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ABSTRACT !

The purpbose of this study was to investigate the effects of training phonological
awareness on six 4- to 6-year-old children with phonological impairments. Furthermore,
this study sought to discover what individual difference factors play a role in the
acqﬁisition of phonological skills. Six phonological awareness skills were tested: rhyme
and alliteration oddity, rhyme and alliteration production, and bisyllable and
monosyllable division. The children’s phqnological skills were tested before, during, and
after the phonological awareness intervention. Each of the children received training in
analysis and synthesis skills, and one of either rhyming skills or alliteration skills. For
most of the children, the training took place once a wéek over eight weeks. The results
show that intensive training in phonological awareness for children with phonological
- impairments improves their scores on phonological awareness measures. Also, mény |
factors play a role in phonological awareness outcome such as phonological ﬁnpairrnent,

memory, amount of school experience, and amount of home practice.
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CHAPTER 1|
INTRODUCTION

Phonological awareness is a subskill in phonological processing that involves the
ability to recognizé and manipulate phonological form. Much of the interest in this tdpic
derives from observations of a strong relationship betwéen level of phomilogical
awareness attaihed and subsequent reading ability for people using oral languages
(Wagner & Torgeson, 1987). This finding is consistent with models of reading |
acquisition for oral languages (e.g., Firth, 1985) that suggest that a critical step in the
process is the discovery that particular phonemes correspond to particular graphemes
* (written letters). This “alphabetic principle” requires that the reader have alphabetic
knowledge (letter names, sounds, and shapes) plus awareness of phonemes (Gillam &
van Kleeck, 1996).

This thesis presents an intervention study in which children with phonological
impairments are given training in phonological awareness. Thé motivation behind this
study comes from the preliminary claims (Webster & Plante, 1992; Bird, Bishop, &
Freeman, 1995; Magnusson & Naucler, 1990) that children with phonological

impairments have lower levels of phonological awareness and are, thus, at greater risk for

reading problems.




Phonological Awareness Tasks

Phonological awareness is difficult to test directly; therefore, a range of skills are
tested to infer level of phonological awareness, from awareness of rhyme fo phoneme
deletion and substitution. Phonological awareness skills can be sepérated into two types
of skills: i)honological analysis (or segmentation)and phonological synthesis (or
blending). Phonological analysis is the ability to be sensitive to, or explicitly identify,
phonemes or substructures of words (e.g., ”What sounds do you hear in hot?”)' (Yopp,
1988). Phonological synthesis is the ability to blend a succession of phonemes together

to produce a word (e.g., “Combine these sounds: /k/ /&/ /t/”) (Yopp, 1988).

Developmental Progression of Phonological Awareness Skills

Many studies have examined the developmental progression of the acquisition of
phonological skills. These studies have varied and inconsistent findings. Therefore, it is
* difficult to interpret the findings because of the individual differences. This should be:
kept in mind before drawing firm conclusions. o

Chafouleas et al. (1997) tested 171 typical children in kindergarten, grade one,
and grade two on various phonological awareness tasks. One of their purposes in doing.
this study was to determine whether performance on different phonological awareness
tasks prdceeded in a developmental fashion. The results of this study showed that
phonological awareness tasks can be ordered in difficulty from easiest to hardest in this  )
manner:irhyme, alliteration, phoneme blending, phoneme segmentation, and phoneme
maniptilafion. The authors also found that the older the child, the better the child
performed on all of these tasks. Stanovich, Cunningham, and Cramer (1984) supported

this f'mding, their study showing rhyming tasks to be the easiest and a phbneme deletion



~ task to be the most difficult. (Phoneme deletion tasks are a type of phonological
analysis skill which requires the child to state what remains when a phoneme is removed
from a word, e.g. “say style without the /s/”).‘

Because of the numerous phonological awareness studies being done without é
consistent phonbiogical awareness assessment tool, Yopp (1988) sought to determine the
reliability and validity of tests that have been used to operationalize the concept of
phonological awafeness. She found that the easiest test for 96 children aged 5;4-6;8 was
a rhﬁe identiﬁéation test, while the most difficult test was the phoneme deletion test.
Yopp (1988) performed a factor analysis 6n her data and found that the phonological
awareness tests loaded onto two main factors. Yopp called Factor .1 Simple Phonemic
Awareness. Tests that héd high loading on this factor included segmentation, blending
and pﬁoneme counting; these tests require only one operation. Yopp called Eactor 2
: ‘Comp.aund_ Phonemic Awareness. Tests that had high loading on this factor included
tests like sound deletion where there is a greater burden on memory. The author found
that rhyming ability did not load onto either of these factors and she concluded that
rhyming ability might actually “tap a different underlying ability than cher tests of
' phbnemié awareness” (p. 172). However, the subjects that participated in Yopp’s study
were at an age where typical children are able to fhyme; therefore, this could have had an

effect on her_’ fmding's. Along these lines, Muter et al. (1997) sought to determine whethe; .
"rhyming a;ld segfnentatfon were independent subskills. The authors tésted 38 chiidren : |
~ with a mean .age of 4.3 three times over two years on various phonological awareness,
reading, and épelling tests. Muter et al. (1997) found evidence for two distinct and.
independent phonological abilities using factor analysis: segmentation and rhyming. This

finding supports Yopp’s idea that rhyming might be a separate subskill in phonological




3 v 4
awareness abilities. Muter et al. (1997) also found that while segmentation was highly

pfedictiv_e of reéding and spelling, rhyming was not. An earlier study by Lundberg,
Olofsson, and Wall (1980) also supports this ﬁnding. These researchers administérgd a
range of phonological awareness tasks and reading tests to 143 children in kindergarten
(age 7 in Sweden). These children were retestéd in grade 1. Using a path analysis, “the
most powerful determinant of reading achievément in gracie 1 [was] the ability in

. kindergarten fo analyze phonemes and reverse their order” (Lundberg, Olofsson, ‘& Wall,
1980, p. 166). This earlier work reiterates the finding that segmentation skills are closely
reléted to future reading level.

Muter ef al.’s (1997) and Lundberg et al.’s (1980) finding is in contrast to many
studiés done regarding the importance of the ability to perform rhyme and alliteration
tasks on subsequent reading acquisition. For instance, Bradley and Bryant (1983)
méasure;d 403 children’s skills in sound categorization before learning to read and
followed‘the children’s progress in reading and spelling for four years. The sound -
cate_gorization task fequired the children to pick the word that was the “odd one out™ out
ofa group' of possible words. The other two words matched on the basis Qf the first, -
medial, or final phoneme. For example, the children were asked which word was the odd
word out Qf “pin pig hill, lot cot hat pot” (Bradley & Bryant, 1983, p. 420). Thus, these
examples would be regarded as types of alliteration and rhyming tasks, respectively. The
~ authors found that there were “high correlations between the initial sound categorization
scores and the children’s reading and spelling over three years later” (p 419). A later |
' study by Bryént et al. (1989) supports the view that knowledge Qf rhymes is strongly

related to later success in reading and spelling. Sixty-fdur children with an average age

of 3;4 (rahge 2;10-3;9) at the beginning of the study were tested on various measures of




nursery rhyme knowledge, phonological sensitivity, and reading and spelling. The
phonological sensitivity measure was composed of different thyme and alliteration tasks
~ plus an object naming task. These children were followed over three years. Results
‘snggested that “knowledge of nursery rhymes affects children’s sensitivity to rhyme,
Wthh in turn has an effect on their success in reading and spelling” (Bryant et al., 1989,
p. 422) The authors then performed a path analysis to determine how nursery rhyme
knowledge and subsequent reading related to each other. The results of this analysis
provide evidence for a link from nursery thyme knoyvledge to rhyme and phoneme -
sensitivity to children’s success in learning to read. Bradley and Bryant (1991) stated |
that rhyme seores of preschool children prove to be reliable predictors of later reading
ability.
Goswami (1990) also sought to determine hoyv rhyming skill relates to reading
ability. 'Qne hypothesis states that children learn to read by using orthographic analogies.
This is the ability to infer that similarities in sound relate to similarities in spelling. A
more specific form of this hypothesis is that children’s experience with rhymes may help
them to vmake orthographic analogies when they begin learning to read. Therefore, a
child who can recognize that pig, wig, and big rhyme can recognize that these words
share the same spelling pattern at the end and then Amay use this knowledge when learning
| to read ‘Goswami (1990) sought to test this hypothesrs Thirty-five chrldren aged from 6
to 8 years part101pated in the study The goal of this study was to determine whether
children who made more analogies in reading were those who were better at rhyming. i
The results showed that after regression analysis, rhyming measures (using the Bradley

(1980) rhyming measures) were strongly related to the use of orthographic analogies at

the ends of words. However, it was also found that there was not a strong relation_ship




between alliteration skills and analogies between the beginnings of words. More
generally, Treiman (1992)'suggested that if children gain knowledge of onsets and fimés R
- the two primary parts of the syllable - they may proceed from syllable awafeness to
phoneme awareness.

When examining whethér rhyme knowledge is an important precursor to learning
to read, one has to look at the age of the subjects in each of these groups of stuciies. The
studies by Bradley and Bryant (1983) and Bryant et al. (1989) both used subjects who
were younger than the subjects in studies that showed no direct link from rhyming to
reading. The research presented above suggests that there is a direct link from
segmentation skills to reading ability, while there is an indirect link from rhyming skilis
‘to reading ability. It could be that children use rhyme and alliteration to begin to access
‘the knowledge that words are made up of different séunds, which leads them to the
knowledge of segmentation, which then leads them to the ability to read. A longitudinal
study (starting at age six) with 111 Swedish children by Magnusson and Naucler (19905
‘found thzit rhyﬁing and phoneme identification correlated most highly with spelling and
both decoding and comprehension in measures of reéding.

There is somewhat contradictory evidencé about young children’s (prior to age 5)
ability to attgnd to individual phonemes within words. This is demonstrated |
experirnentally by Maclean, Bryant, & Bradley (1987), who found that most 3-yeaf—olds
could detect and produce rﬁymes and alliteration. However, the children were not able to
perform segmenting tasks: 55 out of 60 children gave no correct answers at all. The task
required the children to segment words into phonemes. This result is also supported by

Treiman and Zukowski (1991). On the other hand, Fox and Routh (1975) found that 3-



year-oldé were able to segment at the phonemic level 25% of the time with a
monosyllabic word.

This brings up the difficulty of interpretatioh with some phonological awareness
t_ests; With the complexity of some of the demands of the tests, it is difficult to determine
whether children are phonologically unaware or whether they are struggling with the
Avarious demands of the tasks. Spector (1992) derﬂonstrated the‘ effectiveness of usiﬁg the
principle of dynamic assessment in the study of phonological awareness. The dynamic
~ assessment component consisted of providing “corrective feedback in incréas;ingly
supportive prompts and cues” when the éhildren had difficulty segmenting a word
correctly (Spector, 1992, p. 355). She compared performance on a phoneme
segrhentatioh task with and without a dynamic assessrhent component. She found that
the best predictor of year-end reading scores was performance on pfxon_eme segmentation

in dynamic assessment.

Effects of Reading on Phonological Awareness

Thére haé been a controversy over whether phonological awareness skills
fadilitafe .‘rcading or whether reading facilitates phonological awareness skills or 1f
reading and phom‘).logical awarehess have a reciprocal relationship. Given the research
pres'ented above, it is clear that phonological awareness is an important factor when
‘ lea;'ning to read. However, Morais et al. (1979) féund that iliite?ate adults were unablé to
delete or add a phoneme at the beginning of a nqnword. These authors suggest that
phonological awareness is manifested by learning to read. Perfetti et al. (1987) sought tol
determine the contribution that phonological awareness brings to readihg and the

contribution that reading brings to phonological awareness. This study followed 82



children in first grade for .n‘ine months. Tﬁe children were tested in analysis and
synthesis skills and were divided into different reading programs. The deletion task (an
analytic skill) was found to be the best predictor of Word reading. The authors also
demonstrate_d, using correlational data, that the ability to perform synthesis tasks
“enable[s] gains in reading more than vice versa” (Perfetti et al., 1987, p- 315). However,
it was found that once skill in deletion tasks reached a certain lcvél, reading’achiéveméht .
enabled higher-level deletion tasks. Therefore, a reciprocal relationship exists between
some phonological awareness tasks and reading.

