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The primary purpose of this study was to bridge the phonological awareness 

research conducted with monolingual and bilingual children and to extend the research on 

phonological awareness development in bilinguals in order to evaluate whether specific 

language knowledge or working memory processes provide the underlying support for 

phonological awareness development.  The current study was designed to evaluate these 

two models by examining sequential bilingual kindergartners’ phonological awareness in 

their first language (L1), Spanish, and their second language (L2), English, before and 

after receiving two sessions of phonological awareness instruction in Spanish.  The 

secondary goal was to investigate whether phonological instruction presented in Spanish 

would directly lead to increased skills in English.  Results indicated that children made 

significant and equivalent phonological awareness gains in Spanish and English 
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following training provided in Spanish.  These results appear to provide some 

contradictory support for the language-based model of phonological awareness that has 

been presented, according to which a significant difference between phonological 

awareness in children’s stronger L1 and weaker L2 would have been expected.  

Children’s working memory skills, as measured by nonword repetition and an 

experimental complex span task in Spanish, predicted their phonological awareness gains 

in both languages.  Performance on the complex span task was a strong predictor of 

Spanish gains and a moderate predictor of English gains, while performance on the 

nonword repetition task was a moderate predictor of gains in both Spanish and English.  

These results appear to support the memory-based model, which maintains that working 

memory processes underlie phonological awareness due to their role in coding stable 

phonological representations.   
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Chapter One: Introduction 

The importance of phonological processing skills to literacy acquisition is well-

established.  Phonological awareness, the ability to reflect on and manipulate the sound 

components of language (Gillam & van Kleeck, 1996), is a phonological processing skill 

that has been shown to be a stronger predictor of reading development than IQ, language 

proficiency, and other conventional tests of reading readiness (Adams, 1990; Goswami & 

Bryant, 1990; Juel, Griffith, & Gough, 1986; Lombardino, Riccio, Hynd, & Pinheiro, 

1997; Manis, Seidenberg, & Doi, 1999; Mann, 1991; Muter, Hulme, Snowling, & Taylor, 

1998; Perfetti, Beck, Bell, & Hughes, 1987; Stanovich, Cunningham, & Cramer, 1984; 

Tunmer & Nesdale, 1985; Vellutino & Scanlon, 1987; Wagner, 1988; Wagner, Torgesen, 

& Rashotte, 1994).  Low phonological awareness is strongly associated with reading 

deficits and is even thought to cause reading failure in some children (Kamhi & Catts, 

1999).  Although there is extensive documentation of the role of phonological awareness 

in literacy acquisition, the basis for individual differences in and mechanisms underlying 

phonological awareness development are poorly understood.  Language knowledge and 

working memory skills have been proposed as two possible underlying mechanisms, each 

of which will be evaluated further in this study. 

 

Language and phonological awareness 

Some scholars have proposed that language-specific knowledge provides the 

underlying support for the development of phonological awareness (see Figure 1).  

According to this position, phonological awareness involves analysis of words that have 



 2 

been stored in long-term memory.  Some evidence suggests that young children store 

their first words holistically (Ferguson, 1986; Studdert-Kennedy, 1986; Walley, 1993).  

As they add more words to their repertoire, lexical restructuring occurs as long-term 

neural representations of words become more segmentalized.  Indeed, developmental 

studies of phonological awareness indicate that children attend to and are able to 

manipulate larger word units such as syllables before they attend to and manipulate 

smaller units such as onset-rimes and individual phonemes (Fowler, 1991; Fox & Routh, 

1975; Treiman, 1992).   

 

Figure 1 

Language Knowledge and Phonological Awareness 
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Based on Metsala & Walley, 1998 

 

Consistent with this language-driven view of phonological awareness 

development, Metsala and Walley (1998) argue that this gradual whole to part-word 

processing is word-specific, not systematic, and is influenced by factors including 

vocabulary size, word familiarity, age-of-acquisition, and sound similarities among words 

in the child’s lexicon.  Words that are more familiar and those acquired at an earlier age 



 3 

should be stored in segmented form before later acquired, less familiar words.  Similarly 

sounding words, or words from so called dense phonological neighborhoods (e.g., cat, 

cap, cab, can), should also undergo lexical restructuring earlier because they require fine-

grained representation and storage for speech recognition (Charles-Luce & Luce, 1990; 

Jusczyk, 1986; Metsala & Walley, 1998, Walley, 1993).  As a result, words that are 

highly familiar, have an early age-of-acquisition, or are from dense neighborhoods should 

be easier to analyze during phonological awareness tasks than other words. 

Evidence supporting this theory comes from a series of studies conducted by 

Metsala (1999).  In one segment of the study, she examined the effects of age-of-

acquisition and lexical status on phonological awareness performance.  Onset-rime 

blending, initial phoneme isolation, and phoneme blending tasks using consonant-vowel-

consonant (CVC) words and nonwords were administered to a group of upper-middle 

class 4- to 6-year-old children enrolled in private schools.  On all tasks, children 

performed better on words than nonwords.  Words on the blending tasks were categorized 

into low age-of-acquisition (AOA) or high AOA groups.  On both blending tasks, 

children performed better on the low AOA words than high AOA words, both of which 

were easier than pseudowords.  There was also a significant correlation between 

children’s receptive vocabulary, as measured by the Peabody Picture Vocabulary Test-

Revised (PPVT-R; Dunn & Dunn, 1981), and phonological awareness skills after 

controlling for age.   

In the second segment of the study, Metsala observed similar patterns of lexical 

influence on the phonological awareness performance of 6 and 7-year-olds, with children 
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performing better on words with low than high AOA ratings and better on words than 

nonwords.  In a third experiment, Metsala examined the effects of neighborhood density 

on phonological awareness performance of 3 and 4-year-old children.  Suitable for their 

age level, they were administered onset-rime blending and phoneme blending tasks in 

which the evaluator presented the segments and the child selected the corresponding 

picture from a set of three.  Words for both tasks consisted of CVC structure and were 

from either dense or sparse neighborhoods.  On the onset-rime task, there was not a 

significant difference in performance between words from dense and sparse 

neighborhoods.  However, on the phoneme blending task, there was a significant 

difference between performance on dense and sparse words, with better performance on 

words from dense neighborhoods.  Overall, these results supported Metsala’s prediction 

that lexical factors, including age-of-acquisition, familiarity and phonological density, 

would influence children’s phonological awareness performance. 

DeCara and Goswami (2003) also investigated the influence of vocabulary on 

phonological awareness performance.  Specifically, they sought to determine whether 

children would show higher phonological awareness performance on words from dense 

than sparse neighborhoods.  They administered a rhyme oddity task containing CVC 

words to 48 5-year-olds who were primarily Caucasian, middle class, pre-readers.  Their 

initial analysis did not indicate a neighborhood density effect.  However, when the 

investigators divided participants into high versus low vocabulary groups based on the 

PPVT-R, they found that children in the high vocabulary group performed significantly 

better on words from dense neighborhoods.  There was no such difference in performance 
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of children from the low vocabulary group, despite the fact that there were no group 

differences in age or reading level.  The authors concluded that words from dense 

neighborhoods are represented with greater specificity in children with higher 

vocabularies, thereby explaining their superior performance on these words on the 

phonological awareness task.  Their findings appear to support Metsala and Walley’s 

(1998) proposal that vocabulary growth drives phonological awareness development by 

creating “developmental pressure for the representation of phonemes” (DeCara & 

Goswami, p. 705).  It is not clear why, despite high familiarity rankings of the stimulus 

words, phonological similarity did not influence the phonological awareness performance 

of all children on these items.   

Other studies provide contradictory evidence for the influence of vocabulary and 

lexical factors on phonological awareness.  Garlock, Walley, and Metsala (2001) 

designed a study to analyze the effects of lexical factors on spoken word recognition in 

children and adults as well as contributors to phonological awareness and reading.  They 

administered initial phoneme isolation and initial phoneme deletion tasks to 64 

preschoolers and kindergartners, 64 first and second graders, and 64 adults.  The 

investigators did not find that vocabulary level, as measured by the PPVT-R, word 

familiarity, or neighborhood density influenced phonological awareness performance.  

They suggested that perhaps their choice of tasks, specific word stimuli, and floor and 

ceiling effects might have influenced their results.  DeCara and Goswami (2003) later 

addressed these findings by proposing that perhaps phonological neighborhood density 

does not influence phonological awareness performance at the phoneme level.  Rather, 
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phonological neighborhood density may influence the awareness of larger units such as 

rhyme and syllables.   

Gathercole, Willis, and Baddeley (1991) found no link between vocabulary skills 

and phonological awareness performance using a rhyme oddity task.  The purpose of 

their study was to investigate the contribution of phonological memory and rhyme 

awareness to vocabulary and reading development.  They administered a rhyme 

awareness task in which children had to identify the word that did not rhyme with the 

others, digit recall, nonword recall, and the short version of the British Picture 

Vocabulary Scale (Dunn & Dunn, 1982) to groups of 4 and 5-year-old children.  

Phonological memory made a significant contribution to vocabulary skills, with nonword 

repetition accounting for 16.7% of the variation in vocabulary scores and digit span 

accounting for 7.7% of the variance in vocabulary scores.  

Because of such conflicting results, other ways of evaluating the language-based 

model of phonological awareness are necessary.  Bilingual children who display different 

levels vocabulary knowledge, word familiarity, and age-of-acquisition between their two 

languages present a natural experiment for studying the relationship between language 

knowledge and phonological awareness.  A significant difference between phonological 

awareness skills in a first language (L1) and a less familiar second language (L2) would 

provide support for the theory that language knowledge drives phonological awareness.   
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Memory and phonological awareness 

An alternative view of the mechanisms underlying phonological awareness 

emphasizes the role of memory processes (see Figure 2).  This theoretical perspective is 

based on the well-known model of working memory proposed by Baddeley and Hitch 

(1974).  The original model is composed of a central executive and two subsystems, the 

phonological loop and the visuo-spatial sketchpad.  The central executive and the 

phonological loop are thought to play important roles in the development of phonological 

awareness.  The central executive is a limited capacity system that is responsible for 

control and regulation of cognitive processes including attention, inhibition, coordination 

of tasks, and retrieval from long-term memory.  The phonological loop includes a short-

term storage system that temporarily holds acoustic traces in memory and a subvocal 

rehearsal system that is capable of keeping acoustic traces active. Due to evidence of 

reciprocity between working memory and long-term memory, another subsystem, the 

episodic buffer, which is responsible for storing information as chunks, has since been 

added to the model (Baddeley, 2000).  These systems work together to encode acoustic, 

temporal, and sequential characteristics of sounds as stable phonological representations 

in long-term memory.    
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Figure 2 

Memory Processes and Phonological Awareness 
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Based on Gathercole (1999) 

Phonological awareness may be dependent on working memory skills because the 

ability to reflect on sounds in words first requires activation of phonological 

representations, and these representations must then remain active long enough for the 

child to successfully manipulate the sounds (Gillam & van Kleeck, 1996; Mann & 

Liberman, 1984).  According to Gathercole (1993), the short-term storage function of the 

phonological loop is critical to coding stable phonological representations.  

Consequently, limitations in working memory capacity “may make it more difficult to 

discover and master metaphonological skills (Brady, 1991, pp. 130-131).   

