries in
a personal writing journal. Teachers took down dic-
tation for children who could not write, but they ex-
pected most of their students to write independently
with sound-it-out or invented spellings (e.g., I CN
RD A 4 WLR: [ can ride a four-wheeler.). In fact,
several teachers raised the minimum amount of writ-
ing per day from one to two sentences.

Results

Structural equation modeling was used to as-
sess the relations among the variables used in the
theoretical model depicted in Figure 2.

Table 1 contains the correlations and standard
deviations for the variables.

The first step in evaluating the model was to
assess the fit between the hypothesized model and
the sample data, The goodness-of-fit index (GFI) is
used for this purpose because the chi-square staristic
is easily influenced by large sample size (e.g.,
Fassinger, 1987). The normed chi-square (NC)
(which is the chi-square to degree of freedom ratio)
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TABLE 1

CORRELATION MATRIX AND STANDARD DEVIATIONS OF VARIABLES

~Sundird deviations;

22 ke

and the comparative fit index (CFI) are also useful in
this context. GFI and CFI values of at least .90, and
NC values between 1 and S often are cited as eriteria
for acceptable fit (e.g., Schumacher & Lomax,
1996). The GFI, NC, and CFI values can be seen in
Table 2. Each of these indices indicated that the data
had an acceprable fit,

In structural equation modeling (SEM), alter-
native models can be addressed in two different
ways, First, in some cases, competing theoretical
models exist and the researcher is interested in deter-
mining which model yields the best fit. This ap-
proach is theoretically based, Second, when only a
single theoretical model is available, then that model
is tested and the SEM results suggest ways in which
the model could be altered in order to provide a bet-
ter fit. This approach is statistically based.

TABLE 2
STRUCTURAL EQUATION
MODELING RESULTS*

ard izéc path -'@ée!ﬁ,ciénis;i :

Wote:, ABC and BC were assessed at Time 1; CWand SPBE at Time 25 PS at Time: 35 WR ac Time 4; and READ e Time,

Regarding the first approach, our intent was to
replicate the Morris (1993) study with 2 larger'sam-
ple and a more sophisticated statistical analysis,
Several alternative theoretical models were tested,
but their fit was not nearly as strong as the original
model. As for the second approach, the LISREL pro-
gram made several suggested model modifications in
the search for a better fitting model, The additional
paths suggested for inclusion in a subsequent model
were either in the wrong temporal sequence (eg.a
measure at Time 3 influencing a measure at Time 1)
or were not theoretically plausible. Overall, then, the
best fitting model was the only one that had a sub-
stantive basis. As this was the hypothesized model,
none of the results from the inferior models are
presented,

Two correlated measurement errors were in-
cluded in the final model. The first was between
SPBE and CW because both measures were obtained
at the same time point, and examining a direct effect
between them was not logical. However, both vari-
ables are strongly correlated (= .62), and this was a
way to model that correlation. The second was be-
tween PS and WR because the cortelation (r= 60)
was stronger than the direct effect of PS on WR and
because both tasks involve aspects of decoding.

The model also was assessed by examining the
standardized pach coefficients for the relations
among the variables, Those coefficients are analo-
gous to standardized beta weights in multiple regres-
sion. All of the paths were statistically significant at
£ < .05, and the standardized path coefficients are
shown in Figure 2 and Table 2. In addition, each
standardized path coefficient was in the expected di-
rection (i.e., positive relationship), (Note. For theo-
retical reasons, we allowed ABC to directly influence

‘only BC and to have an indirect influence on the re-
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FIGURE 3
MEDIAN PERFORMANCE OF ALL CHILDREN (N = 102) ON LITERACY VARIABLES FROM
BEGINNING OF KINDERGARTEN THROUGH BEGINNING OF FIRST GRADE

maininig variables through BC, Allowing ABC to di-
rectly influence all other variables did not seem to be
theoretically plausible or defensible, although it
would have resulted in a stronger statistical fit. Our
bias was to prefer theoretical over stacistical consider-
ations in model testing.)

Data in the present study were collected over
multiple time waves, with intervals of three to four
months separating the first four data collection
points, Figure 3 shows median performance for each
variable at Times 1 through 4. The descriptive analy-
sis used medians instead of means because for several
variables the distribution of scores was skewed.
Figure 3 shows that for the sample of 102 children,

alphabet recognition (ABC) and beginning conso-
nant awareness (BC) changed or rose in paralle!
across the course of the year, as did two other pairs
of variables: concept of word in text (CW) and
spelling with beginning and ending consonants
(SPBE), and phoneme segmentation (PS) and word
recognition (WR). Furthermore, changes in
ABC/BC tended to precede changes in CW/SPBE,
and changes in CW/SPBE clearly preceded changes
in PS/WR. This supports the temporal pattern of
changes that was predicted.

