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Lû  Mol̂  ̂[ 

Carol Evans 

Date 

y^l" 
Dalle ' 

Final approval and acceptance of this dissertation is contingent upon 
the candidate's submission of the final copy of the dissertation to the 
Graduate College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
requijement. 

AuJL\ ] 
rction Director ^.oodman ' ' 



3 

STATEMENT BY AUTHOR 

This dissertation has been submitted in partial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of 
the Library. 

Brief quotations from this dissertation are allowable 
without special permission, provided that accurate 
acknowledgement of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the 
copyright holder. 

SIGNED 



4 

ACKNOWLEDGEMENTS 

I would like to express my sincere appreciation and 

respect for Drs. Yetta and Kenneth Goodman whose work I was 

first introduced to as a young girl, while my parents were 

doctoral students of theirs. I deeply value the opportunity 

I have had to study with the Goodmans and greatly 

appreciate the numerous hours of support and guidance with 

which they have provided me during the writing of this 

dissertation and over the years. I am proud to be the first 

"second generation" Goodman student 1 

I would also like to thank Dr. Eric Paulson for 

providing me the opportunity to learn about eye movement 

and EMMA research and encouraging me to pursue it as a 

dissertation topic. His encouragement and positive comments 

about my work have helped enormously in this process. 

In addition, I express my thanks to Drs. Luis Moll and 

Carol Evans for participating on my committee and providing 

me with important insights about bilingualism and 

biliteracy. Their knowledge and advice has been extremely 

helpful. 

I also owe many thanks to Jason Siegel for his help 

with the statistical aspects of this dissertation. His 

amazing patience and willingness to help (at all hours and 

always with a cheerful smile) almost made the statistical 

part fun! 

And finally, I would especially like to thank my 

parents, Drs. David and Yvonne Freeman who not only spent 

hours reading and editing this dissertation, but whose 

genuine interest in my research helped keep me excited 

about this study as I wrote. 



5 

DEDICATION 

This work is dedicated to my parents, Drs. David and Yvonne 

Freeman, quienes me dieron la oportunidad de tener dos 

idiomas y comprender dos culturas, and whose passion for 

education has inspired me to follow in their footsteps. 



6 

TABLE OF CONTENTS 

LIST OF FIGURES 11 

LIST OF TABLES 15 

ABSTRACT 17 

CHAPTER 1 SPANISH AND ENGLISH BILITERACY 19 
Theory and Practice: My Story 20 
Views of Reading 22 

Research for Word Recognition View 24 
Word Recognition Research with 
Bilingual Readers 27 

Research for a Transactional Socio-
psycholinguistic Model 28 
Miscue Analysis 29 

Miscue Analysis Conducted with 
Bilinguals 29 

Eye Movement Analysis 30 
Eye Movement Analysis Across 
Languages 31 

EMMA 32 
The Interactive View of the Reading Process 33 
Research Questions 35 

Research Sub-questions 37 
Miscue analysis - Knowledge of 
Language Use: 37 

Eye movement analysis - Perceptual 
Strategies: 37 

Eye Movement Miscue Analysis: 38 
Significance 38 
Limitations 42 
Dissertation Overview 43 

CHAPTER 2 A REVIEW OF THE RELATED LITERATURE 45 
Word Recognition Model of Reading 46 

Studies on Bilinguals Reading in a 
Second or a Foreign Language 47 

Transactional Socio-psycholinguistic Model 58 
Studies on Bilinguals Reading in a 
Second or a Foreign Language 62 

Bilingual Studies Involving Reading 
Two Languages 70 

Eye movement Studies on the Reading 
Process Across Languages 78 



7 

TABLE OF CONTENTS - Continued 

CHAPTER 3 DESIGN, METHODOLOGY AND PROCEDURES 87 
Description of the Research Context and 
Participants 87 

Data Collection 89 
Equipment 89 
Materials 90 
Selection of Readings 92 
Limited Number of Participants 97 
Procedure of Sessions 98 

Data Analysis 102 
Research Question 102 

Miscue Analysis 102 
Miscue Research Sub-questions 102 

Eye Movement Analysis 103 
Eye Movement Research Sub-questions ..104 

Eye Movement Miscue Analysis (EMMA) 108 
EMMA Research Sub-questions 108 

CHAPTER 4 MISCUE ANALYSIS: KNOWLEDGE OF LANGUAGE USE .111 
Miscue Analysis Ill 

Miscue Analysis Procedure I 114 
Coding for Miscue Analysis Procedure I ...116 
Chapter Retellings 123 

Reader Profiles 124 
Andrea 127 

Andrea's Quantity of Miscues and 
Her Retelling 128 

Andrea's Reading Strategies 130 
Initiating and Sampling 130 
Predicting and Correcting 133 

Juan Antonio 135 
Juan Antonio's Quantity of Miscues and 
His Retelling 137 

Juan Antonio's Reading Strategies 139 
Initiating and Sampling 139 
Predicting and Correcting 141 

Angel 144 
Angel's Quantity of Miscues and 
His Retelling 146 

Angel's Reading Strategies 148 
Initiating and Sampling 148 
Predicting and Correcting 149 

Jazmin 152 



8 

TABLE OF CONTENTS - Continued 

Jazmin's Quantity of Miscues and 
Her Retelling 155 

Jazmin's Reading Strategies 156 
Initiating and Sampling 156 
Predicting and Correcting 157 

Summary of the Miscue Analysis Data 161 

CHAPTER 5 INSIGHTS FROM THE EYE MOVEMENTS OF 
BILINGUAL READERS 163 
Eye Movement Analysis 163 

Foveal, Parafoveal and Peripheral Regions ....166 
Eye Movement Patterns 168 

Rate of Fixations 168 
Optimal Rate of Fixations 171 
Individual Fixation Rates 173 
Summary 175 

Categories of Words Fixated 176 
Background 176 
Sampling of the Four Participants 180 
Summary 184 

Fixation Durations 184 
Summary 190 

Regressions 190 
Summary 198 

Chapter Summary 198 

CHAPTER 6 EMMA: A WIDER WINDOW ON THE READING PROCESS.200 
Fixations on Miscued Words 200 

Fixations in the English and Spanish Texts ...201 
Fixations Made By Each Reader 205 
Fixations and Miscue Types 206 

Omission Miscues 207 
Real Word and Non-Word Substitutions 212 

Fixations and Substitution Miscues 
for Each Reader 212 

Summary 215 
Fixation Durations on Miscued Words 216 

Fixation Durations in the English and 
Spanish Texts 218 

Fixation Durations for Each Reader 219 
Summary 220 



9 

TABLE OF CONTENTS - Continued 

Sampling of Graphic Information in the 
Integration of the Three Cueing Systems 220 
Non-word Substitutions and Graphic 
Similarity 223 

Non-word Substitutions and Syntactic 
Acceptability 224 

Fixations and Graphic Similarity in the 
English and Spanish Texts 226 

Fixations and Graphic Similarity 
for Each Reader 231 

Summary 233 
Fixations and the Syntactic and Semantic 
Acceptability of Miscues 234 
Fixations and Syntactic Acceptability 
for the English and Spanish Texts 239 

Fixation Durations and Syntactic 
Acceptability for the English and 
Spanish Texts 240 

Fixations and Semantic Acceptability 
for the English and Spanish Texts 241 

Fixation Durations and Semantic 
Acceptability for the English and 
Spanish Texts 243 

Summary 245 
Miscues and Regressive Eye Movements 245 

Miscues and Regressive Eye-Movements in the 
English and Spanish Texts 249 

Miscues and Regressive Eye-Movements for 
Each Reader 251 

Summary 253 
Eye Regressions and Oral Corrections 253 

Corrected Miscues and Regressive 
Eye Movements In the English and 
Spanish Texts 255 

Partially Corrected Miscues and 
Regressive Eye Movements In the 
English and Spanish Texts 258 

Summary 259 
Chapter Summary 260 

CHAPTER 7 READING: A UNIVERSAL MEANING 
MAKING PROCESS 261 

Summary of Procedures 261 



10 

TABLE OF CONTENTS - Continued 

Findings from Miscue Analysis 262 
Proficiency In Comprehending And 
Comprehension In Two Languages 262 

Diversity of Reading Proficiency Among 
Readers Using a Universal Process 263 

Miscue Analysis Findings and Bilingual Theory.265 
Cummins' Interdependence Hypothesis 265 
Conversational and Academic Language 
Proficiency 268 

Language Preference 272 
Areas In Need of Further Research: 
Miscue Analysis 273 

Findings from Eye Movement Analysis 274 
Optimal Rate and Duration of Fixations 275 
Areas In Need of Further Research: 
Eye-Movement 276 

Findings from EMMA 277 
Areas In Need of Further Exploration: 
EMMA 281 

Implications for Instruction 281 
Conclusions 284 

APPENDIX A EYE MOVEMENT AND MISCUE ANALYSIS 
LABORATORY 286 

APPENDIX B FIRST PAGE OF MY NAME IS MARIA ISABEL: 
CHAPTER ONE, FIRST PAGE OF ME LLAMO 
MARtA ISABEL: CHAPTER TWO 287 

APPENDIX C EYE-FIXATIONS & MISCUE ANALYSIS 
CODING FORM 288 

APPENDIX D HOLISTIC RETELLING CHART 289 

REFERENCES 290 



11 

LIST OF FIGURES 

FIGURE 3.1 Illuminated pupil and cross hairs 
tracking pupil and corneal reflections....94 

FIGURE 3.2 Instructions, screen 1 100 

FIGURE 3.3 Instructions, screen 2 100 

FIGURE 4.1 Andrea's miscue on el. Miscue 
markings and translation 131 

FIGURE 4.2 Andrea's miscue on Maria. 
Miscue markings and translation 132 

FIGURE 4.3 Juan Antonio's high graphic 
similarity miscues 140 

FIGURE 4.4 Juan Antonio's miscues on 
contractions 142 

FIGURE 4.5 Juan Antonio's non-word 
substitution miscue $nit for ninth 144 

FIGURE 4.6 Angel's miscue on staring 139 

FIGURE 4.7 Angel's non-word substitutions of 
$tast for toast and $cau for couldn't....151 

FIGURE 4.8 Jazmin's partially acceptable 
substitution miscue 158 

FIGURE 4.9 Jazmin's non-word miscues in 
Spanish and translation of the 
expected response 159 

FIGURE 4.10 Jazmin's non-word miscues in English 160 

FIGURE 5.1 Juan Antonio's fixations. Fovea and 
parafovea shown 165 

FIGURE 5.2 Percentage of words fixated for all 
four readers combined. 
Spanish and English 170 



12 

LIST OF FIGURES - Continued 

FIGURE 5.3 Optimal rate of fixation and 
individual fixation rates 171 

FIGURE 5.4 Percentage of words fixated for 
each reader. English and Spanish 174 

FIGURE 5.5 Percentage of content and function 
words fixated in the Spanish and 
English texts for all of the readers 
combined 181 

FIGURE 5.6 Angel's fixations on Content and 
Function Words in English sentence 182 

FIGURE 5.7 Fixations on content words in 
the English and Spanish texts 183 

FIGURE 5.8 Mean fixation durations for the 
English and Spanish texts. All 
readers 186 

FIGURE 5.9 Optimal Duration of Fixation 
and Individual Fixation Durations 187 

FIGURE 5.10 Individual mean fixation durations 
for English and Spanish 189 

FIGURE 5.11 Juan Antonio's regression 191 

FIGURE 5.12 Andrea's regressive fixations. 
Translation at the bottom of 
the figure 192 

FIGURE 5.13 Jazmin's regressions in English text 194 

FIGURE 5.14 Percentage of regressive 
fixations for each language. 
All readers combined 19G 

FIGURE 5.15 Percentage of regressive eye 
movements made in the Spanish 
and English texts 197 



13 

LIST OF FIGURES - Continued 

FIGURE 6.1 Jazitiin's miscues and fixations 201 

FIGURE 6.2 Juan Antonio's omission of 
"giving"(fixations and 
miscue markings) 209 

FIGURE 6.3 Angel's omission of Y (fixations, 
miscue markings and translation 211 

FIGURE 6.4 Angel's miscues, fixations and fixation 
durations.(English translation below)....217 

FIGURE 6.5 Mean fixation duration for all Fixations 
and fixations on miscued words 219 

FIGURE 6.6 Angel's high and some graphic 
similarity miscues 
(fixations and miscue markings) 221 

FIGURE 6.7 Percentage of miscued words fixated 
where miscues were marked for high 
and some graphic similarity for all 
readers combined 226 

FIGURE 6.8 Percentage of miscued words fixated 
where miscues were marked for high 
plus some, and no graphic similarity 
for all readers combined 228 

FIGURE 6.9 Graphic Similarity; Juan Antonio's 
fixations on miscued words. 
(miscues, fixations and translation) 229 

FIGURE 6.10 Substitution of "backpack" for 
"pack"(fixations and miscue markings)....235 

FIGURE 6.11 Jazmin's miscues on "pack" portion 
of text(fixations and miscue markings)...238 

FIGURE 6.12 Jazmin's miscues and regressive 
fixations on English sentence 246 



14 

LIST OF FIGURES - Continued 

FIGURE 6.13 Andrea's corrected miscue and 
regressive fixations on the word 
sonrelan. (Translation of 
sentence below) 254 

FIGURE 6.14 Angel's partially corrected miscue on 
"couldn't" and regressive fixations 257 



15 

LIST OF TABLES 

TABLE 3.1, Reader's English Oral LAS Scores 97 

TABLE 3.2, Eye Movement Data Table 105 

TABLE 4.1, Coding for Juan Antonio's 
Substitution Miscue 118 

TABLE 4.2, Andrea's Miscue Procedure I 
Reader Profiles 128 

TABLE 4.3, Juan Antonio's Miscue Procedure I 
Reader Profiles 137 

TABLE 4.4, Angel's Miscue Procedure I 
Reader Profiles 146 

TABLE 4.5, Jazmin's Miscue Procedure I 
Reader Profiles 154 

TABLE 6.1, Percentages of All Words and 
Miscued Words Fixated 202 

TABLE 6.2, Percentages of All Words, Non-miscued 
Words, and Miscued Words Fixated 
for Each Reader 205 

TABLE 6.3, Percentage of Fixated Words in 
Each Language by Miscue Type 207 

TABLE 6.4, Substitution Miscues: Percentage 
of Expected Responses Fixated in 
Each Language for Each Reader 213 

TABLE 6.5, Andrea's Real Word Substitution Miscues..215 

TABLE 6.6, Angel's Real Word Substitution Miscues ..215 

TABLE 6.7, Mean Fixation Durations for All 
Fixations and Fixations on Miscued 
Words for All Readers 218 



16 

LIST OF TABLES - Continued 

TABLE 6.8, Percentages and Numbers of Miscued Words 
Which are Fixated With High and Some 
Graphically Similar Miscues 231 

TABLE 6.9, Fixations and Syntactic Acceptability 
for All Miscues 239 

TABLE 6.10, Mean Fixation Duration and Syntactic 
Acceptability for All Fixated 
Miscued Words 241 

TABLE 6.11, Fixations and Semantic Acceptability 
for All Miscues 242 

TABLE 6.12, Mean Fixation Duration and Semantic 
Acceptability for All Fixated Miscues....244 

TABLE 6.13, Percentage of Miscued Words With 
Regressive Eye Movements Around Them 
for All Readers Combined 250 

TABLE 6.14, Percentage of Miscues With Regressive 
Eye Movements Around Them 251 

TABLE 6.15, Percentage of Corrected Miscues With 
Regressive Eye Movements on the Miscued 
Word for All Readers Combined 255 

TABLE 6.16, Percentage of Partially Corrected 
Miscues with Regressive Eye Movements 
Around the Miscued Words for All 
Readers Combined 259 



17 

ABSTRACT 

The purpose of this dissertation is to explore the 

processes fourth grade bilinguals use as they read in 

Spanish and English. Through miscue analysis, eye movement 

analysis and the integration of the two, EMMA, this study 

contributes to the field of biliteracy by expanding on what 

is already known about the reading processes of young 

bilinguals who are developing literacy in two languages. 

There are no known eye movement miscue analysis studies of 

bilingual elementary students. 

Four fourth grade bilingual participants read and 

retold the first two chapters of a short novel. The 

participants read the first chapter from the English 

version of the story and the second chapter from the 

Spanish version. The participants' oral readings and eye 

movements were recorded and analyzed for each reading. The 

analysis tools used were miscue analysis, eye-movement 

analysis, and the integration of the two. Eye Movement 

Miscue Analysis (EMMA). Differences and similarities 

between the two languages and among the four readers were 

explored in order to answer the research question: What do 

miscue analysis, eye movement analysis, and Eye Movement 

Miscue Analysis (EMMA) reveal about differences and 



similarities of the reading in Spanish and English of 

fourth grade biliterate readers? 

The findings of this dissertation show that the four 

bilingual readers use similar strategies in each language 

to make sense of text. They make miscues in both languages 

which show that the readers integrate their knowledge of 

syntax, semantics and graphophonics in both their English 

and Spanish reading. The data from the reader's eye 

movements reveal that the readers sample text selectively 

as they read each language. 

The miscues, eye movements, and the patterns of eye 

movements around miscued words for each reader reveal that 

they are somewhat more efficient and effective reading 

their primary language, Spanish. The research also shows 

that the strategies these biliterate readers use to make 

sense of text in their primary language influences the 

reading of their second language, English. Thus, this 

dissertation provides further support for a universal, 

transactional socio-psycholinguistic model of the reading 

process. 
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CHAPTER 1 

SPANISH AND ENGLISH BILITERACY 

The purpose of this dissertation is to explore the 

processes fourth grade bilinguals use as they read in 

Spanish and English. Through miscue analysis, eye movement 

analysis and a combination of the two, this study 

contributes to the field of biliteracy by expanding on what 

we already know about the reading processes of young 

bilinguals who are developing literacy in two languages. 

With the increasing numbers of English language learners in 

United States schools, there is a serious need for current 

research which seeks to understand the process these 

students engage in while reading in both their native 

languages and English. This research serves to inform 

teachers who now have to be prepared not only to teach 

native English speakers how to read, but also to support 

English language learners as they work to make sense of 

text in a new language. 

In this chapter, I discuss the concerns I have held 

during my professional career as a bilingual teacher which 

led me to this study. I then review three different models 

of the reading process and briefly introduce reading 
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research conducted from each model. These research studies 

are further described in the literature review found in 

chapter two. I continue chapter one with my research 

questions and sub-questions. The significance, and the 

limitations of this study follow, and I conclude with a 

brief overview of the dissertation. 

Theory and Practice: My Story 

I have taught reading in both Spanish and English and 

have worked with students from kindergarten through high 

school. In my classes, I have taught using methods that 

support my assumptions that the reading process is the same 

for students regardless of the language in which they are 

reading. I taught reading in both languages with an 

understanding that reading is a meaning making process. My 

methods are based on Goodman's universal theory of reading. 

As Goodman (1984) explains, "Though written language 

processes appear to vary greatly as they are used in the 

wide range of functions and contexts they serve, reading 

and writing are actually unitary psycholinguistic 

processes" (p. 81). 

However, both co-teachers and teacher educators I 

worked with challenged my approach, especially my teaching 
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in Spanish. They believed that I should use traditional 

methods of teaching reading in Spanish. Synthetic methods 

such as the alphabetic, onomatopoeic, phonetic, and most 

commonly, the syllabic method were used by many of the 

Spanish reading teachers with whom I worked. 

These synthetic approaches to teaching reading begin 

with small parts, such as sounds, letters, or syllables, 

and move to whole words. A common rationale for using such 

methods is explained by Freeman and Freeman (1996), "Since 

phonics patterns are more consistent and less complex in 

Spanish than in English, most methods for teaching reading 

in Spanish emphasize using sound clues to identify words" 

(p. 61). Although publications about literacy in Spanish 

such as Lectura y Vida reflect a growing understanding of 

reading as a meaning making process, many of the synthetic 

approaches to teaching reading in Spanish continue to be 

used both in Latin America and in the United States. 

Bilingual students being taught to read in two 

languages, then, may experience two quite different 

approaches to teaching reading, even from the same teacher. 

Diaz, Moll and Mehan (1986) found this to be true in their 

case study involving third and fourth-grade Spanish-

speaking children. They observed these students in two 
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different contexts, a Spanish reading lesson and an English 

reading lesson. In this case, the Spanish teacher focused 

on comprehension while the English teacher focused on 

having the students decode sounds. 

In light of the different approaches used in teaching 

reading to bilinguals, the question emerges: Do bilinguals 

read differently in their two languages or, as Goodman 

(1984) suggests, is reading a unitary process that operates 

similarly in any language? As a bilingual reading teacher 

and as a doctoral student researcher, I saw the need to 

learn more about the reading process of bilingual students 

to connect reading theory to bilingual reading instruction. 

Views of Reading 

Several researchers have discussed the reading process 

as it relates to bilingual readers. Among this research, 

two main views of the reading process are presented. One 

view is that reading is a process of recognizing words to 

build meaning. The second is that readers use cues from 

different language systems and their background knowledge 

to construct meaning from texts. 
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In their book Teaching Reading and Writing in Spanish 

in the Bilingual Classroom, Freeman and Freeman (1996) 

describe these two views of reading. 

The word recognition view of reading is probably the 

most commonly held and most thoroughly researched view 

there is... This approach is quite logical. After all, 

written language consists of words, so reading must 

have something to do with making sense out of text by 

recognizing words.(p.34) 

When teachers of reading operate under this view of 

reading, they help beginning readers recognize words by 

having them focus on either visual or auditory information. 

When teachers focus on visual information, readers are 

encouraged to build up banks of sight words. When the focus 

is on auditory information, students are encouraged to use 

their knowledge of phonics and are asked to "sound out" 

words they are not familiar with as they read (Williams & 

Snipper, 1990). 

The second view holds that reading is a process that 

involves psychological, linguistic and social factors and 

is known as Goodman's (1996) Transactional Socio-

psycholinguistic view of reading. Goodman explains that 

reading is a language process that is both individual 
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(psychological) and social. The term transactional is also 

used by Rosenblatt (1978) who maintains that meaning is not 

simply in a text or in a reader's head. Instead, it is 

created during the process of reading as both the text and 

the reader contribute to the meaning. 

Freeman and Freeman (1996) explain that according to 

this Transactional Socio-psycholinguistic view, "We 

comprehend written language the same way we understand oral 

language. We keep our focus on meaning, and we use a number 

of different clues to make meaning" (p.35). Teachers of 

reading who operate under this view believe that students 

acquire written language in the same way that they acquire 

oral language and help students use their background 

knowledge about what they are reading, along with their 

knowledge of language to construct meaning from text. 

Research for Word Recognition View 

In the Word Recognition view of reading, text 

comprehension begins with the print on the page. Haberlandt 

(1984) explains the sequence of getting from the printed 

text to meaning. 

In reading a person translates strings of graphic 

symbols into meaning by using a variety of processes. 
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The reader decodes letters, forms word percepts, 

accesses word meanings, parses sentences, integrates 

sentences, and forms an overall interpretation of the 

text. (p. 219) 

For instructors who hold this view of reading, the goal is 

to have students recognize words accurately and fluently. 

Adams (1994) describes this process as such: 

With recognition initiated by the print on the page 

and hastened by the connectivity both within and 

between the processors, skillful readers access the 

spelling, sound, meaning, and contextual role of a 

familiar word almost automatically and simultaneously. 

But note: speed and fluency are not just an outgrowth 

of skillful reading; they are necessary for its 

happening, (p. 844) 

As Haberlandt and Adams describe, readers begin by 

recognizing words, they then combine the meanings of the 

words to get to the meaning of the text. Recognizing words 

involves recoding the written symbols into oral language 

and then matching the oral production with a word stored in 

the readers' oral vocabulary. One problem for second 

language students is that they may not have the word in 

their oral language. These students recode (change written 
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code to an oral code), but they do not decode because 

decoding implies getting to word meaning (Goodman, 1996) . 

This view is also sometimes called word identification 

because it is a process of identifying the written forms of 

words. Researchers who are interested in studying reading 

from this paradigm focus primarily on how readers use 

graphic and phonic information from print to read. 

Typically, these studies consist of having subjects read 

lists of words or pseudo words. In these tests, readers' 

ability and rate of recoding is measured. Some studies 

provide readers with some context by having them read a 

sentence or passage. In some studies, these texts are 

altered. Researchers may insert pseudo words or change the 

syntax to see how readers react (Stanovich, 1986). 

Word recognition research also includes eye movement 

studies. The researchers study how carefully readers are 

sampling texts. The assumption is that they need complete 

visual information to identify words. Some early studies, 

(Elliot, 1963; Plaister, 1968) led to the idea that 

students needed training in proper eye movement. 

Eye movement research is carried out in both the word 

recognition and the transactional socio-psycholinguistic 

paradigms. However, the uses and conclusions of the 
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research are different. For example, a bilingual 

Spanish/English eye movement study carried out by Carreiras 

and Clifton (1999) falls in the word recognition paradigm 

because the study was based on having subjects read only 

one sentence of text in each language. The focus of the 

study was on words, and there was limited content and 

context. Eye movement studies from the transactional socio-

psycholinguistic perspective are carried out using complete 

texts. 

Word Recognition Research with Bilingual Readers 

While a great number of word recognition studies have 

been carried out with monolingual readers, according to 

Bernhard (1991), relatively few have been conducted with 

bilingual readers. Bernhard reflects that 

In a research area which has been heavily dependent 

upon the first language reading base, this finding is 

rather surprising. First-language reading research has 

a considerable volume of word recognition studies. One 

of the reasons for the dearth of such studies in 

second language reading has been perhaps the belief in 

the Universals Hypothesis - in other words, that all 
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learners regardless of language background use the 

same cognitive processes to come to know words, (p.29) 

In her work, Bernhard (1991) describes several word 

recognition studies. These studies (Brown and Haynes, 1985; 

Hatch, Polin, and Part, 1974; Haynes, 1981; Koda, 1987 and 

Meara, 1984) involve bilingual subjects reading in their 

second language. These studies deal primarily with the 

processing times and error rates of subjects as they read 

either lists of single words, or short passages of text in 

different languages. 

Research for a Transactional Socio-psycholinguistic Model 

Just as reading research has been conducted from a 

Word Recognition paradigm, studies involving both 

monolingual and bilingual readers have also been conducted 

by researchers who hold a meaning based view of reading. 

Various research tools have been used by these researchers 

who view reading as a Transactional Socio-psycholinguistic 

process. These tools include miscue analysis, eye movement 

analysis, and a new combination of the two. Eye Movement 

Miscue Analysis, known as EMMA. 
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Miscue Analysis 

Miscue analysis was developed by Kenneth Goodman 

(1967) as a way to measure how readers comprehend text as 

they read. This procedure involves having students read and 

retell a complete text. Researchers then analyze the 

reader's miscues, or places were the reader's observed 

response does not match what the person listening to the 

reading expects to hear (Goodman, Watson, & Burke, 1987). 

Readers miscue when they insert words, substitute one word 

for another, or omit words. Researchers and teachers 

analyze miscues to gain insights into how well readers are 

using the different language systems and their background 

knowledge to construct meaning from texts. They also 

analyze retellings to understand what meaning readers have 

constructed. Miscue analysis has been conducted with 

monolingual and bilingual children and adults in a variety 

of languages (Brown, Goodman, & Marek, 1996). 

Miscue Analysis Conducted with Bilinguals. 

A growing number of miscue analysis studies have been 

conducted with bilingual readers from a variety of language 

backgrounds. One group of studies (Hatch, 1974; MacNamara, 

1970; Malik, 1990; Oiler, 1972; Rigg, 1977a, 1977b, 1986; 
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Tucker, 1975; and Zhang, 1988) involve subjects reading in 

English as a second language. A second group of studies, 

(Romatowski, 1981; Hodes, 1981; Rodriguez-Brown and 

Yirchott, 1983; Eaton, 1983; Miramontes, 1987; Crowell, 

1995; Clarke, 1980; and Favreau and Segalowitz, 1982) 

compare the readings of bilingual readers as they read in 

both their first and second languages. In these two groups 

of studies, researchers analyze the miscues and retellings 

of the readers to learn the degree to which readers used 

each cue system and what meaning they made from the text. 

Eye Movement Analysis 

Early eye movement studies came out of a meaning based 

view of the reading process, however, many eye movement 

studies conducted today focus more on bottom-up processing. 

In modern eye movement studies, readers are asked to read 

either aloud or silently while a camera records their eye 

movements. Since the brain can only take in information 

when the eye is stationary, researchers focus on readers' 

fixations rather than saccades, which are the movements the 

eye makes between fixations (Dodge, 1900). In the analysis 

of readers' fixations, researchers examine the percentages 
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and types of words fixated, the duration of the fixations, 

and the general direction of eye movements during reading. 

Eye Movement Analysis Across Languages. 

A limited number of eye movement studies conducted 

with bilingual readers are found in the literature. 

However, as early as 1908, Huey wrote about the work of 

Landolt who discovered that when reading texts in a foreign 

language, readers made more fixations and their eye 

movements were slower. This finding is logical, as the 

readers needed more time and visual data to make sense of 

text in a new language. These readers relied more on the 

visual information provided by the text because the foreign 

language limited their ability to use the syntactic and 

semantic cue systems. Readers often bring less background 

knowledge to foreign language texts. 

Oiler and Tullius (1973) conducted an eye movement 

study with ESL subjects reading in English and Carreiras 

and Clifton (1999) compared Spanish and English readers in 

their eye movement study. As with many modern eye movement 

studies, only a single sentence was used as the text unit 

of analysis in these studies. 
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Unlike miscue analysis studies, in which complete 

texts are used to determine the process readers use to make 

meaning from text, studies which examine what readers do 

with one line of text limit the information that can be 

obtained about the reading process. These studies are based 

on a word recognition view of reading. 

The third, and most recent, research tool is a 

combination of Eye Movement and Miscue Analysis called 

EMMA. Because this approach combines the two types of 

analysis, EMMA researchers operate from a Transactional 

Socio-psycholinguistic view of reading. 

EMMA 

EMMA was first developed by Paulson (2000) when he 

combined the oral data from miscue analysis with the visual 

data from eye movement analysis to create a more complete 

picture of the reading process. By analyzing the patterns 

of eye movements and miscues of adult readers, Paulson was 

able to gain insights into the processes used to construct 

meaning. 

For EMMA, participants read a text orally while their 

eye movements are tracked. The researcher carries out a 

complete miscue analysis and also overlays the eye movement 
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data onto the miscue data to analyze eye movements during 

miscues. For example, these data might show that a reader 

omits a word even after fixating on it, or a reader might 

move the eyes back to the beginning of a sentence (regress) 

and then orally correct a miscue which was made earlier in 

that sentence. (Paulson, 2000) 

To date, EMMA research has been conducted solely with 

adult readers (Paulson, 2000) . Studies involving readers of 

various linguistic backgrounds are currently in progress. 