Several lines of evidence indicate that both working memory and phonological 

awareness are significant contributors to reading acquisition, and that children with 

reading deficits often perform poorly on both phonological awareness and working 

memory tasks   For example, several investigations have yielded significant correlations 

between working memory and phonological awareness (Mann & Liberman, 1984; 

McDougall, Hulme, Ellis, Monk, 1994; Siegel & Linder, 1984; Wagner, Balthazor, 
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Hurley, Morgan, Rashotte, Shaner, et al., 1987; Wagner & Torgesen, 1987).  Using an 

experimental design, Gillam & van Kleeck (1996) examined the nature of this 

relationship.  They provided phonological awareness training throughout the academic 

year to preschool children with language impairment, measuring children’s working 

memory skills using a nonword repetition task pre-and post-intervention.  According to 

the theory that working memory skills underlie phonological awareness, children who 

demonstrated higher working memory skills prior to intervention should have benefited 

most from the phonological awareness training.  However, they did not find that working 

memory skills, as measured by a nonword span task, was predictive of children’s gains.  

On the contrary, phonological awareness training appeared to result in increased 

performance on the working memory task.  Using a word span task, Snowling, Hulme, 

Smith, & Thomas (1994) examined the contribution of memory to older children’s 

performance on a sound categorization task, in which children listened to a sequence of 

words and had to identify the word that was systematically different from the others (the 

“odd-word-out”).  They found that memory span for words was correlated with 5 to 10 

year-olds’ sound categorization skills but the independent contribution to performance 

disappeared when age and reading skills were controlled. 

Because successful performance on phonological awareness tasks appears to 

require both the storage and processing components of verbal working memory 

(Baddeley, 1986; Gillam & van Kleeck, 1996; Oakhill & Kyle, 2000; Snowling, Hulme, 

Smith, Thomas, 1994; Wagner & Torgesen, 1987), Oakhill and Kyle (2000) have 

cautioned against exclusive use of nonword repetition, word span, and digit span tasks 
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that measure simple storage capacity.  Rather, memory tasks should tap simultaneous 

storage and complex processing demands that are inherent in most phonological 

awareness tasks.   

To challenge the findings of Snowling and her colleagues, Oakhill and Kyle 

(2000) compared the predictive power of both a simple word span task and a complex 

sentence span task that included a processing component (Daneman & Carpenter, 1980) 

on 7 and 8-year-olds’ sound categorization and phoneme deletion skills.  Working 

memory predicted independent variance in performance on the sound categorization task 

beyond the variance accounted for by children’s reading skills, thereby supporting the 

role of working memory in phonological awareness.  Working memory did not predict 

unique variance in performance on the phoneme deletion task.  The authors proposed that 

it is likely that working memory plays a role in phoneme deletion skills, but that sound 

categorization may tax working memory more.  Interestingly, their word span task did 

not account for a significant amount of variance in performance on either of their 

phonological awareness tasks.  These results are consistent with the assertion that 

measures of working memory should tap complex processing skills rather than only 

simple storage (Daneman & Carpenter, 1980; Leather & Henry, 1994).   

Gibbs (2004) conducted a study examining the interaction of vocabulary and 

memory and their role in phonological awareness development.  Specifically, he sought 

to probe Newport's (1990) "less is more" theory, which suggested that a shorter memory 

span would help filter learners' attention and make it easier for them to efficiently 

perform certain linguistic analyses. Gibbs administered two phonological awareness 
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tasks, rhyming and initial phoneme matching.  Fifty-five children between the ages of 5 

and 7 years also completed an alphabet span task and a vocabulary test.  Six months after 

taking initial measures, the phonological awareness tasks were re-administered.   

Gibbs found that children with low memory spans and high vocabulary made 

greater gains on phonological awareness performance than children with low memory 

and low vocabulary.  For children with high memory spans, vocabulary skills did not 

appear to make a difference.  Gibbs interpreted these results to indicate that the 

interaction between constrained memory and lexical knowledge was most critical for 

children with smaller memory spans.  His results also supported the "less is more" theory, 

since children with low memory span were more likely to make gains in phonological 

awareness when their initial level of vocabulary was higher.  The results did not support 

Metsala (1999), Metsala and Walley (1998) and Walley’s (1993) assertion that increasing 

lexical knowledge accounts for phonological awareness development.  Instead, the results 

supported Gathercole, Hitch, Service, and Martin's (1997) view that both short-term 

memory and lexical knowledge contribute to learning about the phonological structure of 

new words.  

Bilingual children can provide a natural experiment for examining whether 

working memory skills underlie development of phonological awareness.  If working 

memory skills, measured using nonword repetition and complex sentence span tasks, 

predict children’s phonological awareness growth in their first and second language, this 

would provide support for the view that phonological awareness development depends on 

the efficiency of phonological coding in working memory.   
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Phonological awareness development in bilinguals 

The majority of research specifically exploring underlying mechanisms of 

phonological awareness has been conducted with monolingual speakers.  However, 

research with bilingual speakers may provide some insight into this issue.  A growing 

number of phonological awareness studies with bilinguals have been conducted, 

primarily to explore cross-language transfer of skills and the relationship between 

phonological awareness skills in their native language and literacy acquisition in English.  

Cross-language transfer between Spanish and English is of particular interest, given that 

Spanish is the most common primary language of students classified as Limited English 

Proficient in the U.S. (Kindler, 2002).  

In this literature, there is some disagreement as to whether or not the development 

of phonological awareness is specific to a a particular language.  A logical question that 

has been asked is how one could have phonological awareness in a language one does not 

know (Januzzi, 1998).  If each language has a unique phonological system, phonological 

awareness development may be constrained by the phonology of a given language 

(Caravolas & Bruck, 1993; Cossu, Shankweiler, Liberman, Katz, & Tola, 1988, Januzzi, 

1998; Stuart-Smith & Martin, 1999).   

There are important differences between the phonological systems of Spanish and 

English in phonemes, phonotactic constraints, syllable structure, and word length.  There 

are approximately 24 phonemes in Spanish and 44 in English.  Spanish has only five 

tense vowels (/�/, /e/, /i/, /o/, /u/) and diphthongs compared to the numerous tense and lax 

vowels (/�/, /�/, /�/, /e/, /�/, /i/, /�/, /o/, /�/, /u/, /�/) and diphthongs of English.  The two 
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languages share the majority of their consonants, but many consonants differ with respect 

to their voice onset times (e.g., Spanish vs. English /p/), degree of aspiration (e.g., 

Spanish vs. English /t/), place of articulation (e.g., Spanish dentalized vs. English alveolar 

/d/), and manner of articulation (e.g., Spanish tap /�/ and trilled /�/ vs. English rhotic /r/).  

In addition, consonant clusters are relatively infrequent in Spanish.  They can occur in 

initial or medial word position, but not in word final position.  In contrast, consonant 

clusters are frequent in English and may occur in all word positions.  Only six phonemes 

can occur in word final position in Spanish (/d/, /x/, /l/, /n/, /�/, /s/), but most phonemes 

can close words in English, with a few exceptions (/h/, /j/, /w/).   

At the syllabic level, Spanish has a more clearly defined syllable structure than 

English.  Spanish is a syllable-timed language, meaning that all syllables have 

approximately equal duration.  English, on the other hand, is a stress-timed language in 

which syllable duration depends on whether the syllable is stressed or unstressed.  In 

Spanish, the most common syllable shape is the open Consonant-Vowel (CV) syllable 

(e.g., co-me, pe-lo-ta).  In English, the predominant syllable shape is the closed CVC 

(e.g., cat, book).  In Spanish, most words are polysyllabic.  Monosyllabic words in 

Spanish are generally function words such as prepositions, conjunctions, pronouns, and 

articles.  English has numerous monosyllabic words, many of which are content words.   

Despite differences in their phonological systems, investigators have found 

consistent evidence of cross-language transfer of phonological awareness skills between 

Spanish and English (August, Calderon, & Carlo, 2002; Cisero & Royer, 1995; 

Durgunoglu, Nagy, & Hancin-Bhatt, 1993; Gottardo, 2002; Leafstedt & Gerber, 2005; 
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Lindsey, Manis, & Bailey, 2003; Quiroga, Lemos-Britton, Mostafapour, Abbott, & 

Berninger, 2002; Swanson, Saez, Gerber, Leafstedt, 2004).  These findings have both 

practical and theoretical implications.  Of practical interest, based on the correlation 

between early phonological skills in Spanish and reading outcomes in English a year 

later, Durgunoglu and her colleagues have suggested that enhancing children’s 

phonological awareness skills in Spanish may help improve their English literacy 

acquisition.  However, this correlation may be mediated by English language 

development (Manis, Lindsey, & Bailey, 2004).  Of theoretical interest, robust cross-

language transfer of skills may indicate that phonological awareness is not dependent on 

language-specific factors.  Rather, evidence of cross-language transfer of phonological 

awareness has been interpreted to implicate the role of a general underlying cognitive 

mechanism (such as working memory) rather than language-specific skills per se (Cisero 

& Royer, 1995; Durgunoglu, et al., 1993; Leafstedt & Gerber, 2005; Lindsey, Manis, & 

Bailey, 2003).   

 

PURPOSE 

This study was designed to bridge the literature on phonological awareness with 

monolingual and bilingual populations and to expand on the research with bilinguals in 

order to evaluate the mechanisms underlying phonological awareness development.  

Because current research provides conflicting support for the language-based versus the 

memory-based theory of phonological awareness development, other ways of testing 

these two theories are necessary.  In the present study, we will examine children’s 
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phonological awareness performance in English (L2) before and after receiving a short 

period of phonological awareness instruction in Spanish (L1). In this way, the effect of 

Spanish training on English gains can be explored while limiting the potential 

confounding factors of literacy experience and exposure to English.  This pre-post 

instruction design will also provide an experimental condition in which to evaluate the 

language-based and memory-based theories of phonological awareness development.  

Metsala and Walley (1998) proposed that lexical restructuring occurs on a word-

by-word basis and is influenced by factors including vocabulary size, word familiarity, 

and age-of acquisition.  Sequential bilinguals are those who begin learning a second 

language after already having acquired a first language (Valdes & Figueroa, 1994).  

Given the differences in vocabulary knowledge, word familiarity, and age-of acquisition 

between their first and second language, sequential bilinguals provide a natural 

experiment for examining the influence of language-specific knowledge on phonological 

awareness.  According to the language-based model of phonological awareness, a 

significant difference between phonological awareness development in sequential 

bilinguals’ first language (L1) and a less familiar second language (L2) would be 

expected.   

Bilinguals can also provide a natural experiment for examining whether working 

memory skills underlie development of phonological awareness.  If working memory 

skills, measured using nonword repetition and complex sentence span tasks, predict 

children’s responsiveness to phonological awareness instruction in both languages, this 

would provide support for the view that phonological awareness development depends on 
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the efficiency of phonological coding in working memory.  Following phonological 

awareness instruction in Spanish, if children make similar gains on phonological 

awareness tasks in their primary language, Spanish, and in their weaker language, 

English, this evidence would seriously challenge the previously described view that 

phonological awareness is driven by language-specific knowledge.   

Research questions 

1. Does phonological awareness instruction in Spanish directly lead to increased 

phonological awareness skills in English?  

2. Is there a significant difference between children’s phonological awareness gains 

in Spanish and English following instruction? 

3. Does performance on measures of working memory predict children’s 

responsiveness to phonological awareness instruction?   

