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Abstract

The abilities of good and poor readers were investigated in a phoneme awareness

task in which the first phoneme ofa word was deleted. Instead of having to produce the

answer, like traditional phoneme awareness experiments, the participants had to

recogn ize the correct target of phoneme deletion by comparing word pairs . For example,

participants had to determine that the word pair 'Blake-bake', which was presented

aurally, was an incorrect answer, because the second phoneme had been removed from

the second word of the word pair. The results show that there was a significant effect of

group, with poor readers' performance being intermediate between that of younger and

older groups of good readers . An effect of condition was also found , with all groups

having difficulty distinguishing between word pairs in which the first sound has been

removed ('Blake-lake') and word pairs in which the whole cluster had been removed

('Blake-ache'). Other results suggest that phoneme awareness develops incrementally. In

conclusion, even with the production component removed, this modified phoneme

awareness task is still a reliable measure of reading ability, since it distinguishes between

good and poor readers.
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1 Introduction

Dyslexics have been viewed as individuals with deficits in reading and spelling,

with an impaired ability to use an alphabetic writing system (see § 5 for more). However,

dyslexia is more than just a reading/spelling deficit; it is a type of Specific Language

Impairment (Snowling, 2000: 213). As such, dyslexia sheds light on the normal linguistic

system, specifically its relationship to reading and spelling ability, and is of theoretical

interest to linguists. One way of examining the linguistic system is by testing knowledge

such as phoneme awareness, a type of meta linguistic knowledge involving the awareness

that words are composed of individual sounds (Ball, 1993: 142) (see § 3 for more). The

interesting question about phoneme awareness is whether this analytical

metaphonological knowledge arises independently of knowledge of an alphabetic writing

system. By testing both good and poor readers, a normal and disordered system can be

compared to determine what is a typical and an atypical linguistic system, and thus how

abilities such as phoneme awareness reading/spelling ability are related.

This thesis reexamines dyslexics' phoneme awareness abilities. Traditional

phoneme awareness tasks (such as those described in § 3.2) require participants to

produce the result of whatever sort of operation they are completing. For example, when

asked what the word 'trip' is without the '/t/' sound, the participant must produce the

target answer, 'rip'. However, this study examines what would happen if the participants

no longer had to produce the answer, but instead merely had to decide whether or not the

answer was correct by recognizing the correct target of phoneme deletion. A survey of



the literature reveals that no other experiment employs a similar methodology, in which

the experimenters have eliminated production from the task in such a fashion.

Furthermore, this experiment will also reduce orthographic priming as a factor

influencing the results of phoneme awareness tasks. Orthographic knowledge can both

hinder and enhance performance on phoneme awareness tasks and is often used as a

compensatory strategy by dyslexics (as discussed in § 7.1.3). Therefore, it is important

that this factor also be eliminated, or at the very least reduced, from any task involving

phoneme awareness.

The first several sections will provide introductory and background information

on several general areas crucial to this thesis , such as specific language impairment (§ 2),

phoneme awareness (§ 3), perception/production and memory types (§ 4), and dyslexia (§

5). This will be followed by discussions of the hypotheses (§ 6), the methodology of this

experiment and the associated methodological underpinnings (§ 7), the presentation of

the results (§ 8) and an interpretation of the results which indicate that production does

not influence the performance of good and poor readers on this phoneme awareness task

(§ 9).



2 Dvslexia and Specific Language Impairment

This section will introduce and define dysle xia and specific language impairment,

in order to introduce the purpose of this study and the abilities and deficits of some of its

participants. Dyslexia will be discussed in more detail in § 5.

While dyslexia has been traditionally viewed as a reading disability, in reality

there is more to this disorder than reading problems alone. Dyslexia is a mild form of

specific language impairment, Specific language impairment (SU) is "the diagnostic

category for children who fail to develop age-appropriate language despite being normal

in other respects" (Joanisse and Seidenberg, 1998: 240). SU is characterized by problems

or deficits which are limited to language development. People with SU show no

intellectual, emotional, or hearing impairment and their development in other areas is

normal (James , 1999 : 223).

Like people with other forms of specific language impairrnent, dyslexics may

experience delays in phonological development (Joanisse and Seidenberg, 1998: 244;

James, 1999: 223 ; Snowling, 2000 : 88). Furthermore, there is also evidence that people

with SU, including dyslexics, have impairments in speech perception (see § 5.4), and

that these speech-processing impairments result in the development of poor phonological

representations (Joanisse and Seidenberg, 1998: 241).