One such study (Mirseitova & Paulson, 2000) has been 

published. In this study, the authors discuss the eye 

movements of a Russian University student reading a Russian 

text. 

The Interactive View of the Reading Process 

While this introduction has dealt with two prominent 

views of the reading process, the Word Recognition view, 

and the Transactional Socio-psycholinguistic view, a third 

view bears mention. The Interactive view of the reading 

process is one which is held by a number of researchers in 

the second language and bilingual reading fields (Eskey, 

1986; Grabe, 1986 & 1991; Gregory, 1996; and Ramirez, 

1994) . 
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Through presentation and rejection of both the bottom-

up {word recognition) and top-down (meaning based) models 

of reading, these researchers argue for an alternative 

third approach that integrates the two models. In his 

explanation of these three models of reading, Ramirez 

(1994) explains that efficient second language readers must 

integrate both the "...text-based (bottom-up) and reader-

based (top-down)..." models of reading, (p. 88) Gregory 

(1996) further explains the interactive model which is 

based on the work of Rummelhart (1977) and Verhoeven 

(1987). She explains the interactive model as one 

...concerned with how information contained in the 

higher stages of processing (the syntactic or 

structure of language and semantic or wider meaning) 

influences the analysis occurring at lower stages (the 

grapho-phonemic or letter-sound correspondence and 

lexical or word recognition) and how information from 

all four sources (grapho-phonic, lexical, syntactic 

and semantic) are synthesized and influence 

perceptions, (pp. 53-54) 

The interaction of the four cue systems described by 

Gregory is similar to Goodman's Transactional Socio-

psycholinguistic process. Goodman's view is often 
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mischaracterized as being a top down model of reading. 

However, his model is neither top down nor bottom up. It 

combines cues from different systems but does not see 

reading as moving from one direction to the other. 

Another major difference between the interactive model 

and the Transactional Socio-psycholinguistic model is that 

Goodman's view involves transaction during reading rather 

than interaction. Freeman and Freeman (1996) describe this 

important difference. "When readers interact with texts, 

they come away unchanged. During transactions, both the 

reader and the mental text the reader constructs are 

changed in the process of reading and then talking about 

what was read." (p. 49) 

Although the interactive model of reading is one which 

is found in some reading research of second language 

students reading in English, this dissertation concerns 

itself primarily with literature and studies from the Word 

Recognition and the Transactional Socio-psycholinguistic 

models of reading. 

Research Questions 

My study builds on Mirseitova and Paulson's (2000) 

bilingual Eye Movement Miscue Analysis research. Through 
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analysis of the miscues and eye movements of fourth grade 

Spanish/English bilingual readers, I explore the 

universality of the reading process. 

My research purposes are to answer the following major 

research question: What do miscue analysis, eye movement 

analysis, and Eye Movement Miscue Analysis (EMMA) reveal 

about differences and similarities of the reading in 

Spanish and English of fourth grade biliterate readers? 

In order to explore this question, two types of data 

are analyzed: the fourth grade readers' reading in English 

and Spanish and their oral retellings of the stories. Three 

levels of analysis will be conducted on these data: miscue 

analysis on the oral reading, eye movement analysis from 

the visual data collected during the reading, and Eye 

Movement Miscue Analysis (EMMA) in which the patterns of 

eye movements around miscues will be analyzed. 

The analysis of these data will be both quantitative 

and qualitative. In the quantitative analysis, for example, 

numbers of miscues and numbers and duration of eye 

fixations will be studied. In the qualitative analysis 

information such as what types of miscues were made and 

what types of words were fixated will be examined. More 

specifically I consider the following questions: 
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Research Sub-questions 

Miscue analysis - Knowledge of Language Use; 

What does miscue analysis reveal about fourth grade 

students' reading in Spanish and English as shown by: 

a) the quantity and quality of miscues the reader 

makes in each language? 

b) the differences and similarities between miscues 

made in each language? 

Eye movement analysis - Perceptual Strategies: 

What are the quantitative and qualitative 

relationships between fourth grade students' readings in 

Spanish and English as shown by: 

a) the rate of fixations 

b) the differences in percentages of fixations for 

different categories of words 

c) the average total time of fixation durations 

d) the rate of regressive fixations 
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Eye Movement Miscue Analysis: 

What do the patterns of eye movements around the words 

that are miscued in Spanish and English reveal about the 

reading process for fourth grade biliterate readers? 

a) What is the percentage of miscued words which are 

fixated? 

b) What is the average fixation duration on miscued 

words? 

c) What is the relationship between miscues with 

varying degrees of graphic similarity to the expected 

response and eye fixations? 

d) What is the relationship between miscues with 

varying degrees of syntactic and semantic 

acceptability and eye fixations? 

e) What are the relationships between miscues and 

regressive eye movements? 

f) What are the patterns of regressive eye movements 

around miscued words which are corrected or partially 

corrected? 

Significance 

The National Clearinghouse of Bilingual Education 

(2000) has projected that over four million Limited English 
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Proficient (LEP) students will attend schools in the United 

States during the 1999-2000 school year. Of this rapidly 

increasing group of students, 72.9 percent, or 1,682,560 

are from Spanish speaking homes. Traditionally, schools in 

the United States have not fared well in helping this 

population of students to succeed. In their publication. 

Transforming Education for Hispanic youth: Exemplary 

Practice, Programs, and Schools, Lockwood and Secada (1999) 

discuss the high dropout rate of Hispanic students in the 

United States. This includes "nearly one in three {30 

percent) of the nation's Hispanic students between the ages 

of 16 and 24..(p. 1). 

Despite these discouraging statistics however, the 

authors provide a list of recommendations for educators. 

Not surprisingly, the second recommendation is to help 

these students become good readers. "Hispanic students 

should receive high quality educations that guarantee that 

all students leave third grade able to read" (p.3). 

It is clear from these statistics that our schools are 

faced with increasingly large numbers of English language 

learners whose native language is Spanish. Also, many of 

these students are not doing well in school, and helping 

these students develop the high levels of literacy needed 
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for academic success is presented as part of a solution. 

Some of these students are taught to read in their primary 

language first, while others are first taught to read in 

English. Regardless of which language is used, however, 

elementary teachers are encouraged to bring all their 

students to high levels of reading proficiency, even those 

students who are just beginning to learn English. My study, 

therefore, which involves fourth grade Spanish and English 

bilingual readers, is of particular value to educators in 

the United States. Fourth grade is where students read more 

complex texts and reading assessment focuses more on 

comprehension than it does in early grades. 

Knowledge gained through this study of the reading 

process can influence instruction. Educators, such as those 

I have worked with, may use this knowledge to help inform 

their methods of teaching Spanish reading in their 

bilingual classrooms. 

While a limited number of miscue analysis studies 

(Crowell, 1995; Clarke, 1980; Rigg, 1977a) and eye movement 

studies (Carreiras & Clifton, 1999) have been conducted 

with such bilingual students, to date, no EMMA studies have 

been carried out with Spanish and English bilingual 

readers. By combining the visual data from the eye 
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movements of participants, with the oral reading and 

retelling of each text, EMMA can provide new information 

about the reading process of Spanish and English bilingual 

readers. 

This research is particularly significant in that it 

involves having participants read whole texts thus 

providing information about readers processing text in an 

authentic reading situation rather than involving bilingual 

subjects reading only one sentence of text. 

Also, unlike past EMMA studies, which have all been 

conducted with adult readers, my research participants are 

fourth grade students. These young bilinguals are 

particularly informative as they are in the process of 

literacy development. I have specifically chosen fourth 

grade students for my research because of the growing 

interest in reading instruction for English language 

learners in early grades and also because fourth graders 

have been found to provide unique insight into the reading 

process. Goodman's miscue research (Y. Goodman and K. 

Goodman, Personal communication) has shown that fourth 

graders tend to be in a transitional stage of reading which 

is particularly informative to those studying the reading 

process of early readers. Fourth grade readers are also at 
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a stage where they can read longer texts such as the 

chapter book I have selected for this study. Longer texts 

provide my study with an optimal amount of eye movement and 

miscue information about developing readers. 

Finally, this research is significant in that it seeks 

to provide further evidence for a universal view of reading 

as a meaning making process in a field in which much of the 

current research describes the reading process of 

biliterate readers as being a Word Recognition Process or 

an Interactive Reading Process. 

Limitations 

My ability to generalize the results of this study 

beyond this group of readers is limited in two ways. 

Because of the in-depth analysis required for this 

research, the findings are based on readings by four 

participants. This study aims to provide baseline data upon 

which others may build and expand. However, much 

quantitative data has been collected from these fourth 

grade Spanish and English bilingual readers. 

Another limitation of this study involves the 

equipment used to collect eye movement data. Because this 

equipment cannot easily be moved to a school site, data for 
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this study were collected at the Miscue and Eye Movement 

Laboratory at the University of Arizona. This limited the 

number of participants to only include children whose 

parents could bring them to the university, or children for 

whose families the researcher could contact and provide 

transportation. 

Dissertation Overview 

In this first chapter I presented the need and 

significance for research in the area of literacy 

development for Spanish and English bilingual students. I 

described the dominant views of reading and also discussed 

the research tools that were used to support the different 

views. I then presented my research questions and concluded 

by describing both the significance and the limitations of 

my research questions. 

In chapter two I review and expand on the literature 

relevant to my study. I review the prominent models of 

reading and describe studies involving bilingual readers 

found in the literature that are based on the models. 

In chapter three I discuss the design, procedures and 

methodology used in this dissertation. In chapter four, I 

further explain miscue methodology and present miscue case 
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studies of each of the four participants. In chapter five, 

I expand on eye movement methodology and discuss the eye 

movements of the fourth graders as they read both the 

English and Spanish texts. 

In chapter six, I combine the miscue and eye movement 

data from the bilingual readers to further understand their 

reading processes in each language. Throughout the chapter, 

I present data to answer my primary EMMA question. 

Finally, in chapter seven, I summarize findings from 

chapters four, five and six, and discuss the implications 

of these findings for understanding the reading process of 

developing bilingual readers. I also outline areas where 

further research using miscue, eye movement, and EMMA 

methodology is needed. 
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CHAPTER 2 

A REVIEW OF THE RELATED LITERATURE 

In this dissertation, I research the reading process 

of fourth grade Spanish and English bilingual readers. In 

order to further explore the universality of the reading 

process, I analyze these participants as they read in both 

their first and their second language. I use rtiiscue 

analysis, eye movement analysis, and Eye Movement Miscue 

Analysis (EMMA). 

In this chapter, I review the two most prominent 

models of reading found in the literature on bilingual 

readers. These two models include the Word Recognition 

Model, or Bottom Up Theory, and the meaning based 

Transactional Socio-psycholinguistic Model of the reading 

process. 

Following a discussion of each model of reading, I 

describe studies found in the literature which are based on 

each model. I include studies which explore the reading 

process of participants reading in a second or foreign 

language, and those which explore the reading of bilinguals 

as they read in both their first and second languages. 
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Word Recognition Model of Reading 

As discussed in chapter one, many of the teachers I 

worked with as a bilingual educator used traditional 

methods of teaching reading in Spanish. These methods, such 

as the commonly used syllabic method, come out of a word 

recognition view of the reading process. "The word 

recognition model of reading is probably the most commonly 

held and most thoroughly researched view there is" (Freeman 

& Freeman, 1996, p. 34). For the word recognition model of 

reading, making sense of text is achieved by recognizing 

words. The work of Adams (1990), Anderson, et al. (1985), 

and Chall (1967), are good examples of the word recognition 

research base. Since the research in this area assumes that 

reading involves recognizing individual words to make sense 

of text, many of the studies which come out of this model, 

examine how well readers recognize words which are usually 

presented as lists or in short sentences. 

Learning to recognize words can involve either using 

visual information or auditory information. When focusing 

on using visual information to help readers recognize 

words, readers are encouraged to build up and store sight 

words. When focusing on the use of auditory information to 

help readers recognize words, readers are encouraged to 
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"sound out" or use their knowledge of phonics to recognize 

words. 

Studies on Bilinquals Reading in a Second 

or a Foreign Language 

A number of word recognition studies have been 

conducted on bilingual readers. Those discussed in this 

section include studies where participants read in only one 

language and the researchers are interested in the transfer 

of reading skills or strategies from readers' primary 

language to another. The first four studies described 

(Brown and Haynes, 1985; Koda, 1987; Hatch, Polin, and 

Part, 1974; and Meara, 1984) focus on bilingual readers who 

are reading in English as a second language. The final 

study described in this section (Hayes, 1988) examines how 

bilingual subjects read in a language other than English. 

Brown and Haynes (1985) conducted experiments which 

focus on differences in visual and orthographic processing 

between readers from Japanese, Arabic, and Spanish language 

backgrounds. The authors explain. 

Our attention to these groups was motivated primarily 

by the differences between the script system used in 

these students' LI and by the ways in which contrasts 
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between these scripts might reveal patterns of 

interference or transfer between LI and L2 

orthographies, (p. 24) 

Because Spanish and English share a common alphabet 

and similar orthographic systems, for example, the 

researchers anticipated that this situation would 

facilitate the transfer of visual and orthographic skills 

to reading in English. In contrast, they anticipated that 

the transfer from Japanese and Arabic to English would be 

more complex. 

In order to test their hypothesis, the researchers 

conducted experiments using university level English 

language learners as subjects. The first experiments 

involved having the readers match same and different high-

frequency words, regularly spelled non-words, and 

irregularly spelled non-words. The researchers expected 

that the Spanish-speaking students would be fastest on 

these tasks, "...since their LI script uses the same 

alphabet as English. Thus Spanish speaking students should 

have had much more practice in perceiving and 

discriminating letters of the Roman alphabet" (p.24) . 

However, although the Spanish-speaking students were faster 

and had fewer errors than the Arabic students, the Japanese 
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students were the fastest performers on these tasks, and 

were the most accurate. 

The researchers therefore, had the subjects complete a 

second task. In order to test for visual discrimination of 

non-alphabetic shapes, the readers were asked to match 

"complex figures" to a sample. In this test, the Japanese 

students maintained their large advantage in time and 

errors, but the performance of the Arabic-speakers was 

equal to the Spanish-speakers. The authors explain this 

phenomena as follows: 

The change in relative performance levels between 

Arabic and Spanish-speaking students would be 

expected: When the advantage of letter familiarity was 

removed, the Spanish-speaking students should perform 

more like the Arabic students, (p. 25) 

The authors conclude that "...assumptions of 

homogeneity among L2 readers must be made in caution and 

that generalizations across language backgrounds may 

frequently be unwarranted" (p. 30) . 

It is clear when reviewing this study, that the 

researchers view reading as a word recognition process, or 

even a letter or character recognition process. In their 

analysis of how reader's literacy backgrounds facilitate 
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reading development in English, they dealt with reading as 

identifying not only single words, but also non-words and 

even shapes. The researchers were only interested in the 

speed with which students could match graphic displays. The 

task did not call for comprehension and excluded the use of 

the syntactic and semantic cue systems. The study does not 

seem to lead to any implications for instruction. 

In a second study involving English language learners, 

Koda, (1987) worked with adult Japanese ESL students to 

determine what strategies they use to recognize both 

pronounceable and unpronounceable words when reading in 

English. Koda was interested in understanding the role of 

phonics for Japanese readers because reading in their first 

language involves three different writing systems. One 

system includes logographic symbols and two consist of 

symbols that represent syllables. 

In his experiment, Koda presented the subjects with 

pictures of tropical fish which had been labeled with 

either pronounceable or unpronounceable names. The 

unpronounceable names were written by breaking orthographic 

rules. For example, one fish was labeled "mnitxe" (p. 139). 

First, readers were asked to memorize the fish names, and 

then were asked to read a short passage about each fish. 
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They were then interviewed about how they recalled the 

names as they read. 

Koda found that "phonological inaccessibility would 

not have any negative effects on their reading process" (p. 

140). Their reading strategies, such as association of the 

word to some aspect of the fish, showed transfer from LI 

strategies of reading logographic symbols, to L2 

strategies. However, Koda emphasizes that his study also 

revealed that the Japanese readers did use phonological 

code for text reading as a strategy. This study was 

compared to earlier studies showing that English readers 

use phonological information to read. 

Again this study is clearly based on a word 

recognition view of reading. Koda was primarily interested 

in whether students used phonics skills to recognize words. 

Like the previous study, this study is interested in 

students' ability to transfer LI skills to L2 word 

recognition. As shown in my review of the studies based on 

a transactional socio-psycholinguistic view of reading and 

on Cummins' (2000) research, what readers transfer is not 

surface level knowledge of letter shapes and sounds. Those 

are the aspects of language that vary the most across 

languages. Instead, readers transfer their knowledge of 
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what reading is, their background knowledge, and, to the 

degree languages are similar aspects of syntax and 

semantics. 

In the following two studies, the researchers use a 

letter cancellation task in order to study the reading 

process. In both studies, (Hatch, Polin, and Part, 1974 and 

Meara, 1984) second language subjects and native English 

speakers were asked to read a short passage and to cross 

out a particular letter as they read. In the study 

conducted by Hatch and her collegues, the subjects were 

instructed to cross out the letter "a" each time it 

appeared. They were also instructed to read for content as 

they would be asked comprehension questions following their 

reading. The authors were interested in answering the 

following question: 

Does the non-native speaker of English, who has less 

familiarity with English syntax and thus greater 

dependence on function words to signal syntactic 

meaning, actually pay closer attention to function 

words in such a task than native speakers of English 

do? (p. 277) 

The research revealed that both native and non-native 

English speakers crossed out the letter "a" more frequently 
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in the content words than in the function words. The 

research also revealed that the foreign readers crossed out 

fewer words overall than did the native English speakers. 

In their discussion of the findings, the researchers 

themselves comment on one of the study's design flaws which 

perhaps led to this finding. 

This finding could be due to the emphasis put on the 

comprehension test that was to follow. That is, the 

foreign students were more concerned with remembering 

the content than with crossing out the letters, (p. 

278) 

A study conducted by Gollasch (1980), revealed similar 

findings. In his study, subjects were asked to read a short 

story entitled The Boat in the Basement^ which had several 

errors embedded in it. Although the subjects were asked 

specifically to look for errors, they were not able to 

identify every error because they were reading for meaning. 

Xu (1998) reported similar findings when he replicated this 

study in Chinese. 

In the study conducted by Meara (1984) Chinese and 

native English speakers were asked to cross out the letter 

"e" as they read a short text in English. The author was 

interested in how much detailed processing of words took 
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place for each group of readers. The results of the study 

showed that the Chinese speakers crossed out the letter "e" 

more frequently than the native English speakers. The 

author also reported that for both groups of readers, the 

letter "e" was crossed out more often at the beginning of 

words than at the ends. Meara explains this pattern as 

follows: 

This is usually interpreted as showing that words are 

mostly identified by their earlier segments, with the 

endings of words such as judgment, inclined, etc., 

treated as gestalt wholes and not decomposed into 

their separate constituent letters, (p. 102). 

It is not surprising that the foreign readers in the 

second study who were not asked to read for comprehension 

were able to find and cross out the target letter more 

often than the native speakers. It is likely that the 

native speakers became more involved in the content of the 

text and therefore did not attend to, and cross out, as 

many individual letters. Both letter cancellation studies 

described above focus on reading as a process of 

recognizing words. It is assumed that as readers sample 

text, they will see the individual letters of the words 

they focus on. However, if reading involves making meaning 
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from text, the design of these studies actually diverts the 

subjects' attention away from reading. 

The final word recognition study (or in this case, 

character recognition study) presented in this section, 

involves bilingual subjects reading Mandarin Chinese. Hayes 

(1988) was interested in the encoding strategies used by 

native and non-native readers of Chinese. His study is 

concerned with how subjects read Chinese characters during 

silent reading. Because of his understanding of reading as 

a process of word recognition, the question Hayes deals 

with in his study is presented as follows: 

The Chinese writing system uses symbols which are not, 

for the most part, logically associated with phonology 

as are symbols in an alphabetic language such as 

English. How then, are these symbols read during 

silent reading? Are they processed by the shape, the 

sound, or the meaning? (p. 188) 

Hayes conducted two experiments to help answer his 

question. In the first experiment, one character was shown 

to the subjects for four seconds. The subjects then circle 

the character they think they saw. Some of the choices 

presented are graphically close to the target character, 

some are close in sound and some are close in semantics. In 
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the second experiment, one incorrect character, or 

distracter, was presented in a sentence. After reading the 

sentence, the subjects were asked if the sentence was true 

or false. Because the distracters made each sentence false, 

if the subject identified the sentence as being true, they 

were using graphic semantic or phonemic information to form 

the sentence. 

The results of these experiments revealed that on the 

individual character level, native speakers used phonics 

more. There was no difference between use of phonics, 

graphics or semantics for non-native speakers. On the 

sentence level, non-native speakers used graphic 

information while native speakers used both graphic and 

semantic information. The heavy reliance on visual 

processing of the non-native speakers led the author to 

wonder, "Can we help student to increase their fluency by 

helping them to pay less attention or more appropriate 

attention to visual characteristics of individual 

characters?" (p. 195) He then suggests. 

Perhaps one avenue of change in teaching methods may 

be in the area of providing students with advance 

organizers or background knowledge before reading 

texts. The more knowledge a reader brings to a text 
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before he or she reads it, the less he or she will 

have to rely on the printed character, {p. 195) 

While the implications for teaching presented by the 

author indicates that he views reading as a process which 

involves more than recognizing individual words or 

characters, the design of the study does not allow for 

understanding how readers integrate all three cue systems 

graphophonics, syntax and semantics, simultaneously as they 

read. Instead, it assumes that readers focus on only one of 

the three cue systems at a time as they process print. 

The studies described in the section above are 

psycholinguistic studies that are primarily interested in 

how readers process aspects of language. Some studies 

include syntax and semantics, but the main focus is on 

graphics or graphophonics. Some of the studies included 

comprehension, but did not articulate a clear theory of 

reading as a process of constructing meaning by using 

background knowledge and information from the three cueing 

systems. In fact, one of the problems with research of this 

type is that because it is not theory based, the results 

can not be used to confirm or disconfirm hypotheses about a 

particular view of reading. 



In general, the researchers seem to assume that 

reading involves recognizing words, letters, or characters 

and their aim is to examine the processes readers uses to 

do this. In the case of bilingual readers, they are 

interested in differences in processing across languages 

and in the effects of first language knowledge and skills 

on reading in a second language. 

Transactional Socio-psycholinguistic Model 

The Transactional Socio-psycholinguistic model of the 

reading process begins with the idea of transaction. 

Goodman's idea of transaction, added to his original socio-

psycholinguistic model of reading, is closely related to 

Rosenblatt's (1978) idea of readers taking a particular 

stance toward a text and reading it accordingly. 

Transaction differs from the idea of interaction as 

described in the interactive view of reading. During an 

interaction, the reader and text come together during a 

reading, and neither is changed in the process. Goodman's 

model views reading as a transaction where both the reader 

and the text change each time a piece is read. The readers 

come to texts with different knowledge each time they 

approach them so that the "parallel text" created, along 
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with the ideas the readers come away with, are different 

with each reading. 

I borrow the term "parallel text" from Goodman (1996) 

who explains that readers construct their own meaning from 

texts. "In fact, as each of you transacts with this 

published text, you will construct a parallel text in your 

mind and it is that text your personal text that you 

are comprehending" (p. 2). Because of this, "No two 

readers will ever produce the same meaning for a given 

text" (p. 2). Smith (1997) also writes about the importance 

of background information for reading as he explains that 

"reading depends more on what is behind the eyes... than on 

the visual information in front of them" (p. 30). 

According to Goodman's view of reading, not only is it 

helpful for readers to have background in what they are 

reading in order to create their parallel text, but the 

knowledge they bring about grammar and conventions of print 

will also affect how they will be able to read a text. 

According to Goodman, readers use cues from three systems 

to construct meaning from text. These cueing systems, 

syntax, semantics, and graphophonics, are used 

simultaneously as the reader interacts with the text. 

Syntax, or grammar cues, are used in reading in order to 
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make sure that what is read sounds like language. 

Semantics, or meaning cues, are used in order to make sure 

that the text makes sense. The third cue system 

graphophonics, includes visual information from the writing 

system, auditory information from the sound system, and our 

knowledge of how writing and sound connect, the system 

commonly referred to as phonics. Graphophonic cues are used 

to ensure that what is read looks and or sounds like what 

is in the text. 

Goodman (1996) explains that readers use several 

strategies as they make meaning from text. These strategies 

include sampling, predicting, making inferences, confirming 

or disconfirming predictions, and integrating new 

knowledge. These strategies are used in a cyclical fashion 

as readers move through text to construct meaning. 

Readers may begin this cycle by visually sampling a 

portion of text. Although some researchers claim that 

"skillful readers visually process virtually every letter 

of every word as they read," (Adams, 1994), over one 

hundred years of eye movement research (for a review, see 

Paulson & Goodman, 1999) has revealed that readers sample 

only portions of text as they read. In fact, only about 70 

percent of words in a given text are fixated or sampled. 



Once the reader's brain leads the eye to visually 

sample a portion of the print, the reader makes predictions 

about the text. These predictions are made based on 

reader's background knowledge and information from the 

three cue systems. The next strategy in this cycle is 

inferring. Readers infer any missing information which is 

not included in the text by the author. Finally, as 

proficient readers make meaning of text, they either 

confirm or disconfirm their predictions and inferences. 

They continue reading as long as the parallel text they 

create makes sense. If their original predictions do not 

make sense, readers go back, collect more visual data and 

make new predictions. 

As described in chapter one, several research tools 

have been used to provide support for the Transactional 

Socio-psycholinguistic model of the reading process. These 

tools include miscue analysis, eye movement analysis, and a 

combination of the two, EMMA. In the following section, I 

describe studies involving bilingual readers which support 

a meaning making model of reading. 
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Studies on Bilinguals Reading in a Second 

or a Foreign Language 

A number of researchers have used rtiiscue analysis to 

understand the reading process of bilinguals as they read 

in their second language. In this section I review these 

studies of bilingual readers reading in English. In the 

following section I review studies of bilinguals reading in 

two languages. In both sections I include only studies 

based on a transactional socio-psycholinguistic model of 

reading. 

Rigg,(1986; 1977a, 1977b) has written about miscue 

studies involving Cambodian, Laotian, Chaldean, Hispanic, 

Arabic, Navajo and Samoan children. Other researchers have 

conducted miscue analysis studies with adult second 

language learners. Malik, (1990) conducted a study with ESL 

students from a variety of linguistic backgrounds, while 

Zhang, (1988) conducted a miscue study which specifically 

examined the miscue patterns of Chinese adults who were 

learning English. Studies by MacNamara (1970), Hatch 

(1974), Oiler (1972), and Tucker (1975) also concern the 

reading processes of adult second language readers. 

In the following section, I describe two miscue 

analysis studies conducted with adult second language 



63 

readers (Malik, 1990 and Zhang, 1988) and two involving 

children (Rigg 1977a, 1977b). I have selected these studies 

because they are representative of the body of miscue 

studies carried out with bilingual readers. 

In a miscue analysis study conducted by Malik (1990) 

15 English as a Foreign Language (EFL) adult students read 

and retold culturally familiar and non-familiar texts. 

Unlike the short texts used in the aforementioned word 

recognition studies, the two texts used in this study were 

between 550 and 600 words. The students involved in the 

study were Iranian and therefore, the culturally relevant 

text selected for the study was on Islamic myths and 

legends. The culturally non-familiar text was about 

Japanese culture. Both expository texts were selected from 

an encyclopedia. 

The subjects' comprehension of each text was 

determined by their retelling while their comprehending, or 

strategies used during reading, were determined by 

analyzing the quantity and quality of miscues produced in 

each reading. "The results showed that cultural schemata 

significantly affect the reading comprehension and 

strategies of EFL proficient readers reading expository 

texts" (p. 205). The author found that the subject's 
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reading was syntactically and semantically accurate for the 

most part, yet little integration (making sense within the 

whole text) took place in the reading of the non-familiar 

text. 

Malik (1990) clearly saw reading as more than a 

process of recognizing individual words. The focus of the 

study was not on the transfer of phonic or graphic 

information across languages, but rather concerned the 

importance of background information for making sense of 

reading in a new language. 

A second miscue study (Zhang, 1988) involves yet 

another linguistic group, adult Chinese learners of 

English. Each of the nine readers involved in the study 

were given two texts to read. One was read silently as a 

warm-up while the second was read orally. Following miscue 

analysis procedures, the readers were then asked to retell 

the story which was read orally, and to answer a series of 

open ended questions. In describing the retelling procedure 

the author explained. 

In order to get the most from the subjects' recall, I 

encouraged all the readers to use both English and 

Chinese to eliminate any possible hindrance caused by 

their productive ability, (p. 43) 
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Through his analysis of the readers' miscues and 

retellings, Zhang found that while the readers were at 

different stages in their control of English, they all 

"differed only in minor degrees from native readers in 

selection of information, interaction of the three cue 

systems, and derivation of meaning" (p. 45). An important 

finding of this study is that the readers' first language 

did not interfere with their reading in English. It is 

significant that this and other miscue studies show that 

readers whose native language uses a writing system very 

different from the English alphabetic system still use the 

same process to read in English as in their native 

language. 

The general pattern found in the readings produced by 

the Chinese subjects showed that more first language 

influences were seen in the grammatical structure of their 

oral reading than in meaning comprehension, where the 

readers seemed to stick more closely to English lexicon and 

syntax. 

In discussing the readers' performance, Zhang makes 

the following observation: 

However, apparently influenced by their character-to-

character reading habit in Chinese, the subjects often 
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fixed their eyes on every single word instead of on 

only the necessary cues from the visual field as 

meaningful phrasal units, (p. 45) 

While miscue analysis provides researchers with a 

window on the readers' reliance on the graphophonic cueing 

system, only eye movement analysis can provide accurate 

information about where readers fixate as they read. Eye 

movement research has shown that readers do not fixate 

every word when full texts are presented (Hogaboam, 1983; 

and Just and Carpenter, 1987) Even when readers appear to 

be reading slowly and their reading is "characterized by 

over pronunciation of every syllable" (p. 45) as described 

in this study, Zhang's claim about eye fixations cannot be 

accurate without eye movement data. In addition, it is 

important to note that current research on Chinese readers 

of Mandarin, conducted in the Eye Movement and Miscue 

Analysis Laboratory at the University of Arizona, has 

revealed that even in the reading of Chinese, subjects do 

not fixate every character as they read. 