Hypotheses 

It is hypothesized that children will display significant phonological awareness 

gains in both L1 and L2 following phonological awareness training in L1 and that 

performance on working memory measures will predict children’s gains and transfer of 

skills.  Based on current evidence of cross-language transfer, it is also hypothesized that 

there will not be a significant difference between children’s phonological awareness 

gains in Spanish and English. These findings would support the memory-based model of 

phonological awareness (Figure 2) over the language-based model (Figure 1).  
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Potential significance of findings 

1. Findings that phonological awareness training in Spanish leads to increased 

phonological awareness performance in English would support the proposal made 

by Durgunoglu et al. (1993) that enhancing children’s phonological awareness 

skills in their first language, Spanish, may improve their reading development in 

English.  Direct gains on English measures following Spanish instruction would 

support Durgunoglu and her colleagues’ proposal that building on children’s skills 

Spanish would support literacy acquisition in English while controlling for 

differences in children’s literacy experiences and various amounts of exposure to 

English (Manis et al., 2004).  Thus, the current study may offer stronger evidence 

that increased skills in English are a direct outcome of training in Spanish, and 

hence, a more direct measure of cross-language transfer than previous correlations 

between performance in Spanish at one time and performance in English at a later 

time.   

2. Findings of a significant difference between children’s phonological awareness 

performance in L1 and a weaker L2 could be attributed to differences in their 

vocabulary knowledge, word familiarity, and age-of acquisition between the two 

languages, thereby providing support for the theory that language-specific 

knowledge drives phonological awareness development (see Figure 1).  On the 

contrary, evidence that children make similar gains in L1 and L2 despite their 

differences in vocabulary knowledge, word familiarity, and age-of acquisition 

between the two languages would seriously challenge the argument that 
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phonological awareness is driven by language-specific knowledge. 

3. If working memory skills predict children’s responsiveness to phonological 

awareness instruction in both languages, this would provide strong support for the 

view that phonological awareness development depends on the efficiency of 

phonological coding in working memory (see Figure 2).   
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Chapter Two: Method 

PARTICIPANTS 

Thirty-four kindergartners whose first and predominant language was Spanish and 

who were learning English as a second language were recruited for this study.  All 

children were enrolled in bilingual education in a central Texas school district where the 

majority of instruction was provided in Spanish.  Children qualified for the bilingual 

education program because their parents reported that the primary home language was 

Spanish and because they performed in the limited English proficient range on a formal 

language proficiency assessment at the beginning of the school year.  Eligibility 

information was obtained from parent and teacher questionnaires (Restrepo, 1995; 1998; 

Gutiérrez-Clellen & Kreiter, 2003; see Appendices A-B) and a speech and language 

screening based on a spontaneous narrative production.  Specifically, eligibility 

requirements were as follows: (1) No reported speech, language, learning, physical, or 

health concerns.  (2) On a scale of 1 to 5 (low to high), parent rating of their child’s 

ability to understand and speak Spanish as 4 or 5; (3) parent rating of their child’s ability 

to understand and speak English as 2 or below.  (4) On a proficiency scale of 0 to 4 (low 

to high), teacher rating of the child’s Spanish proficiency and frequency of use as a 3 or 

4; (5) teacher rating of the child’s English proficiency and frequency of use as 2 or 

below; (6) mastery of 18 Spanish consonants (90% correct production; Acevedo, 1993) 

or mastery of 17 Spanish consonants and substitution of a tap for a trilled /r/; (7) 82% 

grammaticality level or higher (Restrepo, 1998).   

For the speech and language screening, participants generated a narrative sample 
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based on the wordless picture book Frog, where are you? (Mayer, 1969).  The examiner 

noted any speech errors online.  The author or a bilingual research assistant transcribed 

the narratives verbatim, including speech errors of phoneme omission and substitution, 

using the Systematic Analysis of Language Transcripts (SALT; Miller & Chapman, 

1984) software.  A second person reviewed the recordings and transcripts to check for 

transcription accuracy and to segment utterances into communication units (C-units; 

Loban, 1976).  Any transcription disagreements were resolved by a third person.  The 

transcripts were then coded for phoneme accuracy and grammaticality.  The first ten 

required occurrences of each phoneme in question were coded as correct or incorrect 

(having an omission or substitution), and the percent correct production (Shriberg & 

Kwiatkowski, 1982) was calculated.  Each C-unit was coded as grammatically correct or 

incorrect using the Spanish criteria used by Fiestas and Peña (2004), and the percentage 

of grammatical utterances was calculated.    

Of the pool of potential participants, 25 children between the ages of 60 and 72 

months (M= 67 months; 11 boys, 14 girls) met all the eligibility requirements.  All 

children were from Latino American backgrounds (23 Mexican, 1 Honduran, 1 

Colombian).  Twenty of these participants’ parents (80%) reported that their child 

received free or reduced lunch at their school.  Sixty-four percent of children had 

attended preschool.  Twelve percent of participants’ mothers reported attending college, 

32% completed high school, 24% did not attend high school, and 32% did not report 

education level.   

 



 21 

PROCEDURES 

Each participant was seen individually on three occasions for testing and 

phonological awareness instruction.  Sessions were scheduled within one week during 

September and October of their kindergarten year and took place in quiet locations within 

the children’s schools.  Descriptions of the test tasks are as follows: 

1.  A Spanish adaptation of the Competing Language Processing Test (CLPT; 

Gaulin & Campbell, 1994) was designed by the author to measure both storage and 

processing components of verbal working memory (see Appendix C).  To the 

investigator’s knowledge, there was no published measure of verbal working memory for 

Spanish-speaking pre-readers, despite recommendations to incorporate processing based 

measures into the assessment of children from culturally and linguistically diverse 

backgrounds (TDollaghan & Campbell, 1998; TKohnert, 2004; Laing & Kamhi, 2003; 

Gutierrez-Clellen, Calderón, & Weismer, 2004).  As a result, the CLPT was adapted for 

younger Spanish-speaking children.  For this task, the child listened to a series of simple 

sentences. Sentence comprehension was measured by asking the child to identify the 

truthfulness of the sentences by responding “yes” or “no” immediately after each 

sentence was spoken.  Examples of sentences from the original CLPT are “Giants are 

UsmallU.  Apples are UsquareU.”  After a series of sentences are presented and judged for 

truthfulness, the clinician asked the child to recall the last words presented in the series 

(i.e., small, square).  Because younger children may have difficulty comprehending and 

responding to questions involving concepts such as size, color, shape, and sequence (e.g., 

What was the last word of each sentence?) such as those used in the original CLPT, the 
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content of each of the adapted sentences related to familiar food items.  Common words 

were selected from the MacArthur Inventarios del Desarrollo de Habilidades 

Comunicativas (Jackson-Maldonado et al., 2003).   

The clinician presented two practice sets that were repeated as necessary to ensure 

that the child understood the task.  Instructions were as follows: “Voy a leer unas frases.  

Pon atención a las comidas que digo.  Primero, quiero que me digas si cada frase es 

verdad, contestando sí o no.  Después, vas a repetir las comidas que se pueden comer 

(I’m going to read some sentences.  Pay attention to the foods that I say.  First, I want you 

to tell me if each sentence is true, answering yes or no.  Then, you will repeat the foods 

that can be eaten).  An example of one set was “La gente come UpapasU.  La gente come 

UuvasU.  La gente come llaves.  Qué he dicho que se puede comer? (People eat UpotatoesU.  

People eat UgrapesU.  People eat keys.  What did I say that people can eat?).  The child 

received one point for each food in that series recalled correctly.  For example, the child 

received 2 points for responding “papas” and “uvas” (potatoes and grapes).  The child 

was asked to recall more items in each subsequent series.  The number of food items 

recalled correctly was recorded as the raw score.  The highest possible raw score on this 

measure was 20. 

2.  The Nonword Repetition subtest of the Test of Phonological Processing in 

Spanish (TOPPS; August, et al., 2001) was designed to tap underlying phonological 

representations (Gathercole & Baddeley, 1989) and measure the short-term storage 

component of working memory.  Following the TOPPS instructions, children received a 

score of 1 if they repeated the entire nonword correctly and a score of 0 for an incorrect 
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response.  The highest possible raw score was 18.   

3.  Receptive One-Word Picture Vocabulary Test- Spanish-Bilingual Edition 

(Academic Therapy Publications, 2001).  This test was administered twice on separate 

days to obtain a measure of children’s vocabulary knowledge in each language.  Because 

the item difficulty sequence for this test was based primarily on English monolinguals’ 

lexical development, an extended ceiling of ten items was used for administration in both 

languages (Peña & Kester, 2004).  Raw scores were recorded.   

4.  Letter naming.  The evaluator presented written letters and asked the child to 

name each letter in Spanish.  The total score was the number of letters the child named 

correctly.  The highest possible raw score was 30.   

For pre-testing and post-testing, children completed four phonological awareness 

subtests of the Test of Phonological Processing in Spanish (TOPPS) and the 

Comprehensive Test of Phonological Processing-English version (C-TOPP; Wagner, 

Torgesen, & Rashotte, 1999).  The Spanish version was designed to be equivalent to the 

English version, which is generally considered to be the gold standard of phonological 

processing tests in English.  The evaluator first told the children that they would play 

games with Spanish and English words and the sounds in these words.  Directions were 

presented in Spanish.  For each subtest, items were presented in one language, then in the 

other, with counterbalanced order of language presentation.  The following tasks were 

chosen because they have been observed to be correlated with children’s reading skills in 

Spanish (Carrillo, 1994; Durgunoglu et al., 1993; Jiménez, 1997; Manrique & Signorini, 

1994; Signorini, 1997; Vernon & Ferreiro, 1999) and are at an appropriate difficulty level 
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for observing kindergartners’ gains following two sessions of instruction.   

USound matchingU.  (a) Initial sound matching.  The investigator presented four 

pictures, named the first one, and indicated what sound it started with.  The investigator 

then asked the child which of the three other words started with the same sound.  The 

child was asked to point to the correct picture.  There were 10 items on this subtest.  The 

child earned one point for each correct match.  The highest possible raw score was 10.  

(b) Final sound matching.  The investigator presented four pictures, named the first one, 

and indicated what sound it ended with.  The investigator then asked the child which of 

the three other words ended with the same sound.  The child pointed to the correct 

picture.  There were 10 items on this subtest.  The child earned one point for each correct 

match.  The highest possible raw score was 10.   

UBlendingU.  The investigator said a series of syllables or individual phonemes and 

asked the child what word the sounds made.  The child responded by saying the complete 

word.  Words become progressively longer to gradually increase item difficulty.  There 

were 20 items on this subtest, each worth one point.  The highest possible raw score was 

20. 

USegmentingU.  The investigator presented a word and asked the child to say the 

individual phonemes.  The child was required to say each phoneme of the word to earn 

one point.  Words become progressively longer to gradually increase item difficulty.  

There were 20 items on this subtest.  The highest possible raw score was 20.     