To determine if children possessing different
amounts of knowledge at kindergarten entry fol-
lowed a similar developmental course, we divided



318 Reading Research Quarterly JULY/AUGUST/SEPTEMBER 2003

FIGURE 4
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MEDIAN PERFORMANCE OF HIGH-READINESS CHILDREN (n=51) ON LITERACY VARIABLES
FROM BEGINNING OF KINDERGARTEN THROUGH BEGINNING OF FIRST GRADE
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Note. AcTime 4, only the finger-point reading part of the concept of ward score was graphed (see Bigure 3),

the 102 children into a high-readiness (¥ = 51) and
low-readiness group (V= 51) based on their Time 1
alphaber knowledge score (high-readiness group
mean = 819%; low—readine_ss group mean = 14%).
Overall, the general pattern of results for the high-
and low-readiness graup children is similar, with the
low group lagging behind on every variable (see
Figures 4 and 5). One interesting difference, howev-
er, was the low-readiness group’s slowness in learning
to spell with beginning and ending consonants
(SPBE). The low-readiness group did not demon-
strate this ability until Time 4 (second month of first
grade), whereas the high-readiness group could spell
with beginning and ending consonants at Time 2
(middle of kindergarcen).

OFf particular interest in this study was the
emergence of concept of word in text (CW) and its
temporal relationship to phoneme segmentation
(PS). Although Figure 3 shows that CW preceded PS
in development, PS (an oral segmentation score) ac-
tually showed litcle growth during the kindergarten
year, its median being 0% at Times 1 through 3, An
alternative way to assess phoneme segmentaion is
through invented spelling attempts; that is, if a
kindergartner spells bac# as BAK or feezas FET, he or
she is demonstrating the ability to segment the word
into phonemes (see Morris & Perney, 1984; Richgels,
2001; Stahl & Murray, 1994). We rescored the 10-
word spelling test, this time counting an item correct
if the child represented the beginning consonant,
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FIGURE 5

MEDIAN PERFORMANGCE OF LOW-READINESS CHILDREN (n = 51) ON LITERACY VARIABIL.ES
FROM BEGINNING OF KINDERGARTEN THROUGH BEGINNING OF FIRST GRADE
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medial vowel, and ending consonanc in his or her
spelling (see scoring system in Appendix B). Medians
for the new spelling measure of PS were 0% at Times
1 and 2 and 50% at Time 3.

Using the spelling measure of PS, we compared
the children’s concept of word in text at Time 2 with
their phoneme segmentation (or spelling) at Time 3.
Of the children (7 = 40) who scored at or atove 60%
on CW at Time 2, 93% of them could spell phoneti-
cally one half or more of the words at Time 3. Of the
children (17 = 62) who scored befow 60% on CW ac
Time 2, only 24% of them could spell phonetically
half of the words at Time 3. The difference berween
93% and 24% is statistically significant at the p <

.001 level {chi-square = 45.39). This shows that for
this sample of children, concepr of word in text pre-
ceded phoneme segmentration during the second half
of the kindergarten year.

Discussion

This study tested a theoretical model of eatly
reading developmenc with use of struceural equation
modeling, The longitudinal dara fit the hypothesized
model. The data also conformed to the predicred de-
velopmental sequence in a descriptive analysis of me-
dian performance change over time.
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One could argue thar the dara patern simply
illustrates the progressive unfolding of phoneme
awareness in reading acquisition, That is, first, the
child becomes aware of the beginning consonant in a
word; next, of the beginning and ending consonanc;
and finally, of the consonant boundaries and the
medial vowel, However, the present study interjected
another variable into this phoneme awareness-
dominated story. As predicred by the theory, conceps
of word in text (facility in finger-poine reading) fol-
lowed beginning consonant awareness and preceded
full phonemic segmentation of a syllable, This sug-
gests thar concept of word in rexr may play a linch-
pin role in reading development, helping to bridge
an early form of phoneme awareness (beginning con-
sonant) with a later form (segmentation). Henderson
(1992) used different words to make the same poing:

To embrace this interaceive model does not deny for an in-
stant thar phonalogical coding ability s causalby related ro
reading success, This is simply to insist thac phonological
awareness can only ripen in the context of ward. (p, 22)

It isimportant to diseingnish hetween concept
of word in texr and the more widely used term con-
cepts about print. Concepts about print refers to a vari-
ety of print-related understandings, including book
orientation (e.g., front versus back, print versus pic-
ture}, princ direction concepts (e.g,, left to right, top
to bottom), letter and word concepts, and puncrua-
tion. On the other hand, concept of word in rext
refers mote narrowly to a child’s ability to finger-
poinc read a sentence and chen go back and identify 2
target word within the sentence (see Method section),
Whereas in Clay’s (1985) Concepts Abour Prin test,
only 1 of 24 items requires the child to isoate a word
unit in text, in the present study’s concept of word
task, the child had five opportunities ro finger-poine
read a sentence and five opportunities to identify a
target word in a previously read sentence,

