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s ous results. Their explicit knowledge of, and ability to manipulate, the sound structure of
h spoken language is known as phonological awareness or metaphonological capacity. Chil-
IT} dren frequently engage in a variety of oral language activities that require phonological
E ° awareness. These include rhyming (e.g., cat-mat), alliteration (e.g., lazy lions like to
: 3 lounge at lunch), blending sounds (e.g., d-o-g = dog), isolating sounds (e.g., fish — f-ish),
: é segmenting words into their constituent sounds (e.g., chip = ch-i-p), deleting sounds (e.g.,
: 2 stand = sand), and substituting sounds (e.g., tap = map).

§ 2 _ As young children playfully exploit the phonological properties of language, they for-
: .g = tify the underpinnings of literacy. For the beginning reader, word identification processes
§ ;9;;%5 play a prominent role in deriving meaning from print. To decode, the written word chil-
: §§é§ dren must map individual speech sounds onto their letter counterparts (Adams, 1990;
: g_ 2 Catts, 1991; Juel, 1991; Juel, Griffith, & Gough, 1986; Vellutino & Scanlon, 1991). Like-
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An Educator’s Guide to Phonological Awareness:
Assessment Measures and Intervention Activities

Gary A. Troia, Froma P. Roth, and Steve Graham

While intently drawing a picture for his mother, 3-year-old Ian paused momentarily,
looked up from his unfolding masterpiece, and proclaimed, “Hey—doodle and boodle.
That matches!” Two-year-old Sarah, always eager to charm those in her presence, held up
her favorite snack and declared with a grin, “Look! It a deanut-dutter danwich.” Daniel,
who exhibited the typical articulation errors of a 2!/2-year-old. could not correctly pro-
nounce his younger brother’s name. After several attempts, he gave up and said with much
chagrin, “‘Nafan’ is too hard to say. It has a ‘th’ in it.” (See van Kleeck & Bryant, 1983
and van Kleeck & Schuele, 1987, for these and other examples.)

Delightful vignettes such as these illustrate that even toddlers are capable of making
insightful observations about the sound characteristics of speech, sometimes with humor-

wise, in the case of rudimentary spelling, the child has to encode discrete sounds into sin-
gle letters or letter combinations. Thus. accurate decoding and encoding, facilitated by
phonological awareness, provide children entree into the realm of literacy. For instance,
children must be able to discriminate and isolate the phoneme ‘f” in words such as fish,
foot, and fork before they fully understand that the grapheme ‘f” represents this sound.

Gary A. Troia and Steve Graham are affiliated with the Department of Special Education. University of
Maryland, College Park, MD 20742. Froma P. Roth is affiliated with the Department of Hearing and Speech
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In recent years, phonological awareness has garnered
much attention, both by researchers and by educators.
because of its direct link with the acquisition of basic liter-
acy skills. Studies have clearly demonstrated that children
who perform well on sound-awareness tasks often become
successful readers, whereas children who perform poorly on
these tasks later struggle with word identification and
spelling {(Adams, 1990; Blachman, 1984, 1989; Lundberg.
Olofsson, & Wall, 1980; Mann, 1984, 1993; Share, Jorm.
MacLean, & Mathews, 1984: Stanovich, 1986; Vellutino &
Scanlon, 1987; Wagner & Torgesen, 1987). In fact, phono-
logical awareness in kindergarten has been established as
the single best predictor of reading and spelling achievement
at the end of first and second grades (Mann, 1993; Perfetti,
Beck, Bell, & Hughes, 1987; Stanovich, Cunningham, &
Cramer. 1984; Torgesen, Wagner. & Rashotte, 1994; Wagner
& Torgesen, 1987).