Zhang's (1988) observation of over reliance of the 

graphophonic cueing system by the second language readers 

in his study is not uncommon. Studies of second language 

readers conduced by MacNamara (1970), Hatch (1974), Oiler 
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(1972), and Tucker (1975) reveal similar findings. The 

aforementioned researchers also found that readers relied 

more on graphic than contextual information while reading. 

These studies on bilinguals reading a second or 

foreign language provide important insights about the 

reading process of bilingual readers as they make sense of 

text in their second language. 

In addition to background knowledge having an effect 

on second language reading, Rigg (1977a), discovered that 

" — student's definition of reading affects how they read" 

(p.745) as well. In her study, two Chaldean children, whose 

parents had immigrated from Iraq, read and retold two 

stories. The students' school principals asked Rigg to 

evaluate these second language readers and to "determine 

whether their lack of English was responsible for their 

failure in reading" (p. 746). 

The first reader, Len, produced many miscues as he 

read, but showed clear comprehension as he retold the story 

in great detail. The second reader, Joe, produced an almost 

flawless reading of the text. However, when asked to retell 

the story, Joe had difficulty recalling any of it. In 

describing these two readers, the author writes: 
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Joe's concern seemed to be careful pronunciation of 

individual, unconnected items; Len's seemed to be 

getting the story. Like Len, I think reading is a 

matter of getting some meaning from print, not 

decoding letters or calling out words, (p. 747) 

Through miscue analysis, Rigg was able to determine 

that the difficulties the principals observed in these 

readers were not due to a lack of English proficiency. This 

study involving in-depth analysis of the reading processes 

of two students allowed for a clear understanding of how 

each student's ideas about what reading is transferred to 

their own reading. 

In a fourth study involving English language learners, 

Rigg, (1977b) provides a preliminary report of a miscue 

study conducted under the direction of Kenneth Goodman. 

This study involved four groups of ESL speakers from 

Arabic, Navajo, Samoan, and Spanish language backgrounds. 

Ten average students from each grade, second, fourth and 

sixth were chosen to participate in the study. Each student 

read and retold two stories in English. The students "were 

able to read two complete, difficult, unfamiliar stories 

each, and afterwards to discuss those stories" (p. 108). 
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Rigg reported three preliminary findings from the 

miscue analysis of the readings. The first finding was that 

ESL students can read with comprehension even if they have 

not mastered English yet. The second finding was that ESL 

reading proficiency is not determined by one's first 

language as the students from different linguistic 

backgrounds were able to complete the tasks. Finally, Rigg 

(1977b) asks, "Are there universals in the reading process 

when the reading is in English" (p. 107)? The answer 

provided in this preliminary report was, "Tentatively, yes" 

(p. 114). 

In the same way, Dulay and Burt (1974) found that 

children from different language backgrounds (Spanish and 

Chinese) acquired English morphology in the same sequence. 

They concluded that it is the target language, not the 

first language, that determines the natural order of 

language acquisition. Rigg's study suggests that written 

English is also acquired in a natural order that is not 

dependent on the reader's first language. 

Just as Rigg's study explores the universality of the 

reading process in English with readers from different 

linguistic background, the present dissertation explores 
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the universality of the reading process across two 

languages, English and Spanish. 

The studies described in the following section further 

explore the reading process of bilinguals by examining 

their reading in both their first and second languages. 

Bilingual Studies Involving Reading Two Languages 

Numerous miscue analysis studies have been conducted 

with bilingual students as they read in both their first 

and second languages. These studies examine differences and 

similarities between readings produced in each language and 

include bilinguals from a variety of linguistic backgrounds 

and age groups. For example, Romatowski (1981) conducted a 

miscue study on Polish/ English bilingual fifth grade 

students. Hodes (1981) conducted a miscue analysis study 

with Yiddish/ English bilingual children. Studies conducted 

by Rodriguez-Brown and Yirchott (1983), Eaton (1983), 

Miramontes (1987) and Crowell (1995) examined the miscues 

made by Spanish/ English bilingual elementary school 

students. 

Miscue analysis studies of bilingual adults reading in 

two languages have been conducted as well. Hodes (1981) 

studied the reading process of German/ English bilingual 
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adults. Clarke (1980) conducted miscue analysis with 

Spanish/ English bilingual university students. 

Because this dissertation concerns Spanish/English 

Bilinguals, I have chosen to report on two miscue analysis 

studies that involve the reading of Spanish and English. 

These studies are representative of the miscue studies 

mentioned above and come to the same general conclusions 

about bilingual readers as the other studies. The first 

study by Rodriguez-Brown and Yirchott, (1983) involves 

children while the second by Clarke, (1980) reports on 

adult readers. I also describe a comprehension study by 

Favreau and Segalowitz, (1982) which involves French/ 

English bilinguals because it concerns reading as a meaning 

making process but is not a miscue analysis study. 

In the miscue analysis study conducted by Rodriguez-

Brown and Yirchott (1983) the readings of third grade 

bilinguals in Spanish and English were analyzed. The 

readers were selected from two different schools which had 

bilingual programs. The students were asked to read a story 

from their classroom reading book as a warm up and then 

were asked to read two stories provided by the researchers. 

One text was written in Spanish, and the other was written 

in English. The readings were videotaped and analyzed using 
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a modified version of miscue analysis developed by Cziko 

(1978) . 

The miscue analysis revealed that "these students were 

paying more attention to the graphic than the contextual 

constraints of the text, particularly in English" (p. 15). 

Also, the bilingual readers corrected a greater number of 

miscues in Spanish, their native language than in English. 

The author explains that, "In general, subjects seem to be 

reading for meaning more in LI (Spanish) than in L2 

(English)..." (p. 18). The author recommends further 

development of first language reading for these readers to 

facilitate the transfer of reading from the first language 

to the second. 

Like many second language readers, the participants of 

the Rodriguez-Brown and Yirchott study were more confident 

in reading text in their primary language. This facilitated 

their ability to move away from over-reliance on 

graphophonics observed in their reading in English, and to 

move towards a more balanced use of the three cueing 

systems in their primary language. 

In a Clarke (1980) research study, the "short circuit" 

hypothesis helps provide further insights into what these 

and other ESL readers experience as they read in their 
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second language. In his study of Spanish/English bilingual 

reading, Clarice (1980) presents a short circuit hypothesis 

of ESL reading. In the first phase of the study, English 

and Spanish Cloze texts are given to low-level ESL students 

whose first language is Spanish. In on type of Cloze test, 

the researcher removes every fifth word in a complete text 

and leaves a blank line in its place. The reader then is 

instructed to fill in the blanks and their responses are 

evaluated for syntactic and semantic acceptability. The 

author explains that "In a Cloze test, a response which is 

totally syntactically and semantically acceptable indicates 

that the subject has understood what s/he has read" (p. 

204) . 

The student responses to the Cloze tests were analyzed 

and "good" and "poor" first language readers were 

identified according to their performance on the Spanish 

Cloze test. Analysis of the Spanish Cloze tests revealed 

that in their native language, the "good" readers seemed to 

rely on semantic rather than syntactic cues. The "poor" 

readers relied on syntactic cues more than the good 

readers. When analyzing the English texts, it was revealed 

that the use of syntax was equal and the use of semantics 

was almost equal for the good and poor readers. 
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In order to further examine these differences between 

first and second language reading, Clarke conducted miscue 

analysis in both English and Spanish with one "good" and 

one "poor" reader. These analyses revealed that when 

readers have limited control over the language, "short 

circuits" appear in their reading. These "short circuits," 

caused the readers to "revert to poor reader strategies 

when confronted with a difficult or confusing task in the 

second language" (p. 206) . 

Due to this finding, Clarke explains that because even 

the "good" readers reverted to "poor" reader strategies 

that perhaps there is no such thing as a "good" or a "poor" 

reader, but rather good and poor readings. Clarke concludes 

by stating that there is transfer in reading between the 

student's first and second languages, but the role of 

language proficiency is great. 

In this dissertation, I borrow Clarke's idea of good 

and poor "readings" as I describe the reading proficiency 

of the four bilingual participants in this study. Because 

reading proficiency cannot be determined by the reading of 

a few texts, it is more accurate to refer to a reader's 

proficiency during a particular reading of a particular 

text. 
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A third study based on a view of reading as meaning 

construction provides further insights into the reading 

process of bilinguals reading in two languages. These are 

readers who Clarke (1980) would identify as producers of 

"good" readings in both languages. They do not experience 

short circuits in their second language reading, but they 

do read less efficiently in their second language. 

In their study on reading comprehension, Favreau and 

Segalowitz, (1982) analyzed second language reading of 

fluent bilinguals. Their study began because they were 

interested by a phenomena they had discovered in their work 

with many bilinguals. They found that although many 

bilinguals are fluent second language users in normal 

communicative situations, many read more slowly in their 

second language. Therefore, the research question they 

consider is "whether the slower second language reading 

rate of otherwise fluent bilinguals is specific to reading 

or is more general to second language functioning" (p. 

331). In order to answer this question, the authors 

presented French and English bilinguals with reading and 

listening tasks. They wanted to determine if both reading 

and listening occurred at slower rates in the subjects' 

second language. "A listening task was chosen because it 
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appears to present the subject with many of the same 

demands as reading but in a different modality" (p. 331). 

First, subjects' optimal reading rates were found for 

both their first and second languages. The texts were 

presented on a tachistoscope and the subjects were to read 

as quickly as possible while attempting to maintain full 

comprehension. Next, the subjects were presented with the 

listening task. 

In this listening task, subjects were presented with 

time compressed spoken texts similar to those used to 

assess optimal reading rates. The maximum speed at 

which first and second language text could be listened 

to without interfering with comprehension were then 

compared, (p.331) 

The results of the study revealed that the French/ 

English bilinguals who read at slower rates also were able 

to listen and comprehend at slower rates in both languages. 

There appears to be a connection between reading and 

listening rates. All of the bilinguals involved in the 

study were very skilled readers in the first language and 

very skilled second language speakers/ hearers. "Yet when 

they put their reading and language skills together, the 

result was slower second language reading" (p. 340). The 
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authors explain that further experience with reading in the 

second language "may result in more similar first and 

second language reading rates" (p. 340). 

It is interesting that the speed at which bilinguals 

can read and listen to a second language while maintaining 

high levels of comprehension are comparable. The bilinguals 

in this study have not yet developed the same comprehension 

speed in both their first and second languages which seems 

to relate to the issue of confidence I mentioned in the 

discussion of the miscue studies. As these bilinguals have 

increased experiences developing their second language, 

their confidence may allow them to make sense of oral and 

written language more proficiently. 

These readers may be equally effective in two 

languages, but they are not equally proficient because 

proficiency involves both effectiveness and efficiency. 

Bilinguals reading in a second language read (and listen) 

more slowly because they are attending to more language 

cues. They are not confident that a minimal use of cues 

will allow them to construct meaning so they sample from 

the oral or written text more fully. They may also take 

more time to confirm their predictions, and, at times to 

correct high quality miscues. 
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Eye movement Studies on the Reading Process 

Across Languages 

In this section I review eye movement studies found in 

the literature which involve bilinguals reading in their 

second language (Oiler and Tullius, 1973) and one which 

explores differences in the processing of print in English 

and Spanish (Carreiras and Clifton, 1999). The first study 

is based on a meaning based model of reading while the 

second is based on a word recognition model of the reading 

process. 

Through eye movement analysis. Oiler and Tullius 

(1973) compared the reading skills of non-native and native 

English Speaking university students from a variety of 

linguistic backgrounds. The researchers were interested in 

determining how the readings produced by the ESL students 

would compare to those produced by native English speakers. 

They were also interested in examining how the readings 

produced by ESL students from different linguistic 

backgrounds would compare to each other. 

As the students read a text for comprehension, the 

technique of Eye Movement Photography (EMP) was used to 

record their eye movements. This early eye tracking device. 
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"reflects a beam of light from the cornea of the eye onto a 

piece of moving film" (p. 70). Like current eye trackers, 

this device provided the researchers with information 

regarding the number and duration of eye fixations, as well 

as the number of regressions made during each reading. As 

the authors explain, 

These measurements are only meaningful, of course, if 

the reader has understood what he has read. Hence, a 

comprehension test is administered, and if the reader 

does not answer at least 70% of the questions 

correctly, he is retested {usually, with a simpler 

passage). (p. 71) 

The readings of these ESL subjects were collected and 

compared to readings of native English university readers 

which had been collected in an earlier study. The results 

revealed that the native English readers made fewer 

fixations and shorter fixations than the non-native 

readers. The native English readers also made fewer 

regressions than all but one sub-group of the non-native 

readers, but these differences were not statistically 

significant. The native English readers also read a greater 

number of words per minute than the non-native readers. 
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This eye movement study seems to support the 

comprehension study reviewed above (Favreau and Segalowitz, 

1982). Readers read more rapidly in their native language 

and this is confirmed by their having fewer and shorter 

fixations and fewer regressions. The readers were more 

efficient in their native language because they needed 

fewer cues to read with comprehension. 

The authors were surprised that there was no 

significant difference between numbers of regressions made 

by the readers. In their discussion of the study, they 

write: 

Perhaps the best explanation for the low number of 

regressions is that non-native readers of English who 

are educated adults have already acquired the 

necessary thoroughness as readers in their own 

language to enable them to avoid having to reread any 

more frequently than efficient readers of English who 

are native speakers. (P. 78) 

The second point of interest highlighted by the 

authors was that the average fixation durations for the 

non-native speakers were significantly longer than the 

average for the native speakers. The authors explain that 

"Apparently, non-native speakers require significantly more 
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time than natives for the short-term memory processing 

which is taking place during fixations in reading" (p. 78). 

In their conclusions, the authors explain that while 

more proficient readers make more efficient eye movements 

in reading, it would be impossible to suggest, for example, 

that the non-native readers train their eyes to fixate less 

often. Therefore the implications for the findings of this 

study "can only be determined by further research" (p. 79). 

What is interesting about this eye movement study 

involving English language learners, is that without a 

second source of information about the comprehending 

process of the subjects during the reading (such as miscue 

analysis) or a specific model of the reading process in 

which to place these results, little is revealed by this 

study. 

However, when the results are viewed from a 

transactional socio-psycholinguistic view of the reading 

process, the findings can be further reflected upon. For 

example, the fact that the non-native speakers of English 

made more fixations than the native speakers reveals that 

in their integration of the three cueing systems, the non-

native group needed to sample more of the text to make 

meaning. These second language readers were relying more 
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heavily on the graphophonic cueing system and perhaps 

needed more time to access the semantic and syntactic 

information. If further information about the places in the 

texts in which the readers made regressions were available, 

or if the miscues made by the readers could be recorded and 

analyzed, conclusions about the regression findings which 

surprised the authors might be revealed. 

For these reasons, I combine both eye movement 

analysis and miscue analysis within a transactional socio-

psycholinguistic view of the reading process in order to 

gain as much insight into the reading process of bilinguals 

as possible in this dissertation. 

The study by Carreiras and Clifton (1999) examines the 

reading of both Spanish and English university students as 

they read carefully constructed ambiguous sentences in each 

language. The researchers were interested in examining the 

psychological processes underlying how readers and 

listeners decide on the argument structure of sentences. 

The researchers were interested in strengthening a 

previous research finding through eye movement analysis. In 

an earlier study, the researchers had determined that 

ambiguous texts in Spanish and English were dealt with 
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differently in each language. For example, consider the 

following sentence in English and Spanish: 

Someone shot the maid of the actress who was divorced/ 

Alguien disparo contra la criada de la actriz que 

estaba divorciada. 

In English, there is a weak but seldom significant 

tendency for the relative clause to be taken as 

modifying the second noun phrase, the actress, but in 

Spanish, several researchers have found a significant 

preference for the relative clause's modifying the 

first noun phrase, la criada. (P. 826) 

In order to test this finding, the researchers 

designed an experiment. Sentences were written in both 

English and Spanish so that the relative clause attachment 

to either the first or second noun phrase was disambiguated 

by gender information. For example, in the following sample 

the word "birth" helps readers relate the relative clause 

to the first noun phrase. 

The police came from headquarters early this morning and 

arrested the sister of the handyman who recently gave birth 

to twins in the hospital, (p. 828) 

The sixteen target sentences were intermixed with 144 

others which "served as filters to divert attention from 
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the structure of the materials" (p.828) After some 

sentences, yes or no questions were presented to the reader 

which could be answered by pressing a button (the use of a 

bite bar with the eye tracking system made answering 

questions verbally, impossible). 

The researchers wanted to know if the differences in 

how readers process these sentences reflected differences 

in the two languages. The findings revealed that Spanish 

readers read faster when the relative clause was connected 

to the first noun phrase. They also fixated the word which 

disambiguated the sentence for a shorter period of time 

when it confirmed that the relative clause was connected to 

the first noun phrase. In English, the readers read faster 

when the relative clause was connected to the second noun 

phrase. Their eye movements also showed that they fixated 

the target word for a shorter period of time when the 

relative clause was connected to the second noun phrase. 

The authors conclude that the Spanish readers had a modest 

but measurable preference for interpreting a relative 

clause as modifying first noun phrase in ambiguous 

sentences. 

This study does not concern itself with reading 

comprehension. It is a psycholinguistic study that examines 
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how readers of Spanish and English figure out complex 

aspects of syntax. The researchers are not concerned with 

word recognition so much as with syntax or semantics. The 

syntax connects with how readers divide up sentences while 

the semantics relates to how issues of reference are 

resolved. 

Although this study deals with syntax and semantics, 

the researchers do not approach reading from a socio-

psycholinguistic view. The researchers examine the 

syntactic and semantic linguistic systems to see how 

readers process written language, not to see how readers 

use the cue systems to construct meaning from text. 

In addition, the inauthentic reading situation 

reflected by both the sentences subjects were asked to 

read, and the somewhat intrusive eye movement equipment, 

limits the usefulness of this study for understanding what 

readers do in real reading situations. 

The present dissertation involving Eye Movement Miscue 

Analysis (EMMA) research with biliterate readers adds to 

the eye movement, miscue analysis, second language, and 

biliteracy bodies of literature discussed above. While 

there are many studies on bilinguals, there are no known 

eye movement miscue analysis studies of bilingual 
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elementary students. In the following chapter, I describe 

the research context and the participants who were included 

in the study. I also present the data collection procedures 

and methodology used to analyze the data. 
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CHAPTER 3 DESIGN, METHODOLOGY AND PROCEDURES 

I begin this chapter with a description of the 

research context and the participants who were included in 

the study. I then describe the equipment and materials used 

and present the data collection procedures and the 

methodology used in the data analysis. 

Description of the Research Context and Participants 

The study was conducted in the Miscue and Eye Movement 

Laboratory, located in the department of Language Reading 

and Culture of the College of Education at the University 

of Arizona. The laboratory is a small room in which the eye 

movement and miscue equipment are set up. (See APPENDIX A) 

The room is cheerfully decorated with Diego Rivera prints 

on the walls and stuffed animals in the corners to help the 

young participants and their parents feel comfortable among 

the equipment. 

The participants are fourth grade Spanish and English 

readers who attend a local Spanish/ English bilingual 

school. This school is located in a low socio-economic 

neighborhood on the south side of an urban city. The 

dominant language of the neighborhood is Spanish, which is 
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reflected by the signs on restaurants and shops and the 

language heard spoken on the streets. 

The four participants included in this study, Andrea, 

Juan Antonio, Angel and Jazmin are Hispanic and speak 

Spanish as their primary language. However, prior to the 

selection of these four, the readings of nineteen 

participants were collected in both English and Spanish. 

With the help of the school principal, the fourth grade 

teachers compiled a list of students they assessed would be 

able to read a chapter book in both English and Spanish. 

These students and their families were then contacted, 

mainly through home visits, and invited to participate in 

the study. In addition to my initial meeting of the 

students and their families during these home visits, I was 

also able to get to know the participants and their parents 

as I drove many of them to and from the Miscue and Eye 

Movement Laboratory at the university. This time together 

in the car gave me an opportunity to not only explain the 

study, but also to gather valuable background information 

about each reader. With pennission from each of the four 

participants included in this study, and their parents, 

this background information is presented in Chapter Four. 
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Of the nineteen readings and retellings collected for 

this study, four were selected to be included in this 

dissertation. A number of factors contribute to the 

selection of readings used in eye movement and miscue 

analysis studies and these are discussed below in the data 

collection section. In the following section, I explain the 

methods of data collection and analysis used in this study, 

beginning with a brief description of the equipment and 

materials used. 

Data Collection 

Equipment 

An Applied Science Laboratories 504 eye tracker is 

used to record eye movements. This eye tracker measures the 

reader's pupil diameter and point of gaze on the stationary 

text which is displayed on a computer monitor. The eye 

tracking device records both the pupil and corneal 

reflections from the reader's eye with a harmless infrared 

beam. The recording device is accurate to within one 

degree. Because the auto-focus eye camera and eye 

illuminator are contained in a pan/tilt module, the camera 

moves automatically with the readers' slight head movements 

as they read. This camera, which rests on a table next to 

the monitor from which the participant reads, eliminates 
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the use of more intrusive means of capturing eye movements 

such as having the participants wear a head mounted 

tracker, use a chin rest, or use a bite bar to ensure 

accurate recordings. 

The eye movement data are captured by the eye tracker 

control unit which is accessed by a second computer. That 

computer produces raw eye movement data in the form of a 

series of X,Y coordinates. During the reading, the computer 

from which the participant reads makes a video recording of 

a picture of the text which is being read with a cursor 

superimposed on it showing where the reader's eye movements 

are. This video recording also records the reader's voice 

which is used for the miscue analysis. The reading is also 

audio tape recorded as a backup for the miscue analysis. 

Materials 

The participants read two consecutive book chapters. 

The two book chapters are from a fictional story written by 

Alma Flor Ada (1993). The first chapter of the story was 

read from the English version of the text entitled My Name 

is Maria Isabel. The second chapter of the story was read 

from the Spanish version of the story entitled Me llamo 

Maria Isabel. Both texts are approximately the same length. 
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The English chapter contains 793 words while the Spanish 

chapter contains 808 words. Each text is ten pages long. 

These two texts were selected because they are authentic, 

are of the same genre (as the chapters come from the same 

story), and are close in length. Also, My Name is Maria 

Isabel is a story that fourth grade bilingual readers may 

relate to because it involves a young girl who is becoming 

bilingual and biliterate. 

In the first chapter of the story, the protagonist, 

Maria Isabel, who is from Puerto Rico, is nervously 

thinking about her first day of school in the United 

States. Her parents reassure her and send her off to school 

with her older brother. Unfortunately, on her way to the 

bus stop, Maria Isabel trips and falls, scraping her knee 

and ruining her special dress. 

In the second chapter, read from the Spanish version 

of the story, Maria Isabel arrives at school and is shown 

to her new classroom. Because there were already two 

Maria's in her class, Maria Isabel's teacher decides to 

name her Mary. Maria Isabel then sits at her desk and 

begins to think about the importance of her name and 

daydreams about the relatives she was named after. The 

chapter ends with Maria Isabel's teacher impatiently trying 
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to get Maria's attention and not understanding why Maria 

was not responding to her numerous calls: "Mary!" 

I selected English and Spanish texts which were as 

similar as possible in order to eliminate the number of 

variables in the comparison of the two readings. I also had 

to choose texts short enough so that the participants could 

read and retell both in one session. 

Each text was typed onto slides in the Power Point 

computer program (See APPENDIX B). Each of the two chapters 

contained one illustration which I scanned and included 

along with the text. Both the Spanish text and the English 

text each fit onto five Power Point slides. The chapters 

were typed maintaining a two-page open spread format just 

as a reader holding the open book would see them. This was 

done to make the electronic texts look as close to the 

original as possible. The text was enlarged to an 18 point 

font so that it could be read comfortably on the computer 

monitor. The reader sat directly in front of the computer 

monitor in a comfortable chair. 

Selection of Readings 

As described above, nineteen readers were recorded 

reading and retelling the two texts. Of the nineteen, four 
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of the reader's data, or readings, were selected for 

analysis based on factors such as an accurate eye-movement 

recording, clear audio recording, and the reader's basic 

understanding of both texts. 

An accurate eye-movement recording consists of a 

recording where the eye tracking device, or camera, is able 

to accurately track the reader's eye through at least 90 

percent of the text on each page. Reader's eye movements 

are lost in two circumstances. One is when the reader moves 

his or her head completely out of the range of the camera. 

In these instances, data is lost while the eye is out of 

range and during the few seconds it takes for the camera to 

re-adjust once the eye is back in range. In addition, once 

the eye is back in range, the original calibration is often 

skewed so that in the analysis of the data it appears that 

the participant is fixating either several lines above or 

below the line of print they were actually reading. In most 

instances, however, these inaccuracies can be corrected 

during analysis by shifting all of the fixations up or down 

on the page. 

The second circumstance under which eye movements are 

lost is when the computer cannot accurately distinguish the 

pupil and corneal reflections from other parts of the 



reader's face. As illustrated in Figure 3.1, the infrared 

light beamed from, the camera makes the reader's pupil 

appear white on the scene monitor and the computer is 

programmed to track that light spot and the corneal 

reflection as the eye moves. The two cross hairs shown in 

the illustration are those which track the pupil and 

corneal reflections. 

Figure 3.1. Illuminated pupil and 
cross hairs tracking pupil and 
corneal reflections. 

The eye tracking computer however, often mistakes 

reflections from moisture on the reader's skin, rims of a 

reader's glasses, or even certain light skin tones, as 

pupil reflections. When this occurs, the cross hairs JUMP 

to these other areas of the reader's face and track those 

movements rather than the reader's eye-movements. Of the 
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original nineteen participants, the readings of eleven were 

not used because their eye movements could not be 

accurately recorded. 

The remaining four which were not included were not 

able to read or retell one or both of the texts. For 

example one participant read the first chapter in English 

with little difficulty. However, she was not able to read 

the second chapter in Spanish on her own and therefore we 

read it together. Another reader was able to read both 

chapters aloud but when asked to retell, was not able to 

for either chapter. 

The eight readings which were used for this study had 

accurate eye movement recordings, had clear audio 

recordings, and the reader's basic understanding of both 

texts was good. The readings selected were produced by 

Andrea, Juan Antonio, Angel and Jazmin. These four 

participants are Mexican American and their primary 

language is Spanish. As described in Chapter four, Andrea, 

Juan Antonio and Jazmin were born in the United States. 

Angel was born in Mexico and attended school there prior to 

coming to the United States. While all four readers show 

higher levels of reading proficiency in Spanish, as 



discussed in the following chapter, they read and 

communicate in English as well. 

Each of the four participants took the Oral LAS 

(Language Assessment Scales) at the beginning of fourth 

grade. "The LAS®-0 measures those English oral language 

skills necessary for functioning in a mainstream academic 

environment" (De Alvila and Duncan, 1994, p. 2). The Oral 

LAS consists of three sections. In the first section, the 

students are shown pictures and they are to describe the 

actions illustrated. In the next section, a short story is 

read to the students and they are asked comprehension 

questions. The final section involves having students 

listen to a longer story and provide a retelling. The 

English Oral LAS is scored on a scale from one to five. A 

score of two indicates that the student has limited 

listening and speaking abilities in English. A three 

indicates mid-level listening and speaking abilities where 

the student "has attained a working knowledge of English" 

(p. 3). A score of four or five indicates that the student 

is fluent in English and has high levels of proficiency in 

listening and speaking. A score of five is higher than a 

score of four. 
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As shown in Table 3.1, Jazmin and Juan Antonio scored 

threes on the LAS. Andrea scored a four and Angel scored a 

two. 

Table 3.1 
Reader's English Oral LAS Scores 

Reader English Oral 
LAS scores 

Andrea 4 
Juan Antonio 3 
Angel 2 
Jazmin 3 

Because the LAS was administered at the beginning of 

the school year, the school principal stated that all of 

the readers, especially Angel, would likely have higher 

scores when the school year is almost over. It is 

interesting to note that Andrea, who had the highest 

English LAS score was also the most proficient reader (as 

described in the following chapter). 

Limited Number of Participants 

Because of the large volume of data generated in both 

eye movement and miscue analysis, four is an appropriate 

number of participants to include in this study. As Paulson 

(2000) explains, both miscue analysis and eye movement 

analysis generate huge amounts of data. Therefore, these 
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two research methodologies do not typically involve large 

numbers of readers. In their article on bilingual reading, 

Jimenez, Garcia and Pearson (1995) also point out the 

importance of case study research in the area of second 

language reading and argue that "...packaging information 

in the form of detailed and complex cases is a superior 

method for delivering instruction in ill-structured domains 

(such as the current knowledge base for second language 

reading)" (p.70). 

The eight readings produced by the four participants 

in this study have provided volumes of data which inform 

this new area of research involving young bilingual readers 

and EMMA methodology. 

Procedure of Sessions 

Each of the nineteen original readers who volunteered 

for this study made one visit to the eye movement 

laboratory for a one-hour session. Each reader was 

accompanied by a parent or guardian who observed the 

session. A typical session was conducted as follows: 

1. The participant and their parents or guardians 

entered the lab and the eye movement equipment was shown to 

them. I then briefly explained how the equipment works. 
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Next, I reviewed a consent from with the participant and 

their parents or guardians and had them sign the form. 

2. The participants' tasks were explained including 

that they were to read and retell two book chapters from 

the same story, the first in English, and the second in 

Spanish. I explained that I wanted to have an idea of how 

they read when they were by themselves and therefore if 

they came to something they didn't know to just do whatever 

it is that they normally do when reading alone. 

3. The participant sat in front of the computer 

monitor and was asked to read the following warm-up text 

shown in Figures 3.2 and 3.3 silently as I read it aloud to 

them: 

Hello 1 Welcome to the Eye Recording Project. The 

small camera you see next to the computer monitor 

takes a continuous picture of your pupil and sends 

that signal to another computer, which tells us where 

you are looking while you read. It's completely 

harmless, of course, and you won't even notice the 

camera once you start reading. 
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Your only job during this project is to read 

aloud for comprehension, then, after you finish 

reading, to retell the story to us. 

But before you start reading, we have to adjust 

the eye camera to your eye and calibrate the system. 

This will be the boring part! Because everybody's 

eyes are a little different, it may take a few 

minutes. During this time it is important that you 

keep your head as still as possible. 

To go to the next screen, just press the left 

button on the mouse (go ahead and try this now). 

Figure 3.2. Instructions, screen 1 

After we adjust the eye camera to your eyes and 

calibrate the system, we will ask you to read aloud 

the text that is on this monitor. The eye camera can 

follow small head movements, but please try to keep 

your head as still as possible while reading. 

Thanks, and have fun! 