Results in the present study replicate Morris
(1993), who found that in a sample of 53 kinder-
garten readers, beginning consonant knowledge
preceded concept of word in text, which in turn
preceded phoneme segmentarion, which in nuen
preceded word recognition, Our results are also in
agreement with two other point-in-tinie, correlation-
al studies (Ehri & Sweer, 1991, Uhry, 1999) that
looked at the refationship berween finger-point read-
ing and phoneme awareness. From their resulrs, Ehyi
and Sweer concluded thar finger-point reading (or
concept of word in texr) depended on both alphabet
letrer knowledge and phoneme segmentation skill.
On first look, their finding thar phoneme segmenta-
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tion precedes concept ol wond wems to counter the
present studys finding that concepr of word precedes
phoneme segmentation. 1w cver, Ehri and Sweer's
phoneme segmencation 125k (segmenting two- and
three-phoneme syllables, <) containing the same
vowel (e.g., /mal, b/, Islal) was casier than the
present study’s phoneme seementation eask {seg-
menting three-phoneme words, cach containing a
different vowel (e.g.. /InCk/, digf, /sop/). In fact, the
Ehri and Sweet phoneme seamentacion rask may be
closer to the present scudy's beginning consonant
knowledge task; if this is the case, then their results
mitror the developmental findings in the present
study.

Uhry (1999) used a more lenjent measure of
finger-point reading and a more stringent measure of
invented spelling than did Morris (1993) and the
present study. Therefore, caucion is warranted in
comparing results, Nonetheless, from her resules,
Uhry concluded thar finger-poine reading skill is re-
lated to children’s awareness of beginning and/or
ending consonants, nor just beginning consonants,
as Morris's (1993) formulation suggested (BC—
CW=PS—\R). Results in the present study provide
some support for both positions, That is, we found
that for our sample of kindergartners, beginning
consonant knowledge (Time 1) did precede concept
of word in texc (Time 2) (Morris's position).
However, there was also a strong relationship (r=
.62) at Time 2 berween spelling with beginning and
ending consonants {SPBE) and concept of word in
rext (Uhry's position). The issue seems co hinge on
timing; thac is, the onset of these skills over time.
Early in learning to read, a child’s concept of word in
text depends on awareness of spacing between words
and attention to the beginning consonant letrer
sound. Later in the process, a more marure concept
of word involves awareness of spacing and attention
to the beginning ard ending consonant lecrer
sounds. Daia in the present study support chis inter-
pretation,

Regarding instructional effects, interviews wich
the eight kindergarten teachers revealed thac they
taughr and reviewed the alphabert letrers and accom-
panying beginning consonanr sounds; they read ro
the children on a regular basis (bur most reachers did
not model word-by-word reading of Big Books or
dictaed stories); and they encouraged the children,
during the second haif of the school year, to write
sentences using invented or sound-it-out spellings.

The kindergarten reachers’ emphasis on alpha-
ber and letter-sound instrucrion clearly showed up in
the children’s high scores on alphaber knowledge
(ABC)and beginning consonant awarerness (BOC) ar
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midyear (Time 2). The relatively small amount of
guided reading instruction and writing practice dur-
ing the first half of kindergarten did not deter the
high-readiness students from developing a rudimen-
tary concept of word in rext (CW) and the ability to
spell with beginning and ending consonancs (SPBE)
by Time 2 (see Figure 4), However, the lack of sys-
tematic teaching in these areas may have impeded
the development of CW and SPBE in the low-
readiness group from Time | to Time 2 (see Figure
5). Finally, the teachers’ emphasis on writing with
invented spellings during the second half of kinder-
garten increased phoneme awareness (SPBE and PS)
in the high-readiness group at Time 3, bur seemed to
a have a maiginal effect on the low-readiness group,

Instrictional implications
Findings in the present study pertain to the

traditional literacy instruction offered in the eight
kindergarten classrooms. We acknowledge that the
proposed developmental model could be affected by a
different form of instruction (e.g,, daily explicit in-
struction in phoneme segmentation and decoding
would undoubtedly accelerate the development of
these skills). Still, the specific reading instruction de-
scribed in this study (guided contextual reading, al-
phabet and beginning consonant work, writing with
invented spellings) is representative of what goes on
in many kindergarten classrooms throughout the
United States. Thus, we believe that the model de-
scribed in this article offers kindergarten teachers a
useful way to think about early reading development.