Performance on the four tasks was summed to yield a total phonological 

awareness score in each language.   
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Description of Phonological Awareness Instruction 

The investigator provided each child two, 25 minute sessions of phonological 

awareness instruction in Spanish.  The investigator then retested the child using the same 

subtests of the TOPPS and the C-TOPP.  The instruction targeted initial phoneme 

identification, syllable blending, syllable segmentation, phoneme blending and phoneme 

segmentation.  Instruction was based on several principles of effective phonological 

awareness training.  The investigator provided explicit instruction to increase children’s 

awareness of sounds in spoken language as well as their awareness of the link between 

spoken and written language (Ayres, 1995; Fuchs et al., 2001).  Instruction incorporated 

oral and picture stimuli (Fowler, 1990) and physical manipulatives to help the child focus 

and reflect on the task (DeFior & Tudela, 1994).  The investigator presented a series of 

activities that gradually increased in difficulty level, with most instructional time 

targeting blending and segmentation skills which appear to be most closely related to 

reading and spelling (Ayres, 1995; Carrillo, 1994; Durgunoglu et al., 1993; Fox & Routh, 

1984; Jiménez, 1997; Lundberg, Frost, & Peterson, 1988; Manrique & Signorini, 1994, 

O’Connor, Jenkins, Leicester, & Slocum, 1993; Torgesen, Morgan, & Davis, 1992; 

Vernon & Ferreiro, 1999).  Selection of targeted skills and specific word stimuli was also 

based on research on phonological awareness development in Spanish-speaking children 

(see Gorman & Gillam, 2003, for a review).   
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Initial Sound Matching (5 minutes) 

A. Attention through alliteration.  The investigator drew attention to the initial 

sound of words by bombarding the child with words beginning with the same 

sound.  The investigator explained that she would say several words and that 

the child must say the beginning sound of all the words.  The investigator: 

1. said each word while emphasizing the first sound. 

2. had the child imitate each of the investigator’s productions. 

3. at the end of the set, prompted the child to indicate the beginning 

sound of all words in the set. 

4. confirmed a correct response. 

5. pointed out that the words were written with the same first letter. 

If the child responded incorrectly, the investigator: 

1. pointed to the initial letter in the set of written words. 

2. modeled the correct response by pronouncing the first sound. 

3. told the child to listen carefully for that first sound. 

4. repeated each word while pointing to the first letter and 

pronouncing the first sound with greater emphasis. 

5. had the child imitate the investigator’s production. 

6. at the end of the set, offered the child another opportunity to 

indicate the first sound. 

7. confirmed or modeled the correct response. 

8. moved on to the next set. 
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B. Picture Worksheet: The investigator explained that the child must look at the 

pictures, say the first sound of each word in the pictures, and then name the two 

words that begin with the same sound.  The investigator first modeled the task.  

The investigator: 

1. presented a series of pictures and name the words. 

2. pronounced the first sound in each word. 

3. repeated the two words that shared the same initial sound. 

4. uncovered the words written underneath the pictures and pointed 

out whether or not the two words were written with the same first 

letter. 

5. then asked the child to follow the investigator’s model with the 

next set of pictures. 

If the child responded incorrectly, the investigator: 

1. pronounced and had the child imitate the target first sound. 

2. told the child to listen carefully for that first sound. 

3. repeated the next word while pronouncing the first sound with 

greater emphasis. 

4. had the child imitate the investigator’s production. 

5. asked the child if the word contained the target sound. 

6. confirmed a correct response/corrected the child by repeating the 

target sound and responding that the word did not start with that 

sound. 
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7. continued steps 1-6 until both words beginning with the target 

sound were named. 

8. uncovered the words written underneath the pictures and pointed 

out whether or not the two words were written with the same first 

letter. 

9. continued with the next set to present increased exposure to the 

task and opportunities for success. 

Final phoneme matching was not taught as an isolated skill because the current 

literature does not indicate that it is the most functional skill in Spanish to target during 

instruction.  Instead, the investigator reinforced children’s ability to identify both first and 

last sounds during the segmentation instruction.   

Blending (10 minutes) 

A. Picture puzzles: The investigator explained that she was going to say the sounds 

in words and that the child must connect the sounds to produce the complete 

word.  To teach this skill, the investigator presented pictures with their 

corresponding words written underneath.  There was one puzzle piece for each 

targeted sound (2-4 syllables or phonemes) and its corresponding written letters.  

The investigator first modeled the task.  The investigator: 

1. pointed to each puzzle piece and counted the number of sounds 

in the word. 

2. pronounced each sound once the child put the pieces together to 

form the complete picture. 
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3. moved her finger left to right over the letters while connecting 

the sounds slowly to produce the complete word. 

4. then asked the child to follow the investigator’s model for the 

next picture, with the investigator pronouncing the sounds for 

each new word. 

If the child responded incorrectly, the investigator: 

1. pronounced and had the child imitate the sounds. 

2. provided hand-over-hand cues, moving the child’s finger left to 

right over the letters while she and the child connected the 

sounds verbally in unison. 

3. gave the child another opportunity to produce the complete word 

unassisted. 

4. confirmed or modeled the correct response. 

5. repeated these steps if necessary. 

6. continued with the next word to provide increased exposure to 

the task and opportunities for success. 

B. Pennies: The investigator explained that she was going to say the sounds in 

words and that the child must connect the sounds together to produce the 

complete word, but that the pennies now represented the sounds.  This task 

was similar to the previous task, but the picture and letter support was 

removed, thereby ceding more responsibility to the child.  Word pairs were 

included to maximize children’s chances for success.  There was one penny 
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for each targeted sound (2-6 phonemes).  The investigator first modeled the 

task.  The investigator: 

1. pointed to each penny and counted the number of sounds in the 

word. 

2. pronounced each sound. 

3. moved her finger left to right over the pennies while connecting 

the sounds verbally to produce the complete word. 

4. then asked the child to follow the investigator’s model for the next 

word, with the investigator pronouncing the sounds for each new 

word. 

5. indicated when only one sound changed for the next word. 

If the child responded incorrectly, the investigator: 

1. pronounced and had the child imitate the sounds. 

2. provided hand-over-hand cues, moving the child’s finger left to 

right over the pennies while she and the child connected the 

sounds verbally in unison. 

3. gave the child another opportunity to produce the complete word 

unassisted. 

4. confirmed or modeled the correct response. 

5. repeated these steps if necessary. 

6. continued with the next word to provide increased exposure to the 

task and opportunities for success. 
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Segmenting (10 minutes) 

1. Picture puzzles:  The investigator explained that she was going to say the 

complete word and that the child must say each sound in the word.  The 

same familiar stimuli from the blending training were also used for 

segmentation training to maximize children’s chances for success.  The 

investigator first modeled the task.  The investigator: 

1. presented the word puzzle while saying the complete word. 

2. pointed to each puzzle piece while counting the number of sounds 

in the word. 

3. pronounced each sound in the word while pointing to the letters on 

each puzzle piece. 

4. reinforced the child’s understanding of first and last sounds by 

identifying and repeating these sounds. 

5. then asked the child to follow the investigator’s model for the next 

picture, with the investigator providing the name for each new 

word. 

If the child did not respond correctly, the investigator: 

1. pronounced and had the child imitate the complete word. 

2. provided hand-over-hand cues while she and the child pronounced 

each sound in unison. 

3. gave the child an opportunity to repeat the sounds unassisted. 

4. confirmed or modeled the correct response. 
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5. repeated these steps if necessary. 

6. continued with the next word to provide increased exposure to the 

task and opportunities for success. 

2. Pennies:  The investigator explained that she was going to say the complete 

word and that the child must say each sound in the word, but that the pennies 

now represented the sounds.  This task was similar to the previous task, but 

the picture and letter support was removed, thereby ceding more responsibility 

to the child.  The same familiar stimuli from the blending training as well as 

word pairs were used for segmentation training to maximize children’s 

chances for success.  The investigator first modeled the task.  The 

investigator: 

1. pronounced the complete word. 

2. pointed to each penny while counting the number of sounds in the 

word. 

3. pronounced the individual sounds in the word while pointing to 

each penny. 

4. then asked the child to follow the investigator’s model for the next 

word, with the investigator providing the name for each new 

word. 

5. indicated when only one sound would change for the next word. 

If the child did not respond correctly, the investigator: 

1. pronounced and had the child imitate the complete word. 
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2. provided hand-over-hand cues while she and the child pronounced 

each sound in unison. 

3. gave the child an opportunity to repeat the sounds unassisted. 

4. confirmed or modeled the correct response. 

5. repeated these steps if necessary. 

6. continued with the next word to provide increased exposure to the 

task and opportunities for success. 

The word stimuli used during instruction are included in Appendix D.  The same 

sequence of activities was targeted on both days of instruction.  Word stimuli were 

repeated the second day as time allowed.  Each child was exposed to the entire set of 

word stimuli by the end of the second day of instruction.   

 

Reliability 

Twenty percent of the recordings of the nonword repetition task were randomly 

selected to calculate inter-rater reliability scoring of the nonword repetition task.  Word-

by-word agreement for nonword repetition scoring was 93%.  Another 20% of narratives 

were randomly selected for transcription and coding reliability checks.  Point-by-point 

intercoder reliability was 97% for C-unit segmentation, 94% for grammaticality, and 95% 

for speech coding.   
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Chapter Three:  Results 

Children’s phonological awareness skills were tested in Spanish and English before 

(Time 1) and after (Time 2) receiving instruction in Spanish.  Phonological awareness 

was measured using four subtests in each language from the Test of Phonological 

Processing in Spanish (TOPPS) and the Comprehensive Test of Phonological Processing-

English version (C-TOPP).  The highest possible raw score on each of the sound 

matching subtests was 10.  The highest possible raw score on both the blending and 

segmenting subtests was 20.  Raw scores on the four tasks were summed to yield a total 

score in each language.  Gain scores were calculated by subtracting Time 1 scores from 

Time 2 scores.   
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Table 1. 

Means and Standard Deviation for Dependent Variables 

 Time 1  Time 2  Gain 

 M SD  M SD  M SD 

Initial sound matching         

     Spanish 6.56 3.34  7.80 3.04  1.24 2.05 
     English 5.36 3.60  6.92 3.56  1.56 1.83 
Final sound matching          
     Spanish 3.60 3.65  5.16 3.56  1.56 2.20 
     English 3.04 3.36  4.04 3.89  1.00 1.61 
Blending          
     Spanish 4.12 4.21  7.64 5.17  3.52 3.82 
     English 3.64 3.72  7.04 4.70  3.40 3.44 
Segmenting          
     Spanish 2.12 4.73  5.48 6.01  3.36 4.02 
     English 1.84 4.33  4.88 5.38  3.04 3.25 
Total          
     Spanish 16.40 12.86  26.08 16.10  9.68 7.06 
     English 13.88 12.00  22.88 16.03  9.00 6.21 

 

Children’s phonological awareness gains were evaluated using a repeated 

measures MANOVA design.  The dependent variables were the raw scores on each of the 

4 phonological awareness measures (initial sound matching, final sound matching, 

blending, and segmenting) at Time 1 and Time 2 in both Spanish and English. The means 

and standard deviations for these variables as well as for total composite scores are 

presented in Table 1. 
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Question 1: Does phonological awareness instruction in Spanish directly lead to 

increased phonological awareness skills in English?   

A two-way within subjects repeated measures MANOVA was computed to 

analyze the effects of Time (Time 1, Time 2) and Language (Spanish, English) on 4 

measures of phonological awareness.  The dependent variables were the raw scores at 

Time 1 and Time 2 on each of the phonological awareness measures (initial sound 

matching, final sound matching, blending, and segmenting) in Spanish and English.   

There was a significant main effect for Time, F(4,21) = 14.608, p< .001, partial 

eta squared = .736, indicating that phonological awareness instruction in Spanish led to a 

general increase in phonological awareness skills across both Spanish and English.  