Many children with Sl.I/dyslexia also display abnormal phonological production.

This can be seen in their "poor repetition of nonsense words, misarticulating or deleting

phonemes from words, difficulty in identifying words with similar phonemes [... ] and

poor 'phonological awareness ' as measured by tasks requiring them to analyze a word



into its constituent segments" (Joanisse and Seidenberg, 1998: 243) (see § 5.2 for details).

Finally, people with Sl.l/dyslexia exhibit reduced verbal short-term working memory

spans for both speech and non-speech strings (Joanisse and Seidenberg, 1998: 242;

Snowling, 2000: 35) (see § 5.3 for details) .

In summary, deficits associated with dyslexia do not just include difficulties with

reading, spelling, and associated metaphonological tasks; they also include phonological

deficits and associated verbal short-term memory deficits . Meanwhile, as will be

discussed in § 7.1, phoneme awareness tasks often tax short-term memory heavily.

Before discussing dyslexic deficits in detail (§ 5), it is first necessary to describe

the normal system with which the dyslexics are being compared. Section § 3.1 defines

phoneme awareness (a metaphonologicallmetalinguistic skill that develops

synchronically with reading ability); section § 3.2 discusses different types of phoneme

awareness tasks; section § 3.3 overviews the normal development of phoneme awareness;

section § 3.4 discusses the relationship between reading/spelling ability and phoneme

awareness; and section § 4 overviews verbal short-term memory and speech processing in

the normal system.



3 Phoneme awareness

3.1 What is phoneme awareness?

Phoneme awareness is a term used to describe the "conscious access to the

phonemic level of the speech stream and some ability to cognitively manipulate

representations at this level" (Stanovich 1986b: 362 in Ball, 1993: 141). Phoneme

awareness is an instance of the ability to treat an aspect of language as an object of study

or introspection. As such, phoneme awareness is quite different from the unconscious

ability to use language for its primary purpose - communication. Phoneme awareness can

thus be considered as a subcategory of a more general ability , metalinguistic awareness .

Both terms refer "to the ability of the language user to reflect on and to manipulate the

form (structural features) of spoken language" (Ball , 1993: 142).

As a subcategory, phoneme awareness is the area of metalinguistic awareness

involved with the comprehension that spoken words are composed of individual sound

units or phonemes (Ball , 1993: 142). Phoneme awareness is the ability to segment words

into their constituent phonemes . It is considered necessary to master reading in an

alphabetic system (Brady and Shankweiler, 1991: 1) and correlates with both reading and

spelling abilities (Bruck and Treiman, 1990: 159).

There are many different types of phoneme awareness. These different types will

be overviewed in the next section .



3.2 Types ofphoneme awareness tasks

Typically, phoneme awareness tasks "involve counting, adding, deleting, or

identifying the position of phonemes in familiar words and nonwords" (Joanisse, Manis ,

Keating and Seidenberg, 1998: 136) . There are numerous different types of

metalinguistic awareness and thus different types of phoneme awareness tasks , which

will be briefly outlined, with examples, in this section . These different types of phoneme

awareness are from Elbro (1996: 456).

1) One type of phoneme awareness looks at rhyme related tasks including providing,

categorizing and judging rhymes; for example, deciding whether sets of words

rhyme when they have different spelling patterns , such as though/low and wait/late .

2) Another involves finding words that contain certain sounds, such as providing

alliterations or categorizing words by single sounds or strings of sounds ; for

example, identifying words beginning with It/ or Itr/.

3) Phoneme awareness may also involve combining sounds into words through tasks

invol ving phoneme synthesis or blending; for example, combining the phonemes

Ik/, l rel and It/ , to get the word 'cat'.

4) Another type of phoneme awareness involves segmentation of sounds using blocks ,

clapping, or counting sounds; for example, 'cat' (Ik/ + tee! + It/) could be

segmented using three blocks , three claps , or by counting three sounds .

5) Omitting sounds from words is a type of phoneme awareness task where phonemes

are deleted . Phoneme awareness includes the ability to remo ve consonants from a

word and pronounce the result , a task known in the literature as a ' Rosner' task. A



typical 'Rosner' task, for example , would be to remove the first sound of the word

'trip' and pronounce the result, 'rip ' (Rosner and Simon, 1971).

6) One final type of phoneme awareness task involves phoneme substitution, phoneme

reversal , or phoneme games such as 'pig latin' where the first sound of a word is

moved to the end and ' ay' is added to it. (For example, cat becomes 'at-cay' and

trip becomes 'rip-tay').