There are many factors that are important for performing phonological awareness -

tasks; these are presented in the following section.

Factors Affecting Phonological Awareness Abilities and Reading

A number of variables apart from phonological skills may impact on phonological
awareness. McBride-Chang (1995) suggested that there are thr¢e other variables. First,
general cognitive ability is needed for reasoning and thinking about the stimﬁli that are
presented. Second, a significant short-term memory component is needed to store the
information temporarily while the stimuli are being manipulated in working memory. A
third component is the ability to perceive the stimulus. A study by McBride-Chang

| (1995) used structural equation modeling to test the effects of cognitive ability, memory,
and speech perception on the construct of phonological awareness. All three_ components
s_tudied‘were ;‘strong predictors of phonological awareness, each explaining unique
yariance in this construct” (McBride-Chang., 1995, p. 186). Presented below is an

examination of different types of abilities involved in phonological awareness skills and

subsequent reading acquisition.




Memo
Phonological working memory is an important factor for performing phonoiogical

awareness tasks. Phonological working memory is “a process in which verbal
information is coded and kept immediately accessible through activation and reactivation
operations” (Gillam & van Kleeck, 1996, p. 73). According to Gillam?md van Kleeck
(1996), phdnological working memory is made up of two components: phonological
coding and phonological recoding. Phonological coding is the process by which a
sensory trace (ﬁade up of acoustic, tempbral, and sequential paﬁs of sounds) is turned - -
' int6 a ‘phonological representation. Phonological recoding is the processvby which visudl _ |
information (printed or pictured words) is turnedy into phonological representations. For
phonologi_cal vawareness tasks to be performed, phonological working memory is
essential. For example, if a child is asked what the first sound is in cat, the qhild must
. have a representation of cat as a sequence of sounds. Then representation must be kept
“alive” in order to determine the sequence of phonemes needed to answer the question
(Gillam & van Kleeck, 1996). When children are reading using the indirect route
(soundingvout.the words), “phonological coding and recoding processes enable readers to
. bond sequences of orthographic representations with sequences of phonemic.

répresentations in memory” (Perfetti, 1992, as éited in Gillarh & van Kleeck, 1996, p. 75,

Wagner, Torgesen, & Rashotte, 1994). Digit span ahd word span tests ‘are usually used to

test verbal working memory. | -

It has been a common finding in research with children with fééding problems .

| thaf théy have deficits in phonological working inemory. Poorvreaders generally do not

perform well on tasks such as digit span (Gathercole & Baddeley, 1993). Brady (1991) -
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suggested that poor readers do not suffer from a general impairment in memory

functioning, but that thé problem lies in their abilif}; to remember lmguistic material. She
states that the difficulty may be “related to phonoiogical processes involved in eﬁcédihg
and storing verbal information” (Brady, 1991, p. 132). The author offered a hypothesis
as to why children with reading problems also show éssociated memory difficulties. She
described the memory system as a limited capacity systém: Resources may be limited 'fpr
retaining information because of the inefficiency in encoding and retrieving verbal
information. She posited “that the difficulty observed in‘encoding phonological
information is not restricted to memory tasks but also occurs at a more abstract level,

: .

whenever it isl necessary to create and maintain a phonological representation” (Brady,
1991, p. 135). It has also been found that children with language disorders have poor
phonological working memories. Gathercole and Baddeley (1993) suggested that this
may result from poor encoding mechanisms which, in turn, would result in phonological
representations that are not sufficiently discriminable. These authors also suggested that
the capacity of the phonological store may be diminished in children with language
disorders. A ﬁnal hypot_hesis they make is that children with language impairrhents may

have fapidly decaying phonological traces, therefore making storage of phonological

information difficult.

Speech Perception Ability

A second relevant variable may be general phonological perception; this is also

- described as speech perception. McBride-Chang (1995) examined the rélationship

between speech perception and phonological awareness using three tasks. All three tasks

used an identification, forced-choice paradigm. In the first two tasks, voice onset time

- was manipulated (the children had to identify when bath or path or slit or split was



spoken by a maie computer voice). The‘ final speech perception task required that the '11
children identify the correct nonword (either ba or wa) with the manner of articulation .
ménipulated. She found that speech perception to be “associated with phonological a
awa_renéss' even after more complicated verbal abilities such as vocabulary and verbal
shprt-term memory . . .[were] accounted for” (McBrjde-Chang, 1995, p.187). This
finding may account for many studies that have found that children who are poor readcrs

are also poor on various speech perception tests (e.g., Brandt & Rosen, 1980; Godfrey et

al., 1981; Werker & Tees, 1987; DeWeirdt, 1988; Reed, 1989; and Manis et al.,>1997).

General Cognitive Ability

There is some disagreement about the role of general cognitive ability in
phonological awareness. Tunmer, Herriman, and Nesdale (1988) noted that children who
performed well on a Piagetian measure of concrete operations profited from phonological |
awareness training and subsequent reading more than children who perfofmed poorly.
Fowler (1991) proposes that “children must attain some minimal threshold of cognitive.
development before they can grasp and refer to abstract concepts of word, syllable, or

phoneme” (p. 100). This quotation is in agreement with a study done by McBride-Chang

| (1995), who examined the relationship betweén phonological awareness and three

variables, among them general cognitive ability. She found that that general cognitive

ability (as measurcd by the picture completion, block design, Vdcabulary, and similarities

subtests on the Wechsler Inteliigence Scale for Children (WISC) (Wechsler, 1974)) was

'among one of the components of the construct of phonological awareness. Shé fouri_d

that genefal cognitive ability was a strohg predictor of phonological awareness.

However, some researchers have not shown a strong association between phonological
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awareness and cognitive development (Treiman & Zukowski, 1991; Fox & Routh, '

- 1975; Bryant et al., 1989). Further, Magnusson and.Naucler (1990) found no correlations
| between nonverbal cognitive .level and linguistic awareness in groups of language-
disordered and normally developing préschool children; however, the .same authorsin a
later study (1993) found that cqgnitive level was more irﬁportant for children who have
language disorders than it was for typically developing children. Magnusson and Naucler
(1993) concluded that only for the segmentation tasks did éognitive level have an effect

and that “linguistid factors still play a more prominent role” (p. 109).

Language Ability: Syntax and Morphology

Other authors have examined the relationship between language and phonolbgiéal
awareness abilities. For example, a sfudy by Chafouleas et al. (1997) sought to examine.
the extent of the relationship between phonological awareness tasks and variables such as
general language ability and reading ability. The measures administered were the
Peabody Picture Vocabulary Test - Revised (Dunn & Dunn, 1981), a letter-word - |
identiﬁcaﬁon test, and letter names and letter-sounds taské. All of the tests administered
“were found to be highly predictive of Total Phonological Score” (Chafouleés et al.,.
1997, p. 345). This shows that vocabulary comprehension> at least may have an effect on
the level of phonological awareness attained, and this brings up thé question Qf .hpw a
child with é deficient language system would perform on measures of metaphonolbgy.

‘The goal of a >study by Kamhi, Lee, and Nelson (1985) was to é_valﬁaté the
awareness of words, syllables, and sounds in children with language disorders. Forty-
five children between the ages of 3 and 6, one group with and two groups without a

language disorder, participated in this study. There were three types of segmentation
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tasks: dividing sentences into words, dividing words into syllables, and dividing

monosyllabic words into speech sounds. The children with langﬁage disorders performed
significantly more poorly than the mental age matched and the language-age matched
normally developing children on all three tasks. The 5- to 6-year-old childrén with a

| language disorder performed worse than typically developing 3- to 4-year-olds on'
awareness 6f words, syllables, and sounds. The. authors noted that the language-
disordered children had “particular difficulty dividing monosyllabic words into smaller
sound unit_s” (Ké.mhi, Lee, & Nelson, 1985, p. 211). Along the same lines, Warrick and

- Rubin (1992) aimed to compafe the linguistic awareness abilities of 4- to 5-year-01d
children with and without language delay. Twenty—eigﬁt children were tésted oﬁ a raﬁge
of tasks that included phoneme judgementj (judging whether a word in a spoken sentence
was “silly”/had a substitution of an initial or final sound), thyme production, phoneme
segmentétioﬁ, and initial phoneme isolation. They found that the children without
language delay performed better on these phoneme analysis té,sks. The more éxplicit the
~ level of analysis required, the lower the scores for the language-delayed children. (It is
Ainteresting to note that neither group of children could perform the most explicit level of

- analysis, namely, explanation of the repair given by the examiner. This would indicate

. that at 4- to 5-year-old children do not yet have fullly developed metalinguistic

‘awareness.) Another finding showed that the children wjth language delay followed the
same developmental pattern in acquiring these phonological awareness abilities (Warrick, ‘
Rubin, & Ré_v?e-Walsh, 1993). Howe\'/er, the authors stated tﬁat “the differences betwéeh
the groups ri;ay_ not disappear over time without intervention” (Warrick et al., Al 993; p-

159). This finding compliments Kahmi et al. (1985), who found that children with

. language disorders performed worse than language-age matched typically developing
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children. This would mdlcate more than a snnple delay in the acqulsmon of awareness

skills. Another study supporting the above ﬁndmgs that children have “glven

| phonolog1cal awareness abilities is Torgeson, Wagner, and Rashotte (1994) They

oncluded that “the findings from our longitudinal research provide powerful support for ;
the conc_eptualization of phonological skills as stable, enduring individual-difference
charactehistics, at least across the early elementary period” (Torgeson, Wagner, &
Rashotte, 1994, p. 283). However, it rhust be emphaéized that because of the reciprocal
nature of phonological awareness, the “stability” of the young child’s phonological skills
may .changée once reading instruction and/or phonological awareness training is instituted
(Muter & Snowling, 1998; Warrick et al., 1993)

A longitudinal sfudy by Magnusson and Naucler (1990) examined the relationship
between phonological and other aspects of linguistic awareness, language competence
(comprehe_nsion and production), and reading and spelling. These authors tested 111
children, includihg those with and without language disorders five times, starting before
the children formaily learned how to read. They found that two phonological awareness
tasks (thyming and phoneme identification) correlated with language competence. .
Further, Magnusson and Naucler concluded that syntactic competence may be an
important linguistic prerequisite for the development ‘of reading and spelling. Rhyming '
and phoneme identification were also tasks that were found to have the high correlations
with reading and spelling ability. Overall, rhyming and phoneme identiﬁcationproved to

be the “most important aspects of linguistic awareness and the best predictors of reading

- and spelling achievements in the first grade” (Magnusson & Naucler, 1990, p. 60). An

interesting finding of this study was that not all the children with language disorders had

difficulties with the phonological awareness tasks or with the reading and spelling tests
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 which agrees with Torgeson et al. (1994) that there are notable individual differences

on these skills. The authors found that the children ‘with intact syntaétic and
morpholﬁgical abilities but deviant phonological systems performed better on the
phonblogical awareness tasks and in the reading and spelling tests. A study by Major and
Bernhardt (1997) also lend support to these ﬁhdings. The results of their study showed
that the chiidren with better morphosyntactic skills tended to have better phoriological
aware;néss skills. | |
These findings however, are contradicted by Bird; Bishop, and Freeman (1995),
whé found that their 31 male subjects with phonological impairments, both with and
- without concurrent language disorders in other language domains, did equally poorly on .
their phonological awareness tasks. This finding could be due to the fact that fhe subjects
_in the Bird et al. (1995) study had more severe phonological impairments than those in
thé Magnussoh and Naucler (1990) study. However, their result could be du%: to the fact |
that one of the language tests that were given to children may not hévq been a true
reflection of their abilities. For instance, for one of the tests, children were required to |
add grammatical morphemes to show their understanding of language; however, if these
children with phonological problems had difficulty with word final consonants, these
| children would have been inappropriately classified as having problems with

morpholqu. However, vocabulary and recéptive language ability were also tested.