Cohen’s d effect sizes were then calculated to evaluate the magnitude of gain.  Based on 

Cohen’s (1988) recommendations, an effect size of .2 is considered small, .5 is medium, 

and .8 is large.  A total composite score in each language was calculated by adding raw 

scores from all four measures.  Based on the total scores, analyses yielded Cohen’s d 

effect size values of .66 in Spanish and .64 in English.  Overall, the phonological 

awareness instruction provided in Spanish led to similar, moderate total gains in both 

Spanish and English (see Figure 3).  With respect to the individual measures, pairwise 

comparisons using the Bonferroni adjustment to control for Type I error revealed 

significant increases (p< .01) on all 4 phonological awareness measures in each language.   
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Figure 3.  
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Question 2: Is there a significant difference between children’s phonological awareness 

gains in Spanish and English following instruction? 

A two-way within subjects repeated measures MANOVA was conducted to 

analyze the effects of Time (Time 1, Time 2) and Language (Spanish, English) on 4 

measures of phonological awareness.  The dependent variables were the raw scores at 

Time 1 and Time 2 on each of the phonological awareness measures (initial sound 

matching, final sound matching, blending, and segmenting) in Spanish and English.  The 

main effect for Language was significant, F(4,21) = 6.965, p<.01, partial eta squared = 

.570, with higher performance in Spanish (M= 21.24  , SD= 15.23) than English (M= 

18.38 , SD = 14.73).  The potential Time by Language interaction was the most critical 

for answering the second research question.  The interaction between Time and 
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Language, F(4,21) = .581, p=.680, partial eta squared = .100, was not significant.  The 

differences between gains in Spanish and English were insignificant for all 4 

phonological awareness measures at each time.  The percentage overlap of the 

distributions (Cohen, 1988) was 92.3%, which equates to an rP

2
P value of .002, indicating 

that there were substantial similarities across the four phonological awareness measures.  

Follow-up univariate analyses revealed the following results for the time by language 

interaction for each individual measure: initial sound matching F(1,24) = .475, p= .497, 

partial eta squared = .019; final sound matching F(1,24) = 1.022, p= .322, partial eta = 

.041; blending F(1,24) = .095, p= .760, partial eta squared = .004; and segmenting F(1, 

24) = .644, p=.430, partial eta squared = .026 (see Figures 4-7).  Findings of similar gains 

in Spanish and English after instruction that was provided only in Spanish are not 

consistent with the notion that language-specific knowledge is the underlying mechanism 

that drives phonological awareness development. 

To evaluate the magnitude of children’s gains on individual measures, we 

computed Cohen’s d effect sizes on initial sound matching, final sound matching, 

blending, and segmenting tasks.  The effect sizes in Spanish were .39, .43, .75, and .62, 

respectively.  Very similar effect sizes were obtained in English: .44, .28, .80, and .62 

respectively (see Table 2).  These effect sizes suggest large gains on the blending task in 

Spanish, moderate gains on the blending task in English, moderate gains on segmenting 

tasks in both languages, and small gains on initial sound matching and final sound 

matching tasks in both languages.   
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Table 2. 

Effect Sizes for Phonological Awareness Gains in Spanish and English 

  d 

Initial sound matching  
     Spanish .39 
     English .44 
Final sound matching  
     Spanish .43 
     English .28 
Blending  
     Spanish .75 
     English .80 
Segmenting  
     Spanish .62 
     English .62 
Total  
     Spanish .66 
     English .64 
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Figure 4.  
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Figure 5.  
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Figure 6.  
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Figure 7.  
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The relationships between phonological awareness gains and the major variables 

measured in the study were then analyzed.  These variables included memory, as 

measured by raw scores on the Competing Language Processing Test-Spanish adaptation 

and the Nonword Repetition subtest of the TOPPS, vocabulary, as measured by raw 

scores on the Receptive One-Word Picture Vocabulary Test- Spanish-Bilingual Edition 

administered in Spanish (ROW-Spanish) and English (ROW-English), letter knowledge, 

and age.  The means and standard deviations for these variables are presented in Table 3.   

 

Table 3. 

Means and Standard Deviation for Independent Variables 

 M SD 

Age (months) 67.40 3.97 
Letter knowledge 19.60 8.72 
ROW-Spanish  52.44 9.05 
ROW-English 31.96 7.89 
CLPT-Spanish   5.80 3.78 
Nonword Repetition 11.04 2.48 

Note: ROW-Spanish = Receptive One-Word Picture Vocabulary Test -Spanish-Bilingual Edition 
administered in Spanish; ROW-English = Receptive One-Word Picture Vocabulary Test -Spanish-
Bilingual Edition administered in English; CLPT-Spanish = Competing Language Processing Test-Spanish 
adaptation 
 

To examine factors that are associated with phonological awareness growth, 

correlation coefficients were computed between total phonological awareness gain scores 

in Spanish and English and measures of age, letter knowledge, ROW-Spanish, ROW-

English, CLPT-Spanish, and Nonword Repetition.  Using the Bonferroni approach to 

control for Type I error across the 12 correlations, a p value of less than .004 (.05/12 = 
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.004) was required for significance.  The results of the correlation analyses are shown in 

Table 4.  Based on Cohen’s (1988) recommendations, correlations of .5 and greater are 

considered large, .3-.49 moderate, .1-.29 small, and below .1 insubstantial.  Three of the 

12 correlations were statistically significant and strongly correlated with phonological 

awareness gains.   

 

Table 4. 

Bivariate Correlations Between Phonological Awareness Gains and Age, Letter 

Knowledge, Vocabulary, and Memory 

 Total Spanish Gains Total English Gains 

Age .173 .137 
Letter Knowledge .444 .516 
ROW-Spanish .719* .561* 
ROW-English .354 .479 
CLPT-Spanish .681* .420 
Nonword Repetition .454 .505 

* p <.004 

 

Results indicated that there was not a significant correlation between age and total 

gains in Spanish or English (r = .137 - .173) given that participants were similar in age.  

There was a moderate but non-significant correlation between letter knowledge and total 

Spanish gains (r = .444) and a large but non-significant correlation between letter 

knowledge and total English gains (r = .516).  There was a large and statistically 

significant correlation between performance on the CLPT-Spanish task and total 
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phonological awareness growth in Spanish (r = .681), and a moderate but non-significant 

correlation between the CLPT-Spanish task and growth in English (r = .420).  

Performance on the Nonword Repetition task was moderately correlated with gains in 

Spanish (r = .454) and slightly more highly correlated with gains in English (r = .505).  

Interestingly, the correlation of performance on the ROW-Spanish with both total 

Spanish gains (r = .719) and total English gains (r = .561) was large and statistically 

significant.  Gains in English were more highly correlated with Spanish vocabulary (r= 

.561) than with English vocabulary (r= .479).  Thus, it does not appear that the influence 

of vocabulary on phonological awareness gains was language-specific.  As a result, raw 

scores from the ROW-Spanish and ROW-English were added together into a total 

vocabulary score (ROW-Total) to evaluate the relationship between total vocabulary and 

phonological awareness gains.  Results indicated that the correlations between 

phonological awareness gains in Spanish and English and ROW-Total (r = .710 and .676, 

respectively) was about as high or higher than the correlations between phonological 

awareness gains and vocabulary in Spanish and English separately (r = .719, .479, 

respectively; see Table 5).   
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Table 5. 

Bivariate Correlations Between Major Variables Including Total Vocabulary 

 1 2 3 4 5 6 7 8 

1. Age -        
2. Letter Knowledge .283 -       
3. ROW-Spanish .245 .421 -      
4. ROW-English .167 .353 .192 -     
5. ROW-Total .270 .503 .806 .735 -    
6. CLPT-Spanish .367 .334 .610 .246 .570 -   
7. Nonword Repetition .151 .312 .310 .154 .307 .670 -  
8. Total Spanish Gains .173 .444 .719 .354 .710 .681 .454 - 
9. Total English Gains .137 .516 .561 .479 .676 .420 .505 .784 

Note: ROW-Total = ROW-Spanish and ROW-English raw scores combined 

 

Question 3: Does performance on measures of working memory predict children’s 

responsiveness to phonological awareness instruction? 

Regression analyses were conducted to determine how well phonological 

awareness growth was predicted by individual measures of working memory, the CLPT-

Spanish and the Nonword Repetition task.  The dependent variables were the total 

phonological awareness gain scores in Spanish (M= 9.68, SD= 7.06) and English (M= 

9.00, SD= 6.21).  Gain scores were calculated by subtracting Time 1 scores from Time 2 

scores.  The total scores reflect the sum of scores on the four measures (initial sound 

matching, final sound matching, blending, segmenting) of phonological awareness.  The 

independent variables were raw scores on the Competing Language Processing Test-

Spanish adaptation (M= 5.80, SD= 3.78) and the Nonword Repetition subtest of the 



 46 

TOPPS (M= 11.04, SD= 2.48).   

R-squared values specify how much variance in phonological awareness is 

accounted for by the working memory measures.  These values indicate the level of 

power with which performance on the working memory measures predicts children’s 

phonological awareness gains, thereby suggesting the extent to which phonological 

awareness development depends on working memory.  R-squared values of .25 and 

greater are considered large, .09-.24 moderate, .01-.08 small, and below .01 insubstantial.  

The CLPT-Spanish was significantly related to total Spanish gains, RP

2
P = .464, adjusted 

RP

2
P = .440, F(1, 23) = 19.885, p= <.001 and total English gains, RP

2
P = .176, adjusted RP

2
P = 

.140, F(1, 23) = 4.921, p< .05.  The Nonword Repetition task was significantly related to 

total Spanish gains, RP

2
P = .206, adjusted RP

2
P = .172, F(1, 23) = 5.974, p= <.05 and total 

English gains, RP

2
P = .255, adjusted RP

2
P = .222, F(1, 23) = 7.863, p <.05.  A multiple 

regression analysis was conducted to determine how well the linear combination of both 

measures of memory predicted gains.  The linear combination of memory was 

significantly related to total Spanish gains, RP

2
P = .464, adjusted RP

2
P = .415, F(2, 22) = 

9.511, p= <.01 and total English gains, RP

2
P = .267, adjusted RP

2
P = .200, F(2, 22) = 4.004, 

p< .05 (see Table 6). 
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Table 6. 

Memory as a Predictor of Phonological Awareness Growth 

 Total Spanish Gains  Total English Gains 

 RP

2
P Adj RP

2
P RP

2
P �  RP

2
P Adj RP

2
P RP

2 
P� 

CLPT-Spanish  .464  .440  .464***   .176  .140  .176* 
Nonword Repetition  .206  .172  .206*   .255  .222  .255* 
Memory (linear combination)  .464  .415  .464**   .267  .200  .267* 

p < .05* 
p < .01** 
p< .001*** 
 

Correlation analyses in this study and in previous research have indicated 

additional variables that present strong associations with phonological awareness, 

particularly vocabulary, letter knowledge, and age.  A series of hierarchical regressions 

was then conducted to compare the predictive power of these variables and the measures 

of working memory.  The dependent variables were the total phonological awareness 

gain scores in Spanish (M= 9.68, SD= 7.06) and English (M= 9.00, SD= 6.21).  The 

independent variables were raw scores on the Competing Language Processing Test-

Spanish adaptation, Nonword Repetition subtest of the TOPPS, the Receptive One-Word 

Picture Vocabulary Test- Spanish-Bilingual Edition administered in Spanish and English, 

a measure of letter knowledge, and age.  The means and standard deviations for the 

independent variables are presented in Table 3.   