In particular, phonemic awareness—the knowledge that
spoken words are composed of individual sounds and the
ability to manipulate these sounds—is fundamental for suc-
cess in beginning reading. Phonemic awareness enables
children to grasp the alphabetic principle, the concept that
letters in written words correspond more or less to sounds in
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spoken words (Liberman & Shankweiler, 1985: Rozin &
Gleitman, 1977). With the alphabetic principle as a founda-
tion, children’s early reading and spelling efforts, in turn,
augment the development of their phonemic awareness.
Thus, the relationship between phonological awareness and
literacy is reciprocal (Ehri, 1987; Perfetti et al., 1987; Torge-
sen et al., 1994; Wagner, 1988).

AT-RISK STUDENTS

Children at risk for reading tailure and those identified
with dyslexia usually perform significantly more poorly
than their normally achieving peers on measures of phono-
logical awareness (Calfee, Lindamood, & Lindamood,
1973; Fox & Routh, 1980; Rosner & Simon, 1971; Zifcak,
1981). These difficulties persist even after years of tradi-
tional classroom literacy instruction, often into adolescence
and adulthood (Gerber et al., 1990; Rogan & Hartman.
1990).

Although children who are poor readers may make gains
in their reading achievement with phonics instruction, these
gains may be associated with better sight-word recognition
and comprehension rather than improvements in meta-
phonology and analytic decoding skills (Alexander, Ander-
son, Heilman, Voeller, & Torgesen, 1991; Ball & Blachman,
1988, 1991). Recently, though, a growing number of inter-
vention studies have demonstrated the effectiveness of
explicit phonological awareness training for children both
with and without disabilities (e.g., Elkonin, 1973; Foorman,
Francis, Novy, & Liberman, 1991; Lundberg, Frost. &
Peterson, 1988; Tangel & Blachman, 1992; Torgesen &
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Davis, 1996; Torgesen, Morgan, & Davis, 1992; see Troia,
in press, for a review of methodological concerns related to
these intervention studies). Research findings indicate that
most children who receive such instruction make substantial
headway in both decoding and spelling proficiency (e.g.,
Byrne & Fielding-Barnsley, 1991, 1993, 1995; Fox &
Routh, 1976; Slocum, O’Connor, & Jenkins, 1993; Treiman
& Baron, 1983, Williams, 1980).

BEHAVIORS THAT PROMOTE
AWARENESS OF SOUNDS

Although direct instruction may be desirable or neces-
sary for some children, phonological awareness skills gen-
erally develop quite naturally during early childhood.
Within a literate cultural milieu, young children engage in
many routine behaviors and activities that foster the aware-
ness of sounds in speech. These include:

o spontaneous rehearsal of spoken language, as in the
following pre-sleep monologue of a toddler from Weir
(1962): “Berries, not barries. Barries. Barries. Not
barries, berries. Ba-ba-berries.”

e reciting fingerplays (e.g., “Itsy-Bitsy Spider” and
“I’m a Little Teapot™)

e singing songs and chants (e.g., “This Old Man” and
“Teddy Bear, Teddy Bear™)

o self-initiated alliteration and rhyming (e.g.. ““dad, dad,
stick, stad™)

e spontaneous segmentation and blending. as in a recent
Family Circus cartoon script: “Mirror, mirror on the
wall, who's the fairest of the mall?”

e joint book reading with older children and adults

e viewing educational television programs such as
Sesame Street and Shining Time Station

e cxposure to environmental print (e.g., restaurant logos
and street signs)

e interaction with various forms of literature (e.g.,
menus, shopping lists, recipes, phone books, televi-
sion viewing guides)

These behaviors and activities promote increasingly
complex forms of metaphonological competence, from sim-
ple rhyming and alliteration to phonemic segmentation and
blending (the developmental continuum of phonological
awareness skills will be reviewed later, in the context of
intervention programming). Indeed, approximately 80% of
children seem to effortlessly acquire insight into the phono-
logical structure of language without explicit teaching

(Torgesen & Davis, 1996). Often, these children go on to
experience success in traditional classroom reading and
spelling curricula. The remaining 20% are not so fortunate
and either need direct intervention in phonological aware-
ness or require specialized reading/language arts instruction.