Language Ability: Phonology

Webster and Plante (1992) compared the phonological awareness ability of | -
children with persistent phonological impairment to that of phonologically normal . N

- children. Webster and Plante (1992) theorized that because phonological awareness



. . o : - 16
depends on the ability to code phonological information in working memory, children

with phohological 'impairrr.lent may have difficulty With phoriological awareness. The

- authors hypothesized that a subvocal speech rehearsal process is used to “hold and
m;cinipulatev linguistically codable information in working memorj‘” (Webster & Plante,
1992, p. 176). A phonological impairment may disrupt this subvocal speech rehearsal
‘process, thereby disrupting the input of information to working memory, which is crucial
for phonological awareness tasks. To test their hypothesis, Webster and Plante (1992), »
compare‘d results for 22 children ages 6;5-8;6, 11 of whom were phonologically normal
and 11 of whom ﬁad a persistent moderate-to-severe phonological impairment. These
children were identified, on average, at age 4 and had received and were currently
receiving intervention. All children had normal nonverbal intelligence and were tested
using the Peabody Picture Vocabulary Test-Revised (Dunn & Dunn, 1981), the Test of

| Auditory Comprehéﬁsion of Lénguage —Revised (Carrow-Wollfolk, 1985), a Word
Recognition Test from the Stanford Achievement Test (1972), and the Test of Awareness
of Language Segrnenté (TALS) (Sawyer, 1987). The TALS consists of three subt_ésts: |
Segmenting sentences into words, segmenting words into syllablés, and segmenting

~words into phonemes. The child is required to represent the words/syllables/sounds
spoken by thé examiner with blocks. Results indicated that phonologically riormal

* children significantly outperformed the children with phonologica} impairment oﬁ

segmenting words into phonemes, pseudoword segmentation, and sentence-to-word

segmentation. There was no significant difference founci between the two groups for |

segmentation ﬁ'pm words into syllables and in the word recognition scores. Tﬁerefore,

the authors suggested that phonological awareness can be closely associated with

productive phonological ability independent of mental age and educational experience. It



_ 17
was noted that as intelligibility of the children increased, their segmentation skills

hnproﬂled. Webster and Plante (1992) posited that the reason wﬁy there were ﬁo

| significant differences between the two groups on word recognition was that the children
with bhonological impairment were perhaps using a whole word reading approach rather
than a phonetic approach. Although the sample size of this study is small, this -
e);perifnent provides preliminarylevidence for the differences in phonological awareness
abilities between children with a phonologiéal impairment and those without.

Webster, Plante, and Couvillion (1997) conducted a follow-up study to examine
children with phonological impairment longitudinally for progress in phonological
prbcessing ability and prereading ability. The authors compared performancé of 29
children with phonological impairments and 16 phonologically normal children with a
mean age of 3;6 years on various reading and phonological awareness tasks. The
PPVT-R and the Test for Auditory Comprehension of Language-Revised were
admiﬁiétered to all participants. The children were deemed phonolbgically impaired if
they achieVed a developmental process rating of 3 of higher on the Khan-Lewis |

| Phonological Analysis test (KLPA) (Khan & Lewis, 1986). This test uses a 5-point scale
in which 0 indicates completely intelligible and 4 indicates unintelligible. Further tasks
 included thyme and alliteration detection tasks, a pseudoword segmentation task

(childrén v:vere directed to lay out one block representing each phone_:r_né »tha.t they héard),
a sentence memory task, and a letter identification task. At the beéinning of the study, all
- ofthe children with phonological' impairment were receiving intervention. By the time
the children were 6 years old (at the end of the study) only 44% of the#x still required
inter:vention. -All of the children were tested every three mdnths from a mean age of 3,6 .

to a mean age of 6;0. Comparisons were made between the children with phbnologicél
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impairment and the phonologically normal children. The phonologically normal

children outperformed .the.children with phonological impairment on sentenée memory, '
pseudoword ;egmentation, and letter identiﬁcétion. No éigniﬁcant différences were
found for rhyme nor alliteration detection. The authors performed regréssion analyses A |
and found that (a) productive phonoiogy was é significant predictor of letter kﬁowledge
- and (b) thaf there was a strong relationship between productive phonology and verbal
working memory. Ih addition, the authors Showed that verbal working memory was the
single best predictor of letter identification. The authors concluded that the “children
with phonologic impairment lacked refined phonological representations, which
hampered their ability to phonologically code in memory” (Webster et al., 1997, p. 372).

| Bird, VBishop, and Freeman (1995) also suggested that incomplete phonological
repr_esentations. may affect phonological processing abilities. The authors examined the
development of phonological awareness and literacy in children with expressive
phon.ologicalldisorders with and without comorbid disorders of morphosyntax or othér
languége syStems. Eighteen boys with “pure” phonological impairfnents and twelve boys
with a phonological impairment and an additional language impairment (aged 5;0-7;4)
participated ih the study. These subjects (plus the chronological and reading-mat_ched ,
conﬁols) were evaluated on the basis of nonvefbal ability, phonology, morphosyntax,
' ‘Vo.cabulary, phondlogical awareness, and literacy. Phonological awareness we;s tested 1n
| a nonverbal manner (a) by having the children match the rime and the onset .of given
words and (b) by segmenting and matching the onset of given words. The authors found
that both groups had extreme difficulty with the phonological awareness tasks.
Furthermore, when the majority of children with phonological problems were assessed at

time 3, they were found to have significant problems with reading. Compared to age and
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reading-matched controls, children with phonological impairments were found to have

impaired knoWledge of phoneme-to-grapheme correspondences as shown by their

nonword reading and spelling. The authors suggest that children with phonological

-impairments may have difficulty categorizing speech sounds. Bird et al. (1995) posited

- that instead of analyzing syllables into their respective phonemes, these children may

analyze syllables as whole chunks when performing tasks of phonological awareness.

The authors posited further that these children might have holistic representations of

words, making it difficult for them to proceed to the alphabetic reading stage, the next
stage in readirrg acquisition.

Bishop and Adams (1990) examined the language and literacy skilis of 83
children age 8;6 who had impaired language development at 4 years of age. One of the
findings of this study was that “phonological processing accounted for rneasuréble
variance in reading outcome after allowing for the powerful effect$ of other 1ar1guage :
meaSures’; (Bishop & Adams, 1990, p. 1045). However, it should be noted that the |
effects were small and, on the whole, if a child had only “pure” phonological difﬁculties
(i.e., wrthout any other language problems) then it should be anticipated that typical
progress in reading and shelling would occur. This study reflects the inconsistency in

studies of children with phonological impairments and reading skills. In 1993,

Magnusson and Naucler also examined the relationship between lénguage ability (syntax

and phonology), linguistic awareness, and learning to read. This was a longitudinal study

(started in 1984) so their subjects were tested from age 6 to 11 years old. All of the

children had Varymg degrees of phonologlcal 1mpa1rment and more than half of the

' chlldren had concurrent morphosyntactlc problems leferent phonologlcal awareness

- tests were administered over the course of the study. Overall, it was found that children .
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with a language disorder were shown to be less phonologically aware than children

. with typically developing language systems. Further, children who had more severe

phonological problems were more likely to be phonologically unaware. Again, however,
many individual differences were noted
A recent study by Larrivee and Catts (1999) sought to examme the relat1onsh1p

between phonologlcal disorders and early readmg achievement. Thirty chlldren w1th ',

' phonological dlsorders served as subjects in this study. The average age of the children

at the beginning of the experiment was 6;2. The children’s phonological disorders were
found to be moderate to severe. Importantly, many of the children with phonological
disorders also had semantic-syntactic language deficits. These children were compared

to a phonologically normal group of children. All of the children were tested on various

- measures of phonological awareness, language skill, and word recognition in

kindergarten and in the first grade. Resﬁlts of this study éhowed that children with a poor '"

outcome in reading (decoding skill) had more severe phonologicalv disorders (as r_neasured

by a multisyllabic word and nonword repetition task), poorer phonological awareness,

and poorer language skills in kindergarten than those children with a good reading

outcome.

Wheri reviewidg the literature, there are varied findings. What can be concluded
is that there are many individual differences that need to be taken into ecceunt \.zvheh |
examinbing the effects of a language impairment, .speciﬁcally a phonological irripairmerit, |
on phonologieal awafeness and beginning reading. Another conclusion that can be drawn

is that most of the children with severe phonological impairments also have difficulties

with phonological awareness skills. Given the relationship between phonological

awareness and reading, these results lead to the conclusion that these children with severe
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phonological impairments are at a higher risk for developing reading problems.

Numerous treatment studies have been done with typical children and a lesser number of
studies have been done with children with language disorders (morphosyntactic and/ or

phonological impairments). These will both be reviewed below in separate sections.

Training Phonological Awareness

Treatment Studies with Typical Children

- One of the first studies to demonstrate the efficacy of phonological awareness
treatment Was by Bradley and Bryant (1983) who conducted a stuciy utilizing two
different méthods with the aim of demonstrating -a causal relationship between sound
categorization skills and subsequent reading ability. The authors conducted a
longitudinal study in which they measured 403 éhildren’s skills in sound categorization
before they had started to read. These skills were then related to their progress in rea’ding
and spelling over 4 years. The results of the longitudinal study showed high correlations

between the initial sound categorization scores and the children’s reading and spelling

over 3 years later. (See Table 1 for a summary of the treatment studies below.)
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The second method employed intensive training in sound categorization from a

subgroup of th¢ larger group. Sixty-five children from the larger group participated in
the training component of this study. These children performed at least two stmd&d
‘deviat'ions below the mean on scores in sound categorization. This group was then |
divided into four subgroups. Two groups received training in categorizing sound§ 6ver
40 individual sessions spread over a two-year period. Training included teaching the
children that the “same word shared common beginning, middle,‘ and end sounds with
other words and thus could be categorized in different ways” (Bradley & Bryant, 1983, p.
420). Group I received only sound categorization training while Group II received, in
addition to the sound categorization training, training emphasizing the link between
letters and the sounds that they made. Groups III and IV functioned as control groups;
Group 111 training included teaching children to classify words in terms of their semanﬁc
categories. Group IV did not receive training. The results of the study suggest a causal
relationship beﬁween sound categorization ability and reading and spelling ability.
Results showed that both Groups I anci II outperformed the control groups in standardized
reading and spelling measures, with Group II surpassing Group I’s scores. The authors
concluded that training in sound categorization is more effective when it is linked with
the letters of the alphabet and the_ir sounds. Based on these results, the authors posited
that awareness of rhyme and alliteration are crucial for subsequent reading and spélling
ability. This study also shows the importance of training children in rhyming and
alliteration.
In Denmark, Lundberg, Frost, and Petersen (1988) conducted a training study to
stimulate preschool children to discover and attend to the phonological structure of

language. One of the goals of this study was to evaluate the effect of metalinguistic
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training. Children do not start school until the age of 7 and usually have not had any