_ Tigure 6 shows the reading-related concepts or
abilities that were tracked over a two-year period in
the present study. The abilities tended to emerge in
the order (top to bottom) shown in the figure; that
is, alphabet knowledge came in first and contextual
reading ability last, Several aspects of this develop-
mental model warrant comment. First, notice that
word recognition (beyond an inidal sight vocabulary)
comes sixth in the seven-item sequence. This high-
lights the notion that crucial language- and print-
related understandings (e.g., alphabet, conceprt of
word in text, phoneme awareness) underlie and actu-
ally make possible word recognition skill. Next, note
that concept of word in text, third in the sequence, is
an understanding or skill that bridges early and later
forms of phoneme awareness. In truth, concept of
word or finger-point reading is an evolving skill that
begins to emerge at stage 3 and continues to mature
through stage 5. Finally, keep in mind chat individ-
ual children will progress through the developmental
sequence at different rates. As shown in Figure 6,

FIGURE 6
DEVELOPMENTAL SEQUENCE OF EARLY
READING ACQUISITION

Kin_defgarrén : . -

* Fist grade

many children will reach stage 5 by the end of
kindergarten. However, a few children may progress
all the way to stage 6 during the kindergarten year,
while others may advance only to stage 3 or 4.

From longitudinal data of this kind, only ten-
tative implications can be drawn for instruction.
Nonetheless, for kindergarten teachers who favora
holistic or meaning-emphasis approach to teaching
reading, the developmental model does suggest how
instruction might guide student learning. Systematic
teaching of the alphabet and beginning consonant
letter sounds is obviously called for, because such
knowledge underpins early reading and writing at-
tempts. Early on, however, the kindergarten teacher
can guide children in finger-point reading simple
and engaging texts (e.g., two-sentence dictated sto-
ries or Big Books containing only one or two lines of
text per page) (see Morris, 2003). By observing the
teacher’s model and then consistently practicing
finger-point reading on their own, the children will
eventually develop a concept of word in text. At this
point, they can apply their beginning consonant
knowledge in tracking printed words, and, as the
word begins “to stand still” for analysis, they can at-
tend to other letter-sound properties within the
word unit {e.g,, the ending consonant).

Writing of all kinds (e.g., lists, picture captions,
journal entries, stories) is also to be encouraged.
Writing with invented spelling complements young
children’s reading development by enhancing percep-
tion of phonemes within words, reinforcing knowl-
edge of letter-sound relationships, and helping to
automatize the spellings of high-frequency words
(e.g., the, and, is, to).

Given a judicious mix of skill instruction and
guided practice in reading and writing text, most
kindergarten children will develop prerequisite read-
ing skills, “a set for literacy” (Holdaway, 1979, p, 49).
For those children who do not respond to such a
“balanced” instructional diet, there are at least two
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options open to teachers. Firse, the teacher can inten-
sify the developmental instruction. That is, provide
small-group inscruction, three or more times per
week, that affords low readers focused opportunities
to learn letter sounds, to finger-point read, and ro
write with invented spellings (see Mortis, 2003). Or
the teacher can take a more direct, explicit approach
to teaching alphabet knowledge and phoneme
awareness by using one of the many instructional
programs thar are now on the market (e.g., Adams,
Foorman, Lundberg, & Beeler, 1998; Bishop &
Bishop, 1996; Blevins, 1997). With cicher option,
whar is needed is careful, systematic teaching, along
with adequate review of the concepts taught. (Noe.
A training study is needed to compare the relative ef-
fectiveness of intensive concept of word/ invented
spelling instruction to that of explicit phoneme seg-
mentation instruction, Such a study could be carried
out with low-performing kindergartners during che
second half of the school year.)

Conclusion

While licerally hundreds of studies have exam-
ined the role phoneme awareness plays in reading ac-
quisition, researchers have paid litde attention to
beginning readers’ concept of word in text. This may
be because researchers who study the beginning
reading process have not had the opportunity o ob-
serve young children in real reading situations. Until
one actually sees a child struggling to finger-point
read a simple text—struggling to match spoken
words to printed words—it is very easy to take this
developmental skill for granted. The present scudy
suggests an interactive relationship between begin-
ning readers’ concept of word in text and phoneme
awareness. If this is the case, there are implications
for pedagogy. Direct training in phoneme segmenta-
tion would remain an important teaching option,
However, teachers might also choose to use older,
meaning-based approaches (e.g., language experi-
ence, see Stauffer, 1970; and shared-book experience,
see Holdaway, 1979) o help children develop aware-
ness of word units in text and sound units in words.
The relationship between concept of word in texr
and phoneme awareness, for its teaching implica-
tions alone, warrants more study that it has received,
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