Figure 3.3. Instructions, screen 2 
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4. The system was then calibrated to the reader. Under 

optimal conditions, this procedure takes only took a few 

minutes. 

5. The participant read the first chapter of the story 

in English and then provided a retelling in either English 

or Spanish. After the reading of the first chapter (which 

was in English) I said (in English) the following to the 

student: ''^Please tell me everything you remember about the 

chapter. You can tell me in English or in Spanish." After 

the reading of the second chapter, I said the same thing, 

however I said it in Spanish. 

6. The system was re-calibrated as the participant 

often moved to look at the researcher during the retelling. 

7. The participant read and provided a retelling of 

the second chapter of the story in Spanish. Again, the 

retelling was provided in either English or Spanish 

depending on the participant's language of choice. 

8. Once the session was complete the readers were 

asked to comment on the session. I was particularly 

interested in knowing how they felt about reading from a 

computer screen and what they thought about the story for 

purposes of future studies. 
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Data Analysis 

In this section, I again present the research 

questions and sub-questions and describe the analysis 

procedures used to answer each question. 

Research Question 

What does Eye Movement Miscue Analysis reveal about 

differences and similarities of the reading in Spanish and 

English of fourth grade biliterate readers? 

Miscue Analysis 

Miscue Research Sub-questions. 

What does miscue analysis reveal about fourth grade 

students, reading in Spanish and English as shown by: 

a) the quantity and quality of miscues the reader 

makes in each language? 

b) the differences and similarities between miscues 

made in each language? 

In order to answer these sub questions, the audio 

recordings of the two texts were analyzed using miscue 

analysis procedure I (Goodman, Watson, & Burke, 1987). This 

procedure carefully analyzes each of the reader's miscues 
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and is described in detail in the following chapter. First, 

the miscues were marked on a typescript which I created for 

each story. Together, the readers produced almost 500 

miscues which were marked for each the eight stories. Of 

those, the first fifty miscues for each story were 

carefully analyzed and coded as recommended by Goodman, 

Watson and Burke (1987) . The retellings were transcribed in 

the language in which they were provided, and analyzed 

according to miscue analysis. 

Eye-movement Analysis 

Using the Fixplot computer program, I superimposed 

each slide of text with the X,Y coordinate points produced 

by the eye tracking system, creating a picture of the 

reader's fixations. For the eight readings, over 5,000 eye 

fixations were plotted and examined. For each fixation 

information including the order of fixations and fixation 

durations can be accessed through the Fixplot program. 

Using this software, I thoroughly analyze each text to 

answer my eye movement sub-questions: 
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Eye Movement Research Sub-questions. 

What are the quantitative and qualitative 

relationships between fourth grade students' readings in 

Spanish and English as shown by: 

a) the rate of fixations 

b) the differences in percentages of fixations for 

different categories of words 

c) the average total time of fixation durations 

d) the rate of regressive fixations 

In order to answer sub-questions a, and b, I created a 

table in which to organize and calculate the fixations. As 

shown in Table 3.2, the bottom line of the table lists each 

word from the text. According to the line and page number. 

For example, 101 refers to page number one of the story, 

line number one. The line above it indicates the 

grammatical category of the word such as "n" for noun or 

"v" for verb. The line above the grammatical category, 

labeled "Fix" was used to indicate whether the word was 

fixated and how many times it was fixated. For example, the 

noun Maria was fixated twice. 
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Table 3.2 
Eye Movement Data Table 

Fix 2 2 1 
Gram. n n V f f n f n 
101 Maria Isabel looked at the cup of coffee 

The rate of fixation refers to the percentage of words 

fixated. Once the eye movement data tables were complete 

for each reading, I counted and added the number of words 

for each story which were fixated (if the word was fixated 

more than once, only one fixation was counted for that 

word). By dividing the number of words fixated by the total 

number of words in the story, I determined the rate of 

fixation. 

The differences in percentages of fixations for 

different categories of words for sub-question b, was also 

calculated using the eye movement data tables. Using 

Microsoft Excell spread sheet program, I recorded the 

number of nouns, verbs, adjectives, adverbs and function 

words which were fixated and determined the percentage for 

each using the total number of each category of words found 

in the story. 

The nouns, verbs, adjectives and adverbs were then 

combined and analyzed as content words and the remaining 
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categories were analyzed as function words. Although 

pronouns are included as content words in miscue analysis, 

they are analyzed as function words in this study for a 

number of reasons. Pronouns are typically referred to as 

function words by linguists. For example, Akmajian, Demers, 

and Harnish (1983) in their Introduction to Linguistics 

list pronouns as function words. There are at least two 

reasons for this. One is that pronouns do not have content. 

They get their meaning by what they refer to. For example, 

a personal pronoun like "I" has a different meaning 

depending on who says it. A content word like "table" in 

contrast has some kind of meaning independent of the 

speaker. Pronouns refer to nouns. This referring function 

makes them function words and the nouns they refer to are 

content words. A second reason is that function words are 

also known as closed class words. Closed classes are 

categories to which we do not add new words. This is 

opposed to open class categories. The content words are 

open class. We can add new nouns and verbs to our language. 

When we borrow or coin words, we borrow or coin content 

words. For closed class words, like pronouns, we do not add 

to the lexicon. That is why it has been hard to create a 
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new pronoun to represent the third person he/she. Pronouns, 

like other function words, are closed class. 

In eye-movement research, consistent categorization of 

pronouns is not evident. In reporting on one study. Just 

and Carpenter (1984) list pronouns as content words while 

in another, pronouns are not included {Just and Carpenter, 

1987) . For this study, I therefore counted pronouns as 

function words. 

Sub-question c, the average total time of fixation 

durations was provided by the Fixplot program and averages 

were compared among readers and languages. 

Finally, the rate of regressive fixations refers to 

the percentage of fixations in which the reader fixates to 

an earlier section of the text. As explained in Chapter 

Five, these regressive fixations can occur within words or 

between words in the text. Regressive fixations were 

tallied for each text and the percentage of regressive 

fixations was determined by dividing the number of 

regressions by the total number of fixations. 

The procedures used to answer the eye movement sub 

questions are standard and appropriate as they are written 

about in the research of Just and Carpenter (1987); Kieras 
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and Just (1984); Rayner (1983), and other current eye 

movement research. 

Eye Movement Miscue Analysis (EMMA.) 

This new form of analysis, introduced by Paulson 

(2000), integrates the eye movement data with the miscue 

analysis data. For this analysis, I utilized Paulson's 

(2000) Eye-fixations & Miscue Analysis Coding Form (See 

APPENDIX C) which allowed me to further condense and 

organize my data in order to make comparisons between 

miscues and eye fixations and answer my final sub 

questions: 

EMMA Research Sub-questions. 

What do the patterns of eye movements around the words 

that are miscued in Spanish and English reveal about the 

reading process for fourth grade biliterate readers? 

a) What is the percentage of miscued words which are 

fixated? 

b) What is the average fixation duration on miscued 

words? 



c) What is the relationship between miscues with 

varying degrees of graphic similarity to the 

expected response and eye fixations? 

d) What is the relationship between miscues with 

varying degrees of syntactic and semantic 

acceptability and eye fixations? 

e) What are the relationships between miscues and 

regressive eye movements? 

f) What are the patterns of regressive eye movements 

around miscued words which are corrected or 

partially corrected? 

The miscue analysis and eye movement data from the 

Eye-fixations & Miscue Analysis Coding Form were entered 

into the SPSS statistical program. I used this program to 

run descriptive statistics for sub-questions a through f 

which are further described in the EMMA chapter of this 

dissertation. 

In this chapter, I described the research context and 

the participants who were included in the study. I also 

described the equipment and materials used and presented 

the data collection procedures and the methodologies used 
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in the data analysis. In the following chapters I present 

findings from the analysis of the data. 
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CHAPTER 4 
MISCUE ANALYSIS: KNOWLEDGE OF LANGUAGE USE 

In the previous chapter, I discussed the design, 

procedures and methodology used in this dissertation. In 

this chapter, I further explain miscue and eye movement 

methodology. I begin by reviewing miscue analysis Procedure 

I (Goodman, Watson & Burke, 1987) which was used to analyze 

each reader. I then present brief miscue case studies of 

each of the four participants in order to answer the miscue 

analysis question: "What does miscue analysis reveal about 

fourth grade students' reading in Spanish and English?" 

Miscue Analysis 

As explained in Chapter One, miscue analysis was first 

developed by Kenneth Goodman in the early sixties. Goodman 

(1967) noted that most measures of reading are indirect. 

They often compare what students know before reading with 

what they know after reading. For example, a test on a 

particular passage might first assess students' background 

knowledge on the topic, their knowledge of the vocabulary, 

or their phonics skills. After reading, students could be 

tested on what they understand and remember. This is a 

measure of their comprehension. However, these 
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comprehension tests are always indirect. Goodman wanted to 

develop a more direct measure of reading that would reveal 

how children are comprehending as they read rather than 

just measuring what they have comprehended after reading. 

Analysis of miscues, or unexpected responses to text, 

helps show how the reader is comprehending during reading. 

It is only when readers leave out, insert, or substitute 

text elements that readers' strengths and weakness in their 

integration of the three cueing systems is revealed. As 

Goodman (1967) explains, a reader's "...expected responses 

mask the process of their attainment, but his unexpected 

responses have been achieved through the same process, 

albeit less successfully applied. The ways that they 

deviate from the expected reveal this process." (p.127) 

In other words, when readers produce what a listener 

expects to hear as they read, it is not possible to say how 

they did it. However, when readers produce unexpected 

responses, listeners get important insights into what they 

are doing as they read. For example, in the reading of the 
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English text, Jazitiin substituted had for heard and lunch 

for laughter in the following sentence: 

had Uinch 

Hie first tiling she heard was laughter. 

These miscues provide a number of insights into 

Jazmin's reading process in English. For one thing, Jazmin 

used visual and auditory cues. Had looks and sounds like 

heard. Also, Lunch and laughter have graphic features in 

common and start with the same sound. She also used 

syntactic information: She substituted a verb for a verb 

and a noun for a noun. In addition, she used semantic 

information. She knew that had and lunch go together in 

many situations. Despite these strengths, Jazmin doesn't 

show a focus on the meaning of the story. While the 

sentence alone is both syntactically and semantically 

acceptable (it sounds like English and makes sense), she 

did not correct these miscues which completely change the 

meaning of this part of the story. 

Prior to this sentence, the character in the story is 

running to catch the school bus with her lunch in hand. The 

text Jazmin read that proceeds the sentence shown above is: 
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"In her rush to keep up with her brother, Maria 

Isabel did not see a section of sidewalk that was 

jutting up because of a tree root. Before she knew 

what had happened, she had tripped and fallen. 

The first thing she heard was laughter." (Ada, 

1993, p.4) 

Although the character in the story, Maria Isabel, did 

have her lunch with her, the sentence that Jazmin produces 

results in meaning change. 

Of course, each participant's reading cannot be 

evaluated on the analysis of miscues from just one 

sentence. It is the pattern of miscues across a whole story 

that provides insights into the reader's comprehending 

process. Therefore, the four bilingual readers read two 

complete texts, one in Spanish, and one in English. I then 

analyzed the miscues they produced to find general patterns 

of comprehending in each language. I also evaluated the 

readers' retellings of each chapter in order to determine 

their overall comprehension. 

Miscue Analysis Procedure I 

Miscue analysis Procedure I, provides an in-depth look 

at the reading process and is the tool I selected for 
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evaluating the readings of the four participants. In The 

Reading Miscue Inventory, Goodman, Watson and Burke (1987) 

write: 

"Procedure I examines separately each miscue the 

reader makes, while simultaneously evaluating the 

influence of the reader's knowledge of the world and 

language in relation to the context of the miscue. It 

also examines the reader's use and control of the 

language systems and reading strategies while reading 

orally... Because of its potential for in-depth 

investigation, this procedure is recommended for 

researchers, reading specialists, and special 

education teachers concerned with developing in-depth 

knowledge about their student's reading." (p.75) 

It was necessary to select a miscue analysis procedure 

which deals with each miscue individually to facilitate my 

research into the combination of miscue and eye-movement 

data. In procedure I, each miscue is carefully analyzed. 

During EMMA, the information from procedure I is combined 

with the patterns of eye-movements around each miscued 

word. In other miscue analysis procedures, such as 

Procedure III, miscues are analyzed on a sentence level. 

Since sentences, not words, are analyzed, combining eye-
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movement information of words with miscue analysis data on 

sentences would prove ineffective. 

Coding for Miscue Analysis Procedure I 

After listening to each audio taped reading and 

marking a typescript of the story with the reader's 

miscues, I numbered and analyzed each miscue individually. 

A series of six questions were used to guide the analysis. 

The Procedure I questions shown in quotes and discussed in 

the following section of this dissertation are from the 

Reading Miscue Inventory written by Goodman, Watson, and 

Burke (1987). Miscue Analysis Procedure I questions 

consider syntactic acceptability, semantic acceptability, 

meaning change, correction, graphic, and sound similarity 

for each miscue. 

To code for syntactic and semantic acceptability, the 

whole sentence is read as the reader left it. A miscue is 

marked Y (yes) for syntactic acceptability if the resulting 

sentence sounds like language. It is marked Y (yes) for 

semantic acceptability if the resulting sentence makes 

sense. It is marked P (partial) for syntactic or semantic 

acceptability if part of the sentence (including the 

miscue) sounds like language or makes sense. It is marked 
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N(no) if none of the sentence sounds like language or makes 

sense. 

To code for Meaning Change, the whole sentence is read 

with no changes from the expected response except for the 

miscue in question. If the resulting sentence shows no 

change in meaning, it is marked N (no meaning change). If 

the change is a minor detail, character or event, it is 

marked P (partial meaning change). If the change is a major 

character or event it is marked Y (yes). 

Corrections are also marked as Y (yes), P (partial) or 

N (no). A partial correction indicates that the reader 

attempted to correct but was not successful, that the 

reader abandoned a correct response, or that the correction 

was acceptable only on the sentence level and not in the 

story. 

To illustrate how each miscue is analyzed using the 

six questions listed in Procedure I, consider the following 

sentence produced by Juan Antonio: 

her 
Then she took from the table the 

lunch bag her mother had prepared. 



118 

In this sentence, Juan Antonio makes one substitution 

miscue, her for the. The oral text he produced for this 

sentence was: 

"riien she took from bmr table the 

lunch bag her mother had prepared." 

In analyzing this sentence using Procedure I, the 

first question to consider is "Does the miscue occur in a 

structure that is syntactically acceptable in the reader's 

dialect!" (p. 82) 

Juan Antonio is substituting a possessive for a 

determiner, which in this sentence is syntactically 

acceptable. Therefore, the Procedure I Coding Form (See 

APPENDIX C) is coded Y for syntactic acceptability. A 

section of this form showing only this miscue is shown in 

Table 4.1. 
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Coding for Juan Antonio'^s Substitution Miscue 
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The second question considered is '*Does the miscue 

occur in a structure that is seraantically acceptable in the 

reader's dialect!" (p. 82) In this sentence, the 

substitution of her for the makes sense and therefore is 

also coded Y for semantic acceptability. 

Because both questions one and two are coded as Y, the 

third question for Procedure I is asked. "Does the miscue 

result in a change of meaning?" (p. 82) Juan Antonio's 

miscue resulted in a sentence with a partial change in 

meaning. The difference between the table and her table is 

slight. Miscues are coded P when "There is inconsistency, 

loss, or meaning change of a minor idea, incident, 

character, fact, sequence, or concept." (p. 82) In the 

sentence produced by Juan Antonio, a minor fact is changed 

and therefore, it is coded P for partial meaning change. 

The fourth question considered in Procedure I is: "Is 

the miscue corrected?" (p. 82) As shown by the miscue 

markings in this sentence, Juan Antonio did not attempt to 

self-correct this miscue. Corrections are marked with a © 

and a line under the text indicating where the reader 

stopped reading and returned to self-correct. If Juan 

Antonio had gone back to self-correct his miscue after 



120 

reading the word table, it would have been marked as 

follows: 

© 

Then she took from 
her 
the table the 

The oral text would have been: 

"Then she took from her table the table the..." 

However, Juan Antonio did not self-correct this 

particular miscue, therefore it was coded N for no 

correction. 

Once questions one through four have been answered for 

each miscue the interrelationships between these questions 

are coded. 

"From these patterns, a score is computed to indicate 

the student's degree of proficiency in using reading 

strategies...Two patterns are coded on the Coding Form 

to assess the patterns of interrelationships - the 

Patterns of Meaning Construction and the Patterns of 

Grammatical Relationships." (p. 95) 

The Patterns for Meaning Construction are determined 

by combining information from questions two, three and four 

which deal with semantic acceptability, meaning change and 
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correction. These patterns indicate how closely the meaning 

the reader makes of the text matches the expected meaning. 

The Patterns for Meaning Construction can be coded as No 

Loss, Partial Loss or Loss on the Coding Sheet. 

No Loss Miscue patterns include those that are coded 

as semantically acceptable with no meaning change 

or, if not acceptable, are corrected. 

Partial loss Miscue patterns include those that are 

coded as fully semantically acceptable with some 

meaning change or are partially semantically 

acceptable. Such miscues may have no attempt at 

correction or an unsuccessful correction attempt. 

Loss Miscue patterns include those that are coded as 

semantically unacceptable with no correction attempt 

or an unsuccessful correction attempt; or the miscue 

is partially semantically acceptable with no attempt 

at correction. (Goodman, Watson & Burke, 1987, p. 

99) 

As shown in Table 4.1, the miscue her for the, was 

coded as a sentence which resulted in a Partial Loss of 

meaning. The miscue was semantically acceptable, but there 

was a partial meaning change and the miscue was not 

corrected. 
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After considering Meaning Construction, each miscue is 

coded for Grammatical Relationship. "This pattern indicates 

the reader's ability to integrate concern for producing 

sentences that are Syntactically Acceptable (Question 1), 

Semantically Acceptable (Question 2) and/or Corrected 

(Question 4)." (p.100) 

There are four ways to code each miscue for 

Grammatical Relationship: 

Strength of Grammatical Relationships Miscue patterns 

include those that are syntactically and 

semantically acceptable and, if not, are corrected 

Partial Strength Miscue patterns include those that 

are syntactically acceptable but not fully 

semantically acceptable nor successfully corrected 

Overcorrection Miscue patterns include those that are 

fully acceptable both syntactically and semantically 

and do not need correction but the reader self 

corrects. 

Weakness Miscue patterns include those that are not 

fully syntactically acceptable nor semantically 

acceptable nor successfully corrected (p.100) 

As shown in Table 4.1, the miscue her for the, was 

coded as a sentence which resulted in Strength of 
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Grammatical Relationships. The miscue was syntactically and 

semantically acceptable. 

The fifth and sixth questions asked in Procedure I 

are: "How much does the miscue look like the text?" (p.82) 

and "How much does the miscue sound like the expected 

response?" (p. 82) These questions are asked to help 

determine how the reader is using the graphophonic cueing 

system. These two questions can be coded for H (high), S 

(some) or N (none). Since two of the three letters in her 

and the are the same, this substitution is coded H, for 

high graphic similarity. However, because her and the do 

not sound the same, the miscue is coded N for having no 

sound similarity. 

Chapter Retellings 

In addition to the six questions coded for Procedure 

I, the retellings of each reading provide useful 

information. While the miscues provide information about 

how the readers are comprehending during the reading, the 

retelling provides information about what readers have 

comprehended at the end of each reading. Each retelling 

includes an unaided portion at the beginning where the 

reader is asked to retell everything they remembered about 
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the text they read. Open-ended questions during the aided 

retelling which follows helps students continue and 

elaborate on their unaided retelling. 

As the readers in this study were encouraged to retell 

each chapter in the language in which they felt most 

comfortable speaking, the retellings also provide useful 

insights into each student's oral language preference and 

proficiency. 

Each retelling was transcribed in the language in 

which it was produced and was scored holistically on a 

scale of 1 to 5 (see APPENDIX D for Holistic Retelling 

Chart). As explained in Chapter Three, the readings which 

were selected for analysis in this study were produced by 

readers whose retellings reflected understanding of both 

chapters. 

Reader Profiles 

In Miscue Analysis Procedure I, the miscues are coded 

and the retelling is scored. Next, a reader profile is 

created by adding the results from the coding of each 

miscue for Meaning Construction, Grammatical Relationships, 

Graphic Similarity and Sound Similarity, and determining, 

for the entire reading, percentages for each score. 

Goodman, Watson, and Burke (1987) explain that "The 
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procedure I Reader Profile provides a single form for the 

most important information from a miscue analysis..." 

(p.102) Therefore, Reader Profiles will be presented and 

discussed for the Spanish and English miscue analysis data 

collected on the four readers included in this study, 

Andrea, Juan Antonio, Angel and Jazmin. 

These Profiles are used to explore the two miscue sub-

questions: "What is the quantity and quality of miscues the 

reader makes in each language?" and "What are the 

differences and similarities between miscues made in each 

language?" The quantity of miscues produced by each reader 

is presented in each Profile in terms of Miscues Per 

Hundred Words (MPHW). The more useful data however is 

revealed when exploring the quality of miscues produced. As 

suggested by Goodman, Watson, and Burke (1987), the quality 

of miscues produced in each language will be examined in 

terms of the strategies each reader uses. 

"One way to consider the information summarized on the 

Reader Profile is to focus on categories and patterns 

that deal specifically with the reading strategies: 

initiating and sampling, predicting, confirming, and 

correcting." (p.148) 
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Reader Profiles provide information about the 

proficiency of a particular reader reading a particular 

text. Reading proficiency, as explained in Goodman, Watson 

and Burke (1987), is determined by the degree to which 

readers make effective and efficient use of the language 

cueing systems and the reading strategies. Effective 

readers make a balanced use of all three cueing systems 

while efficient readers use only as much information as 

necessary to construct meaning. In the following sections 

of this chapter, I explore the reading proficiency in 

English and Spanish of the four participants included in 

this study. 

I begin each section by briefly introducing the 

reader. I then present their Procedure I Profiles and 

discuss the quantity of miscues they produce and briefly 

report on their retellings. Next, I discuss the quality of 

their miscues in each language in terms of the strategies 

they use. After the individual analysis of the four 

readers, I conclude the miscue portion of this chapter with 

a summary of the overall miscue patterns produced by these 

four readers in their English and Spanish readings. 
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Andrea 

Andrea is a ten-year-old girl who was born it the 

United States to parents of Mexican heritage. She lives in 

a predominantly Mexican-American section of town where 

Spanish is the dominant language of the community. Andrea 

has attended her neighborhood Spanish/English bilingual 

school since kindergarten. When she began school, she spoke 

almost no English. She reports that her dominant language 

is still Spanish and that she feels more comfortable 

communicating in Spanish than in English. At home, Andrea 

usually speaks Spanish with her family. At school however, 

Andrea now communicates effectively in both Spanish and 

English. Her teacher believes that her literacy in Spanish 

and English is equally strong. 

Table 4.2 shows Andrea's profile for her readings in 

English and Spanish. 
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Table 4.2 
Andrea's Miscue Procedure I Reader Profiles 

Miscue Analysis Procedure I Reader Profile 
R«ad«r: Andraa 

My Name is Maria Isabel Ch 1 Me llamo Maria Isabel Ch 2 
English Spanish 

Meaning Construction Meaning Construction 
No Loss 38% No Loss 89% 
Partial Loss 38% 76% Partial Loss 11% 100% 
Loss 25% Loss 0% 

Grammatical Relationships Grammatical Relationships 
Strength 74% Strength 67% 
Partial Strength 13% Partial Strength 0% 
Overcorrection 0% 87% Overcorrection 33% 100% 
Weakness 13% Weakness 0% 

Graphic/Sound Relations Graphic/Sound Relations 
Graphic Graphic 

High 83% High 86% 
Some 17% 100% Some 14% 100% 
None 0% None 0% 

Sound Sound 
High 66% High 72% 
Some 34% 100% Some 14% 86% 
None 0% None 14% 

MPHW: 1 MPHW: 1.1 
Holistic Retelling Score: 4 Holistic Retelling Score: £ 
Retold in English Retold in Spanish 
Reading Time: 9 min. Reading Time: 11 min. 

Andrea's Quantity of Miscues and Her Retelling 

The quantity of miscues produced by Andrea as shown by 

both her MPHW and her absolute number of miscues is 

extremely low in both English and Spanish. She made only 8 

miscues in the English reading and 9 in the Spanish. 

Goodman, Watson and Burke (1987) write that traditionally 

for miscue analysis, "A minumum of 25 miscues is needed to 
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give an in-depth, well rounded description of a reader's 

strategies..." (p. 38). If I had conducted this study to 

analyze Andrea's reading strategies, I would have chosen a 

more challenging or longer text. In the reading of a more 

challenging or longer text, Andrea would produce a greater 

number of miscues which would provide more insights into 

her reading strategies. 

However, because I am interested in researching the 

relationships between miscues and eye-movements, Andrea's 

readings provide useful information about what proficient 

readers do as they encounter text that is easy for them to 

read. Therefore, despite her low number of miscues, 

Andrea's readings have been included in this study. 

Andrea's retellings demonstrated her general 

understanding of the characters, plot and settings of each 

chapter. After reading the first chapter of the story from 

the English version of the book, Andrea retold in English. 

Her retelling was short, and showed her ability to quickly 

summarize the main points, a skill which is often 

encouraged in school. When I asked her to provide more 

details, Andrea was able to elaborate on her original 

retelling and therefore was given a score of four (see 

Appendix D for scoring information). 
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Andrea's holistic retelling score in Spanish was also 

a four. After reading the second chapter of the book in 

Spanish, she again briefly summarized the main points, this 

time, in Spanish. She was able to elaborate on her summary 

during the aided retelling. This demonstrates her ability 

to summarize comfortably in both languages. 

Andrea's Reading Strategies 

Initiating and Sampling. 

In miscue analysis, Andrea's initiating and sampling 

strategies are reflected in her use of graphic and sound 

information. Once these data are combined with her eye-

movement data (see Chapter Six), further information about 

her visual sampling of text is revealed. However, in 

looking simply at her Procedure I Reader Profile data, the 

combined totals of high and some graphic and sound 

similarity show that in English her totals are 100 percent 

for both graphic (83% high and 17% some) and sound 

similarity (66% high and 34% some). In Spanish her totals 

are 100 percent in graphic similarity (86% high and 14% 

some) and 86 percent in sound similarity (72% high and 14% 

some). These data suggest that in both languages Andrea is 

knowledgeable about the graphophonic cueing system as she 
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samples text effectively. In addition to having knowledge 

of the graphophonic system, Andrea produces miscues which 

also provide insight into her knowledge of syntactic cueing 

system. For example, as shown in Figure 4.1, Andrea 

substitutes la for el. La and el have high graphic 

similarity and are related syntactically. 

But it seemed as though what woke 
Maria Isabel from her daydream wasn't so mudi 
that voice thatnow seemed so shrill, but rather 
the silence that had been created 
in the classroom. 

Figure 4.1. Andrea's miscue on el. Miscue 
markings and translation.^ 

The word aula (classroom) is a feminine noun in 

Spanish, however, in order to differentiate between the 

article la (the) which ends with the letter "a" and the 

noun aula, which starts with the letter "a" it is necessary 

to change the feminine article la to the masculine el. 

^ Researcher's translations follow the Spanish text almost sequentially 
to help the reader of the dissertation foilow the Spanish text and 
miscues. 

901 Pero parecia que lo que haMa sacado a 

902 Maria Isabel de sus recuerdos no era tanto esa 

903 voz que ahora parecia chiUar, sino 

904 precisamente el silencio que se habia hecho 
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Andrea first produces the feminine article la, which has 

high graphic similarity and is the same part of speech as 

el. Andrea then self-corrects her miscue before orally 

reading aula (classroom). 

The high percentage of high and some graphic and sound 

similarity of Andrea's miscues may indicate that she is 

relying on graphophonic information in the few places where 

she produces miscues in English. In Spanish, Andrea's 

overcorrection score is 33 percent. However, Andrea shows 

her reading proficiency as she corrects many of her 

miscues. For example, as shown in Figure 4.2, Andrea 

Substitutes Mary for Maria and then self-corrects the 

Miscue. 

Figure 4.2. Andrea's miscue on Maria. 
Miscue markings and translation. 

Since the teacher in the story refers to Maria as Mary 

only a few lines prior to the miscue, it is not surprising 

that Andrea made this miscue. Usually, in miscue analysis 

TMary 

909 l^Marfa feabel sey^cogio en el asiento y min5 al 

910 que saltaba en la cubierata del libro. 

Maria Isabel shrunk down oi her seat and looked 
at the jumping do^hin on the cover of the book. 
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Andrea's self-correction of this itiiscue would have been 

considered an overcorrection because Maria and Mary are the 

same character in the story. However, because the main 

focus of this chapter is that the teacher changed the name 

of the protagonist from Maria to Mary, Andrea's self-

correction was necessary. 

Predicting and Correcting. 

In the English reading, Andrea's Grammatical Relations 

show that 74 percent of her miscues result grammatical 

relations strength and 13 percent partial strength. In 

Spanish, Andrea's miscues are syntactically acceptable 67 

percent of the time while she overcorrects 33 percent of 

the time. These percentages show that in both English and 

Spanish, Andrea makes appropriate use of prediction as she 

moves through the text. However her 33 percent 

overcorrection score shows that occasionally, when Andrea 

miscues, she produces syntactically acceptable sentences 

but corrects them. Andrea's few miscues reflect that her 

use of prediction and self-correction in Spanish, her 

primary language, is slightly more effective than in 

English. However it is important to remember that her 

absolute number of miscues in both languages was low. In 
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English, she only produced eight. While the percentages 

show that there was a loss of meaning in 25 percent of her 

constructions, this percentage only represents two non-word 

substitution miscues in the entire text. 

Andrea's graphic and sound similarity scores suggest 

that when she miscues, she uses enough letter-sound 

information as she predicts in both English and Spanish. It 

also appears that she uses more sound information in 

English, her second language, than in Spanish. 

Andrea's Meaning Construction scores show that in 

English, 76 percent of her miscues, and in Spanish, 100 

percent of her miscues result in sentences which make sense 

within the context of the story without changing the 

meaning of the story (as I interpreted it in coding her 

miscues). Andrea's score in English is split between no 

loss and partial loss of meaning (38% for each), however in 

Spanish, her miscues show a greater percentage of no loss 

in meaning (89%) than partial loss (11%). It is not 

surprising to find that in Spanish, her primary language, 

Andrea's Meaning Construction score is higher than in 

English. However, it is important to note that Andrea is a 

proficient reader of these texts in both Spanish and 

English. 
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Juan Antonio 

Juan Antonio is a nine-year-old boy who, like Andrea, 

was born in the United States to parents of Mexican 

heritage. He lives in the same predominantly Mexican-

American neighborhood as Andrea, where Spanish is the 

dominant language of the community. Juan Antonio's mother, 

who speaks predominately in Spanish, is an active member of 

the community and an active parent in Juan Antonio's 

school. As his mother proudly explained, Juan Antonio has 

been attending the neighborhood bilingual school since he 

was four years old. His parents had enrolled him in the 

Spanish/English preschool program connected with the 

school, and he has continued on into the elementary section 

of the same school. 