“infomal literacy socialization by parents or older jﬁeers” (Lundberg et al., p. 266). This
means that a prereading child in Denmark has reached a more advanced stage of general
cogniti?e development by the time that formal schooling takes place. The eXperimental
group consisted 6f 235 children and the control group consisted of 155 children; all the
children averaged 6 years of age and lived in separate areas of Denmark. Both of the
groups were pretested with metalinguistic and linguistic tasks. From September to May,
the children in fhe experimental group participated in a training program occurring daily
for 15- to 20-minute sessions. The program consisted of metalinguistic games and
exercizes such as listening games, rhyming games using nursery rhymes, segmentation of
sentences and words, awareness of syllables and phonemes. Training occurred in groups
of 15-20 children. The control group participated in fhe regular preschool program that
avbids formal linguistic and cognitive training. In May, both of the groups were post-
tested. The following September, the children’s level of phonological awareness was
assessed and after 7 months, another assessment was completed. The results of the
training showed that there was a substantial group treatment effect shown on the
metaphonological tasks. The authors concluded that metaphonological training over an
exfensive period of time at the preschool level had a positive effect on metaphonologi.c‘al‘
| skills, especially the skills for which 'manipulation of phonemes is required. This type of
tr_aining did not seem to promote general language comprehension or informal ‘letter' ‘
leérning. This study shows that metaphonological training can be beneficial for the
acquisitioh of phonemic segmenting skills; children in the experimental group also

appeared to have “a clear advantage in earning to read and spell in school” as a result of

the training (Lundberg, et al., 1988, p. 283).
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In 1984, Fox and Routh examined the effects of training kindergarten children = -

in segmenting and blending skills. The goal of this experiment was to investigate the
relaﬁonsh_ip b‘etween phpnemic blending, segmenting, and performanc¢ ona reac‘lingv
analog task. Forty-one kindergérten children served as participants. The children were .‘
divided into three groups: a no-training control group, a segmenting training group,: and a
segmenting and blending training group. The training took place over five weeks in
groups of five or six for 15 minutes four to five times a week. Segmenting training‘
focussed on identification of the beginning and ending sounds of words. Blending
training worked on identification of segmented words. All of the children were then
given ieﬂer-séund training where they Were taught to correspond letterlike forms (not real
lett‘ers)'to letter sounds. After the letter-sound training, the children were given a word
learning task. The children were required to read the letterlike forms that were combined
~ to produce words. In both segmenting and blending post-tests, the segmenting and
~ blending training group significantly outperformed the segmenting alone traiﬁing group.
In the word learning task, the children trained in segmenting and blending made
significantly fewer errors than those trained in segmenting alone. The authors Suggest
that phonemic segmenting alone is not sufficient to facilitate the decoding of written
words to speech. Fox and Routh recommend that future research examine the effect of
training only blending skills to assess its efficacy. The following study by Torgeson, |
Morgan, and Davis (1992) attempted to answer this question.

| A phonological awareness training study by Torgesen, Morgan, and Davis (1992),
contrasted two typés of phonological awareness trainiﬁg, one that involved training in

phonological analysis and synthesis skills, and one that involved training in solely

phonological synthesis skills. Fifty-one kindergarten children participated in this study.
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Children included in this study were those who obtained scores on the Screening Test

of Phonolegical Awareness (STOPA) (Torgeson & Bryant, 1994) between the 15™ and
50% percentiles, who had good attendance, and no behavioural problems, and who did not
attend special classes. Pre-test measures included a phoneme segmentation test, a
phoneme blending test, the Word Analysis subtest from the Woodcock Reading Mastery
Test (W oodcocle, 1973), and the vocabulary subtest from the Stanford-Binet Intelligence
Scale: Fourth Edition (Terman, L.M., 1973). The post-test measures inciuded the
phonological segmenting and blending measures administered in the pretest and a reading
analogue test. These authors used a tool for testing ability to acquire reading similar to
Fox and Routh (1984): a reading analogue test. Therefore, the children were required to
learn sound-symbol associations; this consisted of teaching the children letter sounds that
corresponded to six different novel, letter-like forms (Torgesen, Morgan, & Davis, 1992).
Three groups were formed: two experimental groups, an AB group (analysis and
blending), a B group (blending), and one language experience control group (C).
Training was performed in groups of three to five children in 20 minute sessions three
times a erek for seven to eight weeks. The results of the training show that children in
the AB group were significantly better at segmenting and blending skills than the
children in the C group, and the B group performed significantly better on the blending
test than the C group. The authors suggested that training in both segmenting and
blending may “lead to a more complete, decontextualized concept of the phonological
strueture of words than training on a single type of task” (Torgesen, Morgan, & Davis;'
1992, p. 368). This would enable children to generalize their learning for the

-’- phonological structure of words. For the reading analogue test, the only significant

difference found between the experimental and control group was the difference on the '
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number of trials needed to reach criterion. The AB group required fewer trials than the

C group. The difference was not significant between the B group and the C group. | The
authors concluded that the children in the AB group 'wefé able to generalize thebir le'aming_
of analysis »énd synthesis tasks to the task of reading neW words. Torgesen et al.'(1992‘)
stressed the imf)ortanée of training both phonological analysis and synthesis skills fbr a |
~ more complete, generalizable concept of the sound structure of words. Firiaily, the

. authors suggested that training should begin with synthesis skills, then proceed to
" analytic skills  To sum up thus far, not just one of segmentation.or blénding training
needs to be completed for increased phonological awareness ability and reading ability;
rather, both types of skills need training.

Ball and Blachman (1991) conducted a phonological awareness training study
with kindergarten children. There were three goals: (1) to examine whether children can
bg taught to segment words into phonemes; (2) to explore whether segmentation training
has an éffect on the children’s early spelling and reading ability; (3) to determine the
effects of training letter names énd letter séunds on segmentation ability ahd early
reading and spelling ability. Eighty-nine chil&ren with a mean age of 5 years participated
in the training. .Pre-testing included a phonological segmenting test and a test of letter
name and sound knowledge. The children were then separated into three groups. Group
I received the phoneme awareness training. This includéd a game called “Say it-Move .it”
where the children were instructed to move a token to represent a sound While saying that
sound. Another component of this training included segmentation related activities and

letter name and letter sound training. Group II was the language activities group, which |

* received training in general vocabulary development, story listening, semantic

categorization, and letter name and letter sound knowledge. Group III was a control
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group and received no special training. Training Groups I and II worked in groups of

ﬁvechildren for 20 minutes four times a week for seven weeks. After the seven training
-w_eeks, the children were given post-tests, which included the phoneme segmentation test,
the letter names‘ and sounds test, and the Woodcock Reading Mastery Word Identification
sul)test (Woodcock, l973). The children were also asked to read a list of phonetically
regular words and to spell a list of five words. The authors found that the children in
'Gro.np I performed signiﬁcantly. better on the phoneme segmentation test than Groups II
or IIL. Results also show that the children trained in phoneme awareness were able to
* generalize the segmentation training to novel items.  There were no significant
‘ di.fferences between the groups for letter name knowledge. However, there were
signiﬁeant post-test differences on letter sound knewledge. Groups I and II had
significantly higher letter sound scores than the control group. These results euggest that
letter name and letter sound knowledge do not ameliorate segmentation skills. Results of
the Woodcock Word Identification subtest and the spelling test showed that the scores of
| the ehlldren in Gronp I were significantly higher than the scores of the cllildren in Group |
IT 'or Group III. A conclusion that can be drawn from these results is that letter name and
letter sbund training alone does not improve reading or spelling ability but that it needs to
be complemented with training in both analysis and synthesis skills.
: Cunnmgham (1990) sought to examine the role that phoneme awareness plays_in_ :
_readlng ’dev'elopment and different trainingv methods in phonemic awareneés. Fortyfeigllt _
: kindergarten children (mean age 5;11) and 48 grade one ehildren (mean age 7;2)
: parti.c:i‘pate:dg in this study. The children were divided up into threevgro_ups. Group [ was a

kil and drill” group that worked on phonemic segmentation and blending without

explicit ’r'eferenc_e to the direct use or application of segmentation and blending. It is also
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interesting to note in light of Ball and Blachman (1991) above, that Cunningham

(1990) specifically did not include training for lettef-Sound correspondences;. the children
represented e;'alch sound with wooden chips. The core of the training programs for

Group I and Group II were identical except for the emphasis placed on how explicitly the
segmentation activities related to the task of reading. vGroup IT was the “metalevel”
group; the children were “directed to reflect upon their own thinking regarding phoneme
awareness and explicit discussion of the goals énd purposes of learnixig p_honemic
awarenéss to improve overall reading” (Cunningham, 1990, p. 435). Group III was a
control group to whom a story was read and talked about. A reading achievement test
was administered along with three measures of phonemic awareness (phoneme deletion,
phoneme oddity, and phoheme discrimination). The experimental and control training
groups:were small groups of four or five children; each student received 15-20 minutes of
. training twice a week for 10 weeks. Children in both of the experirhental groups (“skill
and drill” versus metalevel) performed significantly better than the control group on all
three measures of phonemic awareness. The author also found that reading performance
was facilitated by training in phonemic awareness for children in both kindergarten and
gréde 1. The type of instruction (“skill and drill” versus metalevel) did not show a
significant differ_ence in the children’s level of phonemic awareness. However, for the
children in grade one who received the metalevel trainihg approach, there was a
significant difference in their level of reading achievement. The author suggests that “’the
knowledge learned via a metalevel approach generalized to a more global measuré of
reading échievement” (Cunningham, 1990, p. 438). This study shbws the benefits for
training young children in phohemic awareness. An interesting added component to this

study was the addition of different types of phonemic awareness training. Giving the
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older (grade 1) children more explicit training in phonemic awareness facilitated their

reading achievement. The author suggests that imprdved reading achievement was not
shown in the younger children because they had fewer opportunitiés in the classroom to
apply their new knowledge. Another interpretation could be the younger children were
not developmentally ready to apply this knowledge. Given the findings of Ball and
-.Blachman (1991) on the importance of explicitly training letter-sound correspondences, it
~ would be interesting to know if the children in these experimental groups would have
achiéved greater benefits with that additional training.

Training in metaphonology appears to be beneficial for typical children; it is
important to determine, however, whether this type of training is helpful for children with

language disorders.

Metéphonological Treatment Studies with Language-Disordered Children (Deficits in

Syntax; and/or Morphology, and/or Phonology)

A recent study by Major and Bernhardt (1998) examined the relationship between
children’s moderate to severe phonological disorders and their abilities in
metaphonology. These authors studied these children’s outcomes in their development of
metaphonology after both phonological and metaphonological intervention. Nineteen
preschool children aged 3;0-4;11 participated in this study. Metaphonological
intervention focussed on phonology, with an emphasis on thyming and alliteration aﬁd
drawing children’s attention to onsets, rimes, and individual sounds. Seven different

.tésks were employed to test the children’s level of phonological awareness. The ;esults

of this study indicated that children with phonological disorders have difficulty with |

metaphonological tasks, although much individual variation was noted. Generally, it was
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- found that the children who scored higher on the metaphonology tasks had better

developed syllables and wordshapes. A moderate correlation was found between the few’
morphosyntactic skiills tested and metaphonological skills. Thus, the children with good
syntactic 'production abilities tended to perform better on the metaphonological tasks than
children with poorer Syntactic prodﬁction abilities. Major and Bernhardt also state that
the syntactic skills of the children were related to the degree of phonélogical i'mpaiixnént.
This indicates that children with less severe phohological impairment had better syntactic
prbduction scores. It. was hypothesized that such children have the skills that are
' important for the phonological awareness tasks. Another finding of this study was that
phonological intervention was not sufficient to promote phonological awareness,
although this depended on the individual characteristics of the children. In conclusion,
the individual characteristics of the éhildren in most part determined the level of
phonological awareness that they attained.
| A study by van Kleeck, Gillam, and McFadden (1998) sought to determine if

phonological awareness.could be effectively trained in preschool children with
phonological disorders and/or additional language disorders. This intervention took place
in a classroom setting with 24 children between the ages of 3;9 to 7;9. ' The experimenters
divided the chiidren into two groups, based on their ages; therefore, there was a preschbol
group and a prekindergarten group. Control data were obtained from historical data
from children who had previously been in the prekindergarten group. Nine children héd ‘
both phonological disorders and other language disorders, four children had
morphosyntactic disorders without phonological disorders, one child had a phonblogical

disorder, and two children had pragmatic language disorders. The training took place

over two 12-week semesters. The children were seen in groups of three to four twice