The specific objectives of an intervention program will
depend on the nature and severity of the metaphonological
weaknesses the child exhibits. Thus, a thorough assessment
of the child’s phonological awareness abilities is important.

ASSESSMENT

Before discussing specific assessment instruments, a few
general caveats are in order.

1. Various instruments, both norm-reterenced and crite-
rion-referenced, evaluate diftferent aspects of phono-
logical awareness; some are comprehensive in scope
and others assess a more limited array of skills.

(3]

. Most commercially available tests are intended for
administration to kindergarten-aged or older students
rather than preschool children. Consequently, the
identification of poorly developed phonological
awareness in children below 5 years of age often
relies on professional judgment. This situation is
complicated in that scant developmental data are
available to inform clinical decision-making.

3. The administration and scoring procedures of some
phonological-awareness measures are quite detailed
and may require considerable preparation by the
examiner. Sound-blending tasks, for example, re-
quire the examiner to present individual sounds of a
word while looking at the corresponding letters (e.g.,
d-i-ft-er-e-n-t). For adults whose word identification
skills are so highly automatized that pronouncing
individual phonemes is unnatural, this conversion
from an orthographic to phonemic representation of
a word demands conscious effort.

4. The formats and response expectations of these tests
are frequently unfamiliar to young children. There-
fore, sufficient demonstration and practice must be
provided prior to administration of the test to obtain
a valid appraisal of a child’s phonological awareness
abilities. For example, a segmentation task may
require a child to use wooden blocks to designate
each sound in the correct sequence (e.g., wave = w
[first block], a [second block], ve [third block]). A
young child most likely will need training to manip-
ulate the blocks correctly to demonstrate one-to-one
correspondence with individual sounds.
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Published tests can be grouped into three broad cate-
gories based on the type of phonological awareness skills
tested: rhyming, blending, and segmentation. Below, we
review the most commonly used phonological awareness
measures for each of these areas, beginning with tests of
rhyming ability (all tests are listed in the Appendix).

The published tests reviewed are accompanied by exam-
iner’s manuals that provide detailed instructions for task
administration, response scoring, and interpretation. Unless
otherwise noted, the tests have adequate reliability and per-
mit the examiner to make valid inferences about a child’s
test performance.

Rhyming Tests

The Phonological Awareness Test (PAT; Robertson &
Salter, 1997) is a multiability, standardized, norm-referenced
test for children between 5;0 and 9;11 years of age. To our
knowledge, it is the only published test that evaluates
rhyming skills. The Rhyming subtest includes both rhyme
judgment/recognition and rhyme production tasks. All 20
subtest items are administered.

In the rhyme judgment task, the child is asked to identify
word pairs as rhyming or nonrhyming (e.g., “Do these
words rhyme? Fan-man; Do these words rhyme? Box-
mess.”’) The rhyme-production task requires the child to
generate a real or nonsense word that rhymes with a stimu-
lus word presented by the examiner (e.g., “Tell me a word
that rhymes with ‘bat.””)

Reliability and validity characteristics of the PAT are
generally poor. Moreover, the test was not standardized on
children with disabilities such as language impairments,
learning disabilities, and mental retardation. Thus, this test
may not be appropriate for distinguishing the performance
differences of these populations.

Blending Tests

Two standardized, norm-referenced instruments include
subtests for assessing blending skills. The Woodcock-
Johnson-Revised Tests of Cognitive Ability (WJ-R; Wood-
cock & Johnson, 1989), an IQ measure for children as
young as 2 years of age and adults, includes a Blending sub-
test in which the examinee is asked to blend syllables (e.g.,
“win-dow™), syllables plus phonemes (e.g., “ca-t"), and
individual sounds (e.g., “f-oo-d”). It has 33 subtest items.

Guidelines are provided for discontinuing testing when a
performance ceiling is obtained. An audiocassette is pro-
vided for item administration, and a pronunciation guide is
available for live-voice presentation of the test items when
necessary.