This thesis concerns only with one particular type of phoneme awareness, the so­

called 'Rosner' task. As discussed above, a typical 'Rosner' task would be to remove the

first sound of the word 'trip' and pronounce the result, 'rip'. The next section will discuss

the normal development of phoneme awareness.

3.3 Normal development ofphoneme awareness

Phoneme awareness occurs on a continuum (Treiman and Zukowski, 1991: 67)

and its development follows an incremental pattern (Ball, 1993: 142). Children first

become aware that a string of speech can be divided into smaller units of meaning, or

words . This is followed by the awareness that words can be segmented into syllables,

syllables into onsets and rhymes , and onsets and rhymes into phonemes (Ball, 1993: 142).

Before children are able to segment clusters into singleton segments or phonemes they

treat clusters as a single unit (Barton, Miller and Macken, 1980: 105). Support for the

incremental development pattern comes from various studies, such as Treiman and

Zukowski (1991: 74) who found that the level of the metaphonological task distinguishes



between preschool, kindergarten and first grade children. The preschool children could

only perform well on tasks involving the knowledge of words and syllables. However ,

the kindergarten children were able to complete tasks requiring knowledge of onsets and

rhymes, and the first grade children performed well on tasks requiring knowledge of

phonemes. Studies such as Treiman and Zukowski (1991) have led to the conclusion that

there is a sequence of stages in the development of phoneme awareness.

There is a relationship between phoneme awareness and the ability to read and

spell whereby these abilities require the use of an alphabetic and a phonetic code (Ball,

1993: 143). Therefore, when learning to read children need to realize that words are

composed of phonemes or sounds and that these phonemes, in tum , are represented by

graphemes or letters (Ball , 1993: 143). Unfortunately, "in some children, the relation

between phonological and orthographic representation does not develop readily , even

with instruction" (Post, Foorman and Hiscock, 1997: 4). These children , i.e. dyslexics,

will not yet have developed an awareness of the grapheme-phoneme correspondences

which are needed to be able to read. The relationship between phoneme awareness and

reading/spelling will be discussed further in the following section.

3.4 Relationship between reading/spelling and metaphonological

awareness

Numerous studies show that a strong correlation exists between reading and

spelling performance and the ability to perform phoneme awareness tasks (for example ,



Ehri and Wilce, 1980). It is difficult to tell whether phoneme awareness is a consequence

of, or a prerequisite to reading ability (Ehri and Wilce, 1980: 371). However,

orthographic knowledge has been shown to affect the results of phoneme awareness

experiments. For example, Ehri and Wilce (1980) showed that normally developing

children with orthographic knowledge detect an extra segment in words with an extra

letter. Thus in matched pairs such as 'ne~-do' and 'cajch -much ', the children in this

study determined, in a segmentation task, that there were more segments in 'new' and

'catch' which are spelled with an extra silent segment, than there were in 'do' and

'much ', when in fact they have the same number of segments or phonemes under!yingly .

Therefore, this study shows that orthographic knowledge influences metaphonological

analysis .

Traditional phoneme awareness tasks have confirmed the finding that as readers

become more and more skilled their performance on phoneme awareness tasks

increasingly improves (Lander!, Frith and Wimmer, 1996: 1). Furthermore, in skilled

readers , "phonological and orthographic information in words are closely connected, so

that these two types of representation are automatically coactivated" (Lander!, et aI.,

1996: 2). For example, as discussed above , Ehri and Wilce (1980) showed that young

(skilled) readers base phonological judgments on orthographic factors .

In summary, in order to develop knowledge of sound-spelling correspondences

some conscious knowledge of the units of speech is required. However, whether

knowledge of sound-spelling correspondences is prerequisite to phonological awareness ,

or vice versa, is a matter of debate. The literature discussed above indicates that the



reality lies somewhere in between: both abilities are reciprocal and are learned in tandem.

To follow this discussion of the normal development of phoneme awareness I will now

overview the normal system oflanguage development in § 4. Later, in § 5, I will

overview the disordered system oflanguage development, focusing on dyslexia.
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4 Ver ba l short-term memory and speech processing

This section will discuss perception and production, verbal short-term memory

and other memory types, and will provide some associated models. The purpose of this

section is to provide a model of a normal system of language processing in contrast to the

disordered system, which will be discussed in § 5.

A model of speech processing will now be introduced as an explanatory tool. This

model can be seen in Figure 1.
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