, , 33
weekly for 10-15 minutes. The training was conducted by graduate students in speech-

langﬁage pathoidgy. In the first semester, training focussed on rhyming skills (rhyme |
recognition, identification, judgment, and generation). The second semester’s training
focussed on phoneme awareness skills. The goal Was to acquire an awareness of sounds
~ at the beginnings and ends of words. Rhyming and phoneme awareness tésts Were
administered before and after the training. The results indicated that both younger and
‘older children in both classrooms made significant gains in rhyming and phoneme
awareness between the pre- and post-test dates. However, when compared with the
control group children, children receiving the rhyming training did not improve in .
rhyming. Nonetheless, phoneme awareness training did contribute to gains in phoneme
a§vareness. It could be that the training in rhyming supported the acquisition of phonemé
awareness also. Furthermore, as suggested by Gillon (1999), training at the phonemic
lcvel may require explicit instruction and be less likely to improve by maturation alone.
A recent study by Gillon (1999) examined the efficacy of metaphonology training
on metaphonology, reading, and phonological production for children with phqnological
impairments. Sixty-one chil_dren with spoken language difficulties and 30 children with |
typical speech and language development age 5;6 to 7;6 paﬁicipated 1n this study. Thé
children with spokén language difficulties displayed delayed or unusual phonological
development and some also exhibited semantic and syntactic language delay. The
children with phonological impairments were divided into three different experimental
grbups (Groui) 1-experimental treatment, Group 2-treatment lcontrol, Group 3-minimél
intervéntion confrol). The children with typical speech and language skills. were placed

in Group 4, which was the normal comparison gfoup. The children in the experimental

groups had percent consonant correct (PCC) in the range from mild-moderate to
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moderate-severe. The Group 1 program focussed both on phonemic analysis skills and

on tréining the connection between speech and priﬂt, and Was conducted in two, one-hour
indi\}idual therépy sessions per week for ten weeks. Training concentrated 6n rhymmg, N
phoneme diécrimination, me\mip}ulation of visolated phonemes, phonemev identity, phoneme
segmentation.and blending, and linking speech to print. The Group- 2 program Was also
conducted individually for two; one-hour the‘rapy sessions for 10 weeks. This group
rec.eived ‘;traditional therapy,” where children were giv¢n intervention for phonolégical :
‘and morphosyntactic production. The Group 3 program was _consuitative_: ‘ohce a rﬁonth a
speech-laﬁguage pathologist provided families with suggestions to improve the children’s
- speech production skills. The phonological awareness training progré.m had positive
eﬁ’ec_ts on the phonologically impaired children’s level of phbneme awareness, speech
produc;tion, reading accuracy, and reading comprehension skills in comparison to the
other groups. The children in Groups 2 and 3 showed imprdvement in their speech
production skills over the intervention period; however, they showed no improvement in
word recégnitiori skills. Intensive phonological awareness therapy appears to be |

beneficial for those children who are at risk for delayed literacy development.

The Present Study

As can be seen from the preceding discussion, development of phonological
awareness abilities appears to be crucial for devélopment of literacy skills. Furthér,_
childfen .with lariguage disorders such as phonological impairments appear to be
generélly at a higher risk for development of phonqlogigal awareness. This leads to the

conclusion that children with phonological impairments are also at a higher risk for

acquisition of literacy skills. Fortunately, preliminary training studies focussing
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specifically on phonological awareness with children with phonological impairments

show positive results.

The present study seeks to add to the information on. phqnological awareness
training in children with phonological impairments, specifically when a combinatién of
analysis and synthesis skills are trained in a one-to-one setting over a short period.

When examining the research focussing on the phonological awareness skills of
children with phonological impairments, it was noted that there were many iﬁdividual
differences in performance. Consequently, it is impoftant to know which individual
factors play a role in the acquisition of phonological awareness skills.

Research Question 1- Will children with phonological impairments improve in

phonological awareness tasks as a result of training in phonological awareness?

Research Question 2- What are the individual difference factors that have an influence
on level of phonological awareness attained after training?

Research Question 3- Does training in one component of phonological awareness help

to improve performance in untrained components?
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CHAPTER 2

METHOD

Participants

Participants in this study were six children between the ages of 4;0 and 6;10 with
a history of moderate-to-severe phonological disorders. Five boys and one girl
participated in this study. See Tables 2 and 3 for a list of the children and their previous

language and metaphonology scores.

Table 2: Previous Language Comprehension and Production Scores (Percentile Ranks)

Child Ageat . | Ageat PPVT-R? | Basic Sentence | SPELT-P° | SPELT-P
beginning | end of (1981) Concepts | Structure | (1983)at | (1983) at
of previous * * beginning | end
previous | study
study (months)

(months) _

Michelle 58 65 26 75 91 O** - Q%

Cameron 40 51 55 63 63 O** Ox*

Duncan 42 52 Y 75 75 O** 10

Scott - 50 58 14 63 16 O** Q**

Edward 43 46 N/A 98 50 N/A N/A

Cass 54 57 N/A 75 50 N/A N/A

* = from the CELF-P (Wiig, Secord, & Semel, 1992), ** < 1%ile
8= Peabody Picture Vocabulary Test-Revised (Dunn & Dunn, 1981) ,
® = Structured Photographic Expressive Language Test-Preschool (Werner & Kresheck,

1983) |




|

Table 3: Previous Metaphonology Scores

AO RO AP RP BSD MSD
(/6) (/6) (/6) /6)

Michelle |2 2 4 4|4 2 5 *|0 0 0 *[0 0 0 *|0 00 *[0 0 0 *
Cameron|3 1 1 2|1 3 0 3|0 0 0 0[0 00 00 00 20 001
Duncan |3 2 4 403 0 4 5lo 1 0 0lo 101|132 5]/025s5
Scott |3 6 2 1|2 01 4[0 0 00[0 1 3 4|0 4.46|0 000
Edward 1 2| M 2] N o M o M 0| M W

Cass 2 4 4 5 NR 4 6 6 5 6 4 6

AO = Alliteration Oddity, RO = Rhyme Oddity, AP = Alliteration Production, RP =
Rhyme Production, BSD = Bisyllable Division, MSD = Monosyllable Division, Ba =
Baseline, Be = Beginning, M = Middle, E = End, NR = No Response, * = No data

- available

These particular children were selected for this study because they had already
participated in similar studies focuséing on phonological intervention and
metaphonological intervention and continued to show needs for metaphonolg.gical
develbprhent. The children were from monolingual English—speaking homes and were
free from any physical handicap or permanent hearing irﬁpairment. All of tﬂe children.

were receiving additional speech production interventioh during this study from other _ |

- speech-language pathologists.
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Description of Previous Studies

Four children participated in a direct nonlinear phonological iﬁtervention study
which sought to investigate the phonological and metaphonological skills of preschool
children with moderate-severe phonological impairments, and examine the effects of
phonological intervention and phonological plus metaphonologié:al intervention on

“metaphonological development. The children’s metaphonological skills wére tested five
different times. This research was a field-based study conducted in health centres around
4British Columbia. Therefore, different speech and language pathologists performed the
testing and training with support from a team at the university.

vThe remaining two children (Edward and Cass) and their parents participated in a
similar shorter-term group study in which parents were trained to help their children to

‘work on phonology and phonological awareness skills.

Baseline Assessments

| A phonological sample based on the Photo Articulation Test (Pendergast et al.,
_1984) was collectéd and analyzed in terms of a nonlinear 'phon:ological framework. This
is a test designed to assess spontaneous articulation of consonants, vowels, and
diphthongs through the use of coloured photograph picture cards, that waé administered
before and after the_ training sessions. The test was scored in terms of the percentage of
' ‘qonsonants correctly produced. The reading test given was the Peabody Individual
Achievement Test- Revised (PIAT-R) (Markwardt, 1989). This was done to obtain‘

information about the children’s levels of literaéy. The reading recognition, reading ~ -

comprehension, and spelling subtests were administered to the children. This test was
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administered to five out of the six children because one child was too young for the

PIAT-R; Two subtests from the Test of Auditory Processing Skills (TAPS; Gardner,
1996) were administered: a) the word discrimination subtest, which requires the children
to listeﬂ to th similar-sounding words and indicate whether they were the same or | : |
different, and b) the forward and backward digit sﬁan sub{ests, which requires the

children to listen to digits and repeat them back in the same order or in the reversed order.

Phonological Awareness Measures

The phonological awareness tasks that were used for the previous studies were
also used in this investigation. This test was composed of six differeﬁt tasks: rhyme
identification and production, alliteration identification and production, and bisyllable
division and monosyllable division. If children were able to perform the bisyllable and
monosyllable division tasks with ease,_initial and final phoneme deletion tasks were
administered. A description of the tasks is presented below. Each child was given two

examples before being asked to respond to the six test questions.

Rhyming

1.) Rhyme Oddity. This task requires the child to determine which word out of three
words doeé not rhyme. The words are paired with 'piétﬁres of the words, e g., “Show
me the one that does not thyme. Cap. .. fish... dish?”

2.) Rhyme Production. This task requires the child to produce rhyming words, e.g., “

want you to say something that rhymes with may.”




40
Alliteration

1.) Alliteration Oddity. This task requires the child to determine which word out ef three
does not start with the same sound. The words are paired with pictures of the words,
e.g., “Show me the one that does not start the same bat . . . book . . . teeth.”

.2.) Alliteration Production. This task requires the child to produce words that start the

sarhe, e.g., “I want you to tell me some things that start the same as moon.”

Segmentation

- 1.) Bisyllable Division. This task requires the child to delete one word of a compound
word, e.g., “Say cowboy. Say it again but don’t say cow.”

- 2.) Monosyllable Division. This task requires the child te say only part of the sounds in
a word thet is given, e.g., “Say a little bit of boat.”

3.) Initial Consonant Deletion. This task requires the child to delete the initial sound
from a given word, e.g., “Say stop. Say it again without /s/.”

4.) Final Consonant Deletion. This task requires the child to delete the final sound‘ from
a given word, e.g., “Say beak. Say it agaih without the /k/.”
After two weeks of training on a certain phonological awareness skill, an

intermediate probe was administered to the children. This probe measured rhyme

production, alliteretion production, initial consonant deletion (with and without

consonant clusters), and final consonant deletion (with and without consonant clusters).

Intervention Program

The children received one hour of training once a week for eight weeks. On

weeks 3, 5, and 7, the training probes were administered; thus, on those weeks actual
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metaphonology training lasted 40 minutes. The training took place in the children’s '

homes with a parent present and was conducted by a speech-language pathology student
’(the author of this thesis). Each of the children received two two-week blocks of tfainiﬁg
in phonological analysis and synthesis skills. In addition, the children received two two-
wéek blocks of either rhyming or alliteration training, depending on which skill was
determined to be the most deficient upon baseline testing. If skill on both rhyming and
alliteration was equal, training skill was determined quasi randomly. Thﬁs, phonological
synthesis and analysis skill training alternated with thyming or alliteration training every -

- two weeks. Training elements were balanced across subjects by age. See Table 4 for an

outline of the training weeks.
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General Outline of the Lessons '

An example of one lesson is given in the Appendix. Each of the lessons
comprised several components. First, each lesson began with a story being read to the
child. The story contained the element of focus for the week. Thus, if the child was
working on rhyming, then rhyming books were read to the child. A list of the books that
were used for the rhyming and alliteration lessons is given in the Appendix. Because no
books were found that used analysis and synthesis, the author produced four books that
- used analysis and synthesis in the story. During the reading of the stories, the children
were encouraged to participate. For example, the child was invited to find words that
rhymed or words that started with a certain sound. The second component of the lessons
was the metaphonological training in the form of games. The training words Qr sounds
were taken from the words or sounds that were used in the stories that were read to the
child. Six words or sounds were taught during each lesson. An important part of this
study was i)arent participation. After eéch of the training lessons, thé games that were
used throughout the session were left with the parent to play with the child over the

course of the week.

Rhyming training consisted of:

e Being read a rhyming book and identifying the thymes in the book

e Being explicitly taught what makes words rhyme (they sound the same at the end)

e Being explicitly taught how to make rhyming words (change the sound at the
beginning of the word)

e Identifying rhyming words (e.g. “Do may and say rhyme?”)