The aforementioned PAT requires the individual to blend
syllables to form compound words and other mutlisyllabic
words (e.g., “What word is this: doll-house?; What word is

this: com-pu-ter?”) as well as to blend individual phonemes
(e.g., “What word is this: s-i-t?”) All 20 subtest items are
administered.

Segmentation Tests

The Test of Awareness of Language Segments (TALS;
Sawyer, 1987) is a criterion-referenced screening test for
children between 4:6 and 7;11 years of age. It consists of
three subtests: segmenting sentences into words (e.g., “Use
the blocks to show me ‘The man came home.” "), segment-
ing words into syllables (e.g., “Use the blocks to show me
the parts of the word “telephone.’” ), and segmenting words
into phonemes (e.g., “Use the blocks to show me the differ-
ent sounds you hear in this word: pen.”) As the verbal
instructions in the examples above suggest, the child uses
manipulatives (e.g.. blocks or chips) to represent each iso-
lated segment of the sentence or word. There are established
rules for discontinuing item administration when a ceiling is
reached.

The Test of Language Development-Primary:3 (TOLD-
P:3; Newcomer & Hammill, 1997) is a norm-referenced
speech and language test battery for children between ages
4:0 and 8;11 that includes a Phonemic Analysis subtest.
Despite its title, this subtest actually measures a child’s
ability to delete syllables from compound words (**Say “air-
plane.” Now say it without ‘air.””) All 14 test items are
given. The norm tables provided suggest that children who
score at the extremes of the distribution receive artificially
inflated or depressed derived scores.

The aforementioned PAT has several subtests that assess
children’s segmentation skills, including Segmentation, Iso-
lation, Deletion, and Substitution. Each subtest consists of
two or three tasks to measure the identified skill area.

The Segmentation subtest includes tasks for segmenting
sentences into words (e.g., “Clap one time for each word I
say: My house is big™), words into syllables (e.g., “Clap one
time for each syllable in the word ‘Saturday.’ ), and words
into sounds (e.g., “Tell me each sound in ‘cat.’™)

The Isolation subtest includes tasks requiring the child to
say the sound that occurs in the initial, final, or medial posi-
tion of the word (e.g., “What’s the ending sound in the word
‘cat?’ )

The Deletion subtest has two tasks: deleting syllables
from compound words or other multisyllabic words (e.g.,
“Say ‘snowman.” Now say it again, but don’t say ‘man’”)
and deleting phonemes from words (e.g., “Say ‘fox.” Now
say it again, but don’t say ‘f.”")

The Substitution subtest requires the child to replace one
sound in a word with another sound, either with or without
the use of colored blocks (e.g., “This is ‘map.” Use the
blocks to show me how you change ‘map’ to ‘mop.” Say
‘cow’. Change ‘k’to ‘h.” ™).
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The Lindamood Auditory Conceptualization Test-Revised
(LAC Test; Lindamood & Lindamood, 1979) is an individu-
ally administered, criterion-referenced screening test that
can be administered to individuals as young as kindergarten-
age who understand the following four concepts: same/
different, first/last, numbers to 4, and left-to-right progres-
sion. A Spanish version of the LAC is available. Minimum
cutoff scores for the first and second halves of each elemen-
tary grade level are provided and are based on performance
levels that predict reading and spelling success found in the
research literature.

The child is required to line up colored blocks in a left-
right progression in response to nonsense sequences the
examiner produces (e.g., “Show me ‘ip’ using the blocks.
Now show me ‘ips.” Now show me ‘vips.’”)

This test contains a comprehensive training phase in
which the examinee becomes accustomed to manipulating
the colored blocks to differentiate sounds. Guidelines for
discontinuing testing are provided. A training audiocassete
is provided for the examiner to practice presenting the
stimuli.

The Test of Phonological Awareness (TOPA; Torgesen &
Bryant, 1994) is a standardized, norm-referenced test for
children in kindergarten through second grade. Two versions
are available, one for children in kindergarten (ages 5:0-
6;11) and one for children in the early elementary grades
(ages 6:0-8;11). Either version can be administered individ-
ually or in small or large groups. A response booklet is pro-
vided to the child.