Age was entered as the first tier and held constant.  Letter knowledge was 

correlated with phonological awareness scores, as expected (Scanlon & Vellutino, 1996; 

Wagner, Torgesen, & Rashotte, 1994), was moderately correlated with measures of 
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memory (r= .312-.334), and was highly correlated with total vocabulary (r= .503).  As a 

result, letter knowledge was entered as a second variable in the hierarchical regression 

model.  Because the correlations between children’s total vocabulary in Spanish and 

English (ROW-Total) were similar or higher than the correlations between phonological 

awareness gains and vocabulary in each language separately, the ROW-Total score (M= 

84.40, SD= 13.10) was entered as a third variable into the hierarchical model.  The 

CLPT-Spanish and Nonword Repetition scores were both entered into a fourth tier.   

Based on Adjusted RP

2
P, the four measures of age, letter knowledge, vocabulary, 

and memory together accounted for 54.5% of the variance in the phonological awareness 

gain scores in Spanish and 51.3% in English.  When entered at step 2, memory, letter 

knowledge, and vocabulary each accounted for significant variance in total Spanish gains 

(44.1%, 17%, 47.5%, respectively) and total English gains (24.9%, 24.8%, and 44.1%, 

respectively) when age was controlled.  This finding is not surprising considering the 

moderate to high correlations between these three variables.  In order to analyze the 

unique variance that memory, vocabulary, and letter knowledge that each accounted for 

in phonological awareness gains, the RP

2
P change was examined when each variable was 

entered at step 4, after the other three variables had been controlled.  When entered at 

step 4, letter knowledge did not predict total gains in Spanish or English.  Vocabulary 

accounted for 10.5%, and memory accounted for 12.5% of the variance in total Spanish 

gains.  For total English gains, letter knowledge contributed 1.9%, vocabulary 21.2%, and 

memory 10.9% of the variance.  Based on these results, memory appeared to account for 

slightly more variance in total Spanish gains than in total English gains.  On the other 
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hand, vocabulary accounted for much more variance in total English gains than total 

Spanish gains.   

 

Table 7. 

Hierarchical Regression Analysis with Total Phonological Awareness Gains in Spanish 

and English as Dependent Variables and Age, Letter knowledge, Vocabulary, and 

Memory as Predictors 

 Total Spanish Gains  Total English Gains 

Steps 1-4 RP

2
P Adj RP

2
P RP

2 
P�  RP

2
P Adj RP

2
P RP

2
P � 

1. Age .030 -.012 .030  .019 -.024 .019 

2. Memory .471 .395 .441**  .267  .163 .249* 

3. Vocabulary .631 .558 .161**  .595  .515 .328** 

4. LK .640 .545 .009  .614  .513 .019 

        

2. LK .200 .127 .170*  .266 .200 .248* 

3. Memory .535 .443 .336**  .402 .282 .135 

4. Vocabulary .640 .545 .105*  .614 .513 .212** 

        

2. Vocabulary .504 .459 .475**  .459 .410 .441** 

3. LK .516 .446 .011  .506 .435 .046 

4. Memory .640 .545 .125  .614 .513 .109 

  p<.05* 
  p<.01** 
 

In summary, results of this study revealed a significant main effect for Time, 

indicating that the phonological awareness instruction in Spanish led to increased 

performance across both Spanish and English.  The main effect for Language indicated 

higher performance in Spanish than in English across Time 1 and Time 2, reflecting the 
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difference in children’s language proficiency between the languages.  The Time x 

Language interaction was not significant, indicating equivalent gains between Spanish 

and English despite children’s greater language knowledge of Spanish than English.  

There were no significant differences between phonological awareness growth in Spanish 

and English on any task.  Regression analyses indicated that the CLPT-Spanish 

adaptation was a large predictor of phonological awareness growth in Spanish and a 

moderate predictor of phonological awareness growth in English.  The Nonword 

Repetition test was a moderate predictor of phonological awareness gains in Spanish and 

English.  Overall, the linear composite of memory measures was a strong predictor of 

growth in both languages.  Hierarchical regression analyses comparing the predictive 

power of memory and vocabulary yielded ambiguous results.  Memory and total 

vocabulary accounted for similar amounts of variance in phonological awareness gains in 

Spanish.  Total vocabulary appeared to account for a greater amount of variance in 

English gains than measures of memory.  The correlation between total vocabulary and 

the CLPT-Spanish adaptation was high (r= .570) and the correlation between total 

vocabulary and the Nonword Repetition test was moderate (r= .307).  Overall, results 

appear to support the memory-based model over the language-based model of 

phonological awareness.   
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Chapter Four: Discussion 

The purpose of this study was to bridge the corpora of research conducted with 

monolingual and bilingual speakers and to extend the research on phonological 

awareness development in bilinguals in order to evaluate two theories of the mechanisms 

underlying phonological awareness development.  According to the language-based 

model, language-specific knowledge provides the underlying support for phonological 

awareness development.  In contrast, the memory-based model maintains that working 

memory processes underlie phonological awareness due to their role in coding stable 

phonological representations.   

Previous research provides equivocal support for the language-based and 

memory-based models of phonological awareness.  Therefore, new experimental methods 

for evaluating these two models are needed.  In the current study, sequential bilingual 

children’s phonological awareness performance in Spanish (L1) and English (L2) was 

evaluated before and after receiving phonological awareness instruction in Spanish (L1).  

This design allowed us to address a practical issue raised by Durgunoglu and her 

colleagues (1993) about the benefit of supporting phonological awareness in the native 

language.  This design also allowed us to experimentally observe phonological awareness 

growth, thereby addressing the main theoretical motivation of this study, which was to 

weigh the evidence supporting the language-based versus the memory-based models of 

phonological awareness development.  

The first research question was whether phonological awareness instruction in 

Spanish would directly lead to increased phonological skills in Spanish and English.  
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Durgunoglu et al. (1993) proposed that enhancing children’s phonological awareness 

skills in Spanish may help improve their literacy skills in English.  Previous 

investigations have documented the correlation between phonological awareness skills in 

Spanish and English.  As Manis, Lindsey, and Bailey (2004) have pointed out, part of this 

relationship might be mediated by increasing proficiency in English.  To our knowledge, 

bilingual children’s phonological awareness performance in English before and soon after 

receiving instruction in Spanish had not been documented.   

There was a significant main effect for time, indicating that children made gains 

across both Spanish and English following phonological awareness instruction in 

Spanish.  Pairwise comparisons revealed consistent and significant increases on all four 

of the phonological awareness measures in each language.  Results clearly show that 

phonological awareness training in Spanish led to significant gains in phonological 

awareness performance on a variety of tasks administered in both Spanish and English.  

By measuring phonological awareness performance in L2 prior to and after receiving 

instruction in L1, we were able to show direct gains in phonological awareness in English 

while holding children’s literacy experiences and various amounts of exposure to English 

relatively stable.  Analysis of children’s total gain scores in each language indicated 

moderate effect size values of .66 in Spanish and .64 in English.  According to a meta-

analysis conducted by the National Institute of Child Health and Human Development 

(2000), the mean effect size of children’s phonemic awareness gains following training 

programs ranging from one to four hours in duration was .61.  These positive results 

achieved in a short period of time (two, 25 minute sessions) also validate the method of 



 53 

instruction implemented in this study.   

Thus, the current study offers strong evidence of cross-language transfer and 

shows that increased skills in English were a direct outcome of training in Spanish.  

Readers are cautioned that this is not to say that phonological awareness instruction in 

Spanish necessarily leads to better reading outcomes than instruction provided in English.  

Children in this study demonstrated forward transfer of skills from L1 to L2.  However, it 

is possible that instruction in English would lead to backward transfer from L2 to L1, a 

language learning process described by Bates and MacWhinney (1989).  In theory, 

findings of backward transfer following training in English may also be interpreted as 

counter evidence to the language-based theory.  However, presenting instruction in 

English to children in early stages of English language development would essentially 

target both phonological awareness and English vocabulary development.  Therefore, 

backward transfer was not examined in the present study.  In practice, bilingual 

instruction is likely to yield the best results for children learning to read in two languages 

(Leafstedt & Gerber, 2005).   

A comparison of the rate of change, degree of transfer, and long-term effects of 

pedagogical approaches on literacy acquisition with bilinguals of various proficiency 

levels and language ability would be of considerable interest for future research.  Such a 

comparison, however, was not the intent of this study.  This pre-post test design was used 

to generate conditions of phonological awareness development, thereby setting the stage 

for addressing the theoretical research questions, which was the primary purpose of the 

study.  Although observation of children’s learning following instruction may not exactly 
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replicate normal conditions of development as may be observed longitudinally, this 

design provides some control of potential confounding variables such as literacy 

experience, language development, and possibly other unidentified variables that may 

make results from a longitudinal study difficult to interpret.   

The second research question was aimed at evaluating the language-based model 

of phonological awareness.  According to this model, language-specific knowledge drives 

phonological awareness development.  Lexical factors including vocabulary, knowledge 

of many words that sound alike, word familiarity, and age of acquisition of specific 

words influence neural representation of words in long-term memory.  Words that are 

more familiar to a child and acquired at an earlier age, for example, should be stored in 

segmented form before other words.  As a result, these words and their sound 

components should be easier for a child to analyze and manipulate during phonological 

awareness tasks.  Current research indicates consistent correlations between children’s 

vocabulary and phonological awareness skills.  Evidence supporting this theory also 

comes from comparison of English speaking children’s performance on familiar words 

versus nonwords, words rated as having high versus low age-of-acquisition, and also 

words from dense versus sparse neighborhoods.   

Sequential bilinguals were chosen for this study to provide a natural experiment 

for examining the influence of language-specific knowledge on phonological awareness. 

These children presented a clear pattern of differences between their first and second 

language in their vocabulary knowledge, word familiarity, and age-of acquisition.  When 

comparing gains in phonological awareness across the two languages, a significant time 
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by language interaction indicating a substantial difference between children’s 

phonological awareness gains in Spanish (L1) and English (L2) would have provided 

additional support for the language-based model.  However, our results indicated 

substantial similarity between children’s growth in their stronger and weaker language.  

This finding seriously challenges the view that language-specific knowledge is the 

primary mechanism underlying phonological awareness.  This was our prediction, based 

on the correlations of cross-language transfer that have been documented.  Thus, while 

language-specific knowledge may help shape the way words are stored in long-term 

memory on a word-by-word basis (Metsala & Walley, 1998), these fine-grained 

representations do not necessarily translate into better phonological awareness.  Instead, 

these results support the view that a more general cognitive mechanism, such as working 

memory, underlies phonological awareness in both languages (Cisero & Royer, 1995; 

Durgunoglu et al., 1993; Leafstedt & Gerber, 2005; Lindsey, Manis, & Bailey, 2003).   

The third research question was intended to evaluate the memory-based model of 

phonological awareness development.  In this model, the central executive and 

phonological loop components of working memory are proposed to underlie phonological 

awareness due to their role in storing phonological information in and retrieving 

phonological representations from long-term memory.  The Nonword Repetition subtest 

of the TOPPS (August, et al., 2001) was used to tap children’s phonological 

representations and short-term storage ability.  Because several researchers have pointed 

out the importance of using tasks that include both processing and storage components of 

working memory (Daneman & Carpenter, 1980; Leather & Henry, 1994; Oakhill & Kyle, 
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2000), a Spanish adaptation of the Competing Language Processing Test (CLPT; Gaulin 

& Campbell, 1994) was developed for the young participants in this study.  The 

correlation between these measures was high (r = .67), suggesting that the measures were 

tapping a similar construct.   