. Producing'rhyming words (e.g. “What rhymes with may?”)
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Alliteration training consisted of:

Being read books that focussed on alliteration as part of the story and identifying the
words that began with certain sounds (two of these stories written by the speech
patholqgist)

Identifying the beginning sounds of words (e.g., “What is the first sound in big?”)
Identifying words that sounded the same at the beginning (e.g., “Do big and bér stant |
with the same sound?”) |

Producing words that sound the same at the beginning (e.g., “What’s another word

that starts the same as big?”’)

Segmentation training consisted of:

Being read books that focussed on sound or word segmentation as part of the story

- (these books written by the speech pathologist)
| Récognizing words when the sounds are separated (e. g., “What word am I saying?

o/ .... =t/ and /m/. ... [0/ . ... /o))

Breaking apart compound words into their componeni words (e.g., “hot. ... dog”)
Saying 5 word and then deleting a given word from that compound word (é. g.; “Say
hotdog.‘ Say hotdog without hot.”) |
Breaking apart words into their constitnent sounds

Saying a word and then deleting a given sound from that word (e.g., “Say car. Say

car without the /k/.””) -
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CHAPTER 3 |

RESULTS AND DISCUSSION

Group Results

The data from .the present study were analysed‘across subjects using the
nonparametric statistic Wilcoxon Matched Pairs Signed-Ranks. Overall, the training
effect was significant (o0 = 0.01). What this reflects is that, in general, the scores on the
post-tests were highe? than the scores on the pre-tests. A Mann-Whitney U test was
performed comparing amount of change from the present study to amount of cﬁange from
the previous study. The results indicate a non-significant difference between the amount
of change betwéen the two studies. This result may reflect the brevity of the i)resent

study and the small number of subjects.

Individual Results

Because of the small number of subjects, and the small number of items on each task and |
individual differences, most results are presented individually. Graphs are presented with
each child’s profile. The graphs depict the children’s scores on the metaphonology pre-
and poét-test, plus the scores from the intermediate probes that were administered during
the study. Scores from the previous study are included on the graphs to track the
development of the children in these skillls over time. Each of the children participated in
the previous study at a different time, aﬁd this is noted beside the graphs. The number of

items on each of the subtests from the metaphonology assessment tool is six. Therefore,

a score of five out of six is necessary to be above chance.




- Key for Graphs:

PP-Bé = Pfevious Project — Baseline

PP-Be = Previous Project — Beginning
PP-M = Previous Project — Middle

PP-E = Previous Project — End

M-Be = Metaphonology Project — Beginning

M-E = Metaphonology Project - End
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Michelle’s age ranged from 6 years 9 months to 6 years 11 months during the

study. Her results are summarized in Table 5 and in Figures M-1 to M-12.

Table 5: Summary of Michelle’s Pre-Test Scores

Test at age 6,9

Standard Scores

(Mean=100 +/- 15)

Description

Percent Consonant Correct
(PCC)

Word Discrimination
PIAT-Reading Recognition
Subtest

Digit Recall

Digit Backward Recall

85.9%

89

88

82

88

Mild residual phonological
disorder
<1 SD below mean

<1 SD below mean

> 1 SD below mean *

<1 SD below mean

*Significant result




S 48
MICHELLE '
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Effects of Training on Phonological Awareness Scores
Michelle received rhyming training, and analysis and synthesis training focussing

on segmenting and blending of individual phonemes.

- Rhyme Oddity
Between pre-test and post-test, Michelle showed a slight increase in rhyme

oddity, where she reached the ceiling of six (she had five correct pre-treatment).

Rhyme Production

Rhyme prbduction shbwed the greatest improvement. Michelle increased her
rhyme production scores from zero to the ceiling of six. The intermediate probes also
showed change, with increases in the number of thyming words produced at each
assessment time (eight words at week 3, eight words at week 5, twelve words at week 7,

eleven words at week 9).

Alliteration Oddity
Both the pre-test and post-test scores were at ceiling. Therefore, it was not

possible to demonstrate change.

Alliteration Production
Both the pre-test and post-test scores were at ceiling. Over the course of the

training, Michelle was able to produce more and more words that started with the same

sound. This is shown in the intermediate probe results.
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Bisyllable Division and Monosyllable Division

A slight increase in bisyllable division and fnonosyllable division was noted (from

five to six correct). For the post-test, Michelle’s scores were at ceiling.

Initial Consonant Deletion

Improvement in word initial consonant deletion was shown 1n both single
consonants and in consonant clusters on the intermediate probes. Dﬁring weeks 3 and 4,
analysis and synthesis training was conducted. The probe in the following week (wéek 5)
shows an improvement in single consonant deletion. The results from weeks 7 to 9 show
a stronger result. When tested with deletion of consonant clusters on week 7, Michelle
was not able to answer one question correctly; however, after training Michelle achieved

a score of 5/6 correct.

Final Consonant Deletion
There was minimal change for word final consonant deletion, from six to five out
of six. Both the single consonant deletion and the deletion of the first consonant in a

consonant cluster showed ceiling or near ceiling effects.

Summary and Discussion of Michelle’s Profile

Changes
Michelle showed the largest change (from zero to six) in rhyme production,
probably due to intensive therapy focussing on rhyming. This result is supported by the

intermediate probes; after receiving therapy, the number of words she produced increased

(from zero to eight to twelve). Training also appeared to benefit Michelle in performing
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the word initial segmenting, as shown in her performance on the intermediate probes.

Michelle showed increases in her scores after having training in both analysis and

synthesis.

| Lack of Change

Michelle’s pre- and post-test scores on the monosyllable and bisyllable division
tasks and on both of the alliteration tasks were at near ceiling levels. This was pfobably
due to Michelle’s attendance in kindergarten and grade one, where she was exposed to
reading instructioﬁ. Michelle’s results on the word final segmenting With both singlé
consonant and conéonant clusters show near ceiling and ceiling scores. This result could
be due to training in analysis and syﬁthesis but also training in rhyming, wﬁere the focus

is on the sounds at the ends of words.

Positive Factors That May Have Had an Effect on Michelle’s Outcome

e Mild phonological impairment

e Average reading recognition score

e Average word discrimination
e Low to moderate amount of home practice

o Eight training sessions.

Negative Factors That May Have Had an Effect on Michelle’s Outcome

. Moderately low digit span (<1 SD below mean)
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Cameron’s age ranged from 5 years 0 months to 5 years 3 months during the

study. His results are summarized in Table 6 and in Figures CM-1 to CM-10.

Table 6: Summary of Cameron’s Pre-Test Scores

Test at age 5,0

Standard Score

(Mean=100 +/- 15)

Description

Percent Consonant Correct
(PCO)

Word Discrimination
PIAT-Reading Recognition
Subtest_

Digit Recall

Digit Backward Recall

63.2%

91

94

84

97

Moderate to severe
phonological disorder
<1 SD below mean

< 1 SD below mean

> 1 SD below mean *

<1 SD below mean.

* Significant result
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Effects of Training on Phonologiéal Awareness Scores

Cameron received training in analysis and synthesis and alliteration.

Unfortunately, training lasted for only four weeks due to sickness and family obligations.

The pre-test was performed four weeks before the training started and the post-test was
performed four weeks after the training ended. Therefore, there was a significant time

e

lag between training time and pre- and post-tests.

Rhyme Oddity
| No change was noted between the pre- and the post-test in rhyme oddity; both

scores showed possible above chance scores of five out of six.

Rhyme Production
A slight change was noted between pre- and post-testing in thyme production.

Cameron’s score increased by one word.

Alliteration Oddity
No change was noted between the pre- and the post-test in allitefation oddity, both

of which were possibly above chance at five out of six.

Alliteration Production
Improvement was noted in alliteration production on the phonological awareness

tasks from, three to four out of six. However, Cameron showed no improvement in

alliteration production on the intermediate probes.
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Bi.s;yllable Division and Monosyllable Division
A slight increase in bisyllable division and monosyllable division was noted (from

five to six correct). On the post-tests, Cameron’s scores showed ceiling effects.

 Initial Consonant Deletion and Final Consonant Deletion
i
No change was noted between the pre- and the post-test on the intermediate

probes in word-initial and word-final consonant deletion.

Summary and Discussion of Cameron’s Profile
Lack of Change
| The slight changes that were noted were likely due to maturation fatﬁer than to
training. Fof example, the slight increase in Cameron’s rhyme production score from
three to four was fnost likely due to chance or maturation beqause there was no training in
R thyming. Furthermore, when examining the results of the rhyme oddity tésk, it can be
| seen that Cameron’s rhymé oddity scores increased over time, similar to his pattern of
results in the previous study. The results of the alliteration oddify task also seem to
: indibate matliration and not be the result of speciﬁp trainiﬁg on alliteration. The slight
increase in alliteration production (from three to ﬁve} does not correspond with a similar
increase on the intermediate probes. This indicates no effect of training, with minimal |
change attributéd to development. |
Similarly, slight increases in both the monosyllable and bisyllable 'divisioh scores“

were probably due to maturation. No effect of training was shown for either word-initial

or word-final segmenting. The finding that Cameron showed increases rather than stable




scores or regressions in spite of a short training program bodes Well for his future
development.

Positive Factors T hdt May Have Had an Effect on Cameron’s Outcome

e Average reading recognition score

e Average word discrimination

Negative Factors That May Have Had an Effect on Cameron’s Outcome
e Moderate to severe phonélogical impairment

e Average to low digit recall (> 1 SD below mean)

e No home practice

e Four training sessions only

e Three months between pre-test and post-test
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Edward

Edward’s age ranged from 4 years 2 months to 4 years 5 months during the study.

His results are summarized in Table 7 and in Figures E-1 to E-9.

Table 7: Summary of Edward’s Pre-Test Scores

Tesf at age 4;2 Standard Score Description
| (Mean=100 +/- 15)

Percent Consonant Correct 41.2% ' Severe phonological
(PCO) disorder
Word Discrimination Could not test
PIAT- Reading Recognition Too young to test
Subtest
Digit Recall 77 - | > 1 SD below mean *
Digit Backward Recall 87 <1 8D below mean

- *Significant result
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Effects of Training on Phonological Awareness Scores

Edward was given training in analysis and synthesis and rhyming. Unfortunately, -

training lasted for only five weeks due to sickness and family obligations.

Rhyme Oddity

Edward’s rhyme oddity score increased from four to the ceiling of six.

Rhyme Production
- Edward’s rhyme production score showed change, with an increase from zero

- correct to six correct (the ceiling).

Alliteration Oddity and Alliteration Production

No changes were observed.
Bisyllable Division
Edward increased his performance from zero in the pre-tést to six (ceiling) in the

post-test. This effect was upheld in the bisyllable division intermediate probes. -

Monosyllable Division

~ No change was noted for the monosyllable division task. -




Summary and Discussion of Edward’s Profile "

Changes

It appears as though training had an effect on the performance in rhyme oddity,
with an increase from four to six correct. Edward’s rhyme production score showed a
large incréase from zero to six correct. However, the overt rhyming training could not be
attributed to the improvement of Edward’s score because, looking at the i_ntermediate
prbbes, it can be seen showed that at week 3, Edward’s scures inéreased suddenly, anti
this was before formal rhyming training occurred. It may be possible that the assessment
tqol, which has a teaching component to it (and was given over three sessions) may have
provided Edward with sufficient information to learn how to produce rhymes. Further,
Edward’s mother reported that after the assessments, Edward was producing rhymes on
hié own. Also, it may be possible that training in analysis and ~synthesis had an et‘feut on
. Edward’s rhyme production. A large change was noted on Edwat_rd"s bisylluble division
scores (in both the assessment pre- and post-test and tﬁe intermediate probes). This result

was most likely due to training in this task.

: 'Lack Of Change

| A slight change was shown in the alliteration oddity score; howevér, this was
most likely due to development, especially when the previbus study is examined, where
Edward’s scores also increased slowly over the testing period. No change was noted ih
-~ Edward’s alliteratiqh production score in this study. Similarly, no change was shown for

the monosyllable division task, a typical result for a child of this age (Bernhardt,

Edwards, and Rempel, 1996).