For the kindergarten version, icons are used for locating
each page (e.g., a clock) and each item (e.g., an apple). The
examiner names the target stimulus word and the three
response choices. All stimulus words are monosyllabic.
The child is asked to mark with a pencil or crayon which
of the three response choices begins with the same sound
in the Initial Sound-Same subtest (e.g.. “Mark the one that
begins with the same sound as ‘leg.” ") In the Initial Sound-
Different subtest, the child is asked to identify the picture
that begins with a different sound (e.g., “Mark the one that
has a different beginning sound from the other three: fork.
fan, foot, shirt.””)

The elementary version uses a similar format, except that
the two subtests are Ending Sound-Same and Ending
Sound-Different. Each subtest for each version has 10 items,
all of which are administered.

INTERVENTION

When assessment findings warrant direct intervention in
phonological awareness, instruction should proceed in a log-
ical sequence of activities that require increasingly sophisti-

cated metaphonological skills. Several basic training princi-
ples have been elucidated in the research literature. For
example, it has been demonstrated with relative consistency
that certain metaphonological skills seem to be easier than
others and thus emerge earlier in a child’s development.
Specifically, rhyming is less difficult than sound blending,
which is easier than sound segmentation, which is simpler
than phoneme deletion (e.g., Stanovich et al., 1984; Swank
& Catts, 1994; Yopp, 1988).

Apparently, rhyming is the least difficult skill for chil-
dren to master because it requires more implicit rather than
explicit sensitivity to the phonological structure of speech
and does not demand substantial cognitive resources.
Phoneme deletion, on the other hand, is one of the most dif-
ficult skills to attain because it places heavy demands on
working memory capacity to execute multiple cognitive
operations. For example, when asked to delete the sound ‘1’
from the word ‘bright,” a child must: (a) partition ‘bright’
into a sequence of smaller sound segments; (b) isolate the ‘r’
from this sequence; and (c) blend the remaining sounds to
form the new word, ‘bite.

It also has been established that syllables (e.g., “‘stop”)
are easier for children to manipulate than intrasyllabic units
of onsets and rimes (e.g.. “st-op,” in which “st” is the onset
and “op” is the rime), which are easier to manipulate than
individual sounds within the onset or rime portion of a word
(Bruck & Treiman, 1990; Fox & Routh, 1975; Liberman,
Shankweiler, Fischer, & Carter, 1974, Rosner & Simon,
1971; Rozin & Gleitman, 1977; Treiman & Zukowski, 1991,
1996). This hierarchy appears to exist because syllables are
more perceptually salient than smaller segments of speech.
The vowel nucleus of the syllable conveys most of the
acoustic energy in the speech stream and envelopes the adja-
cent sounds, such that they are virtually imperceptible as
distinct phonemes (Gleitman & Rozin, 1977; Liberman,
1982; Liberman, Shankweiler, Liberman, Fowler, & Fischer,
1977).

From a practical standpoint, training syllable segmenta-
tion and blending prior to manipulation of smaller phono-
logical segments permits the child to become familiar with
the task demands and cognitive operations intrinsic to
phonological awareness activities before introducing the
most difficult tasks. When working with syllables, using
compounds words before other bisyllabic words is advisable
because each segment of a compound word in itself is a real
word, and research indicates that real words often are easier
to manipulate than pseudowords (Schreuder & van Bon,
1989; Troia, Roth, & Yeni-Komshian, 1996; Tunmer & Nes-
dale, 1982).

Other factors that seem to affect task performance
include the number of sounds (or syllables) that the child
must manipulate, the position of the sound in the word, and
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the articulatory characteristics of the sound to be manipu-
lated. Specifically, it seems to be simpler for children to per-
form analysis or synthesis operations when a word is com-
posed of two segments rather than three or more segments
(Schreuder & van Bon, 1989). It also seems to be easier for
children to segment the initial phoneme of a word as com-
pared to the final phoneme (most likely because of the
onset-rime boundary between the first sound and the rest of
the word); however, blending a final consonant onto a con-
sonant-vowel string (e.g., “bee-t”) seems to be less difficult
than blending an initial consonant onto a vowel-consonant
string (e.g., “sh-op”; Bruce, 1964; Helfgott, 1976: Lew-
kowicz & Low, 1979; Stanovich et al., 1984).