Unlike Andrea however, Juan Antonio explained that he 

prefers to speak in English. In fact, he reported that he 

prefers to read and write in English as well. Juan 

Antonio's preference for English over Spanish, his primary 

language, is not uncommon among language minority students. 

In a nationwide study of language shift among language-

minority children in the U.S., Wong-Fillmore (1991) 

compares children who attended bilingual and English-only 
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preschools (the main sample) to children who attend 

preschool programs conducted exclusively in Spanish (the 

comparison sample). 

We found 50.6% of the main sample reporting a negative 

change in the language patterns in the home, that is, 

a shift from the home language to English, versus 

10.8% of the families reporting a negative change in 

the comparison sample, (p. 333) 

The shift from Spanish to English use by children in 

the home is reported as "negative" because "Once these 

children learn English, they tend not to maintain or 

develop the language spoken at home, even if it is the only 

one their parents know." (p.324) This study shows that 

despite his preference for English, Juan Antonio is now a 

proficient bilingual. This is demonstrated by his ability 

to communicate effectively in both English and Spanish and 

his reading and understanding of texts in both languages. 

Table 4.3 shows Juan Antonio's Miscue Analysis 

Procedure I Reader Profile for his English and Spanish 

readings. 
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Table 4.3 
Juan Antonio's Miscue Procedure I Reader Profiles 

Miscue Analysis Procedure I Reader Profile 
Raadar: Juan Antonio 

My Name is Maria Isabel Ch 1 Me llamo Maria Isabel Ch 2 
English Spanish 

Meaning Construction Meaning Construction 
No Loss 27% No Loss 30% 
Partial Loss 9% 36% Partial Loss 33% 63% 
Loss 64% Loss 37% 

Grammatical Relationships Grammatical Relationships 
Strength 31% Strength 52% 
Partial Strength 22% Partial Strength 20% 
Overcorrection 2% 55% Overcorrection 0% 72% 
Weakness 45% Weakness 28% 

Graphic/Sound Relations Graphic/Sound Relations 
Graphic Graphic 

High 74% High 48% 
Some 21% 95% Some 41% 89% 
None 5% None 11% 

Sound Sound 
High 44% High 41% 
Some 43% 87% Some 46% 87% 
None 13% None 13% 

MPHW: 9.7 MPHW: 5.8 
Holistic Retelling Score: 3 Holistic Retelling Score: 4 
Retold in English Retold in Spanish 
Reading Time: 12 min. Reading Time: 14 min. 

Juan Antonio's Quantity of Miscues and His Retelling 

Juan Antonio produced 9.7 Miscues Per Hundred Words in 

English and 5.8 in Spanish. While Juan Antonio is clearly-

bilingual (as reflected by his ability to read and retell 

both texts) his Spanish language dominance is reflected in 

both the quantity and quality of miscues he produces. 
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Juan Antonio's retelling score for the English text is 

a 3 and his score for the Spanish text is a four. Juan 

Antonio retold the first chapter in English although he 

clearly struggled as he tried to explain what had happened 

in the chapter. He might have been able to expand more in 

his retelling if he had chosen to retell in Spanish. 

Juan Antonio's retelling of the second chapter, which 

he gave in Spanish was much more complete than his first 

retelling. He not only remembered the characters, plot and 

setting in greater detail, he also inferred details which 

the author did not explicitly write in the text. 

It is interesting that in talking with Juan Antonio 

after his reading in Spanish, his preference for English 

was again revealed. The following excerpt is from the 

conversation we had after he had finished reading both 

chapters. 

A: como te sentias aqui leyendo en espanol? (And how 

did you feel here reading in Spanish?) 

J: Good. Like happy. 

A: How did you feel that you did in English compared to 

Spanish? 

J: I feel good in both. 
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A: And how do you feel about how you understood the 

stories? Did you understand them about the same... or 

did you feel that you understood the English more or 

the Spanish more? 

J: I understood the English more. 

Juan Antonio immediately switched to English in his 

answer about how he felt about reading in Spanish. Although 

his reading and retelling (as reflected by the miscue 

analysis) show more proficiency in his Spanish reading, 

Juan Antonio appears to feel the strong social pressures to 

assimilate to English. 

Juan Antonio^s Reading Strategies 

Initiating and Sampling. 

Juan Antonio's initiating and sampling strategies are 

reflected in his use of graphic and sound information. His 

Procedure I Reader Profile data reveals that the combined 

totals of high and some graphic similarity are 89 percent 

for Spanish and 95 percent for English. In Spanish, the 

percentages of high (48%) and some (41%) graphic similarity 

are close whereas in English, a higher percentage of high 

(74%) graphically similar miscues were produced than 

miscues with some (21%) graphic similarity. Juan Antonio's 
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combined scores for high and some sound similarity is 87 

percent in both English and Spanish. In both languages the 

percentages for high and some are close (41% high, 46% some 

in Spanish and 44% high, 43% some in English). 

These data suggest that in both languages, Juan 

Antonio, like Andrea, is knowledgeable about the 

graphophonic cueing system. While he samples text 

effectively, he is not always efficient in his sampling. 

For example, in the sentence shown in Figure 4.3, Juan 

Antonio produces miscues which look and sound like the 

expected responses but do not result in a fully 

syntactically and semantically acceptable sentence. 

Figure 4.3. Juan Antonio's high graphic 
similarity miscues 

Juan Antonio read: 

She had been so happy when her mother decided to be- buy-

it, even thought it was more expensive that the red one. 

Juan Antonio's miscue of thought for though is a 

substitution of a verb for a conjunction. The high graphic 

401 She 

402 had been so happy when her mother 

403 ;more 
tfiat 

404 exp ensive than the red one 
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similarity between thought and though suggests that he was 

over relying on the graphophonic system and not using his 

knowledge of syntax to predict the conjunction even though. 

The substitution of that for the conjunction than, 

shows again an over reliance on the graphophonic cueing 

system which results in a construction which is neither 

syntactically nor semantically acceptable. 

Predicting and Correcting. 

In the English reading, Juan Antonio's Grammatical 

Relations show that 33 percent of the time he produces 

miscues that are acceptable and 22 percent of the time he 

produces miscues which have some degree of acceptability in 

the text. In examining his miscues, it is interesting that 

many of the miscues which are acceptable in English were 

produced as Juan Antonio eliminated contractions in the 

text. Figure 4.4 shows examples from two of the five places 

in the text where Juan Antonio produces such miscues which 

are acceptable, yet inefficient. 
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could not 
103 But she couldn't bring herself 
104 to eat 

do not 
107 Her father added, "You don't want to be 
108 late on your first day, do you?" 

Figure 4.4. Juan Antonio's miscues on 
contractions. 

In the first sentence, beginning on line 103, Juan 

Antonio read: 

But she could not bring herself to eat. 

In the second example beginning on line 107, he read: 

Her father added, "You do not want to be late on your first 

day, do you?" 

These miscues suggest that Juan Antonio is aware of 

the difference between written and oral language in 

English. He knows that written language is often more 

formal and he doesn't predict that the author of the story-

would use contractions. As Juan Antonio continues to have 

experiences reading different types of texts, he will have 

the opportunity to discover that in narratives, authors 

often attempt to reflect oral language patterns in their 

stories. 

In the reading of the Spanish text, Juan Antonio's 

miscues are syntactically acceptable 52 percent of the time 
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and are partially acceptable 20 percent of the time. This 

indicates that in Spanish, his primary language, Juan 

Antonio was moderately proficient in his use of prediction 

and self-correction during the reading of this text. 

Juan Antonio's Meaning Construction scores show that 

in both English and Spanish, his miscues result in almost 

an equal percentage with no loss of meaning (27% in English 

and 30% in Spanish). However, in English, only 9 percent of 

his miscues had partial loss of meaning and the remaining 

64 percent resulted in meaning loss. In Spanish, Juan 

Antonio produced a higher percentage of miscues with 

partial loss of meaning so that his total score for 

strength of meaning construction was 63 percent. It is not 

surprising to find that in Spanish, his primary language, 

Juan Antonio's Meaning Construction score is higher than in 

English. 

In English, Juan Antonio relies on graphic information 

in producing many non-word miscues. Non-word miscues 

indicate places where Juan Antonio is not making sense of 

the text. For example, in line 703 of figure 4.5, Juan 

Antonio makes the non-word substitution miscue, $nit for 

ninth. 
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Snit 
703 Her new boots, a present for her nalh 

704 birthday, made the dry leaves on the 

9be-
705 sidewalk crunch^eneath her feet 

Figure 4.5. Juan Antonio's non-word 
substitution miscue $nit for ninth. 

Juan Antonio read: 

Her new boots, a present for her $nit birthday, made the 

dry leaves on the sidewalk crunch be- beneath her feet. 

This non-word substitution suggests that Juan Antonio 

was effective in sampling from the text to produce what 

looks and sounds like the word ninth, however, more 

effective use of the semantic and syntactic cueing systems 

in his integration of the three, may have helped Juan 

Antonio produce a structure that would have sounded like 

language and made sense as well. Juan Antonio, who also 

recently had a ninth birthday, perhaps could have made more 

effective use of his background knowledge and the 

surrounding context as he read about Maria Isabel. 

Angel 

Angel is a 10 year-old boy who was born in Mexico and 

started school there. Angel attended both kindergarten and 
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first grade in a Spanish language school before arriving in 

the United States with his family. Angel now lives in the 

same neighborhood as Andrea and Juan Antonio and has 

attended the same bilingual school with them since second 

grade. 

At home, Angel speaks in Spanish with his family and 

like Andrea, Angel reports that he is more comfortable 

speaking in Spanish. This is reflected in his retellings of 

both the Spanish and English texts which were both given in 

Spanish (see Table 4.4). At school, Angel is gaining 

proficiency in English. While his score on the English 

L.A.S. Oral Exam at the beginning of fourth grade was a 2 

(see Chapter Three), his teachers are confident that his 

English score will be much higher the next time he takes 

the test. Angel and his family however, will be moving 

before the end of his fourth grade school year. In his new 

community. Angel may or may not have the opportunity to 

attend a Spanish/English bilingual school and continue to 

develop his bilingualism. 

Table 4.4 shows Angel's Miscue Analysis Procedure I 

Reader Profile for his English and Spanish readings. 
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Table 4.4 
Angelas Miscue Procedure I Reader Profiles 

Miscue Analysis Procedure I Reader Profile 
Raadar: Anq«l 

Mv Name is Maria Isabel Ch 1 Me llamo Maria Isabel Ch 2 
English Spanish 

Meaning Construction Meaning Construction 
No Loss 10% No Loss 60% 
Partial Loss 14% 24% Partial Loss 15% 75% 
Loss 76% Loss 25% 

Grammatical Relationships Grammatical Relationships 
Strength 19% Strength 60% 
Partial Strength 14% Partial Strength 5% 
Overcorrection 3% 36% Overcorrection 20% 85% 
Weakness 64% Weakness 15% 

Graphic/Sound Relations Graphic/Sound Relations 
Graphic Graphic 

High 59% High 93% 
Some 41% 100% Some 0% 93% 
None 0% None 7% 

Sound Sound 
High 35% High 67% 
Some 46% 81% Some 20% 87% 
None 19% None 13% 

MPHW: 4.6 MPHW: 2.5 
Holistic Retelling Score: 4 Holistic Retelling Score: 4 
Retold in Spanish Retold in Spanish 
Reading Time: 10 min. Reading Time: 10 min. 

Angelas Quantity of Miscues and his Retelling 

Like Juan Antonio, Angel makes fewer miscues in 

Spanish, his primary language, than in English. In fact, 

Angel produced about half as many miscues when reading the 

Spanish text (2.5 MPHW) as he did when reading the English 

text (4.6 MPHW). 
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Angel scored a four for both his retelling of the 

English text and the Spanish text. In both cases, he retold 

in Spanish, beginning with a lengthy suinmary. In his 

retelling of the English text. Angel was able relate his 

own experiences to those of the character in the story and 

infer information beyond what the author had written. 

During the aided portion of his retelling of the Spanish 

text. Angel brought out the key point of the chapter in 

which the teacher decides to call the main Character Mary 

because there were already two Maria's in the class. 

A: ... tenian dos Marias y la maestra le dijo que a ella 

le iban a decir Mary y Maria se sentia mal. (...they 

had two Marias and the teacher said to her that they 

were going to call her Mary and Maria felt bad.) 

It is interesting to note that not all of the 

participants in this study picked up on this point. They 

often miscued Maria for Mary in sections of the text where 

the teacher was referring to Maria as Mary. 

After his reading and retelling of both texts. Angel 

confirmed his preference for Spanish. 
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A: lY como sentias leyendo en ingles y en espanol? ^En 

cual te sentias mas comodo? (And how did you feel 

reading in English and in Spanish? In which did you 

feel most comfortable?) 

Angel: En espanol porque es el idioma que hablo en mi casa. 

(In Spanish because it's the language I speak at 

home.) 

Angel's Reading Strategies 

Initiating and Sampling. 

Angel's Procedure I Reader Profile data reveals that 

the combined totals of high and some graphic similarity are 

100 percent for English and 93% for Spanish. Although these 

percentages appear to be close for the two languages when 

combined, In Spanish (93%), Angel produced a much higher 

percentage of high graphically similar miscues than in 

English (59%) . This pattern of producing miscues with high 

graphic similarity in both languages appears to be typical 

of the participants in this study. In Spanish, 67% of the 

miscues revealed high sound similarity and 20% had some. In 

English, only 35% of the miscues had high sound similarity 

while 46% showed some. These patterns, along with the data 

showing overcorrection patterns each language, suggest 
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effective yet not always efficient sampling of text for 

Angel. 

Predicting and Correcting. 

Angel's use of prediction and correction is much 

stronger in Spanish than in English. In Spanish, Angel's 

data show that in 85 percent of his miscues he produces 

miscues that have at least some degree of acceptability. In 

English however, this percentage drops to 36. While Angel 

tends to make good predictions in English as shown in 

Figure 4.6, his failure to self-correct often results in 

sentences marked P for partially acceptable because they 

are acceptable up to and including the miscue, but the 

whole sentence is not acceptable. 

109 But instead of finishing her breakfast, 

starts 
110 Maria Isabel just kept staring at the butter 

111 as it slowly melted mto the toast.. 

Figure 4.6. Angel's miscue on staring. 

In this sentence. Angel read: 

But instead of finishing- her breakfast^ 

Maria Isabel just kept starting at the butter 

as it slowly melted into the toast... 
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The sentence Angel produced is partially syntactically 

and semantically acceptable. His prediction that "Maria 

Isabel just kept starting" makes sense. However, because 

Angel did not correct the miscue once he read "at tiie 

butter..." the sentence is only acceptable with the portion 

of the sentence prior to the miscue. Angel's grammatical 

relations and meaning construction scores in Spanish are 

higher because in English, Angel corrected only four of his 

37 miscues while in Spanish, he corrected half of them (10 

out of 20 miscues). 

The data from Angel's reader profile show that Angel 

is also more proficient in Meaning Construction in Spanish 

(75 percent) than in English (24 percent). In English, 10 

percent of his miscues had no loss and 14 percent had 

partial loss of meaning. In contrast, 60 percent of his 

miscues in Spanish had no loss of meaning and 15 percent 

had partial loss. This is largely the result of the 

difference in the quantity of uncorrected non-word 

substitutions he produced in each language. 13 of Angel's 

37 miscues in English were non-words, while in Spanish, 

Angel produced only one non-word miscue. 
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Non-word substitutions represent places where Angel 

cannot make sense and is relying on the graphic information 

from the text. For example. Figure 4.7 shows the beginning 

of the story where Angel makes two non-word substitutions 

and does not self-correct. 

co-
101 Maria Isabel locked at the aq) 

Stast 
102 with milk and the buttered toast in 

Scau 
103 Grort of her. But she couldnt bring herself 

104 to eat 

Figure 4.7. Angel's non-word substitutions 
of $tast for toast and $cau for couldn't. 

Angel read the first two sentences of the story as: 

Maria Isabel looked at the cup of co

wl th milk and the buttered $tast in 

front of her. But she $cau bring herself to eat. 

Because Angel did not self correct these miscues, the 

sentences he produced are semantically unacceptable. 

It is important to keep in mind that Angel's Reader 

Profile for his reading of the Spanish text shows strength 

in Grammatical Relationships and Meaning Construction. This 

may reflect his strong literacy development in Spanish from 
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his schooling in Mexico and continued bilingual instruction 

in the United States. 

Jazmin 

Jazmin is a nine-year-old girl who was born in the 

United States to parents of Mexican heritage. At home, 

Jazmin and her family speak in Spanish. When Jazmin began 

school, she was placed in an English only kindergarten. A 

year later, Jazmin and her family moved to the same 

neighborhood and school as the other three participants in 

this study, Andrea, Juan Antonio, and Angel. Jazmin has now 

been in a bilingual classroom for four years. 

Jazmin explains that although she speaks Spanish at 

home, like Juan Antonio, she prefers to speak in English at 

school. Jazmin's transition from a Spanish speaking home to 

an English only kindergarten sent a clear message to her 

about her primary language which has obviously stayed with 

her. 

As Lili Wong-Fillmore (1991) writes, 

"Language minority children encounter powerful forces 

for assimilation as soon as they enter the English-

speaking world of the classroom in the society's 

schools...If they want to be accepted, they have to 

learn English, because the others are not going to 
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learn their language...And so they are motivated to 

learn English. At the same time, they are motivated to 

stop using their primary languages: all too often long 

before they have mastered the second language." 

When asked what language she feels more comfortable 

reading and writing in, Jazmin explained that she likes to 

read and write in both Spanish and English. Jazmin's four 

years at a bilingual school where both Spanish and English 

are recognized and valued may have perhaps helped her 

develop an appreciation for her biliteracy. 

However, Jazmin's reader profile for her readings in 

English and Spanish as shown in Figure 4.5, mirror those of 

a nonproficient reader (Goodman, Watson & Burke, 1987). 

Unfortunately, as Cummins (1996) explains: 

"...when the implicit or explicit message given to 

students is that they should leave their language and 

culture at the schoolhouse door, many students will 

accurately perceive the schooling process to be 

coercive and may resist it actively by not learning." 

(p.150) 

While Jazmin does not appear to be resisting learning, 

having been placed in an English-only kindergarten may have 

had an effect on her reading proficiency. As discussed in 
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the final chapter, when literacy is not fully developed in 

the first language, readers have more difficulty. Jazmin's 

Reader Profile for the reading of these particular texts 

appear to reflect a reader who has not yet reached reading 

proficiency in either language. 

Table 4.5 
Jazmin's Miscue Procedure I Reader Profiles 

Miscue Analysis Procedure I Reader Profile 
Raadar: Jazmin 

My Name is Maria Isabel Ch 1 Me llamo Maria Isabel Ch 2 
English Spaniah 

Meaning Construction Meaning Construction 
No Loss 12% No Loss 26% 
Partial Loss 15% 27% Partial Loss 12% 38% 
Loss 73% Loss 62% 

Grammatical Relationships Grammatical Relationships 
Strength 14% Strength 29% 
Partial Strength 41% Partial Strength 23% 
Overcorrection 1% 56% Overcorrection 2% 54% 
Weakness 44% Weakness 46% 

Graphic/Sound Relations Graphic/Sound Relations 
Graphic Graphic 

High 54% High 70% 
Some 31% 95% Some 28% 98% 
None 5% None 2% 

Sound Sound 
High 38% High 61% 
Some 45% 83% Some 34% 95% 
None 17% None 5% 

MPHW: 19 MPHW: 15.7 
Holistic Retelling Score: 3 Holistic Retelling Score: 4 
Retold in English Retold in English & Spanish 
Reading Time: 14 min. Reading Time: 18 min. 
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Jazmin's Quantity of Miscues and her Retellings 

Like both Juan Antonio and Angel, Jazmin produced a 

lower rate of miscues in Spanish, her primary language than 

in English. However, Jazmin made considerably more miscues 

in both languages than the other three participants. She 

produced 154 miscues in English (19 miscues per hundred 

words) and 124 miscues in Spanish (15.7 miscues per hundred 

words). Her rate of miscues per hundred words was much 

higher than any of the other readers. 

Jazmin's retellings however, reflect understanding of 

both texts. Jazmin's retelling in English, which was 

holistically scored at three, was an aided retelling. 

Perhaps because she was inexperienced at retelling stories 

she had read, she was hesitant to elaborate without my 

guiding questions. Jazmin's aided retelling was complete 

and she even related part of the story to her own life as 

she explained that she had once fallen and scraped her knee 

as Maria Isabel, the protagonist of the story, had. 

Jazmin's retelling score in Spanish is 4 and was very 

complete. She began with a summary in which the unaided 

retelling included the key point of the chapter, that the 

teacher called Maria Mary, which only one other 

participant, A-ngel, had included in his retelling. She then 
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elaborated on the details of the story during the aided 

retelling. 

Jazmin's Reading Strategies 

Initiating and Sampling. 

Jazmin's initiating and sampling strategies show 

strong use of graphic and sound information. Her Procedure 

I Reader Profile data reveals that the combined totals of 

high and some graphic similarity are 95 percent for English 

and 98 for Spanish. When separating the high and some for 

each language, her percentages were quite close. 64 percent 

were high in English and 70 percent were high in Spanish. 

Likewise, 31 percent were some in English and 28 percent 

were some in Spanish. 

Jazmin produced miscues with high sound similarity 38 

percent of the time in English and 61 percent of the time 

in Spanish. Her miscues had some sound similarity 45 

percent of the time in English and 34 percent of the time 

in Spanish. Jazmin clearly has knowledge about the 

relationships between letters and sounds in English but 

appears to overuse the graphophonic cueing system. Her slow 

reading rate adds evidence that Jazmin is not efficient in 

her use of the surface features of the text. Jazmin spent 
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14 minutes reading the English text while the other readers 

averaged a reading time of 10 minutes. Jazmin's reading 

time for the Spanish text was about 18 minutes while the 

average for the other three readers was 12 minutes. 

Predicting and Correcting 

In the English reading, Jazmin's Grammatical Relations 

show that 56 percent of sentences that include miscues have 

some degree of syntactic acceptability in the text. In 

Spanish, her percentage (54%) is slightly lower. In 

Spanish, 31 percent of miscues are completely syntactically 

acceptable and 23 percent show partial grammatical 

strength. However, in English only 14 percent of the 

sentences with miscues are completely acceptable and 41 

percent are partially acceptable. This shows that Jazmin 

makes reasonable predictions but does not correct when the 

predictions are disconfirmed by the remainder of the 

sentence. This analysis only takes into account miscues. 

Jazmin constructs meaning from the miscues that result in 

syntactic acceptability as well as sentences with no 

miscues. 
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Several of Jazmin's miscues are acceptable with the 

first part of the sentence. For example, in the sentence 

shown in Figure 4.8, Jazmin substitutes gave for grabbed. 

gave 
311 She got up and grabbed her blue 

312 badcpadc. 

figure 4.8. Jazmin's partially 
acceptable substitution miscue. 

Jazmin read: 

She got up and gave her blue backpack. 

Jazmin's substitution miscue works with the first part 

of this sentence. However, when she reaches the end of the 

sentence Jazmin does not go back to self-correct. Jazmin's 

miscues reveal that she rarely corrects her predictions 

when they do not fit within the context syntactically and 

when they do not make sense. Jazmin corrected about 10 

percent of the miscues she produced in English. In Spanish, 

she corrected a higher percent (15), but in both languages 

she produced many miscues (41% in English and 23% in 

Spanish) that were only partially acceptable syntactically. 

Jazmin's Meaning Construction scores show that in 

English, 27 percent and in Spanish, 38 percent of her 

miscues have no loss or only a partial loss of meaning. 
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These low percentages are due, in part, to Jazmin's high 

number of non-word substitution miscues in both Spanish and 

English. Figure 4.9 shows examples of non-word substitution 

miscues Jazmin made in the Spanish. 

Sesio tcuadamentos 
408 lAzn^i Isabel se sento calladameite donde 

habia 
409 le habian hdicado 

Maria Isabel sat quietly where 

they had indicated. 

Figure 4.9. Jazmin's non-word miscues in 
Spanish and translation of the expected response. 

For this sentence, Jazmin read: 

Maria Isabel se $est6 $cuadamentos donde le habla Indicado. 

The miscues produced in this sentence illustrate 

Jazmin's reliance on the graphophonic cueing system. 

Although her miscues result in a sentence which is 

syntactically and semantically unacceptable, Jazmin does 

not attempt to correct her miscues. Figure 4.10 shows a 

sentence from the English text where Jazmin attempts to 

correct just one of her three non-word miscues. 
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•were Sdeirs Sspercial 
904 Maria Isabel only wore the dress for special 

(g) $ocosiais 
7 Socosiones 

905 v^ccasions. 

Figure 4.10. Jazmin's non-word miscues in 
English 

Jazmin read: 
Maria Isabel only were the $deirs for $spercial 

$ocosiones $ocosions. 

Although Jazmin attempted to correct her miscue on 

occasions, she was unsuccessful and produced a second non-

word. Instead of substituting with a word which made sense, 

Jazmin appears to have been trying to use her knowledge of 

graphophonics and when she was not successful in using that 

strategy, she abandons her correction attempts. 

Jazmin's Miscue Reader Profiles in English and Spanish 

show that she is not proficient in reading these two texts 

at this time. However, her general understanding of each 

text as reflected in her retellings, provide strong 

evidence of Jazmin's ability to read in both English and 

Spanish. Jazmin is able to build meaning but her oral 

reading does not reveal how she is accomplishing this. 

Although Jazmin's English-only kindergarten experience may 

have contributed to her current reading difficulties. 
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Jazmin's biliteracy has the potential to develop in her 

current bilingual school where reading is encouraged in 

both Spanish and English. 

Summary of the Miscue Analysis Data 

In this chapter, brief miscue case studies were 

presented for Andrea, Juan Antonio, Angel and Jazmin. Data 

from their readings of two chapters from the story My Name 

is Maria Isabel, the first read from the English version of 

the story, and the second read from the Spanish version, 

were discussed. These data were used to answer the miscue 

analysis question: "What does miscue analysis reveal about 

fourth grade students' reading in Spanish and English?" The 

four major findings from these data are summarized below. 

1. The four Reader Profiles constructed from the 

analysis of these readers' miscues, show higher percentages 

of no loss or partial loss of Meaning Construction and 

strength of Grammatical Relationships in Spanish than in 

English. 

2. The Reader Profiles for all four readers show 

they are knowledgeable about the relationships between 

letters and sounds in both English and Spanish as reflected 
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in their high percentages of miscues that have high or some 

graphic and sound similarity. 

3. In English readers produced more non-word 

substitutions than in Spanish. Because these readers are 

learning English as a second language, they may not realize 

that some of these miscues are non-words. This finding also 

shows that in their second language these readers are 

relying more on graphophonics in their integration of the 

three cueing systems. 

4. Although the four readers differed in their 

comprehending strategies, they all showed reasonable levels 

of comprehension in both English and Spanish as reflected 

in their retelling scores. 

In the following chapter, the readings produced by 

Andrea, Juan Antonio, Angel and Jazmin are further 

discussed as the eye movement analysis of their readings is 

presented. 
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CHAPTER 5 
INSIGHTS FROM THE EYE MOVEMENTS OF 

BILINGUAL READERS 

In Chapter Four I introduce Andrea, Juan Antonio, 

Angel and Jazmin and through raiscue analysis, discuss their 

proficiency in reading from the story My Name is Maria 

Isabel in English and from Me llamo Maria Isabel in 

Spanish. (Ada, 1993) In this chapter, I continue the 

analysis of the eight readings of these readers through 

their eye movements to further answer the question: What 

are the quantitative and qualitative relationships between 

fourth grade students' readings in Spanish and English. I 

begin with a brief explanation of eye movement analysis. 

Next, I describe the eye movement patterns of the four 

readers during their readings in each language to answer my 

four eye movement sub-questions. 

Eye Movement Analysis 

The analysis of eye movements during reading is by no 

means new, it has been a research interest for over one 

hundred years (for summary, see Paulson and Goodman, 1999). 

Researchers have long worked to understand the reading 

process, and eye movement analysis has provided one window 
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into this process. In his book involving eye movement 

analysis published in 1908, Huey wrote: 

We have surely come to the place where we need to know 

just what the child normally does when he reads, in 

order to plan a natural and economical method of 

learning to read. (p. 23) 

And now, nearly one hundred years later, research 

continues to further our understanding of what young 

readers, in this case bilingual readers, do as they read. 

Eye movements in reading consist of pauses and 

movement in between the pauses called saccadas. The pauses, 

or fixations are places where the reader samples from the 

visual text. During saccades, when the eye moves to the 

next section of text from which the reader will sample, no 

visual data is picked up. (Dodge, 1900; Wolverton & Zola, 

1983) . Because the brain only receives useful visual data 

from the eyes when the eyes are fixating, eye movement 

research concerns itself with the study of fixations and 

what the reader samples during these pauses. 

Figure 5.1 shows the first part of the English text 

read by Juan Antonio with his eye movements superimposed on 

the text. The round dots represent the places where Juan 

Antonio fixated the text. The lines between the dots are 



165 

the saccades. As explained in chapter three, readers' 

fixations are collected by a computer in the form of X,Y 

coordinates. The X,Y coordinates indicate the horizontal 

and vertical position of each fixation on the screen from 

which the participant read. These coordinates are plotted 

onto the text by a computer program (fixplot) and those 

displays are used as figures here and throughout the 

dissertation. 

Qn fhe  ̂ avfo School  

iloastin 

frlmt of hen^ut she 

Figure 5.1. Juan Antonio's fixations. Fovea and 
parafovea shown. 

The numbers under each fixation represent the order in 

which the fixations were made. For example, Juan Antonio's 

first fixation on this text was made on the word On. His 

second fixation is on the word Way. Juan Antonio then made 
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a regression and his third fixation is on the. His fourth 

fixation is at the beginning of to and then his eye moves 

to Maria. Note that the first four fixations, as well as 

the others are displayed as small dots. This is how the 

computer program displays the plotted points and how 

fixations will be shown throughout the dissertation. 

However, it is important to realize that when fixations are 

made, the reader sees more than what is covered by these 

small dots. 