The memory-based model was evaluated by analyzing how well working 

memory, as measured by the CLPT-Spanish and Nonword Repetition test, predicted 

children’s phonological awareness growth in Spanish and English.  Looking at the 

measures separately, the CLPT-Spanish was a strong predictor of phonological awareness 

growth in Spanish, accounting for about 46% of the variance in gain scores.  The CLPT-

Spanish was a moderate predictor of phonological awareness growth in English, 

accounting for nearly 17.6% of the variance in gain scores.  Performance on the Nonword 

Repetition test did not predict phonological awareness growth in Spanish as well as the 

CLPT-Spanish, but it was still a moderate predictor, accounting for 20.6% of the variance 

in gain scores.  The Nonword Repetition test was a slightly better predictor of growth in 

English, accounting for 25.5% of the variance of English gains.  Together, the memory 

measures were strong predictors of phonological awareness growth in Spanish and 

English, accounting for 46.4% and 26.7%, respectively, of the variance in gain scores.  

These results corroborate the view that it is important to include tasks that tap complex 

processing as well as simple storage components of working memory (Daneman & 

Carpenter, 1980; Leather & Henry, 1994; Oakhill & Kyle, 2000).  These results also 

appear to support the memory-based model of phonological awareness over the language-

based model.   
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While working memory does indeed appear to play a significant role in 

phonological awareness development, it is clearly not the only factor that is involved.  

Because vocabulary is consistently associated with phonological awareness, analysis of 

this factor was also relevant for evaluating theories of phonological awareness 

development.  It is noteworthy that phonological awareness gains in English were more 

highly correlated with Spanish vocabulary than with English vocabulary.  In hindsight, 

this may also be considered as opposing evidence to the language-based model, which 

would predict a stronger correlation between phonological awareness in English and 

English vocabulary skills.  In addition, the relationships between phonological awareness 

gains and total vocabulary scores were equivalent or higher than between phonological 

awareness gains and vocabulary in each language separately.  In terms of bilingual lexical 

development, these findings support the general consensus that the two languages are not 

autonomous (Grosjean, 1982).   Despite the significant differences in their phonologies, 

phonological awareness in the two languages appears to share a central operating system 

(Cummins, 1980).  Perhaps this central operating system reflects the influence of working 

memory processes on language development. 

There is conflicting evidence in the literature for the role of vocabulary and 

working memory in phonological awareness.  The results from the regression analyses 

performed in this study did not clarify the unique contributions of these variables.  This 

was not unforeseeable, considering the well-established association between memory and 

vocabulary skills and the debate regarding the nature of this relationship.  On the one 

hand, short-term memory has been shown to play a causal role in vocabulary learning in a 
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native language (Gathercole & Baddeley, 1989, 1990; Gathercole, Willis, Emslie, & 

Baddeley, 1992; Michas & Henry, 1994) as well as in a second language (Cheung, 1996; 

Service, 1992).  This may be because the ability to maintain the phonological information 

of a new word in an activated state will increase the probability that its phonological trace 

will become permanently encoded and mapped with its semantic referent (Gathercole, 

Willis, Emslie, & Baddeley, 1992).  One the other hand, vocabulary skills may influence 

phonological memory, as measured by nonword repetition, because children may use the 

phonological templates of real words as analogies to support their recall of new words 

(Metsala, 1999; Snowling, Chiat, & Hulme, 1991).  When analyzing the direction of the 

association between nonword repetition and vocabulary skills, Gathercole, Willis, and 

Baddeley (1992) found that phonological memory appeared to be the pacemaker in 

children between the ages of four and five, but then vocabulary emerged as the 

pacemaker in children between the ages of five and six.  Thus, the effect of one skill on 

the other may vary at different stages in children’s development.   

After the other well-known contributors of age and letter knowledge were 

controlled, the memory composite and total vocabulary score were both moderate 

predictors of phonological awareness gains in Spanish, each accounting for 12.5% and 

10.5% percent of the variance, respectively.  Both variables were also moderate 

predictors of phonological awareness gains in English, with the memory composite 

accounting for 10.9% and the total vocabulary score accounting for 21.2% of the 

variance.  It is difficult to explain why total vocabulary might have exerted a greater 

influence on English gains than on Spanish gains.  Recall that children’s vocabulary skills 
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were higher in Spanish than in English, so the total vocabulary score was more heavily 

weighted for vocabulary knowledge in Spanish.  When children were less familiar or 

unfamiliar with particular English stimuli, they may have relied on phonological 

templates of Spanish words stored in long-term memory to support their ability to 

analyze and manipulate the sounds in the English stimuli.  The relationships between 

memory, language, and phonological awareness performance may also vary at different 

stages of development.  Children in this study were in earlier stages of lexical and 

phonological development in English than in Spanish.  It may be that vocabulary 

knowledge plays a larger role in phonological awareness performance at these earlier 

developmental stages.  It is also possible that there was a differential influence of 

vocabulary on different phonological awareness tasks.  Vocabulary may have been 

particularly influential on the blending task, for example, since this is essentially a word 

generation task when the stimuli are real words.  This will be discussed further in the 

Limitations and Future Directions section. 

Results from the current study do not rule out the possibility that the process of 

lexical restructuring in Spanish contributed to phonological awareness development.  It 

was noted that results from multiple regression analyses indicated that the CLPT-Spanish 

accounted for a greater amount of variance in total Spanish gains (RP

2
P = .464) than total 

English gains (RP

2
P = .267).  Although designed to tap memory skills to a greater extent 

than vocabulary skills, performance on the CLPT-Spanish is related to familiarity with 

early-acquired food items.  Vocabulary knowledge in Spanish may indeed have created 

pressure for lexical restructuring and more precise phonological representation of lexical 



 60 

entries in Spanish.  These results implicate the role of the stronger language, Spanish, in 

accessing phonological knowledge and the transfer of this knowledge for performing 

phonological awareness tasks in English.  Such an interpretation could support the role of 

lexical restructuring in phonological awareness development as proposed by the 

language-based model.  However, lexical restructuring of words in the weaker language 

would not be a pre-requisite for successful phonological awareness performance in that 

language.  It would then be of interest to identify the level of knowledge in the first 

language that is sufficient to support phonological awareness performance in a less 

familiar second language.   

Overall, these results support the conclusion that lexical knowledge alone does 

not account for phonological awareness development.  Rather, both working memory and 

lexical knowledge contribute to children's learning about the phonological structure of 

new words.  However, children’s similar phonological awareness gains in their stronger 

and weaker languages suggests that the influence of lexical knowledge on their growth 

was not based on the familiarity, age-of-acquisition, or segmentalized representation of 

specific words as proposed by the present language-based model (Metsala & Walley, 

1998).  Instead, the sequential bilingual children in this study appeared to draw on more 

general phonological blueprints or templates to support their phonological awareness 

performance in English.  In this sense, English language learners may employ different 

processing strategies than monolingual English speakers when performing tasks in 

English.   

It has been proposed that cross-language transfer of skills may be attributed to a 
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shared cognitive mechanism underlying phonological awareness rather than to language-

specific knowledge (Cisero & Royer, 1995; Durgunoglu et al., 1993; Leafstedt & Gerber, 

2005; Lindsey, Manis, & Bailey, 2003), although this mechanism has previously not been 

well-defined.  Given the support for the memory-based model that the current results 

provide, this mechanism may refer to the working memory processes responsible for 

efficiently coding detailed phonological representations and templates in long-term 

memory, retrieving them, and keeping them active to support analysis and manipulation 

of word segments and sounds during phonological awareness tasks.  However, it is also 

likely that storage of precise phonological representations alone will not lead to 

successful phonological awareness, but that phonological representations must also be 

organized categorically based on sub-lexical characteristics such as specific word 

structures and phonemes (Mayo, Scobbie, Hewlett, & Waters, 2003; Rvachew, Nowak, & 

Cloutier, 2004; Swan & Goswami, 1997).   

Limitations and Future Directions 

Although this study was designed to evaluate memory separate from language 

skills, it is likely that performance on the verbal working memory tasks was influenced 

by language knowledge to some extent.  The Competing Language Processing Test 

(CLPT; Gaulin & Campbell, 1994), for example, was designed to measure the storage 

and processing components of verbal working memory.  Although the CLPT-Spanish 

adaptation includes simple vocabulary words and places fewer demands on children’s 

language comprehension skills than the original version, language is still embedded in the 

task.  Similarly, nonword repetition tasks are intended to reflect phonological memory 
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skills rather than long-term vocabulary knowledge.  On the Nonword Repetition subtest 

of the TOPPS, however, some of the stimuli rhyme with or contain syllables that 

correspond to real Spanish words, which may obscure the unique contributions of short-

term memory processes and long-term lexical knowledge.  Modifications of the Nonword 

Repetition test, implementing Dollaghan and TCampbell’s (T1998) recommendations for 

reducing word-likeness of stimulus items, as well as further testing and elaboration on the 

CLPT-Spanish, may be warranted to increase the validity of these tasks as measures of 

working memory. 

There are limitations in measuring and comparing skills in different languages.  

Sequential bilinguals who display greater language knowledge in L1 than L2 have 

presented a natural experiment for evaluating the language-based model of phonological 

awareness.  Measurement of specific vocabulary skills in each language is very difficult 

to achieve due to numerous factors such as differences in word frequency and the various 

contexts in which bilingual children are exposed to each language (Peña & Kester, 2004).  

The Test of Phonological Processing in Spanish (TOPPS; August et al., 2001) used for 

this study was in the developmental stages.  The authors of the TOPPS selected words 

that are common in Spanish with features that correspond to English words on the 

Comprehensive Test of Phonological Processing (C-TOPP; Wagner, et al., 1999) as 

closely as possible.  Given the phonological differences between the languages, perfect 

matches were difficult to achieve (Malabonga, et al., 2002).   

Additional task analysis may have provided additional insight into the 

relationships between memory, vocabulary, and phonological awareness.  It was noted 
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that the correlation between vocabulary and performance on the blending task was higher 

than the correlation between vocabulary and the other three tasks.  Individual task 

analyses are included in Appendix E.  However, due to the limited number of items on 

each task, particularly the initial and final sound matching tasks, there may have been 

insufficient variance for adequate task analysis using regression analyses.  In this study, 

we wanted to analyze children’s gains on a variety of phonological awareness tasks.  

There is a trade-off between the number of tasks and the number of items in each task 

that young children can reasonably be expected to complete within a short time.  Future 

studies may investigate contributors to performance on individual phonological 

awareness tasks in more depth.  

While working memory and vocabulary skills appear to interact to influence 

phonological awareness development, the ambiguous results regarding the unique 

contribution of memory and vocabulary on phonological awareness growth could also 

reflect the limitations of using regression analyses to evaluate variables that are 

intrinsically related.  As mentioned previously, there is evidence suggesting that 

phonological memory plays a causal role in vocabulary acquisition (Cheung, 1996; 

Gathercole & Baddeley, 1989, 1990; Gathercole, Willis, Emslie, & Baddeley, 1992; 

Michas & Henry, 1994; Service, 1992), that vocabulary skills may influence 

phonological memory (Metsala, 1999; Snowling, Chiat, & Hulme, 1991), and that the 

nature of this relationship appears to vary at different stages in children’s development 

(Gathercole, Willis, and Baddeley, 1992).   