Finally, continuant sounds (e.g., fricatives such as *'s,”
“sh,” “th,” and “v"" and nasals such as “m”) tend to be easier
for children to segment or blend than noncontinuant sounds
(e.g.. stop plosives such as “b.” “t,” and “g” and affricates
such as *“ch”). Continuant sounds are perceptually more
salient due to their longer duration (Marsh & Mineo, 1977:
Skjelfjord, 1976). Along similar lines, teachers often are rec-
ommended to model slow, exaggerated pronunciation of
continuant sounds (e.g., “mmmmop”) and iteration of non-
continuant sounds (e.g.. “t-t-t-tap”) to enhance the promi-
nence of individual sounds in words (Elkonin. 1973:
Lewkowicz, 1980; Skjelfjord, 1976).

Specific Intervention Tasks

A variety of tasks may be used to train the core phono-
logical awareness skills of rhyming, segmentation, and
blending. In many cases. pictures, manipulatives such as
counters, and visual cues such as squares representing the
number of segments in the word (see Elkonin, 1973) can be
used to facilitate a child’s performance by reducing
demands on working memory. Below is a list of the most
commonly used tasks, arranged from, based on our experi-
ence, least to most difficult (see Lewkowicz, 1980, for a
similar list and related discussion):

e Matching tasks require the child to identify which
word from a given set shares the same segment as a
stimulus (e.g., “Show me which picture rhymes with
“fish’; Point to the picture that ends with ‘'m’; Which
of these words begins with the same sound as “sun’:
tooth, sock, coat?”).

e Elimination tasks (also called oddity tasks) require the
child to identify which word from a given set does not
share the same syllable or sound as the stimulus (e.g.,
“Show me which picture does not begin with ‘k’:
Point to the picture that does not end with the same
sound as ‘tape’; Which of these words does not begin
with ‘sun’: Sunday, sunshine, cowboy, sunglasses?”).

o Judgment tasks require the child to give a yes/no
response (e.g., “Does ‘fish” rhyme with ‘pot?’: Does
‘cat’ start with the ‘k’ sound?; When you put them
together, do these sounds make the word ‘bus?’: b-u-

s7).

e [solation tasks require the child to pronounce a certain
segment in a given position of a word (e.g., “What is
the first sound of ‘shake?’;: What is the first part of
‘table?’; What is the sound at the end of ‘bench?’ ™).

e Simple production tasks (see Yopp. 1988) require the
child either to (a) generate a response that shares the
same segment as a stimulus (e.g., “Tell me a word that
begins with "t’; Tell me a word that ends with the same
sound as ‘grape’; Tell me a word that rhymes with
‘hat’ ™), or (b) segment a word or blend segments to
form a word (e.g., “Tell me each sound in the word
‘sheep’; Say each sound in the word “bat’ as you put a
plastic chip in each of the three squares below the pic-
ture; When you put them together, what word do these
two parts make: win-dow?”).

o Counting tasks require the child to report the number
of segments present in a stimulus word; hence. the
child first must completely segment the word (e.g..
“How many sounds are in the word *dog?’; Tap out the
number of parts you hear in ‘yesterday.” ).

o Compound production tasks (see Yopp, 1988) require
the child to execute two or more steps to produce the
desired response (e.g.. “Say ‘play.” Now say it without
‘p’; Tell me the word you get when you change the ‘f’
in ‘fan’ to ‘m’; Tell me the word you get when you
switch the ‘k” and ‘p’ sounds in the word ‘keep’; Say
‘meat.” Now say ‘eat” What sound did you leave
out?’).