Foveal, Parafoveal and Peripheral Regions 

There are three regions included in the visual field, 

the fovealf parafoveal and peripheral regions. As Paulson 

(2000) explains, "The foveal region is the area that we 

think of as being in focus, and includes two degrees of 

visual angle around the point of fixation..." (p.95) When 

considering the size of the font of the text used in this 

study, the foveal region includes about five letter spaces. 

In Figure 5.1, the foveal regions of fixation numbers 

5,6,7,8 and 10 are shown by the ovals surrounding the 

fixation points. As the texts used in this study are read 

horizontally (rather than read vertically as languages such 

as Chinese are), the circle surrounding the foveal region 
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is slightly flattened horizontally to represent where the 

eyes are focused. 

The area surrounding the foveal region, called the 

parafovea, is represented by the shaded area around 

fixation number ten shown in Figure 5.1. Text in this area 

is somewhat visible to the reader but is not in focus. For 

the font size used in this study, the parafoveal region 

spans about fifteen letter spaces. Everything in the visual 

field beyond the parafovea is in the reader's periphery. 

Again, although fixations in this dissertation are 

shown by small dots, it is important to remember that text 

in the entire foveal region around each point is in sharp 

focus. Therefore, I refer to fixations as being on 

particular words or around particular areas of words rather 

than being on a particular letter on which the small 

fixation point appears. In addition, fixations are not 

always right on words. In keeping with traditional eye 

movement analysis methodology, fixations which are between 

words are assigned to the word to the right of the fixation 

(Just and Carpenter, 1980). In keeping this aspect of 

analysis of eye movements consistent with past studies, the 

data I collected can be accurately compared to eye movement 

studies found in the literature. 
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Eye Movement Patterns 

There are four general measures which are used to 

discuss eye movements in reading, (see Just and Carpenter, 

1987; Kieras and Just, 1984; Paulson, 2000; and Rayner and 

Pollatseck, 1989) These measures, frequently found in the 

literature, include: 

• rate of fixations 

• different categories of words fixated 

• fixation durations 

• regressions 

The four eye movement sub-questions I presented in 

Chapter One and discuss next, involve using each of 

these measures in analyzing the eye movements of the 

four bilingual readers who participated in this study. 

Rate of Fixations 

The first sub-question explored in order to help 

understand the quantitative and qualitative relationships 

between fourth grade students' readings in Spanish and 

English is: What is the rate of fixations? This question is 
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explored in terms of the percentage of words the readers 

fixate in each language. 

Reading researchers who hold a word recognition view 

of the reading process often suggests that readers fixate 

each word in a text. Adams (1994) even goes as far as to 

claim that: 

...skillful readers visually process virtually every 

letter of every word as they read; this is true 

whether they are reading isolated words or meaningful, 

connected text-... (p.841) 

Statements such as these however, are not supported by 

eye movement research. In reviewing rates of fixations from 

numerous eye movement studies (Hogaboam, 1983; and Just and 

Carpenter, 1987) it is revealed that adult readers fixate 

between 60 and 75 percent of words in a text. 

Figure 5.2 shows the average percentage of words 

fixated by Andrea, Juan Antonio, Angel and Jazmin for the 

Spanish (59%) and English (56%) texts. It is interesting to 

note that these young bilingual readers fixated fewer words 

than the number reported of adult readers. 
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Percentage of Words Fixated 
for All Four Readers Combined 

^ 70% -J 

1 60% 

i 50% 

I  40% •  

f 30% • 

% 20% 

S 10% — 

0% J—IH—,— 
Spanish English 

Language of Text 

Figure 5.2. Percentage of words fixated for 
All four readers combined. Spanish and English. 

Because no known eye movement studies of bilingual 

children reading complete texts have been reported (Rayner, 

personal communication, 2001), it is difficult to determine 

why their percentage of fixations is lower than that of 

adults. 

The bilingual readers in this study tend to sample 

slightly more in Spanish (59%) than in English (56%) even 

though these readers are more proficient in their Spanish 

reading, and greater proficiency tends to correlate with 

more selective sampling. This raises questions about the 

relationship between the rate and duration of fixations and 

• Words Fixated 
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the reader's ability to sample selectively. A possible 

answer is that there is some optimal rate of fixations that 

readers grow into. 

Optimal Rate of Fixations 

It appears that as these young readers are gaining 

control of integrating the three cueing systems in reading, 

they are sampling less from text than adult readers. As 

discussed earlier, and as shown in Figure 5.3, the readers 

in this study (shown in the vertical bars) make fewer 

fixations than adults (shown in the horizontal shaded bar). 

Optimal Rate of Fixation 
o 
« 100% 
£ 90% 

BEng. Fix 

• Span Fix 

•Adult Range 

a 
O. 

Readers 

Figure 5.3. Optimal rate of fixation 
and individual fixation rates. 
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It may be that as readers increase in proficiency, their 

rate of fixations increases as they move toward an optimal 

rate. 

This would help account for the fact that the 

bilingual readers in this study tend to sample more in 

Spanish, their primary language, than in English. As 

discussed in the previous chapter, these readers are more 

proficient in their Spanish reading. Therefore, they appear 

to be making more effective and efficient use of the cueing 

systems and their reading strategies in Spanish than in 

English as their fixation percentages in Spanish are closer 

to the low end of what is found for adult readers. 

It is important to note however that the optimal rate 

of fixations includes both a lower and upper limit. In 

addition, the rate of fixation, or the percentage of words 

fixated by readers appears to be developmental. As readers 

move towards more proficient reading, their rate of 

fixation will move into the optimal range. 

This range has been established based on eye movement 

research conducted with proficient adult readers of 

English. Because most eye movement research has been 

conducted with college students reading sentences and short 

passages, this range may look very different in eye 
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movement research conducted on other populations of readers 

and complete texts. This range may change as eye movement 

research continues and data from readers of varying ages 

and linguistic backgrounds are available. 

It is also important to note that the eye movement 

data alone can give only partial information about these 

readers. Combining the eye movement data with the miscue 

data, as I do in Chapter Six allows me to examine more 

carefully the eye movements around miscues, and it is this 

data that provide more useful information about how 

effectively and efficiently these readers are sampling the 

text. 

Individual Fixation Rates 

Figure 5.4 shows the percentage of words fixated in 

the English text and in the Spanish text for each of the 

four readers. 
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Percentage of Words Fixated for Each 
Reader. English and Spanish 

56% -
H 54% -

52% -
50% 4 

English 

Spanish 

Readers 

Figure 5.4. Percentage of words fixated for 
each reader. English and Spanish. 

With the exception of Juan Antonio, all of the readers 

fixated slightly more of the words in the Spanish text than 

in the English text. The percentage of words Juan Antonio 

fixated in English (58%) and Spanish (56%) however, is very 

close. 

The data clearly shows that in both English and 

Spanish, these four readers do not fixate every word in the 

text. The data provides further evidence that in both 

English and Spanish, readers use more than just the 

graphophonic cueing system. Along with sampling text, these 
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readers used their syntactic and semantic knowledge of 

language and their own knowledge of the world to make sense 

of each text. 

Summary 

In summary, the sub-question discussed above is the 

following: What is the rate of fixations? The general 

findings relative to this question are that: 

1. Not all words in the text were fixated. Of the 

words in the English text, 56 percent were fixated and of 

the words in the Spanish text, 59 percent were fixated. 

2. The percentages of words fixated by the 

participants were lower than the percentages typically 

found in the literature for adults. 

3. Three of the four participants fixated a slightly 

higher percentage of words in Spanish than in English. 

Since the readers are more proficient in their Spanish 

reading, as reflected in their Reader Profiles, this higher 

percentage suggests that there may be an optimal rate of 

fixations and that these readers are moving toward that 

rate more quickly in Spanish than in English. 
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Categories of Words Fixated 

The second sub-question explored is: What are the 

differences in percentages of fixations for different 

categories of words? As established in the previous 

section, readers do not sample every word in a text. In 

this section, the analysis of the words which were fixated 

by the four readers is discussed. By examining the types of 

words readers fixate, insights into their sampling patterns 

are revealed. 

Background 

The idea that readers do not selectively sample text 

can be found in current second language literature. For 

example, in his article. Current developments in Second 

Language Reading Research, Grabe (1991) uses eye movement 

research to support his claim: 

Recent research on eye movements in reading has 

demonstrated that fluent readers read most words on a 

page... The point is that we typically do not guess or 

sample texts, nor is reading an approximative skill. 

Rather, reading is a very precise and very rapid skill 

(p. 385). 
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While the reported 60 to 70 percent of words usually 

fixated by readers which is found in the literature could 

be viewed as "most words on a page" as Grabe suggests, the 

idea that readers "do not guess or sample texts" is not 

supported by eye movement research. Proficient readers 

sample both effectively and efficiently from the text. 

As explained in Chapter Three, eye movement studies 

traditionally analyze readers' sampling and discuss 

fixations according to two linguistic categories; content 

words and function words. A review of eye movement studies 

reveals that readers fixate content words, the words in the 

text which carry meaning, more often than function words. 

For example, in a study conduced by Hogaboam and McConkie 

(1981) 75 percent of content words and only 30 percent of 

the function words were fixated. Likewise, Just and 

Carpenter (1984) report that readers included in their 1980 

data base of eye movement studies, fixated 83 percent of 

content words and only 38 percent of the function words. 

Despite these findings however, some literature on 

second language reading reflects an understanding of 

reading as a process in which readers do not use context as 

they read in order to selectively sample text and read 

efficiently. In their article on Cross-Language Transfer of 
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Phonological Awareness, Durgunoglu, Nagy and Hancin-Bhatt 

(1993) argue that readers do not use context to help 

control visual sampling in reading. 

...current second-language reading pedagogy appears to 

assume a model of word recognition in which skilled 

readers rely on semantic and possibly syntactic cues 

as much as or more than on graphic cues to predict the 

upcoming words in a text... In this model, good readers 

are thought to sample the visual information in the 

text to confirm their hypothesis rather than to 

process the graphic input thoroughly. First-language 

reading research does not support such a top-down 

model of word recognition by skilled monolingual 

readers. Evidence from a wide variety of studies shows 

that skilled readers do not use contextual constraints 

to reduce the visual processing involved in reading, 

(p.454) 

Durgunoglu and his colleagues appear to view reading 

as word recognition. They refer to models of "word 

recognition," not models of reading, and that perspective 

may influence their conclusions. Grabe (1991) seems to 
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agree with findings of the aforementioned researchers and 

misuses eye movement research to support his claims; 

Eye movement research has shown...that most words are 

recognized before higher-level context information can 

be used to influence lexical access (Just & Carpenter, 

1987; Stanovich, 1980, 1981; Dijk & Kintsch, 1983). 

Second, it has been shown that eye movement itself, 

from one fixation point to the next, tends to be 

automatically controlled in normal fluent reading 

rather than be under the direct control of some 

attentional strategy. The eye typically moves to the 

next longer word rather than sampling words 

selectively, (p.385) 

Although Grabe references the work of Just & Carpenter 

in the presentation of his first claim about readers not 

using context. Just & Carpenter (1987) show clear evidence 

in that same book against his second claim about eye 

movements; 

But readers were more likely to skip the more frequent 

and linguistically constrained words, such as function 

words (like the conjunctions, and, but, and 

determiners, the an, a) than the less frequent and 
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usually more informative content words (nouns, verbs, 

adjectives, and adverbs). (p. 39) 

One might argue that the content words are longer and 

therefore, Grabe's (1991) claim that "The eye typically 

moves to the next longer word" (p.385) makes sense. 

However, a study by 0'Regan (1979) found that in a sentence 

which included both short, three letter content words and 

three letter function words, the short content words were 

fixated more often than the function words showing that 

they brain leads the eye to words which hold the most 

meaning, not just to the longer words. 

Sampling of the Four Participants 

Analysis of the types of words fixated by the four 

bilingual readers reveals data which are consistent with 

the patterns found in the eye movement literature. As shown 

in Figure 5.5, in both the English and Spanish texts, 

readers fixated more on content words than on function 

words. 
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Percentage of Content and Function Words 
Fixated in the Spanish and Engiish Texts 

* 60% — 

50% — 
Content 

40% — 
Function 

30% — 

10% — 

English Spanish 

Language of Text 

Figure 5.5. Percentage of content and function 
words fixated in the Spanish and English texts 
for all of the readers combined. 

When combining the percentages for all readers, 67 

percent of the content words were fixated while 45 percent 

of the function words were fixated in the English text. 

This difference is statistically significant (p = .003) In 

the Spanish text, 75 percent of the content words were 

fixated and 43 percent of the function words were fixated. 

This difference was also statistically significant (p < 

.001). These data show that what has been found in the 

research on readers of English is also true of readers of 

Spanish. In both languages, readers sample text 
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selectively, and fixate on words which provide the most 

information. 

In Figure 5.6, a sentence from My Name is Maria Isabel 

illustrates how Angel fixated content words more often than 

function words. 

was detei^^d lu wd^lo llic 

Figure 5.6. Angel's fixations on Content and 
Function Words in English sentence. 

In this sentence there are eleven function words; HER, 

A, BUT, WAS, TO, TO, THE, WITHOUT, TO, AT and IT, and ten 

content words; KNEE, HURT, LOT, MARIA, ISABEL, DETERMINED, WALK, 

BUS, STOPPING, and LOOK. Angel fixated the words in this 

sentence which gave him the most content information; KNEE, 

HURT, MARIA, ISABEL, DETERMINED, WALK, BUS, WITHOUT, STOPPING and 

LOOK. All of his fixated words, with the exception of WITHOUT 

are content words. 

As shown in Figure 5.5, the percentage of function words 

fixated in English (45%) is about equal to the percentage 
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fixated in Spanish (43%). However, the content words in the 

Spanish text (75%) are fixated at a higher rate than the 

content words in the English text (67%). This difference is 

statistically significant (p < .05). 

As shown in Figure 5.7, all of the readers fixate more 

on content words in Spanish than in English even though the 

difference for Juan Antonio is only one percent. 

Fixations on Content Words in the 
Spanish and English texts 

90% 

80% 

I 
1 
£ 

60% -

50% ^ 
40% j 

30% j 
20% J 

10% -

0% 4 

H English 

• Spanish 

Andrea Juan Angel Jazmin 
Antonio 

Readers 

Figure 5.7. Fixations on content words in 
the English and Spanish texts. 

These data suggest that the bilingual participants 

sample more effectively in Spanish than in English because 
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they fixate on the words which carry the most meaning more 

often in Spanish than in their reading of the English text. 

The miscue data presented in the previous chapter 

suggest that the four readers are more proficient in 

comprehending texts in Spanish than in English. They eye 

movement data reviewed here suggests that one factor that 

contributes to this greater proficiency is the readers' 

ability to sample text more selectively in their primary 

language. 

Summary 

The sub-question discussed above is: What are the 

differences in percentages of fixations for different 

categories of words? The findings relative to this question 

are that: 

1. Readers fixate more content words than function 

words in both English and Spanish. 

2. Readers fixate a higher percentage of content 

words in Spanish, their primary language, than English. 

Fixation Durations 

The third sub-question is: What is the average total 

time of readers' fixation durations? The previous questions 
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looked at the number of fixations. This question explores 

the length of fixations. Again, I examined difference 

between the Spanish and the English readings. 

Rayner and Sereno (1994) report that fixation 

durations tend to fall between 250 and 400 milliseconds. 

The average fixation durations for the four readers in this 

study were much longer in both languages. These longer 

durations are consistent with what is found in the 

literature for second language readers. A study of college-

age ESL students conducted with adults by Oiler and Tullius 

(1973), found that "...second language readers spend more 

time, on average, for each eye fixation." (p.72) As shown 

in Figure 5.7, the four readers averaged 1.078 seconds for 

fixations in the English text, and 1.260 seconds for 

fixations in the Spanish text. Because they fixate text 

less often than adults as explained in the previous 

sections of this chapter, the readers seem to need to 

fixate for longer periods of time to perhaps make up for 

their fewer fixations. 

As Figure 5.8 shows, just as the readers fixated more 

often in Spanish than in English, their fixations in the 

Spanish text were also longer than their fixations in the 
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English text. This difference however is not statistically 

significant. 

Mean Fixation Durations for 
English and Spanish 

All Readers 

B Mean Fixation 
Dtration English 

• Mean Fixation 
Duration 
Spanish 

Figure 5.8. Mean fixation durations for the 
English and Spanish texts. All readers. 

When examining these data in terms of the optimal rate 

and duration of fixations, it appears that the readers' 

fixation durations in English are somewhat closer to what 

is traditionally found for adult readers. Figure 5.9 shows 

the optimal duration of fixations. 



187 

Optimal Duration of Fixations 

/ / 

• Mean Fixation 
Duration English 

• Mean Fixation 
Duration Spanish 
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Readers 

Figure 5.9. Optimal Duration of Fixation 
and Individual Fixation Durations. 

The question then arises; Why are the fixation durations 

not nearing the optimal rate in Spanish as they are for 

fixation rates? Does some linguistic aspect of Spanish 

account for longer fixation durations than English? In 

general, the length and complexity of words in English and 

Spanish do not differ greatly. Spanish has more 

inflectional morphology than English, but it is not a 

highly inflected language. There is nothing, then, in the 

structure of Spanish words that would account for the 

longer fixations. However, Spanish syntax tends to be more 

complex than English syntax. Spanish sentences are longer 

than English sentences, and when texts are translated from 
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English to Spanish, the Spanish translations are longer. 

Readers might fixate longer to gather additional syntactic 

information. However, we need additional studies to 

determine whether the fixation duration patterns shown by 

these four bilingual readers are typical of a larger number 

of Spanish/ English readers. These are questions which 

further eye movement studies involving the comparison of 

different languages could help to answer. 

In looking at fixation duration for readers 

individually (See Figure 5.10), there seems to be a 

relation between the proficiency of the reading and the 

mean fixation duration. 
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Mean Fixation Durations for English 
and Spanish 

1.4 

0.4 

Readers 

B Mean Fixation 
Duration English 

• Mean Fixation 
Duration Spanish 

Figure 5.10. Individual mean fixation 
durations for English and Spanish 

For example, Andrea, who read both texts proficiently, has 

a mean fixation duration of .918 milliseconds in English 

and 1.025 seconds in Spanish. Jazmin who did not read the 

two texts proficiently has a mean fixation duration of 

1.376 seconds for the English text and 1.585 for the 

Spanish text. The difference between the mean fixation 

durations of their English and Spanish readings is about a 

half of a second (.458 ms. in English and .560 ms. in 

Spanish). The data may suggest that fixation durations for 

readers who are more proficient are shorter. 
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Sxainmary 

The sub-question discussed above is: What is the 

average total time of readers' fixation durations? The 

findings relative to this question are that: 

1. Readers' mean fixation durations are longer in 

Spanish than in English. 

2. Further studies involving the reading of Spanish 

and English text are needed in order to determine why 

readers fixation durations were longer in Spanish than in 

English. 

3. Readers' who are more proficient have shorter 

mean fixation durations in both Spanish and English than 

less proficient readers. 

Regressions 

The final sub-question explored in order to help 

understand the quantitative and qualitative eye movement 

relationships between fourth grade students' readings in 

Spanish and English is: What are the readers' rates of 

regressive fixations? 

Regressive fixations are fixations in which the reader 

goes bade to fixate a previous portion of the text. For 
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example, in his fixations on the title of the first 

chapter, Juan Antonio made a regression from the word WAY to 

THE. (See Figure 5.11) 

Regressions occur on words or between words. While the 

saccades between some regressive fixations are short, there 

are others that span more of the text. Careful analysis of 

regressions reveal that some regressions are helpful and 

are made as readers confirm predictions. Other regressions 

however, are less helpful and seem to slow readers down. 

Andrea, who is a proficient reader for example, tends 

to make regressions which help her along as she reads. As 

Figure 5.12 shows, Andrea makes two regressions in this 

Spanish text sentences. 

Qnj' ' 0 School 
1 3 2̂  4 

Figure 5.11. Juan Antonio's regression 
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En la parte de adentro estaba escrito 

Maty Lopez. 
34^ 

Maria 

palabras. L 

bonita 
354 

se quedo mirando las 

)le qug algiiien 
357 358 359 

Written on tiie inside cover was 
Mary Lopez. 

Maria Isabel stared at tlie 
words. Her teacher's handwriting was neat and 
pretty. It seemed impossible that anyone... 

figure 5.12. Andrea's regressive fixations. 
Translation at the bottom of the figure. 

In order to clearly display the regressions, I only 

display the fixations on the last portion of the selected 

text. The first regression from fixation number 348, at the 

beginning of MAESTRA, to fixation number 349, spans across 

almost two lines of print. This regression occurred as 

Andrea looked back to confirm her reading. Andrea has read 

that the main character's teacher has written Mary Lopez on 

the inside cover of her book. In the text read by Andrea, 
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Mary Lopez is italicized. As Andrea reads on, she comes to 

the words LA LETRA DE LA MAESTRA (THE TEACHER'S HANDWRITING) . At 

that point in the text, Andrea regresses to fixate just 

below the italicized Mary Lopez which almost appears to be 

written in the teacher's handwriting. Here, Andrea's 

regression shows that Andrea is comprehending the text as 

she regresses to confirm what was written in the teacher's 

handwriting. 

Andrea's second regression shown in Figure 5.12 is 

from fixation number 355 to fixation number 356. Here 

Andrea fixates the word PARECIA (SEEMED) (Fix #355) and then 

regresses to fixate the word PRECISA (NEAT) (Fix # 356) on 

the previous line. The graphic similarity of these two 

words is high and it is possible that Andrea regressed in 

order to confirm that these were indeed two different 

words. 

Regressions can also indicate places where readers are 

having difficulty and perhaps are relying too much on the 

visual information from the text. Figure 5.13 shows a 

sentence from the English text in which Jazmin made three 

regressive fixations. 
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what bad 
106 104 

jl Ih^l to move two 
_JIU—==^13 

Figure 5.13. Jazmin's regressions in English text. 

In this sentence, Jazmin's first regression involves 

the word KEPT and is from fixation number 105 (under the 

word WHAT) to fixation number 106 (in the space between KEPT 

and THINKING) . Her second regression is on the word LUCK 

where Jazmin moves from the end of the word (fixation 

number 108) back to the middle of the word (fixation number 

109). Her last regression on this sentence is on the word 

MONTHS where Jazmin fixates the end of the word (fixation 

114) and then regresses to the beginning of it (fixation 

number 115). This example shows that unlike Andrea who 

regressed to confirm her predictions during comprehending, 

Jazmin's example shows a less efficient use of regressions 

in which she appears to be trying to use the graphophonic 

cueing system to figure out particular words. 
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As the discussion of these two examples suggests, 

examining regressions for quality provides additional 

information to the quantitative data. Andrea's regression 

encompasses a larger section of text. This suggests a wider 

focus and more attention to meaning. Jazmin's regressions 

tend to be around a single word. This suggests a narrow 

word-based focus and more attention to identifying words 

than to constructing meaning from text. Further research 

could examine in more detail the qualitative differences 

among regressions. In addition, as discussed in the 

following chapter, Jazmin miscued the words KEPT and MONTHS. 

There were no miscues in Andrea's text portion. While eye 

movement data provides general information about 

regressions, when combined with the miscue analysis data, 

further information about the reading process is revealed. 

An analysis of the fixation data show that the fourth 

grade readers in this study make regressive eye movements 

in the reading of both the English and Spanish texts. 

Paulson (2000), reports that "In other studies, about 10% -

15% of readers' saccades move backwards and are called 

regressions (Rayner & Pollatsek, 1989, p. 114)." (p.128). 

As shown in Figure 5.14, 7.5 percent of the readers' 

fixations were regressive in the English text and 8.9 
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percent were regressive fixations in the Spanish text. 

These percentages are lower than what is normally found for 

adult readers. 

PtrctnUfl* of R«grtssiv« Fixations 
for English and Spanish Ttxts 
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Figure 5.14. Percentage of regressive 
fixations for each language. All readers 
combined. 

However, in looking at each reader's percentage of 

regressive fixations in Spanish and English (Figure 5.15), 

differences emerge between the two languages and among the 

individual readers. Both Andrea and Angel make more 

regressions in the Spanish text than in the English text. 

However, the difference between percentages of regressions 

in each language for Angel is much greater. Juan Antonio 

makes about the same percentage of regressions in each 
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language and Jazmin makes more regressions in the English 

text than in the Spanish text. 

Percentage of Regressive Eye 
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Figure 5.15. Percentage of regressive eye 
movements made in the Spanish and English texts. 

Paulson (2000) writes that regressions are 

responses to the text, probably usually for 

confirmation or disconfirmation purposes..." (p.131) and 

the young readers in this study made regressions throughout 

both texts either to clarify meanings as shown in Andrea's 

examples, or in an attempt to make meaning from unfamiliar 

information relying to a great extent on the graphophonic 

cueing system as shown in Jazmin's example. 
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Summary 

The sub-question discussed above is: What are the 

readers' rates of regressive fixations? The findings 

relative to this question are that: 

1. These fourth grade bilingual students made 

regressive eye fixations in reading both the English and 

the Spanish texts. 

2. There are qualitative differences among the types 

of regressions readers make. 

3. The four readers differed in their percentages of 

regressive eye movements made in each language. 

Chapter Summary 

Eye movement data analyses provides information about 

the sampling patterns in Spanish and English for these four 

readers. The data presented in this chapter shows that 

these young readers fixate less often than adult readers. 

Their fixations last longer, on average. And they regress 

less often than adults. If, as I have suggested, there may 

be an optimal pattern of eye movements among proficient 

readers, the data here suggests that these readers are 

moving toward the adult norms in both their Spanish and 

English reading. 
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Further understandings about the reading process 

however, come from combining the readers' eye movement data 

with the miscue analysis data presented in the previous 

chapter. Data from this combination called EMMA, or Eye 

Movement Miscue Analysis, is presented and discussed in the 

following Chapter Six. 
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CHAPTER 6 

EMMA: A WIDER WINDOW ON THE READING PROCESS 

In the previous two chapters I discussed both the 

miscue patterns and eye movement patterns of four fourth 

grade bilingual readers. In this chapter, I integrate the 

miscue and eye movement data to further understand the 

fourth graders' reading processes in Spanish and English. 

Throughout this chapter, I present data to help answer my 

primary EMMA question: What are the patterns of eye 

movements around miscued words? In order to further explore 

the patterns of eye movements around miscued words, I ask a 

series of sub-questions which I answer in the following 

sections. 

Fixations on Miscued Words 

The first sub-question is: What is the percentage of 

miscued words which are fixated? Figure 6.1. shows a short 

section of text marked for both fixations and miscues. 
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0mm 

Figure 6.1. Jazmin's miscues and fixations 

In this portion of the English text, Jazmin makes six 

miscues and all six (100%) of them are substitutions for 

words that are fixated. In the first line of print she 

substitutes You're for You'll each time. On the second line 

she substitutes mother for mother's. On the third line, 

Jazmin makes three miscues. She substitutes sajfe for soft 

and then makes two non-word substitutions, $reasring for 

reassuring, and $vocie for voice. 

Fixations in the English and Spanish Texts 

As discussed in Chapter Five and shown in Table 6.1, 

overall, 56 percent of all the words in the English text 

read by the four readers combined and 59 percent of the 



words in the Spanish text were fixated. When miscued words 

are eliminated from the total and only fixations on non-

miscued words are examined, the percentage fixated is 

slightly less. Fifty-four percent of the non-miscued words 

were fixated in English and 58 percent of the non-miscued 

words were fixated in Spanish. 

Table 6.1 
Percentages of All Words and Miscued Words Fixated 

Mean % of All 
Words Fixated 

% of Non-
miscued words 

fixated 

Mean % of 
Miscued Words 

Fixated 
English 56% 54% 77% 
Spanish 59% 58% 70% 

For miscued words, however, the percentage of words 

fixated is higher than the percentage of non-miscued words 

fixated in both languages. These differences are 

statistically significant for both English (p < .05) and 

Spanish (p < .05). In English, readers fixated 77 percent 

of miscued words and in Spanish they fixated 70 percent of 

miscued words. 

In calculating the number of miscued words with 

fixations, I included miscued words which had first pass 

fixations on them. When words are fixated, the first 

fixation is called the first pass fixation. The word may 

then have multiple forward or regressive fixations on it. 



203 

Words were not included as fixated miscued words if they 

were not fixated prior to the miscue but had a fixation on 

it because the reader made a regressive fixation on the 

word after having produced the miscue. 

The data shown in Table 6.1 suggests that readers 

sample more visual information in both English and Spanish 

at places in the text where they miscue than at places 

where they don't miscue. 

Since these readers, fixate English words which are 

miscued (77%) at a higher rate than Spanish words (70%) 

that are miscued, we can see that they are seeking more 

visual information in English when they miscue. That 

suggests that they are less confident in their non-visual 

information than when reading in Spanish. The data also fit 

with the miscue data presented in Chapter Four which shows 

that Spanish miscues are more successfully corrected than 

English miscues. These readers are more confident and more 

successful in making meaning in their primary language. 

The data can also be considered in terms of schema-

driven and schema-forming miscues. (K. Goodman, personal 

communication. May, 2001) Schema-driven miscues are miscues 

which are produced as readers are creating parallel texts 

which make sense. They use their background knowledge, the 
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schema they already have, and produce miscues which make 

sense. Schema-forming miscues, on the other hand, are those 

which are produced when readers need to integrate new 

information with background information in a particular 

context as they work to make sense of text. They produce 

miscues in these situations which reflect the formation of 

new schema. 

During the production of schema-driven miscues, readers 

rely less on the visual text in front of them and rely more 

on what Frank Smith (1997) refers to as what is "behind the 

eyes," or what they already know. The miscue and fixation 

data for each language presented above (Table 6.1) show 

that these readers make fewer fixations on miscued words in 

their primary language. They are sampling less of the 

visual data as they have more confidence in their schema in 

their primary language and they may have more control over 

the lexico-syntactic and semantic-pragmatic systems. 

In English, their second language, however, readers 

made more fixations around miscued words. It would appear 

that these miscues are perhaps more schema-forming in that 

readers need to access more of the visual information 

rather than their own background information as they make 

sense of the text. 
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Fixations Made By Each Reader 

Table 6.2 shows the comparison between the percentages of 

all words fixated, non-miscued words fixated and miscued 

words fixated in order to further explore these phenomena. 