71

Positive Factors That May Have Had an Effect on Edward’s Outcome
e Self-practice and interest in the topic

o Age

Negative Factors That May Have Had an.Effect on Edward’s Outcome
e Severe phonological impairment '

e Low to low average digit span (< 1 SD below mean)

e Five training sessions only
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Duncan’s age ranged from 5 years 1 month to 5 years 3 months during the study.

His results are summarized in Table 8 and Figures D-1 to D-10.

Table 8: Summary of Duncan’s Pre-Test Scores

- Test at age 5;1

Standard Scores

(Mean=100 +/- 15)

" Description

Percent Consonant Correct
(PCC)

Word Discrimination
PIAT—Readihg Récognition
Subtest

Digit Recall

Digit Backward Recall

89.2%

99

102

85

95

Mild phonological disorder

< 1 SD below mean

<1 SD above mean

1 SD below mean *

<1 SD below mean

*Significant result
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Effects of Training on Phonological Awareness Scores
Duncan was given training in rhyming and analysis and synthesis. Due to family

obligations, Duncan’s post-test was over two weeks after the end of training.

Rhyme Oddity

Duncan’s thyme oddity score showed a slight increase in a positive direction.

Rhyme Production
Duncan’s scores showed a slight increase from two to three out of six. These
scores are both below chance. However, the intermediate probes for rhyme production

showed an increase over the course of the training, from four to ten words produced.

Alliteration Oddity

No change was noted in alliteration oddity scores from pre-test to post-test.

Alliteration Production

Production of alliteration showed a slight increase after training. Duncan’s results
on the intermediate probes support this ﬁndi_ng. At week 9 of the intermediate probes, -
Duncan showed a large increasé in his alliteration prodﬁction scores, from zero to ﬁme

words produced.

Bisyllable Division and Monosyllable Division

Both the bisyllable and monosyllable division tasks showed ceiling effects.
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Initial Consonant Deletion
then examining the effect of training on word initial consonant deletion (with
Both single cdnsonants and consonant clusters), one can see change. Training in analysis
and synthesis was performed on weeks 3 and 4 and Duncan’s score on week 5 showed an
' improvemént (from zero correct to three correct out of six). This was replicated: after

training on weeks 7 and 8, there was a slight observable improvement in week 9 (from

one correct to three correct out of six).

Final Consonant Deletion

The results for word final segmenting were very similar to the above. After
training, Duncan showed a slight improvement in his word final deletion skills, with botﬁ
‘ éingle cohsonants, (from one correct to three correct out of six) and consonant clusfers .

(from one correct to two correct out of six).

“Summary and Discussion of Duncan’s Profile

Changes |

Upon first examination, Duncan’s score on the rhYme prodﬁction portion of the -
. test appeared to show an effect of maturation. However, the intermediate probes shdwgd
ari.increase in thyme production scores over the course of the training. Thus, it appears. .
as though the tfaining had an immediate, but short-lived effect. |

The iﬁtermediate probes in word initial and final segmenting showed a slight

effect of training. Duncan’s scores increased slightly after training.
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Lack of Change

Duncan’s rhyme oddity score showed a slight iﬁcrease in the positive direction;
however, given the similar slight increase in the previous study, it appears that Duncan’s
oddity scorés reflects maturation. Both the bisyllable and monosyllable division pre- and | |

post-test scores showed ceiling effects. -

Positive Factors That May Have Had an Effect on Duncan’s Outcome
e Mild phonological impairment

e Average reading recognition score

e Average word discrimination

e Low-moderate amount of home practice

o Eight training sessions

. Negative Factors That May Have Had an Effect on Duncan’s Outcome

e Lowto _low-averagé digit span (1 SD below mean)
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Scott. '

_ Scott’s age ranged from 5 years 8 months to 5 years 11 months during the study.

His results are summarized in Table 9 and in Figures S-1 to S-11.

Table 9: Summary of Scott’s Pre-Test Scores

Test at 5;8 Standard Score Description

(Mean=100 +/- 15)
Percént Consonant Correct 36.6% Severe phonological
(PCC) | disorder
Word Discrimination 97 <1 SD below mean
PIAT-Reading Recognition 87 < lb SD below mean
Subtest-
Digit Recall | | 80 > 1 SD below mean *
Digit Backward Recall : 86 | <1 SD below ﬁean

*Significant result
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Effects of Training on Phonological Awareness Scores

Scott was given training in alliteration skills and analysis and synthesis skills.

Rhyme Oddity and Rhyme Production
In both these skills Scott performed at ceiling level. The intermediate probes
support the finding that Scott did well in thyming. Scott produced over 20 words for

each of the probes.

Alliteration Oddity
After training, Scott’s scores showed slight improvement (from three correct to

five correct out of six).

Alliteration Production
No change was shown for Scott’s alliteration production scores. A very slight

improvement could be seen in week 9 of the intermediate probes.
Bisyllable Division
Results of the bisyllable division tasks showed performance at near ceiling level

(5/6, 6/6), with a slight increase.

Monosyllable Division

Scott performed at ceiling level for the monosyllable division task.
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Initial Consonant Deletion

Scott had extreme difficulty ﬁerfonning initial consonant delefion. Scott’s scores.
for weeks 3 and 7 showed performance at floor level (0/6) and performance at weeks 5
and 9 show a slight increase (1/6). Therefore, training in analysis and>synthesis focussed
~ on only single initial consonant and did not proceed to consonant clusters. No changes

were observable as shown by the intermediate probes.

Final Consonant Deletion
‘Scott’s performance on deletion of word final consonants (with both single
consonant and consonant clusters) showed improvement after training in analysis and

synthesis.

Summary and Discussioln of Scott’s Profile

Changes

Scbtt’s scores on alliteration oddity from the previous study were somewhat
inconsistent. However, after training in this study, Scoﬁ showed slight improvement
(from three correct to five correct out of six). -

On the word-final consonant cluste‘r segmentation, Scott showed improvement
between the pre-and post-test. This is most likely .due to ttaining in analysi.s‘ and

synthesis.

Lack of Change
- In both rhyme oddity and production, Scott performed at ceiling level. This could

bg due to the fact that Scott had completed 8 months of kindergarten before the study



87
took place or the effect of his age. The intermediate probes support the finding that

Scott did well in thyming.

. I'\I'o change was shown for Scott’s alliteration production scores. The intermediate
probes support this finding, although a very slight improvement was noted in week 9.
Given that Scott’s alliteration oddity scores showed improvement, this could indicate that
Scott was starting to understand a_lliteration but was not yet able tp produce alliterations
: consisfently. |

Scott performed at _ceiling level for the monosyllable and bisyllable division tasks.
It is interesting to note that by the end of the previous study, Scott was ﬁot able to
perform these tasks. Again, the effects of attending kindergarten or simple maturation
were possibly shown in his performance in the present study.

Sco& had extreme difficulty performing initial consonant deletion with only single
consonants. The results of the intermediate probes support this finding. The difﬁculty
that Scott had on this task was matched by his difficulty in alliteration. In the previous
study, Scott deleted both consonants in word medial and word final positions. It could be

that therapy concentrating on this position helped Scott focus on the word final

consonant.

Positive Factors That May Have Had an Effect on Scott’s Outcome
e Low-average reading recognition score

e Average word discrimination

e Eight training sessions
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Negative Factors That May Have Had an Effect on Scott’s Outcome

e Severe phonological impairment

e Low digit span (> 1 SD below mean)

e Low amount of home practice




Cass

Cass’s age ranged from 5 years 1 month to 5 years 3 months during the study.

His results are summarized in Table 10 and in Figures CS-1 to CS-11.

Table 10: Summary of Cass’s Pre-Test Scores

&9

Test at age 5;1

Standard Scores

(Mean=100 +/- 15)

Description

Percent Consonant Correct
(PCC)

Word Discrimination
PIAT-Reading Recognition
Subtest |

Digit Recall

Digit Backward Recall

40.3%

111

91

97

109

Severe phonological
disorder
<1 SD above fnean_

<1 SD below mean

<1SD beloW mean

<1 SD above mean
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Effects of Training on Phonological Awareness Scores

Cass was given training in alliteration and analysis and synthesis.

Rhyme Oddity

Cass showed slight improvement in rhyme oddity.

Rhyme Production
On both this study and the previous study, Cass performed this task at ceiling

level.

Alliteration Oddity
The pattern of results for Cass in alliteration oddity showed improvement.
However, a decrease in performance when training was not occurring was also shown

(comparing results at the end of the previous study and the beginning of this one).

Alliteration Production
Cass showed improvement in alliteration production (from zero correct to six
- correct) for the cﬁnent study. As for the alliteration oddity results,_thére appeared to be a

decrease in performance when:training was not occurring.

Bisyllable Division

Cass performed at near ceiling levels in the bisyllable division task.
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Monosyllable Division :

Cass performed monosyllable division at ceiling levels for both the pre- and the (

post-tests.

Initial Consonant Deletion
Cass showed a very slight increase in word initial consonant deletion after

training in analysis and synthesis as shown in week 5 of the intermediate probes.

Final Consonant Deletion

A large change was shown in word final consonant deletion both with a single
consonant .and with consonant clusters. On weeks 3 and 4 and weéks 7 and 8, analysis
and synthesis training occurred; probes were given weeks 5 and 9. Both these weeks

~ showed imprOverriént, from two to six and one to five out of six respectively.
Summary and Discussion of Cass’s Profile

Changes
.Cass’s scores for both the alliteration oddity and prodﬁction showed a similar
pattern. For the present study, Cass showed ixﬁprovement in both of the tasks. However,
when the results from the previous study are considered, it appears that Cass can lose the
skills that he acquired.
| Cass;s scores for the word final segmenting with single consonants and consonant

. clusters showed an effect of analysis and synthesis training. This result correspbrids with

Cass’s rhyming ability; Cass performed better with the ends of words than the beginnings
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(as shown in his word initial segmenting scores). In the previous study, Cass deleted

final consonants as well as substituted glottal stops or other default consonants in place of
target consonants. It could be that because of therapy concentrating on the word final

consonant position, Cass now focusses on this position.

: Lack of Change

Cass’s slight improvement in rhyme oddity resembles typical developmenta_}
progression. Cass’s scores for the rhyme production task showed ceiling effects. Itis
interesting to look at hisvscores for both rhyme oddity and rhyme production. Rhyme
oddity is typically a task that is mastered before rhyme production; however, Cass’s
scores for the rhyme pfoduction task are higher than the'rhyme oddity task.

Cass performed at near ceiling levels in the bisyllable and monosyllable division
tasks. |
| It appears that Ithere was minimal effect of analysis and synthesis training on
deletion of word initial consonant in consonant clusters. This finding could be the _result

of Cass’s phonological‘impairment;

x Positive Factors That May Have Had an Eﬁ”ect on Cass’s Outcome
e Average digit span (< 1 SD below mean)

e High amdunt of home practice

e Low average reading recognition score

e High average word discrimination

o Eight training sessions
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Negative Factors That May Have Had an Effect on Cass’s Outcome

e Severe phonological impairment
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CHAPTER 4

CONCLUSION

This study set out to (a) examine outcomes of an 8-week phonological awareness
‘training program for six children with a history of severe phonological disorders and (b)
té determine individual factors that played a role in the children’s acquisition of
phonological awareness skills. Because of the small sample size and quasi-experimental
methodology, most outcomes were analysed descriptively for each participant, with some

application of statistical procedures across subjects where feasible.