Intervention Materials and Programs

Many commercially available intervention materials
incorporate some or all of these types of phonological
awareness tasks in enjoyable games and activities (see the
Appendix for a list of published materials). Many of these
also include activities for teaching sound-symbol correspon-
dence and basic encoding and decoding in conjunction with
phonemic awareness. Some provide lists of suggested chil-
dren’s literature that incorporates rhyme, alliteration, and
sound play (our own list of favorites is in the Appendix).

Rather than give an overview of each, we have selected
two comprehensive training programs to describe, both of
which can be implemented in brief (often 15-20 minute) ses-
sions, 2 or 3 times a week. with individuals, small groups, or
large groups. The first, the Lindamood Phoneme Sequenc-
ing Program for Reading, Spelling. and Speech-Third
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Edition (LiPS: Lindamood & Lindamood. 1998), formerly
the Auditory Discrimination in Depth (ADD) program, is
familiar to many practitioners and researchers. It is unique
in that it places heavy emphasis on articulatory production
factors. The second, DaisyQuest and Daisy’s Castle (Erick-
son et al., 1992, 1993). is distinctive because it utilizes com-
puter-assisted instruction with high-quality graphics, engag-
ing sounds and music, and digitized speech.

The LiPS program is available in classroom (for up to 10
students) and clinical (for up to 4 students) versions, and is
designed to be used with children who have not made
progress in more traditional emergent literacy or reading/
language arts programs. The first critical step in training
involves the discrimination and categorization of speech
sounds on the basis of their oral-motor features and propri-
oceptive feedback. Through scripted Socratic dialogues with
the teacher, the child is led to discover how at least a small
number of vowel and consonant sounds are made. Descrip-
tive labels and photographs highlighting the articulatory
properties of each phoneme are used to classify the sounds
(e.g., “tip tappers” refers to the sounds “t”" and “d.” and “lip
poppers” refers to the “b” and “p” sounds).

Then the child is encouraged to attend to the actions of
his or her articulators and to appropriately label how each
sound is made in increasingly complex sound sequences.
Colored blocks are introduced to help track the number and
order of phonemes in these sequences (as in the LAC Test
described earlier).

At first, the sound sequences do not form real words, so
the child learns to focus on the phonological form rather
than the semantic content of training items. Later during this
phase of training. the child is taught to delete, add, substi-
tute, and reverse the order of blocks to represent changes in
sound sequences and words.

After the child has gained proficiency with manipulating
individual sounds using the blocks, letter-sound correspon-
dences are introduced with the aid of letter tiles and felt
squares that include singleton graphemes, consonant and
vowel digraphs, diphthongs. and r-controlled vowels. Once
the child masters a small set of sound-symbol associations.
he or she uses these to encode, and later to decode. nonsense
and real words. The LiPS program is accompanied by teach-
ers’ guides and a demonstration videotape; training work-
shops are available for a fee.

The premise of DaisyQuest and Daisy’s Castle is appeal-
ing to young children. The child’s task is to find the magical
dragon, Daisy, hiding in a medieval countryside (Daisy
Quest) or to find her missing egg in one of the rooms of a
castle (Daisy’s Castle). The child chooses a character for the
search and enlists the help of the wizard Oberon. Oberon
guides the child through the countryside locales and castle
rooms.

In DaisyQuest, the following skills are taught: rhyming,
initial sounds. final sounds, and medial sounds. Daisy’s
Castle focuses on onset-rime blending, sound blending, and
sound counting. For each skill, a tutorial as well as match-

-ing and judgment exercises are provided. A different scene

is used for each exercise to maintain the child’s interest.
Correct responses are reinforced through verbal praise such
as, “Keep it up,” “Way to go,” and “Super.” Incorrect
responses are accompanied by comments such as, “Not
quite” or “That’s not right” Frequently, though. more
explicit error-correction procedures are necessary to im-
prove a child’s understanding and performances, so the
teacher should be present throughout computer instruction.