Table 6.2 
Percentages of All Words, Non-miscued Words, and Miscued 
Words Fixated for Each Reader 

% of all % of non- % of miscuad 
words miscu«d words words fixatad 
fixatsd fixatad 

Andrea English 54% 53% 63% 
Andrea Spanish 59% 60% 56% 
Juan English 58% 55% 76% 
Juan Spanish 56% 54% 67% 
Angel English 55% 53% 70% 
Angel Spanish 59% 55% 60% 
Jazmin English 58% 56% 90% 
Jazmin Spanish 61% 61% 78% 

The pattern that readers tend to fixate more on 

miscued words than non-miscued words holds true for all 

readers in both languages with the exception of Andrea's 

reading in Spanish. The difference in Andrea's score 

reflects the quality of miscues she made and is discussed 

later in this chapter. 

In addition, a higher percentage of miscued words are 

fixated in English than in Spanish for each individual 

reader although the differences for Angel are fairly small. 
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As presented in Chapter Four, all readers varied in Miscues 

Per Hundred Words (from a low of 1 MPHW to a high of 19 

MPHW). While some readers made more miscues than others, 

the percentage of words fixated does not vary greatly among 

readers (from a low of 54 percent to a high of 61 percent). 

It is interesting to note that the percentage of miscued 

words fixated in each reader's second language is higher 

regardless of the number of miscues made. 

Fixations and Miscue Types 

Table 6.3 shows the percentages of different types of 

miscued words fixated for all of the readings in English 

and Spanish. Because interesting data emerged from the non-

word substitution miscue data, I separated those 

substitutions from real word substitutions. Data under 

"substitutions" only includes real word substitutions and 

data under "non-word substitutions" only includes non-word 

substitution miscues. In miscue analysis, non-words are 

miscues that are not recognizable as known words in the 

reader's dialect. 

As a group, readers fixate with more frequency the 

words that are non-word substitutions. Real word 

substitutions follow in terms of percentage, and omissions 
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are fixated the least. The differences between the rates of 

fixation on each of these miscue types is statistically 

significant for both languages (p < .001). 

Table 6.3 
Percentage of Fixated Words in Each Language by 
Miscue Type 

Omissions Substitutions $ Non-word 
substitutions 

English 50% N=8 80% N=95 84% N=38 

Spanish 13% N=8 70% N=91 85% N=26 

Omission Miscues 

Although the four readers fixate least on omissions as 

compared to substitutions, all four readers fixate more on 

omitted words in English than in Spanish. In English, the 

readers' second language, the readers tend to make more of 

what appear to be deliberate omission miscues. "Omissions 

can be deliberate, that is, they can come as the result of 

internal deliberation." (Goodman & Gollash, 1981, p. 17) 

Omissions can also be non-deliberate. This occurs when 

during the reader's construction of their own parallel 

text, words in the expected response are omitted. Goodman 

and Gollash (1981) write that "These appear to be omissions 

and it is only in that apparent sense that we classify them 

as such." (p.27-28) Eye movement data helps researchers see 

whether readers have visually sampled words they have 
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omitted. When a word is not visually sampled and omitted, 

it is likely that the omission miscue was non-deliberate. 

A deliberate miscue, however, is made when readers are 

aware that their observed response differs from the 

expected response. According to Goodman and Gollash (1981), 

"Deliberate omission sometimes shows a reader's preference 

for avoiding the risk of trying when the reader lacks 

confidence in the result. In other instances a reader may 

deliberately use omission as a positive strategy, expecting 

later contexts to clarify the problem." (p. 18) 

When an omission occurs in their English reading, ail 

four readers tend to fixate the omitted word. This suggests 

that their miscues in English tend to be deliberate. For 

example, in Figure 6.2 Juan Antonio fixates the word GIVING 

although he initially omits it orally. He then makes a 

regression to the word BACK before re-fixating on GIVING and 

self-correcting the omission orally. 
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Figure 6.2. Juan Antonio's omission of "giving" 
(fixations and miscue markings). 

Juan Antonio's oral reading of this portion of text is as 

follows: 

See you later, my love. My good be with you, her 

mother answered back Maria back giving Maria Isabel a 

kiss on the forehead. 

While miscued words, particularly omissions, are often 

attributed to faulty eye movements or inattention to text 

(Harris and Sipay, 1980; Ekwall, 1981; Dechant, 1981), Juan 

Antonio's initial omission miscue of giving was not made as 

a result of not visually sample that word. Goodman and 

Gollash (1981) in reporting on similar omission miscues 

write: 

"This evidence also contradicts the traditional view 

that omissions are due simply to carelessness by 

skipping over the word. It is interesting to note that 



210 

Fairbanks discovered in 1937 that eye-fixation during 

oral reading was 'equally precise when an error was 

made as when it was not.'" (p.38) 

As eye movements are always slightly ahead of the oral 

reading produced, it appears that Juan Antonio fixated 

GIVING, but decided to skip it orally and read ahead for 

more information. After reading the following word Maria 

orally, he decided to go back in the text and begin reading 

orally from an earlier part of the sentence. These 

deliberate strategies seemed to help Juan Antonio as he was 

able to successfully self correct his miscue. 

In Spanish however, omissions made by these four 

readers tended to be non-deliberate miscues, as the readers 

relied more on non-visual information in their first 

language. They are more apt to not fixate and orally omit 

words because they are more confident of their meaning 

construction. For example, as shown in Figure 6.3 Angel 

omits and does not fixate the word Y. The word Y is the 

Spanish word for and. Both are function words, and are 

optional at the beginning of this sentence. In other words, 

the sentence is semantically and syntactically acceptable 

with or without Y. Angel did not self correct this omission 

since the oral text he produced made sense. 
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01 

Qiabe worn a en 

Puerto RIGO cos 

kntir̂ ototes-y^axQ Î̂  ̂

And she liked that she was named after her grandmother 
Chabela, the cheerful grandmother who lived in 
Puerto Rico and who made candies that were so delicious 
that everyone came to taste and buy them. 
Figure 6.3. Angel's omission of Y 
(fixations, miscue markings and translation^) . 

Although there are few omission miscues overall in 

each language, as I have shown, there are places where 

readers fixated words but omitted them orally. As shown in 

Table 6.3, there are eight omissions in both English and 

Spanish made by all readers combined. Of the eight made in 

English, half of them were fixated. Of the eight omissions 

in Spanish, one was fixated. This suggests that omission 

miscues are not made simply because readers are being 

careless and are not visually sampling miscued words. 

- Researcher's translations follow the Spanish text almost sequentially 
to help the reader of the dissertation follow the Spanish text and 
fixations. 
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Real Word and Non-Word Substitutions 

In looking at the data on real word substitution 

raiscues displayed in Table 6.3, a higher percentage of the 

expected responses were fixated in English (80%) than in 

Spanish (70%). This result follows the pattern that these 

readers are sampling more visual information in their 

second language. 

However, since non-word substitutions are places where 

readers don't make semantic sense it is not surprising that 

the percentage of expected responses for non-word 

substitutions which are fixated is about the same for 

English (84%) and Spanish (85%). 

Fixations and Substitution Miscues for Each Reader. 

In Table 6.4, the percentage of expected responses 

which are fixated in each language that result in real word 

substitutions are shown for each reader. 
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Table 6.4 
Substitution Miscues: Percentage of Expected Responses 
Fixated in Each Language for Each Reader 

Real Word Substitution Miscues 
Percentage 
Fixated 

Number 
Fixated 

Andrea English. 68% 3 
Andrea Spanish 71% 7 
Juan English 77% 35 
Juan Spanish 62% 39 
Angel English 75% 24 
Angel Spanish 71% 14 
Jazmin English 85% 34 
Jazmin Spanish 81% 31 

As discussed earlier in this chapter, when producing 

miscues, proficient readers integrate the three cueing 

systems to a greater extent than less proficient readers. 

The data displayed in Table 6.4 provides additional support 

for this finding. Andrea, the most proficient reader of 

both texts, fixates on fewer of the words where she has 

real word substitutions (3 in English and 7 in Spanish) 

than a reader like Jazmin (34 in English and 31 in Spanish) 

who is less proficient at reading these texts. However, 

these numbers cannot be used as the sole indicators of 

reading proficiency because there are cases where readers 

with varying degrees of proficiency fixate about the same 

percentage of miscued words. 
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For Example, in Spanish, although both Andrea and 

Angel fixate 71% of words where they produce real word 

substitutions, Andrea is a more proficient reader of this 

text than Angel as shown by the miscue analysis data. 

Andrea makes seven real word substitution miscues and Angel 

makes fourteen. 

Table 6.5 shows that of the Spanish substitution miscues 

Andrea makes, six of the seven have no loss in meaning 

construction and one miscue produces a partial loss in 

meaning. However, as Table 6.6 shows, while the same 

percentage of Angel's miscued words are fixated (71%), more 

of his miscues result in sentences in which there is a loss 

or partial loss in meaning. While seven of Angel's miscues 

have no loss in meaning construction, three result in 

sentences with a partial loss in meaning, and four result 

in sentences in which meaning is lost. 
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Table 6.5 
Andrea's Real Word Substitution Miscues 

# of 
substitution 

Miscues 

Expected 
Response 
(ER) 

Observed 
Response 
(OR) 

Fixation 
on ER? 

Meaning 
Construction 

1 le la No No loss 
2 soneian sonrian Yes No loss 
3 sabia habia No No loss 
4 escribiera escribia Yes Partial loss 
5 recuerdo recuerdos Yes No loss 
6 el la Yes No loss 
7 Maria Mary Yes No loss 

Table 6.6 
Angel's Real Word Substitution Miscues 

# of Expected Observed Fixation Meaning 
substitution Response Response on ER? Construction 

Miscues (ER) (OR) 
1 la lo Yes No loss 
2 habia sabia Yes No loss 
3 habian se habian Yes Partial loss 
4 le la No No loss 
5 precisa preciosa Yes No loss 
6 Maria Mary Yes No loss 
7 le la Yes No loss 
8 la las Yes Loss 
9 por porque Yes Loss 
10 nombre hombre Yes Loss 
11 sus su No No loss 
12 el la No Partial loss 
13 aula jaula No Partial loss 
14 junto cuando Yes Loss 

Summary 

Here, in summary, are percentages of miscued words 

which are fixated: 
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1. The percentage of fixations on miscued words is 

higher than the percentage of fixations on non-miscued 

words in both the English and Spanish texts for all readers 

with the exception of Andrea, the most proficient reader. 

2. The words in the English text that result in 

omission and substitution miscues are fixated more than the 

words that result in omission and substitution miscues in 

the Spanish text for most readers. 

3. The percentages of non-word substitution miscued 

words that are fixated are about the same in both 

languages. 

4. The rate of fixation on miscued words combined 

with an analysis of the quality of miscues, provides a more 

complete picture of a reader's proficiency. 

Fixation Durations on Miscued Words 

As described in the previous chapter, in addition to 

counting numbers of fixations on different types of words 

to determine what types of words readers visually sample 

from, I also calculated fixation durations to provide 

specific information about how long readers fixated on 

certain textual features. Therefore, the second sub-

question explored in order to describe the patterns of eye 
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movements around miscued words is: What is the average 

fixation duration on miscued words? 

Figure 6.4 shows fixation durations in seconds for 

each fixation. For example. Angel's first fixation on MARIA 

is .92 seconds. 

Maria Isabel had always felt 
proud of having been named after 
her two grandmothers. 

Figure 6.4. Angel's miscues, fixations and fixation 
durations.(English translation below). 

Angel's first miscue shown in Figure 6.4 is an omission of 

de (of) in the second line and there is no fixation on this 

word. The next miscue in this sentence is the non-word 

substitution $hubieren for huhieran which he corrects. The 

expected response, HOBIERAN (had), was fixated twice. The 

first time. Angel fixated the word for 1.13 seconds and the 

second time he fixated it for 1.77 seconds. The last miscue 

$hubieren 

bueias. 

1.02 
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in this section is a corrected partial, abue-. AUBELAS 

(grandmothers) is fixated for 1.13 seconds. 

Fixation Durations in the English and Spanish Texts 

In this section I discuss the analysis of fixation 

durations for all for the miscued words for all of the 

texts. I begin with the analysis of the Spanish and English 

texts for all of the readers combined and then examine the 

data for each reader individually. 

In the analysis of fixation duration on all miscued 

words, the average time readers spent fixating miscued 

words is compared to the reader's average fixation duration 

throughout the text. The fixation duration data (Table 6.7) 

show that all the readers spent more time in fixations on 

miscued words in both the Spanish and English texts than on 

non-miscued words. 

Table 6.7 
Mean Fixation Durations for All Fixations and Fixations 
on Miscued Words for All Readers 

Mean fixation dur. 
of all fixations 

Mean fixation duration 
for miscued words 

English 1.08 seconds 1.54 seconds 
Spanish 1.26 seconds 1.61 seconds 
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Fixation Durations for Each Reader 

Figure 6.5 displays this duration information for the 

four readers. In this graph it is clearly seen that for all 

of the readers and for both languages, fixation durations 

were longer on words which were miscued. 

Mean Fixation Durations for aii Fixations and Fixations 
on Miscued Words For Each Reader 

2.4* 

22 > 

Figure 6.5. Mean fixation duration for all 
fixations and fixations on miscued words. 

For each reader, the average fixation duration on 

miscued words is longer than the average fixation durations 

on all words for each text. These data, along with data 

presented earlier in the chapter showing that more of the 

miscued words are fixated in the text concurs with what 

flEnglshRt 

EH English Mtscued Words 

H Spanish Fix 

m Spanish Miscued Words 

Andrea Juan Angel Jazinin 

Reader's Name 
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Paulson (2000) found for adult readers of English. In his 

dissertation, Paulson writes: "Miscued words are usually 

fixated, and fixated for a slightly longer period of time 

on average than the other words in the text." (p. 262) In 

this study, the finding holds true for readers in both 

Spanish and in English. 

Summary 

The sub-question discussed above is; What is the 

average fixation duration on miscued words? The finding is 

that; 

1. In both the English and Spanish readings produced 

by all four readers, fixations on miscued words are longer 

than readers' average fixation durations. 

Sampling of Graphic Information in the Integration of the 

Three Cueing Systems 

The next sub-question that I explored in order to 

describe the patterns of eye movements around miscues is: 

What is the relationship between miscues with varying 

degrees of graphic similarity to the expected response and 

eye fixations? In Procedure I of miscue analysis, miscues 

are coded for having high, some, or no graphic similarity 

to the expected response. This portion of the analysis 
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provides evidence about the degree to which readers make 

use of the visual information from the text. When miscue 

data is combined with eye movement analysis, there is more 

information about how readers are using graphic information 

as they make sense of text than when these analysis tools 

are used separately. 

Figure 6.6 shows a portion of Angel's reading where he 

makes three miscues. 

Figure 6.6. Angel's high and some graphic similarity 
miscues (fixations and miscue markings). 

The first substitution of son for soon has high graphic 

similarity but SOON is not fixated. This miscue suggests 

that Angel was using semantic and syntactic information to 

predict son as well as visual information from the 

parafoveal and peripheral view. The substitution son works 

syntactically in the sentence and partially works 

semantically until it is revealed later in the sentence 
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that the father is speaking to Maria Isabel, his daughter, 

not his son. The next substitution, say for said also has 

high graphic similarity, but unlike soon, SAID is fixated. 

Say is not acceptable syntactically in this sentence due to 

the change in tense. Because there is a fixation on SAID, it 

is probable that the reader relied on the graphophonic 

information from the text when he produced this miscue and 

did not make sufficient use of syntactic information. 

The non-word substitution $thutes for thoughts has 

high graphic similarity and THOUGHTS is fixated. In miscue 

analysis, non-words are marked with a $ to indicate that 

the miscue is spelled the way it sounds to the researcher. 

Readers tend to create non-word miscues when words are 

unfamiliar to them in the given context. In these cases, 

readers rely on the graphic information provided and 

usually to the syntactic information. Non-words are often 

inflected or intoned so it is easy to determine their 

syntactic relations to the rest of a sentence. Non-word 

substitutions usually have high graphic similarity and 

indicate readers' reliance on the graphic information in 

the text (Goodman & Burke, 1972). These miscues are a good 

example of places in the text where readers short circuit 
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(Clarice, 1980) because they aren't making sense of the 

text. 

Non-word Substitutions and Graphic Similarity 

A review of the data shows that in the case of non-

words, readers produced miscues that had a high degree of 

graphic similarity to the expected response. For the four 

readers and two texts combined, there were 64 non-word 

substitutions. Fifty, or 78%, of the non-word substitutions 

were marked for high graphic similarity (i.e., $hou for hug 

and $wasing for washing) and 14, or 22%, were marked for 

some graphic similarity (i.e., $salculray for secure and 

$famu for favorite). None of the non-word substitution 

miscues had no graphic similarity. Angel's non-word 

substitution miscue {$thutes for thoughts) shown in Figure 

6.6 is a clear example of a miscue having high graphic 

similarity to the expected response. 

The pattern shown in these bilingual readers mirrors 

the pattern seen in previous miscue research conducted in 

English. For example, in a study reported in Goodman, 

Watson and Burke (1987), a reader named Betsy produced two 

non-word substitutions, $shurn for churn and $gorun for 

ground when reading the story. The Man Who Kept House. In 
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each case, the observed response had high graphic 

similarity to the expected response. In the same way, these 

researchers report that Gordon, also a participant in their 

research, produced four non-word substitutions when reading 

The Beat of my Heart. All four of his non-word 

substitutions had high graphic similarity to the expected 

responses. 

Non-word Substitutions and Syntactic Acceptability 

Non-word substitution miscues are marked as being 

syntactically acceptable using the reader's intonation to 

indicate that the miscue fits the sentence syntactically 

even if it is not a word in the language. For example, 

Betsy's substitution of $shurn for churn is syntactically 

acceptable in the sentence: "As he put the cream into the 

churn^ he said, "this is not going to be hard work." 

(p.119) because she intones the word as a noun, which fits 

the sentence pattern. In my data, 46 of the 56, or 72% of 

the non-words were marked as fully syntactically 

acceptable. 

It is not surprising that the data show that non-word 

substitutions show high graphic similarity. When a reader 

substitutes a non-word in a text, the reader tends to rely 



225 

on visual and syntactic information and is not focused on 

meaning construction. Non-words are always marked as having 

no semantic acceptability. Bilingual readers, especially 

when they read in their second language, may think that the 

non-word is actually a word in the language. When readers 

produce a high number of non-word substitutions, this 

indicates that they are resorting to the cueing systems 

that they can use when they are struggling to make sense of 

the text. In Reading Miscue Inventory: Manual for Diagnosis 

and Evauation (Goodman & Burke, 1972), the authors comment 

that "once the reader stops omitting unknown and unfamiliar 

words, he may produce non-words which have high graphic 

similarity but are not recognizable as words." (p. 100) 

Their suggestion for readers who produce non-words is that 

"a reader should be encouraged to come up with real words 

which fit the meaning of the text and minimize the use of 

graphic/sound cues." (p. 101) 

In re-examining the fixation data shown in the first 

part of this chapter (Table 6.3), it is not surprising to 

find that in both Spanish and English readers fixate more 

on words where non-word substitutions are made than on any 

other type of miscued word. This suggests that readers are 

trying to access more visual information to sustain a 
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syntactic structure to continue to build meaning. Non-word 

substitutions act as place holders so readers build a 

syntactic structure which supports them in continuing to 

read. 

Fixations and Graphic Similarity in the 

English and Spanish Texts 

Figure 6.7 shows the percentage of fixated and non-

fixated miscued words with high and some graphic similarity 

for all of the readers by language. 

Miscued Words Fixated and Grapliic 
Similarity to the Expected Response 

•o « 

• Not Fixated 

• Fixated 

English Spanisii 

Graphic Similarity 

Figure 6.7. Percentage of miscued words fixated 
where miscues were marked for high and some 
graphic similarity for all readers combined. 
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In English, 80% of the graphically similar miscued 

words that were marked as having high graphic similarity to 

the expected response were fixated. A slightly higher, but 

not statistically significant, percentage (88%) of the 

miscued words with some graphic similarity were fixated. A 

similar pattern is seen in Spanish. Of the miscued words 

with high graphic similarity, 73% were fixated while 79% of 

the miscued words with some graphic similarity were 

fixated. 

The pattern shown in Figure 6.7 is interesting because 

one might expect that miscued words with high graphic 

similarity to the expected response would be fixated more 

often than those with some similarity. These results 

however, provide more evidence to support the theory that 

readers are sampling from three cueing systems as they 

read. The word recognition model of reading supposes that 

if a reader is fixating a word they will produce what they 

see, resulting in a response with high graphic similarity. 

However, these data show that even when readers fixate 

words they are also using their knowledge of syntax and 

semantics in their attempt to produce a text which makes 

sense. 
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In Figure 6.8, the percentage of fixated miscued words 

with high and some graphic similarity is presented for all 

of the readers by language. 

Miscued Words Fixated and Graphic 
Similarity to the Expected Response 

"9 100% 
s % X 80% 
iZ 
M 
•g 60% 
O 

40% 

20% 

0% 

I No 

I High and Some 

English Spanish 

Language of Text 

Figure 6.8. Percentage of miscued words 
fixated where miscues were marked for high 
plus some, and no graphic similarity for 
all readers combined. 

In English, of all of the miscued words which were 

fixated, 80% of the miscues produced were marked as having 

high or some graphic similarity to the expected response, 

and only 20% were marked as having no graphic similarity. 

This difference is statistically significant (p < .001). Of 

the fixated miscued words in Spanish, 75% of the miscues 

were marked as having high or some graphic similarity and 
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25% were marked for no graphic similarity to the expected 

response. This difference was also statistically 

significant (p < .001) Figure 6.9 shows one of these 

infrequent substitutions with no graphic similarity. 

/WW que 

17 

bonita. 

Her teacher's handwriting was neat and 
pretty. 

Figure 6.9. Graphic Similarity: Juan Antonio's fixations on 
miscued words, (miscues, fixations and translation) 

In the sentence shown in Figure 6.9, Juan Antonio 

read: 

La letra de la maestra para precisa que bonita 

(Her teacher's handwriting for neat that pretty) 

Juan Antonio makes two real word substitution miscues. 

The first substitution, para (for) for era (was) has high 

graphic similarity. Fixation 315 shows that ERA was in clear 

foveal view for Juan Antonio. This is an example of what 

usually happens (80% of the time in English and 75% of the 

time in Spanish) when readers make miscues which have high 

graphic similarity to the expected response. They fixate 

the expected response. In addition, the information from 
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the word PElECISA which was in foveal view for Juan Antonio 

may have provided additional visual information for this 

miscue. As shown in Figure 6.8, however, a few (25% in 

Spanish and 20% in English) miscued words with no graphic 

similarity are fixated. Juan Antonio's second miscue in 

this sentence is a clear example of this. He substitutes 

que (that) for y (and) and fixates on Y. The substitution 

miscue Juan Antonio made here has no graphic similarity to 

the expected response and is not semantically or 

syntactically acceptable. 

It is not surprising that a higher percentage of high 

and some graphically similar miscued words are fixated than 

those with no graphic similarity because in these cases, 

readers are relying more heavily on visual information. It 

is also not surprising to see that in Spanish, slightly 

fewer of the high and some graphically similar miscued 

words are fixated than in English. This suggests that the 

readers are using the syntactic and semantic systems more 

effectively in their primary language. These data showing 

that readers sample more of the graphic information in 

English, their second language, support what Huey (1908) 

reported almost 100 years ago: 
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M. Landolt, continuing the study at the University of 

Paris, and observing the movements directly, concluded 

that on an average 1.55 words were read per reading 

pause, at the ordinary reading distance. Reading of a 

foreign language required more pauses... (p.19) 

Fixations and Graphic Similarity for Each Reader 

Table 6.8 displays the percentage of miscues with high 

and some graphic similarity for each reader. 

Table 6.8 
Percentages and Numbers of Miscued Words Which are 
Fixated With High and Some Graphically Similar Miscues 

High Some 
Percentage No. Percentage No. 

Andrea English 80% 4 100% 1 
Andrea Spanish 60% 5 100% 1 
Juan English 79% 28 100% 8 
Juan Spanish 82% 22 58% 19 
Angel English 68% 22 73% 15 
Angel Spanish 71% 14 - 0 
Jazmin English 87% 30 93% 15 
Jazmin Spanish 82% 38 78% 9 

The data in Table 6.8 for each reader shows the same 

pattern which was found for all of the readers combined. 

For most of the readers, more of the some graphically 

similar miscued words were fixated than the high 

graphically similar miscued words. When the high and some 

graphically similar miscues are combined, a higher 
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percentage of the miscued words are fixated in English than 

in Spanish. Angel's percentages however are about the same 

for both languages. Jazmin, who was the least proficient 

reader of these stories, has the highest percentage of 

fixations on miscued words in the English text where the 

miscues were coded for high and some graphic similarity. 

This is not surprising as she is also the reader who 

produces the most non-word substitution miscues (29). As 

stated earlier, non-word substitutions tend to have high 

graphic similarity to the expected response and the miscued 

word tends to be fixated. Goodman, Watson and Burke (1987) 

write about readers like Jazmin: 

... readers who are evaluated as needing help in 

reading often overuse their knowledge of the 

relationship between sounds and letters and often have 

higher scores on the degree to which they use sound 

and graphic similarity than more proficient readers, 

(p.71) 

One additional point is that none of the readers 

fixate 100% of the miscued words with high or some graphic 

similarity. This supports the idea that all three cueing 

systems are used in tandem. Even when readers are focusing 
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heavily on the graphic information from the text, they 

integrate all of the cueing systems as they make sense of 

text in both English and Spanish. 

Summary 

In summary, the data relating to the question: "What 

is the relationship between miscues with varying degrees of 

graphic similarity to the expected response and eye 

fixations?" reveal the following: 

1. A higher percentage of some graphically similar 

miscued words are fixated than miscued words with high 

graphic similarity to the expected response. This supports 

the socio-psycholinguistic model of reading in which 

readers integrate all three cueing systems as they make 

sense of text. 

2. In both languages, a higher percentage of high 

and some graphically similar miscued words have fixations 

on the expected responses than the miscues with no graphic 

similarity. 

3. Readers fixate a slightly lower percent of the 

high plus some graphically similar miscued words in their 

primary language than in English. 
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Fixations and the Syntactic and Semantic 

Acceptability of Miscues 

The fourth sub-question is: What is the relationship 

between miscues with varying degrees of syntactic and 

semantic acceptability and eye fixations? 

Determining syntactic and semantic acceptability of 

miscues helps researchers determine how proficiently 

readers use prediction and confirmation strategies in 

concert with their knowledge of the language cueing 

systems. Miscues are coded for being acceptable, partially 

acceptable or unacceptable syntactically and semantically 

within sentences and within the text. 

For example, in Figure 5.9, three readers, Andrea, 

Juan Antonio and Angel, all substitute backpack for pack in 

the sentence: 

Later tliat day, 

when Maria Isabel was alone in tlie 

apartment she had walked back and forth 

with tlie pack on her shoulders and liad 

even climbed up onto the toilet seat to see 

how she looked in tlie bathroom mirror. 



235 

In Figure 6.10, fixations and miscues are shown from the 

noun phrase beginning with she to the conjunction and. 

Andrea.: 

gh<» li^\val3gft4+af^nH fnrth 

— backpack 235 

on hfti" t. • TOO 
238 

Juan Antonio: 

she 

backpack-̂  

with-thTTpnolf f>n hftr«hoiilrlfTfi and 
245 ^ 246 247 248 

Angel: 

backpack 

Figure 6.10. Substitution of "backpack" for "pack" 
(fixations and miscue markings). 

Syntactically, the substitution of backpack for pack 

is acceptable as the readers are substituting a noun for a 

noun. Semantically, this substitution is also acceptable as 

backpack is a synonym for pack in this context and makes 
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sense in this text. In addition, the presence of the word 

back earlier in the sentence may have led these readers to 

predict backpack. 

This substitution is particularly interesting in that 

earlier in the text, the word backpack is used and this is 

the first time pack is used as a synonym. In English, 

writers often use synonyms. They do this to vary their 

writing style (Crews, 1980). In the same way, writers use 

pronouns to replace noun phrases and to avoid repetition. 

The use of pack for backpack in this sentence is a good 

example of this. It is a linguistic form known as a 

clipping (Akmajian, Demers, & Harnish, 1984) and it serves, 

like other synonyms and pronouns, to avoid repetition in 

writing. 

Both Andrea and Angel fixate directly on pack and Juan 

Antonio fixates the beginning of the following word ON so 

that the end of PACK is in foveal view. However, even though 

the readers directly fixate on PACK, and sample the graphic 

information, their schema for backpack in this context 

results in their prediction of this schema driven miscue. 

Paulson (2000) describes this phenomena in his 

dissertation on EMMA. He explains that: 
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Miscued words are usually fixated, and fixated for a 

slightly longer period of time on average than the 

other words in the text. The implication here is 

that miscues represent parts of the text where 

readers exercise their authority to modify text 

elements in constructing their texts, (p. 262-263) 

Clearly, Andrea, Angel and Juan Antonio "exercise[d] 

their authority to modify text elements" as they made this 

syntactically and semantically acceptable miscue. As Figure 

6.8 shows, Jazmin, on the other hand, produces additional 

miscues in this portion of text. Like the other readers, 

Jazmin makes a substitution miscue on the word pack. 

However, her substitution, pick is syntactically and 

semantically unacceptable in the sentence. It may have been 

caused by her substitution of she for the. A verb like pick 

could follow a subject like she although there is a lack of 

subject verb agreement. 
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ten 

Last 
Later that dav. 

oify ffi 
jl was ^one in the 

î ivsHe Jia 
wake 

^slie^^CkZfSl 

with the pacK on 

—(^Should' 

 ̂ Jhmt 

I forth 

id had 

eveh climbed up onto ihfe i 
set 

see 

Figure 6.11. Jazmin's miscues on "pack" portion of text 
(fixations and miscue markings). 

As the miscue markings indicate, the oral text that 

Jazmin produces for this sentence is as follows: 

Last that day, when Maria Isabel was only in the 

apartment, she had wake walked back from and farther 

with she pick all her sh- should and had even 

climbed up onto the to let set to see how she looked 

in the bathroom mirror. 

In this sentence, all but one of the miscues are both 

syntactically and semantically unacceptable. The exception, 

the substitution of only for alone, is partially 

syntactically and semantically acceptable because the first 
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part of the sentence she produces, "last that day when 

Maria Isabel was only in the apartment..." is acceptable 

although the whole sentence is not. The substitution of 

Last for Later however is unacceptable, as miscues at the 

beginnings and ends of sentences are not coded as partially 

acceptable. 

In looking at this portion of text, the one partially 

syntactically and semantically acceptable miscued word is 

fixated, and six of the ten unacceptable miscued words are 

fixated. 

Fixations and Syntactic Acceptability for the 

English and Spanish Texts 

Table 6.9 shows the percentage of words fixated for 

miscues with varying degrees (acceptable, partially 

acceptable or unacceptable) of syntactic acceptability. 