It is very challenging to evaluate verbal working memory and vocabulary in 
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isolation.  The memory-based model of phonological awareness is difficult to test 

because of limitations in manipulating working memory directly.  A similar study with 

younger, preschool-aged children in earlier stages of phonological awareness 

development may be informative to observe whether similar patterns regarding the 

influence of working memory on phonological awareness hold or if other patterns 

emerge.  Vocabulary, on the other hand, may be manipulated.  The influence of 

vocabulary on phonological awareness could be tested by comparing the effect of a non-

literacy based vocabulary training on pre-readers’ phonological awareness performance 

to a control group matched on initial vocabulary, working memory, and phonological 

awareness skills.   

Sequential bilingual kindergarteners who were in early stages of learning English 

and who were capable of performing a variety of phonological tasks were chosen to 

participate in the present study.  Examination of a younger cohort would allow us to 

broaden the scope of this line of research.  As mentioned previously, the effects of 

memory and vocabulary on each other may vary at different stages of development.  

Younger children have weaker memory skills, less vocabulary knowledge, fewer 

cognitive structures available for learning new words, and perhaps less detailed 

phonological representations than older children.  As a result, younger participants may 

provide additional insight into the influence of memory and vocabulary on phonological 

awareness development.  In addition, younger children produce more articulation errors 

and display more variability in their speech output.  A similar investigation with younger 

children may thus provide information of how speech skills influence phonological 
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awareness development.   

Furthermore, the kindergartners in the current study appeared to transfer their 

phonological knowledge from their stronger language to successfully perform 

phonological awareness tasks in their weaker language.  If lexical restructuring of words 

in the stronger language provided the mechanism for this transfer, examination of 

younger children’s ability to transfer skills from Spanish to English could also help 

identify the level of language knowledge in L1 that is necessary to support phonological 

awareness performance in L2.   

Future research is also required to better understand the interaction between 

verbal working memory and language on phonological awareness and on additional 

processes involved in phonological representation and categorization.  Additional 

examination of simple storage and complex processing operations of working memory 

may help explain the different amounts of variance in phonological awareness gains in 

Spanish and English accounted for by the CLPT-Spanish and Nonword Repetition test 

observed in this study.  More information is also needed about the effects of the language 

of instruction and how individual differences in working memory and language skills in 

the native language influence children’s cross-language transfer of language and literacy 

skills.   

 

CONCLUSION 

The results from this study showed that phonological awareness instruction in 

children’s first language, Spanish, led to increased phonological awareness skills in 



 66 

Spanish and in their second language, English.  These findings support Durgunoglu and 

her colleagues’ (1993) proposal that enhancing children’s phonological awareness skills 

in the native language may also increase their skills in English.  This study also provides 

clear evidence that increased skills in English were a direct outcome of instruction in 

Spanish, and not simply the result of increasing proficiency in English.   

The findings that children made similar gains in Spanish and English on all 

phonological awareness measures despite differences in vocabulary skills, word 

familiarity, and age-of-acquisition between the languages challenge the language-based 

model of the development of phonological awareness.  Given the similar gains across 

languages and the ability of working memory measures to predict children’s gains in both 

English and Spanish, results from this study appear to be parsimonious with the memory-

based model of phonological awareness.   

Working memory may underlie phonological development through its critical role 

in efficiently coding stable phonological representations (Gathercole & Baddeley, 1993), 

which must then be retrieved and maintained in a activated state long enough for 

successful analysis and manipulation of sounds during phonological awareness tasks 

(Gillam & van Kleeck, 1996).  Consequently, children with limited working memory 

skills who process and store phonological information less efficiently may have more 

difficulty developing phonological awareness skills (Brady, 1991).  These children may 

also not profit from phonological awareness instruction as readily as children with higher 

working memory skills.  Current phonological processing assessments often include 

nonword repetition tasks to evaluate phonological memory.  Measures of working 
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memory that tap simultaneous storage and complex processing demands, such as the 

CLPT-Spanish, may also be useful in assessment and identification of children at risk for 

reading difficulties.   
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Appendix A 

Parent Questionnaire 
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Appendix B 
Teacher Questionnaire 
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Appendix C 
Competing Language Processing Test-Spanish Adaptation 

 
Instructions 

 
“Voy a leer unas frases.  Pon atención a las comidas que digo.  Primero, quiero que 
me digas si cada frase es verdad, contestando sí o no.  Después, vas a repetir las 
comidas que se pueden comer”.   
 
Cue first with “Es verdad? then if necessary with “sí o no?”   

 

Score 1 for correct response, 0 for incorrect response. 

Write the number of foods recalled correctly.  

 

Ceiling is reached when child fails two entire sets. 

 

Practice items 

A. 
La gente come galletas*.  (Es verdad?)  (sí o no?)  Sí 

La gente come zapatos.  No 
Qué he dicho que se puede comer?  (galletas) 
 
B. 
La gente come frijoles*.  Sí 

La gente come naranjas*.  Sí 

La gente come mochilas.  No 
Qué he dicho que se puede comer? (frijoles y naranjas) 
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Competing Language Processing Test-Spanish Adaptation 
         circle  # foods 

1a La gente come huevos*. (sí o no?) Sí 1  0  
 La gente come carros. No 1  0  
 Qué he dicho que se puede comer?       /1 
     
1b La gente come tacos*. Sí 1  0  
 La gente come botas. No 1  0  
 Qué he dicho que se puede comer?      /1 
2a La gente come papas*. Sí 1  0  
 La gente come uvas*. Sí 1  0  
 La gente come llaves.   No 1  0  
 Qué he dicho que se puede comer?      /2 
     
2b La gente come jamón*. Sí 1  0  
 La gente come dulces*. Sí 1  0  
 La gente come velas. No 1  0  
 Qué he dicho que se puede comer?      /2 
3a La gente come carne*. Sí 1  0  
 La gente come queso*. Sí 1  0  
 La gente come arroz*. Sí 1  0  
 La gente come mesas. No 1  0  
 Qué he dicho que se puede comer?      /3 
     
3b La gente come fresas*. Sí 1  0  
 La gente come pastel*. Sí 1  0  
 La gente come sopa*. Sí 1  0  
 La gente come fotos. No 1  0  
 Qué he dicho que se puede comer?      /3 
4a La gente come cereal*. Sí 1  0  
 La gente come melón*. Sí 1  0  
 La gente come pollo*. Sí 1  0  
 La gente come salsa*. Sí 1  0  
 La gente come libros. No 1  0  
 Qué he dicho que se puede comer?      /4 
     
4b La gente come chile*. Sí 1  0  
 La gente come yoghurt*. Sí 1  0  
 La gente come pizza*. Sí 1  0  
 La gente come limón*. Sí 1  0  
 La gente come camas. No 1  0  
 Qué he dicho que se puede comer?         /4 
  Total      /28      /20 
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Appendix D 
Phonological Awareness Training Word Lists 

 
Sound Matching 
A. Attention through alliteration.   
 
más su gol dar chico 
mira sala gafas diez cheque 
misa sandía ganso dolar chiflar 
mejor sabe gastar daño chicle 
malo semana ganar decir chiste 
morado salir golpe debajo chaleco 
muchacho sentar gordo derecha chorizo 
maestra saltar gusano deporte chuleta 
 
 
B.  Picture sheet 
 
árbol abeja comer mujer 
ola vaso caja ocho 
lata lobo tigre cuna 
mano moto vaca soda 
fuego foto vela libro 
pelo falda roca  perro 
burro marrano bebé carro 
sofa nube papas sopa 
gallo gato niño chile 
jamón taco uvas gelatina 
rana radio taza pastel 
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Blending and Segmenting 
A.  Picture puzzles 
 
u-no t-ú b-o-t-a 
ho-la n-o ll-a-v-e 
lá-piz é-l f-l-o-r 
pa-to s-í t-r-e-s 
fo-ca   
 u-v-a  
pe-lo-ta f-e-o  
co-ne-jo r-í-o  
man-za-na v-a-n  
 
 
B.  Pennies 
 
d-a v-a 
q-u-e l-e 
u-n-o u-n-a 
c-o-n p-o-n 
b-a-j-o b-a-ñ-o 
f-r-í-o t-r-í-o 
p-l-a-t-a p-l-a-z-a 
c-r-u-z-a c-r-u-d-a 
a-n-i-m-a-l a-n-i-m-a-r 
c-o-m-i-d-a c-ó-m-i-c-a 
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Appendix E 
Preliminary Phonological Awareness Task Analyses 

 
Bivariate Correlations Between Phonological Awareness Gains by Task and Age, Letter 

Knowledge, Vocabulary, and Memory 

 

 
Age 
 

Letter 
Knowledge 

ROW- 
Spanish 

ROW-
English 

 ROW-
Total 

CLPT-
Spanish 

Nonword 
Repetition 

Total gains        
     Spanish .173 .444 .719 .354 .710 .681 .454 
     English .137 .516 .561 .479 .676 .420 .505 
Initial sound matching        
     Spanish -.392 -.195 .277 -.087 .139  .163 -.035 
     English -.319 -.153 .065  .019 .056 -.013  .069 
Final sound matching        
     Spanish .198 .103 .416 -.061 .251  .586 .287 
     English .039 .181 .246  .414 .420 -.041 .094 
Blending        
     Spanish .263 .398 .437 .603 .665 .308 .253 
     English .217 .442 .536 .483 .661 .379 .360 
Segmenting        
     Spanish .145 .444 .479 .125 .406 .499 .417 
     English .193 .514 .345 .189 .352 .429 .498 
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Memory as a Predictor of Phonological Awareness Gains by Task 

 Spanish  English 
 RP

2
P Adj RP

2
P R2 �  RP

2
P Adj RP

2
P R2 � 

Total gains        
     CLPT-Spanish .464 .440 .464***  .176 .140 .176* 
     NWR .206 .172 .206*  .255 .222 .255* 
     Memory (linear combination) .464 .415 .464**  .267 .200 .267* 
Initial sound matching        
     CLPT-Spanish .027 -.016 .027  .000 -.043 .000 
     NWR .001 -.042 .001  .005 -.039 .005 
     Memory (linear combination) .064 -.021 .064  .011 -.079 .011 
Final sound matching        
     CLPT-Spanish .343 .315 .343**  .002 -.042 .002 
     NWR .082 .042 .082  .009 -.034 .009 
     Memory (linear combination) .364 .306 .364**  .029 -.060 .029 
Blending         
     CLPT-Spanish .095 .056 .095  .143 .106 .143 
     NWR .064 .024 .064  .130 .092 .130 
     Memory (linear combination) .099 .017 .099  .164 .088 .164 
Segmenting        
     CLPT-Spanish .249 .217 .249*  .184 .149 .184* 
     NWR .174 .138 .174*  .248 .215 .248* 
     Memory (linear combination) .262 .195 .262*  .264 .197 .264* 
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Memory, Vocabulary, and Letter Knowledge as Predictors of Phonological Awareness 

Gains 

 R2 Adj R2 R2 � 
   Memory Vocabulary Letter knowledge 
Total gains      
     Spanish .640 .545 .125 .105 .009 
     English .614 .513 .109 .212 .019 
Initial sound matching      
     Spanish .370  .205 .098 .019 .034 
     English .160 -.061 .013 .030 .029 
Final sound matching      
     Spanish .380 .217 .296 .000 .001 
     English .353 .182 .170 .287 .005 
Blending      
     Spanish .487 .352 .034 .281 .001 
     English .492 .359 .039 .225 .006 
Segmenting      
     Spanish .351 .180 .109 .000 .061 
     English .395 .236 .117 .000 .098 
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