At any time, the child can hear a stimulus word or
response choice repeated simply by clicking on it. Task
instructions also can be repeated. When the child has
demonstrated mastery (at least five consecutive correct
responses) of an activity, he or she gets a treasure or crystal
as a reward, which enables the child to search for Daisy or
her egg. If the child has a high error rate, he or she is
directed to go back to the tutorial section for that skill.

When all of the exercises in DaisyQuest or Daisy’s Cas-
tle are accomplished, the location of the dragon or her egg is
revealed in the Magic Mirror. Once the child goes to that
location, a certificate can be printed to show completion of
the program.

The Magic Mirror also permits the child to keep track of
his or her progress in the program. The child may search for
Daisy or her egg as many times as desired, but subsequent
attempts at each exercise following completion of the pro-
gram are timed to build response automaticity, and the time
limit becomes shorter with each attempt. A timer is displayed
on the screen for each exercise to alert the child to this.

The software gives the instructor the ability to set up
databases for separate classes and to assign activities and
monitor the progress of students in each class. DaisyQuest
and Daisy’s Castle are accompanied by supplementary les-
son plans and materials.

CONCLUDING REMARKS

Although deliberate, systematic instruction in phonolog-
ical awareness may profit many children. it is not without
limitations. First, spontaneous transfer from one trained
phonological awareness skill such as segmentation to
another untrained skill such as blending is a rare occurrence
(Fox & Routh, 1976: Slocum et al., 1993: Wagner, Torgesen,
Laughon, Simmons, & Rashotte, 1993).

Second. segmentation training in isolation or in combi-
nation with blending instruction yields positive effects on
reading achievement. although blending training alone
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seems to be of relatively little value unless children already
know how to segment (Fox & Routh, 1976; Torgesen et al.,
1992).

Third, research findings suggest that phonemic awareness
training coupled with grapheme-phoneme correspondence
instruction affords greater treatment effects in reading than
phonemic awareness training alone (Bradley & Bryant, 1983,
1985; Byrne & Fielding-Barnsley, 1991; Cunningham, 1990;
Hatcher, Hulme, & Ellis, 1994; Marsh & Mineo, 1977).

Fourth, not all children respond favorably to explicit
instruction in segmentation and blending and, consequently,
they continue to experience deficits in phonological aware-
ness and reading or spelling, or both (Byrne & Fielding-
Barnsley, 1991, 1993, 1995; Foorman et al., 1991; Torgesen
et al., 1992). Although more elaborate, intensive, or pro-
longed instruction in phonemic awareness may help these
children, an entirely different approach or combination of
treatment methods may be necessary.

One final potential limitation of phonological awareness
assessment and intervention involves the use of current tests
and materials for children from linguistically and culturally
diverse backgrounds. Assessment and instruction must be
responsive to the growing diversity among children who
receive school services. At present, though, educators and
researchers know little about how to adapt tests and training
materials to adequately accommodate these children.

For example, it is unclear how to teach metaphonological
competency to children whose native language does not use
an alphabetic cipher (e.g., Chinese), inasmuch as these chil-
dren may have never been exposed to sound play. Of equal
uncertainty is the most effective instructional approach for
children who have had little opportunity to transact with
printed materials.

Finally. one of the most important insights in literacy
development in the last two decades is the recognition that
some children have difficulty learning to read and spell
because they do not possess an adequate understanding of
how speech is segmented into phonemes and how these
phonemes are related to print (Blachman, 1991). Conse-
quently, it has been recommended that activities designed to
promote phonemic awareness be incorporated into the gen-
eral education classroom curriculum upon school entry,
before children have had the chance to experience reading or
spelling problems (Adams, 1990; Graham, in press; Graham
& Harris, in press). Although this article has focused pri-
marily on the assessment and teaching of phonological
awareness skills to children who do not readily acquire those
skills, we would like to reiterate the importance of including
explicit training in phonological awareness as an integral
part of reading and spelling instruction for all children.
From our perspective, this is an essential feature of exem-
plary early literacy instruction.
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