Overall, the children showed gains in phonoldgical awareness skills after
treatment, although maturational effects cannot be ruled out in all cases, particularly for
Cameron and Duncan. Most of the children performed at ceiling or near-ceiling levels on
the trained phonological awareness tasks after intervention. Even though the study was
only eight sessions in length (or fewer, as for Cameron and Edward), the positive
outcome is consistent with previous reports in the literature, both for typicélly developing
children (e.g., Fox & Routh, 1984; Ball & Blachman, 1991; Torgesen, Morgan, & Davis,
1992) and those with phonological impairments (e.g., van Kleeck, Giﬂam, & McFadden,
1998; Gillpn, 1999 ). The present study supports the findings of Gillon (1999), a study in
which she trained phonological awareness in one group of children with phonological
impairments. The author found that the phonological awareness program, like the present

~ study, had positive effects on the children’s level of phonological awareness. Unlike the

present study, Gillon had three control grbups, which allowed comparison between the
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groups. She fouhd that the positive effects' for the éhildren with phonological
impairments remained even when compared to control groups. This provides Support for
the presént study by demonstrating the effectiveness on intensive phonological vawar.en'ess ,
intervention for children with phonological impairments. The amount of change of the
present study was compared with the amount of change of the previous study. It was
found that there were no significant differences between them. This shows that the same
amount of change is possible in a shorter period of time if the training is intensive and

specifically focussed.

Phonological Awareness Tasks

Studies have shown that the acquisition of phénological awareness ékills proceeds
ina developinental pa&em fér typical children. For example, Chafouleas et a]. (1997)
ordered pﬁonological awareness tasks from easiest to hardest in this order: rhyme,
alliteration, phoneme blending, phoneme segmentation, and phoneme manipulation. -
Some of tﬁe results of the present study show some divergence from this general pattern.
Miéhelle showed an interesting pattern, in that she was unable to produce any rhymes ét
the bveginning of the study and yet she was able to delete word initial phonemes. | This
fmdiﬁg could be due to her phonological disorder (which was classified as severe in the
prévious stﬁdy) or perhaps the result of intervention focussing on the initial consonant
position in words or in school where activities involving word initial position are stressed .

in early reading instruction. Another finding that was in contrast to the Chafouleas et al.

(1997) study was that Duncan showed better performance on alliteration production
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.r_ather than on rhyme production in the beginning of the study. This could also be due to
intervéntion focussing on phonemes in word initial position. However, the remaining
children follow thé same general developmental pattern shown above.

| Stanovich, Cunningham, and Cramer (1984) found that identification tasks were
easier than production tasks. The results of this thesis study reflect this general pattern,
with most of the children receiving higher scores overall on the identiﬁcation tasks than
on the production tasks. However, one child (Cass) performed better on rhyme
production rather than the rhyme oddity. This finding is supported by a study done by
Chafouleas et al. (1997); they found that, for typical children, prpduction tasks were
easier than identification tasks. A study by Dewhurst (1991) discovered the same result
with children with phonological impairments. |

Not all the children were proficient at all of the segmenting tasks. The
segmenting-tasks ranged in difficulty from bisyllable division (the easiest) to
monosyllable division, to initial and final single consonant deletion, to initial and final
consonant cluster deletion. Age and literacy instruction were factors that possibly
influenced level attained in this area. For instance, E.dward was the youngest (age 4;2).
At the beginning of this study, he was unable to perform bisyllable division tasks until
_ after the training was complete. Even after the training, Edward was not able to perform
the monosyllable division task. All of the other children, who were older (age ranged
from 5;0 to 6.;9) performed at ceiling or near ceil‘ihg levels on their bisyllabic and the
monosyllable division pre-tests (six or five out of six). The older children (Michelle,
Cass, Cameron, Scott, and Duncan) were trained in segmenting words into phonemes.

They were given intermediate probes testing initial and final consonant deletion. It was
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interesting to note that only Michelle showed improvement in both wérd final and.word
initial consonant deletion. Michelle was the oldest and had the most exposure to formal
literacy instruction. 'Thus, it could be that Michelle’s reading level affected her ability to
perform these deletion tasks (cf. Perfetti et al., 1987). In a study in 1987, Perfetti et él.
showed that the ability to read has an positive effect on performance in phonological
awareness tasks such as deletion tasks. The authors demonstrated that phonological
awareness abil.ity and reading are reciprocally related: phonological awareness ability
“enables reading and vice versa. Cass, Scott, and Cameron performed better on either
word final consorlant deletion or word initial consonant deletion. For instance, Cass and
Scott performed very poorly on word initial consonant deletion, while their performancé
on §vord final consonant deletion they scored at ceiling or near ceiling on the post-test.
This may be due to the faét that both of the children had notable difficulty with initial
consonant production in general (either using glottal stops or other default conSonants in ‘
place of target consonants). 'In contrast, Cameron showed the opposite pattern; he was
better able to perform the word initial deletion and was not able to perform the word final
deletion. Tﬁis again was consistent with C.ameron’sA (previous) phonological patterns of
‘word final consonant deletion.
An interesting finding is that the children that were having the most difﬁculty
| with word initial consonant deletion (Cass and Scott) Were also the children who were
struggling With alliteration production at the beginning of the study (and at the end of the
_ ‘study in Scétt’s case). Thus, it appears that both these children are focussing on the ends

rather than the beginnings of words. However, it is difficult to determine whether word

initial consonant deletion and alliteration production are related tasks. Both of these
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 children were trained ih alliteration production. Céss showed an increase in alliteration
productién but not a corresponding increase in word initial consonant deletioﬁ while
Scott showed no change in either alliteration production or word initial consonant
~ deletion.

The data from this study indicate that skills or training in one component of
phonological awareness does not necessarily translate into increases in all components.
Therefore, within the construct of phonological awareness, there is a certain degree of

independence between each of the tasks.

Factors Affecting Change

In the relevant research literafure, it has been said that phonological working
memory is an important factor for performance of phonological awareness tasks,
although it may not predict outcome of training (Gillam & van Kleeck, 1996). Gillam
and van Kleeck found that “children with better phonological working memory at the
outset were no more responsive to phonological awareness training than children with
poorer phonological working memory;’ (p. 80). With their sample of 24 subjects and this
sample of only six children, there cannot be a conclusive difference between the |
péfforménce of children with a low score on digit recal] and children with an average
score on digit recall. For example, Cass had an average digit récall score and Edward had
a low digit .re.call score; however, both had good to excellent outcomes. Perhaps with a

greater sample of children this factor may be found to have a more significant impact on

phonological awareness outcome. Furthermore, working memory does appear to have
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some effec‘t on ability to perform phonological awarenéss tasks, because five out of six |
children had memory scores one standard deviation below the mean.

The degree of phonological impainnent did not seem to have a bearing on the
phonological aw;areness outcbmes for the children. For example, both Edwafd and. Cass
continue to show severe phonological impéirments and still showed good to excellent
outcomes. This is in contrast to reports in the literature that children who have more
severe phonological problems were more likely to be phonologically unaware
(Magpusson & Naﬁcler; 1993; Larrivee & Catts, 1999). For instance,_Webster and Plénte
(1992) found that children who were the most unintelligible had the most difﬁculties with
segmentatioh. Dewhurst (1991) showed that one of her subjects showed increased
| difﬁculty in alliteration oddity tasks and had had a previous severe phonological
impaifment. However, the results of Major and Bernhardt (1997) support the preéent |
étudy by showing that some children with a severe phonological impairment have no
difficulties with phonological awareness activities.

.Another general factor that has been shown to have an impact on intefvention’
outcome is involvement of parents as facilitators (Broen & Westman, 1990). A study By
Giroiametto, Steig—Péarce, and Weitzman (1996) found that when mothers were trained
to help facilitate language in their children with productive vocabulary delays, the
children “made deveiopmental gains in vocabulary, in the use of multiword phrases, and |
in grammatical complexity that were over and above the maturational changes made by
the control group” (Girolametto et al., 1996, p. 1281). In the present study, parents

observed and parﬁcipated_in the training sessions and were given material to work with

their child over the course of the week. The children with the greatest amount of home
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practice were found to héve the best outcomes. Interestingly, Edward’s mother reported
that no parent-led practice occurred over the wcek; however, she reported that Edward
was very excited about rhyming and spent a significant amount of time trying to find and
produce rhyming words on his own. This suggests that sometimes direct, parent-led
instruction may not necessarily be required as long as the child is interested and

motivated, and practices on his or her own.

Limitations of the Present Study

| This study was limited in its scope in terms of sample size, groups, é.nd length, yet
showed positive effects and individual differences, as have previous larger-scale studies.
~ However, it would have been beneficial té have a larger sample size to determine which
factors are most important in predicting outcome on phonological awareness tasks. It
would have been optimal to have a control group so that.maturational effects could be
negated. This study could have been more robust statistically if there had been more
items in each of the phonological awareness tasks. Furthermore, it might have:been
preferable td have ten to twelve weeks of training instead of eight weeks. The training
may héve .been more effective if it lasted for only half an hour twice a week instead of
one hour once a week. In addition, this study could have had a nonword task to test
phonologiéal encoding skills. Finally, it would have been beneficial to have a better wéy

of tracking individual variables such as parent or child 'mvolvement, focus, and

motivation.
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Directions for Future Research and Clinical Implications

It Would be interesting to follow the present children longitudinally and test their
phonological éwareness in one year \to examine whether the phonological awareness
training had a long- or short-lived effect. Furthermore, in a year, it would Be interesting
to test their reading levels to determine whether the phonological awareness training had
an effect on reading level.

There are few phonological awareness training sfudies that focus on children with
phonological impairments. It would be beneficial to examine whether some ways of
training phonological awareness (e.g., Cunningham’s (1990) “skill and drill”/
“metalevel” groups) are better for children with phonological impairments than others or
whether more training time (or more frequent training time) is necessary for thes.e
children. Also, it would be important to examine the factors that most influenced level of _
phonological awareness attained by children with‘phonological impairmehts. Onc¢ more
factors related to outcome are known, then a clinician working with a child with
phonologi§a1 impairment can examine the factors at play for a particular child and

- program intervention that would best suit his/her needs.
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APPENDIX

Example of One Phonological Awareness Lesson

Rhyming-Lesson 1

e Read Goodnight Moon (Wise Brown, 1947) (encouraging the child to listen for the
rhyrﬁing words- prompting them (i.e., “‘I heard something that rhymes with chair” bR
“chair and bear. Does that rhyme?””) |

e Fill in a rhyming book based on Goodnight Moon (Wise Brown, 1947). The book
started with “goodnight house” and there were 3 other spaces for the child to fill in .
words that rhymed with the first word. The child’s task is to tell rhymirig words or
nonwords to the adult who writes it and the child draws a picture representing that-
word or nonword (i.e. a name of someone). Rhyming words: Housé, Brush, Star,
Clock, Beé.r, Moon |

R ‘Uvse the “rhyming machine” and get the child to guess the rhyming word from the ‘
s‘tory;‘ A “rhyming machine” is a device made frdm a milk carton in which a strip of ,
paper .containing the rhyming word and a picture of that word is slipped into the .
“ﬁachine” and the strip of paper is magically turned over to reveal a rhyming word
on the other side. (This “rhyming machine” can also be used as an “alliteraﬁon
machine”, and a “phoneme deletion machine.”) Rhyming words and pictures iﬁcludg:
Car-star, Sock-clock, Chair-bear, Mush-brush, Moon-spoon, ﬁouse-mouse |

e Make frogs out of paper bags and name them “Rock,” “hair” etc. Draw bugs on

pieces of paper that have names on them that rhyme with the frog"s names. The frogs

are starving and you must feed the frogs only the bugs with the name that rhymes.
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Bring nameless bugs and get the child to think of ‘names for the bugs for certain frogs

- | tq téaf. Aftvér the frogs are done eating, open them_up and see whét the,frbgé ate.v _
‘. _Mﬁke puzzles with the above rhyming words bn thém and get the child to pﬁt them : )
“together to make a rhyming puzzle strip. There is one blank piece thgt needs to havé |

another rhyming word produced for it.

* List of Children’s Books Used For Phonological Awareness Lessons

 Books Used for Rhyming Training
e Goodnight Moon (Wise Brown, 1947)
e Zin! Zin! Zin! : A Violin Moss, 1995)

‘e One H_ungry Monster (O’Keefe, 1989)

Books Used for Alliteration Training
o Animalia (Base, 1988) -

o Faint Frjogs‘ Feeling Feverish and Other Terrifically Tantalizing Tongue T wisters - - _

" (Obligado, 1983)