Table 6.9 
Fixations and Syntactic Acceptability for All Miscues 

English Spanish 
Acceptable 80% N=57 70% N=48 

Partially 68% N=23 64% N=21 
(Jnacceptable 78% N=3L 75% N=18 

Of the 57 syntactically acceptable miscues produced 

during readings of the English text, 80% of the miscued 
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words were fixated. In Spanish, only 70% were fixated. As 

seen in previous examples, the percentage of miscued words 

fixated here is higher in English than in Spanish as 

readers are sampling more graphic information in their 

second language. In addition, this suggests the readers are 

more confident of their acceptable miscues in Spanish than 

in English. Readers fixated with similar frequency on 

acceptable and unacceptable miscued words (80% vs. 78% in 

English and 70% vs. 75% in Spanish). These figures suggest 

that the readers sampled about the same amount of visual 

information in cases where their miscues were syntactically 

acceptable as in cases where the miscues produced a 

syntactically unacceptable sentence. 

Fixation Durations and Syntactic Acceptability for the 

English and Spanish Texts 

In order to further explore fixations and syntactic 

acceptability, I calculated the mean fixation duration for 

miscued words in Spanish and English that resulted in 

sentences that were syntactically acceptable, partially 

acceptable and unacceptable. This is shown in Table 6.10 
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Table 6.10 
Mean Fixation Duration and Syntactic Acceptability for 
All Fixated Miscued Words 

English Spanish 
Acceptable 2.16 2.74 
Partially 1.85 2.04 
Unacceptable 2.25 2.01 

In this exploration of fixation durations, no apparent 

relationship is shown between the syntactic acceptability 

of the miscues and the average amount of time they are 

fixated. Again, this suggests that readers sample about the 

same amount of visual information whether their reading 

results in syntactically acceptable or unacceptable 

sentences. 

Fixations and Semantic Acceptability for the 

English and Spanish Texts 

In looking at the data relating to the semantic 

acceptability of miscues and fixations however, several 

relationships emerge. Table 6.11 shows the number of 

semantically acceptable, partially acceptable and 

unacceptable miscues that were produced and what percentage 

of those miscued words were fixated. 
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Table 6.11 
Fixations and Semantic Acceptability for All Miscues 

English Spanish 
Acceptable 69% N=20 62% N=26 
Partially 71% N=32 61% N=19 

Unacceptable 83% N;=59 ao% N=41 

As shown in Table 6.11, semantically unacceptable 

miscued words tend to be fixated more often (83% and 80%) 

than semantically acceptable miscues (69% and 62%) in both 

English and Spanish. These differences are statistically 

significant in both English and Spanish (p < .001). 

There are theoretical reasons to explain why readers' 

percentage of fixations is higher around semantically 

unacceptable miscues than semantically acceptable miscues. 

Readers sample more visual information when they are 

reading text that is not making sense. The data presented 

earlier in this chapter on the high percentage of fixations 

around words where non-word substitutions took place is 

evidence of this. Because most non-word substitutions are 

classified as being syntactically acceptable, the high rate 

of fixations on non-word substitution miscued words made 

little difference in the percentages of fixations on 

syntactically acceptable and unacceptable miscued words. 

However, when looking at semantic acceptability, since non-
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word substitutions are always marked as being unacceptable, 

the total percentage of semantically unacceptable miscued 

words which were fixated (83% in English and 80% in 

Spanish) is much higher than the percentages for 

semantically acceptable miscues (69% in English and 62% in 

Spanish). In other words, the presence of the non-word 

substitution raised the percentage of semantically 

unacceptable miscued words that were fixated. These data 

suggest that when miscues are semantically acceptable, the 

readers are more confident of their predictions and 

inferences as they construct a meaningful text. 

These data also show that when comparing readers' 

sampling in English and Spanish, the readers fixate 

slightly more often in English, their second language. This 

is shown by the higher percentage of fixated words in 

English in each category. 

Fixation Durations and Semantic Acceptability 

for the English and Spanish Texts 

The mean fixation duration for miscued words according 

to their semantic acceptability shown in Table 6.12 further 

confirms that readers sample for longer periods of time at 

points in the text that do not make sense. 
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Table 6.12 
Mean Fixation Duration and Semantic Acceptability 
for All Fixated Miscues 

English Spanish 
Acceptable 1.94 L.89 
Partially 1.82 1.95 
Unacceptable 2.34 2.94 

The average fixation duration on semantically unacceptable 

miscued words (2.34 seconds and 2.94 seconds) is higher 

than the average fixation duration on semantically 

acceptable miscues (1.94 seconds and 1.89 seconds) in both 

English and Spanish. The difference in English is not 

statistically significant, however, in Spanish, the 

difference is (p < .05). When miscues are semantically 

acceptable, readers are integrating their use of the three 

cue systems - syntax, semantics, and graphophonics - more 

effectively. Their predictions fit the meaning of the 

story, therefore, readers tend to rely less on the graphic 

information. Readers fixate less often and for shorter 

periods of time. These data suggest that readers may fixate 

slightly longer when they are struggling to make sense of 

the text and that readers progress through the text more 

rapidly when they are making sense. 
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Summary 

In summary, the data relating to the question: "What 

is the relationship between eye fixations and miscues with 

varying degrees of syntactic and semantic acceptability?" 

reveal the following: 

1. There is little difference between the percentage 

of syntactically acceptable and unacceptable miscued words 

fixated and little difference in their fixation durations 

for both English and Spanish. 

2. Semantically unacceptable miscued words, which 

include a high percentage of non-word substitutions, are 

fixated more often and for a longer percentage of time than 

semantically acceptable miscued words. 

3. Semantically acceptable miscued words are fixated 

less and for a shorter period of time than those which are 

unacceptable. 

Miscues and Regressive Eye Movements 

The fourth sub-question asked in order to further 

understand the patterns of eye movements around miscues is: 

What are the relationships between miscues and regressive 

eye movements? In order to explore this question, I listed 

the miscues that had regressive eye movements around them. 
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For example, in Figure 6.12, a sentence read by Jazmin 

contains both regressions and miscues. In this sentence, 

Jazmin makes one substitution miscue {keep for kept) and 

one non-word substitution miscue ($montes for months). In 

this sentence, there are three places where regressive eye 

movements take place, around the two miscued words, and 

also around the word LUCK which was not miscued. 

109 *"8 
Smontes 116 

what bad 
105 

to movj two 
113 

Figure 6.12. Jazmin's miscues and regressive fixations on 
English sentence. 

Jazmin's fixations around the word KEPT which was 

miscued begin above the word KEPT (fix #103) . She then 

fixates on THINKING (fix #104) and then below the word WHAT 

{fix #105) and then returns to fixate on ECEPT again (fix 

#106). The regressive fixations around the miscue on MONTH 

begin with a fixation at the end of the word (fix #114). 

Jazmin then regresses to fixate the beginning of the word 
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(fix #115). Next, she fixates the word a third time (fix 

#116) before continuing to fixate the rest of the sentence. 

The miscue markings on this text indicate that Jazmin 

read the text as follows: "She keep thinking what had luck 

it was that they had had to move two montes after school 

had started." 

As shown in this sentence, regressive fixations around 

miscues involve fixating the miscued word and then leaving 

the word to fixate other areas of the text before returning 

to the word, as was done for the word KEPT. Also, 

regressions take place within words as was done on the word 

MONTHS. 

The regressive fixations suggest that Jazmin was aware 

that her substutions did not make sense. She used a number 

of problem solving strategies in her sense making. In the 

first case, she read on to get more information and then 

went back to check her sampling of KEPT. She doesn't make an 

overt correction. She may have corrected silently, or the 

additional visual information may not have helped her make 

sense of this part of the text. Jazmin may not know the 

irregular past tense of keep. 

The idea that Jazmin may have self corrected her 

miscue during her regression without correcting it orally 



248 

is a phenomena which has been discussed in miscue research 

for many years and is often referred to as being a silent 

or implicit correction. Goodman, Watson and Burke (1987) 

write that many proficient readers tend not to correct 

their miscues in certain circumstances, "...many readers 

rethink the problem as they continue reading, gathering new 

information and constructing new meanings in the process." 

(p.69) 

Eye-movement research, combined with miscue analysis, 

has provided a way to see what the reader is doing in these 

circumstances. While miscue data alone only allows us to 

speculate that Jazmin may have made sense of the sentence 

as she read ahead, her eye movements show that she did 

sample more visual information and this supports the idea 

that she may have perhaps self corrected her miscues 

silently. However, even with eye-movement data, we are 

still in a position to speculate at this point. 

Paulson (2000) was the first EMMA researcher to begin 

examining implicit corrections and calls for further 

investigation into this phenomena. "One avenue of 

investigation would be to combine EMMA with a retrospective 

technique so the reader's thought would inform the debate." 

(p.272) Engaging Jazmin in a retrospective conversation 
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about her reading at this particular point could have 

provided further insights into her process of meaning 

making. Retellings can sometimes prove informative for 

these cases as well. 

In the case of the non-word substitution $montes, 

Jazmin's regressions suggest she is relying heavily on 

visual information. However, additional sampling does not 

enable her to produce the expected response or even to make 

another attempt. In this case, she does not appear to be 

successfully accessing the other language cue systems. Her 

non-word fits syntactically (her reading sounded like a 

plural noun), but she is not using semantic cues to help 

predict months in this context and after a number of 

regressions she decides to keep reading. 

Miscues and Regressive Eye-Movements in the 

English and Spanish Texts 

Table 6.13 shows the percentage of different types of 

miscued words with regressive eye movements around them for 

the readings in English and in Spanish. 
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Table 6.13 
Percentage of Miscued Words with Regressive Eye Movements 
Around Them for All Readers Combined 

Omissions Substitutions $ Non-word 
substitutions 

Insertions 

English 25% N=8 16% N=9e 13% N=38 0% N=1 

Spanish 0% N=8 8% N=91 15% N=26 N=0 

The data concerning regressions around miscued words 

show that these readers make more regressive fixations 

around omissions (25% and 0%) and real word substitutions 

(16% and 8%) in English than in Spanish. This suggests 

again that readers are relying more on the graphic 

information as they attempt to make sense of text in their 

second language. Non-word substitutions appear to be more 

similar in their percentage of regressive fixations around 

them for the English and Spanish readings. In the case of 

non-words, readers seem to be using strategies in similar 

ways in both languages. The observed response is not a word 

in either language. In producing non-words, as Jazmin did 

above, readers seem to over rely on visual cues and 

syntactic information in an attempt to produce a place 

holder to sustain the syntactic structure of the sentence. 
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Miscues and Regressive Eye-Movements for Each Reader 

There are individual differences evident for the four 

readers which are displayed in Table 6.14. These 

differences may provide information concerning the reading 

proficiency of the four readers. 

Table 6.14 
Percentage of Miscues with Regressive Eye Movements 
Around Them 

Omissions Substitutions $ non-word 
substitutions 

Andrea 
English 

0% N=2 33% N=3 33% N=3 

Andrea 
Spanish 

0% N=2 14% N=7 N=0 

Juan 
English 

25% N=4 11% N=35 10% N=10 

Juan 
Spanish 

N=0 3% N=39 29% N=7 

Angel 
English 

N=0 13% N=24 8% N=13 

Angel 
Spanish 

0% N=4 7% N=14 50% N=2 

Jazmin 
English 

50% N=2 21% N=34 17% N=12 

Jazmin 
Spanish 

0% N=2 13% N=31 6% N=17 

As established in Chapter Four, Andrea is the most 

proficient reader of these texts. She makes very few 

miscues (17) and of these only three show regressive eye 

movements. In English she regressed on one substitution and 

one non-word substitution. In Spanish, she only regressed 
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on one of seven substitutions. In general, Andrea did not 

gather additional visual information as she read since she 

was constructing syntactically and semantically acceptable 

sentences. 

The other three readers were less proficient in 

reading these stories and made more miscues. Since there 

were very few omissions, the percentages provide little 

useful information for this miscue type. However, these 

readers actually had a lower percentage of regressive eye 

movements around substitution miscues than Andrea. This, 

along with their miscue analysis data shows that they did 

not use strategies which enabled them to construct 

syntactically and semantically acceptable sentences in the 

same way as Andrea. They did not go back to get more 

information and correct as often. Instead, they often moved 

ahead, even if the sentence didn't sound like language and 

didn't make sense. 

As noted above, all the readers showed fewer 

regressive eye movements around miscued words in Spanish 

than in English. This suggests that when readers read in 

their primary language, they rely less on visual 

information and make a more balanced use of the cueing 

systems. However, this pattern of fewer regressions around 
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miscued words in Spanish, does not hold for non-word 

substitutions. The absolute numbers are fairly small, and 

there does not seem to be a clear pattern with non-word 

substitutions, but as I noted above, readers made fixations 

around these miscued words about equally in the two 

languages. 

Summary 

In summary, the data relating to the question: "What 

are the relationships between miscues and regressive eye 

movements?" reveal the following: 

1. These readers tend to make more regressive 

fixations around miscued words that are omissions and 

substitutions in English than in Spanish. 

2. More proficient readers tend to make fewer 

regressions around miscued words than less proficient 

readers. 

Eye Regressions and Oral Corrections 

The final sub-question which helps provide information 

about the patterns of eye movements around miscues is: What 

are the patterns of regressive eye movements around miscued 

words which are corrected or partially corrected? In order 

to explore the patterns of regressions around corrected 
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miscues, I looked for places in both the English and 

Spanish readings where the participants made miscues, 

corrected them, and had regressive eye fixations related to 

their corrected miscues. 

Figure 6.13 shows one such example. Here, Andrea 

substitutes sonrian (smile) for sonreian (smiled), corrects 

the miscue and makes regressive fixations on the word. 

Pero lyentras te ito se 

sorincui 

\fo 85 

But in the meantime they smiled 
at one another. And 

Figure 6.13. Andrea's corrected miscue and regressive 
fixations on the word sonreian. (Translation of sentence 
below). 

Andrea first fixates the beginning of the miscued word 

(fix #80). She then fixates above the word (fix #81) and 

then the end of the word (fix #82). Andrea then fixates the 

beginning of the next sentence (fix #83) and then regresses 

to ONOS (fix #84) . Next, she goes back to the miscued word 
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(fix #85) one last time before continuing to make fixations 

on the rest of the sentence. While her eyes are engaged in 

fixations and regressions, she self corrects her miscue 

during her reading. Andrea's oral production of this 

sentence is: 

"Pero mientras tanto se sonrian sonreian unos a otros." 

Corrected Miscues and Regressive Eye-Movements 

In the English and Spanish Texts 

While one might assume that all oral corrections have 

regressive eye movements around the miscued words, it is 

interesting to note that not all of them do. In fact, as 

Table 6.15 shows, only 23% of the corrected miscues had 

regressive eye movements around the miscued words. 

Table 6.15 
Percentage of Corrected Miscues with Regressive Eye 
Movements on the Miscued Word for All Readers Combined 

Omissions Substitutions $ non-word 
substitutions 

English 1 50% N=2 5 
56% 

N=9 N=0 

Spanish 
0% 

N=4 4 
15% 

N=26 
0% 

N=2 

There were two corrected omissions in English, and one 

had regressive eye movements. Of the nine corrected 
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substitution miscues in English, five had regressive eye 

movements. In Spanish, none of the corrected omissions had 

regressive eye movements. Of the twenty-six corrected 

substitutions, four were fixated, and of the two corrected 

non-word substitutions, none were fixated. 

The fact that not all corrected miscues have 

regressive fixations around them suggests that readers use 

strategies other than returning to sample the written text 

in order to self correct in both English and Spanish. 

Instead, they often use their knowledge of syntax and 

semantics to self correct when what they are reading does 

not make sense. These data also show that readers use these 

oral self-correction strategies that do not involve 

regressions more effectively in reading in their primary 

language, Spanish. They make more regressive fixations in 

English. 

After looking at the patterns of regressive fixations 

around corrected miscues, I analyzed the patterns of 

regressive fixations around partially corrected miscues. 

These are cases in which the reader attempts to correct but 

produces additional unexpected responses. Figure 6.14 shows 

an example from Angel's reading in English where he works. 
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unsuccessfully to correct the miscues he makes on the word 

couldn't. 

It lusEseemedhj 

$coaidt 
***1^016: Top line of text was moved up 
so that miscues could be displayed 

crstand l^e had 

" Maria»IsabeUaid 
240 241 242 

Figure 6.14. Angel's partially corrected miscue on 
"couldn't" and regressive fixations. 
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Angel makes four fixations around COOLDN'T. The first 

(fix #231) is near the beginning of the word. The second, 

(fix #232) is two lines below near the word GOOD-BYE. 

Angel's third fixation (fix #233) is back on COULDN'T. He 

then fixates just slightly above the word (fix #234) and 

regresses slightly to fixate the middle of the word (fix 

#235), his final fixation on COOLDN'T. The oral text Angel 

produced for this sentence was: "But now it just seemed 

heavy, and Maria Isabel $coul $coault $coault understand 

why she had liked it so much." 

Partially Corrected Miscues and Regressive Eye Movements 

In the English and Spanish Texts 

The partially corrected miscue on couldn't produced by 

Angel is one that not only has several forward fixations 

around it, but also has regressive fixations around it. In 

looking at the percentages of partially corrected miscues 

with regressive eye movements around them (shown in Table 

6.16) it appears that this example is atypical. Overall, of 

the partially corrected miscues, only 25% of the English 

and 20% of the Spanish had regressive eye movements around 

them. It is interesting to note that these percentages are 
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about the same as those found in the data for syntactically 

acceptable miscued words that were fixated. 

Table 6.16 
Percentage of Partially Corrected Miscues with Regressive 
Eye movements Around the Miscued Words for All Readers 
Combined 

Omissions Substitutions $ Non-word 
substitutions 

English 0% N=1 27% N=ll 25% N=8 

Spanish 0% N=3 20% N=10 N=0 

These data suggest that readers do not over rely on 

sampling the graphic information as they attempt to self 

correct miscues but rather they rely equally on the other 

cue systems. Again, as was seen with the corrected miscues, 

more regressive fixations are seen around partially 

corrected miscues in English than in Spanish. These data 

confirms the conclusion that readers sample more of the 

visual information from the text in their second language. 

Summary 

In summary, the data relating to the question: "What 

are the patterns of regressive eye movements around miscued 

words which are corrected or partially corrected?" reveal 

the following: 
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1. Few corrected or partially corrected miscued 

words have regressive eye movements around them. 

2. These bilingual readers make a higher percentage 

of regressive eye movements around corrected and partially 

corrected miscued words in English, their second language, 

than in Spanish, their primary language. 

Chapter Summary 

In this chapter, I explored the question "What is the 

relationship between miscues and eye-movements?" by asking 

a series of sub-questions and reporting on data which 

provide insights into each question. At the end of each 

section where I discuss data related to each sub-question, 

I list the findings. 

In the following chapter, I briefly summarize findings 

from this chapter on EMMA and the previous chapters on 

miscues and eye movements. I then relate these findings to 

the reading process of these Spanish English Bilingual 

Fourth graders and discuss the implications for bilingual 

instruction. I also discuss areas where further research 

using each methodology is needed. 
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CHAPTER 7 

READING: A UNIVERSAL MEANING MAKING PROCESS 

This chapter reviews the procedures followed in this 

study and the conclusions drawn. The implications for these 

findings are discussed as they relate to bilingual 

education and the universality of the reading process. In 

addition, suggestions are made for further research using 

miscue analysis, eye-movement analysis and EMMA. 

Summary of Procedures 

In this study, four fourth grade bilingual 

participants read orally and retold the first two chapters 

of the story My Name is Maria Isabel written by Alma Flor 

Ada (1993). The participants read the first chapter from 

the English version of the story and the second chapter 

from the Spanish version. Me llamo Maria Isabel. The 

participants' oral readings and eye movements were recorded 

and analyzed for each reading. The analysis tools used were 

miscue analysis, eye-movement analysis, and the integration 

of the two. Eye Movement Miscue Analysis (EMMA). 

Differences and similarities between the two languages and 
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among the four readers were explored in order to answer the 

research question: What do tniscue analysis, eye movement 

analysis, and Eye Movement Miscue Analysis (EMMA) reveal 

about differences and similarities of the reading in 

Spanish and English of fourth grade biliterate readers? 

Findings from Miscue Analysis 

Proficiency In Comprehending And Comprehension 

In Two Languages 

The miscue analysis revealed that Andrea, Juan 

Antonio, Angel and Jazmin are able to construct a 

meaningful text as they read in both English and Spanish as 

shown by their retellings. Their Reader Profiles however, 

show that they are more proficient in their comprehending 

strategies for these texts in Spanish, their primary 

language than in English. This is revealed by their higher 

percentages of no loss of Meaning Construction and strength 

of Grammatical Relations in Spanish than in English. In 

addition, the four readers make greater use of graphophonic 

cues in their reading of English than in Spanish, where 

they make a more balanced use of all three cueing systems. 

The readers' over reliance on the graphophonic system in 
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English is also revealed, in part, though their production 

of more non-words in English. While the four readers' 

proficiency in Spanish is stronger than in English, all 

four fourth graders included in this study are biliterate. 

They read, comprehend and discuss texts written in both 

English and Spanish. 

Diversity of Reading Proficiency Among Readers 

Using a Universal Process 

The miscue analysis data also reveal that the four 

readers included in this study vary greatly in how 

proficiently they read the Spanish and English texts. 

Andrea, for example, makes fewer than ten miscues when 

reading each text, while Jazmin makes over one hundred 

miscues in the reading of each chapter. The qualitative 

analysis of the miscues produced by these four readers also 

reveals that there are differences in the effectiveness and 

efficiency of each reader. However, the four readers use 

the same strategies as they read. They show evidence of 

initiating, sampling, predicting and confirming. They also 

provide evidence of integrating their knowledge of syntax, 

semantics and graphophonics, with their background 
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knowledge as they read. Some of the readers in this study 

do so more effectively than others for these texts. 

The data also show that while overall, the four 

readers were more proficient in their reading of the 

Spanish text, there were greater differences among the 

readers than across the two languages. In other words, 

readers who were proficient in their Spanish reading were 

also proficient in their English reading. Likewise, readers 

who were less proficient in reading the Spanish text were 

also less proficient in reading the English text. This 

supports the idea that while there is a universal reading 

process for Spanish and English, there is also diversity 

among the proficiencies of the readers in this study. In 

his work, Goodman (1984) describes the diversity involved 

in the universal reading process: 

These unitary processes are flexible. They will vary 

with purpose, with audience, with content, with 

proficiency, with language, with orthography, but they 

involve universals. There is, thus, diversity within 

unity in writing and reading, (p. 815) 

The four readers involved in this study vary in 

reading and language proficiency. However, they all were 
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engaged in the same, unitary reading process as they read 

the Spanish and English texts. 

Miscue Analysis Findings and Bilingual Theory 

The miscue analysis findings in this dissertation are 

consistent with those of Rodriguez-Brown and Yirchott 

(1983) who analyzed the readings of third grade bilinguals 

in Spanish and English. The authors of the study recommend 

further development of first language reading to facilitate 

the transfer of reading from the first language to the 

second. In the same way, based on my data, I recommend that 

these four readers continue to develop their primary 

language reading proficiency since students with higher 

levels of first language reading ability tend to read 

better in a second language. 

Cummins^ Interdependence Hypothesis 

Current theories of bilingualism support these 

findings of transfer of knowledge from one language to 

another (Krashen, 1996; Cummins, 2000). Cummins describes 

this as the Interdependence Hypothesis. Cummins (1981) 
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originally stated the interdependence principle in 

this way; 

To the extent that instruction in Lx is 

effective in promoting proficiency in Lx, 

transfer of this proficiency to Ly will occur 

provided there is adequate exposure to Ly 

(either in school or environment) and adequate 

motivation to learn Ly (p. 29) 

What this means is that if students are effectively 

instructed in one language (Lx), the proficiency they 

develop in that language will transfer to a second language 

(Ly) as long as they are exposed to the second language and 

are motivated to learn it. This interdependence is based on 

the idea that a common cognitive/academic proficiency 

underlies any two languages. Transfer can occur once a 

student has developed enough proficiency in the second 

language to be able to comprehend and express the concepts 

already learned in the first language. My research lends 

support to the interdependence hypothesis. 

Recently, Cummins (2000) has expanded his discussion 

of the interdependence hypothesis. He comments that the 

common underlying proficiency, or CUP may be thought of as 

a central processing system consisting of cognitive and 
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linguistic abilities like memory, auditory discrimination, 

and abstract reasoning as well as specific conceptual and 

linguistic knowledge derived from experience and learning, 

such as vocabulary knowledge. Cummins (2000) states that 

the positive relationship between two languages comes from 

three sources: 

1. the application of the same cognitive and 

linguistic abilities and skills to literacy 

development in both languages 

2. transfer of general concepts and knowledge of 

the world across languages in the sense that the 

individual's prior knowledge (in Ll) represents 

the foundation of schemata upon which L2 

acquisition is built; and 

3. to the extent that the languages are related, 

transfer of specific linguistic features and 

skills across languages (p. 191) 

This interdependence hypothesis helps explain why the 

bilingual students in this study are able to use the same 

strategies they use to read in Spanish, to make sense of 

text in English. These readers know how to integrate their 

knowledge of the relationships between letters and sounds, 

syntax, semantics and their background knowledge in order 
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to make sense of text in Spanish, their primary language. 

Because they have this knowledge in Spanish, they use the 

same process to read in English. However, because English 

is their second language, these readers may take longer to 

show the same levels of proficiency in the academic task of 

reading in English as they show in Spanish. 

Conversational and Academic Language Proficiency 

The analysis of the four readers' miscues, show higher 

percentages of no loss or partial loss of Meaning 

Construction and strength of Grammatical Relationships in 

Spanish than in English. 

As Cummins (2000) explains, "...it generally takes a 

minimum of about five years (and frequently much longer) 

for them to catch up to native-speakers in academic aspects 

of the language." (p.35) While Andrea appears to be reading 

proficiently in both English and Spanish, the remaining 

three readers in this study, who are in fourth grade, may 

take a few more years to develop the same level of what 

Cummins refers to as "academic competency" as their native 

English-speaking classmates. It is for this reason that I 

would recommend continued instruction in Spanish language 

arts. 
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Over twenty years ago, Cummins (Cummins, 1981) began 

informing educators about an important difference between 

two kinds of language proficiency. Based on the research of 

Skutnabb -Kangas (1979) with Finnish students in Sweden and 

his own research with immigrant students in Canada, Cummins 

developed a distinction between basic interpersonal 

communicative skills (BICS) or conversational language and 

cognitive academic language proficiency (CALP), also 

referred to as academic language. He found that it takes a 

longer time for English learners to develop academic 

language in English than it does to gain conversational 

language proficiency: 

Conversational aspects of proficiency reached 

peer-appropriate levels usually within about two 

years of exposure to L2 but a period of five to 

seven years was required, on average, for 

immigrant students to approach grade norms in 

academic aspects of English (Cummins, 2000, p. 

58) 

Subsequent research by Collier (1989,1992) and others 

has supported Cummins' early findings. Students need about 

two years to develop conversational language, but academic 

language takes at least twice as long to develop. 
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According to Cuitimins, conversational language is both 

context-embedded and cognitively undemanding. Academic 

language, in contrast, is both context-reduced and 

cognitively demanding. Reading the story used in this study 

involves using academic language. Cummins has explained 

that the difference between conversational and academic 

language is not the same as the difference between oral and 

written language. The distinction between the two is really 

a difference in register. As Cummins (2000) explains. 

Oral classroom discussions do not involve reading and 

writing directly, but they do reflect the degree of 

students' access to and command of literate or 

academic registers of language. This is why CALP can 

be defined as expertise in understanding and using 

literacy-related aspects of language (p. 70). 

Two features of academic language registers are 

vocabulary and syntax. Although the text used in this study 

is a novel rather than a social studies or science text, it 

is likely that the vocabulary and syntax the readers were 

presented with was different than what the students hear in 

everyday conversations in English. Therefore, the analysis 

of the miscues produced by Juan Antonio, Angel and Jazmin 

show less strength of meaning construction and grammatical 
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relations in English than in Spanish. The reading of the 

first chapter of My Name is Maria Isabel in English was a 

cognitively demanding task, and, unless the students had 

read many texts like this, it was also a context-reduced 

task. However, it should be noted that the students read 

complete texts, and such texts are easier to comprehend 

than short passages because they offer greater context. 

In addition, the more the students read this type of 

text, the greater the internal context they build that 

helps their comprehension. It may even be that students 

read the Spanish chapter somewhat more proficiently than 

the English chapter because it was the second chapter in 

the same book. Reading the first chapter provided important 

background concepts and familiarity with the writing style, 

characters and setting. It would be useful, for further 

research to reverse the order of the readings and have 

students read the first chapter in their first language or 

to have half of the students in the sample read from the 

English text first and have the other half read from the 

Spanish text first to see what effect that has. 

Nevertheless, the reading generally can be considered 

a cognitively demanding and context reduced task. This 

explains why their reading of the text in Spanish was more 
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proficient than their reading of such a similar text in 

English, their second language. However, because of the 

interdependence of language, as these readers become more 

proficient in their reading in Spanish, they will also 

become more proficient in their English Reading. 

Language Preference 

One concern for Juan Antonio and Jazmin, who show a 

strong preference for English, is that they prefer to use 

English, and this may lead to a loss of their primary 

language. Although Juan Antonio and Jazmin are now 

proficient bilinguals as demonstrated by their ability to 

communicate effectively in both English and Spanish and 

their reading and understanding of texts in both languages, 

their preference for English could lead to an eventual loss 

of their primary language. 

The fact that Juan Antonio and Jazmin (and the other 

two participants in this study) attend a bilingual school 

provides hope that they will maintain their native language 

despite the powerful forces of assimilation to English. 

However the school's bilingual program must work hard 

against these forces. Cummins (2000) reports on the work of 

Sheila Shannon (1995) who suggests that: 
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Teachers must recognize how the power of English as 

the high status language in the school and society 

undermines children's desire to speak Spanish and 

identify with their home culture. They must also take 

active steps to challenge and resist the unequal 

language status in bilingual classrooms by conveying 

an enthusiasm for Spanish and ensuring equity in 

materials and attention to each language, (p. 52) 

Despite Juan Antonio and Jazmin's preference for 

English, at this point they continue to show more 

proficiency in their Spanish reading. Also, the reading 

strategies they are developing in Spanish will continue to 

transfer from their primary language (Krashen, 1996, 

Cummins, 2000) if they are provided with opportunities and 

encouraged to further develop reading in their primary 

language. 

Areas In Need of Further Research; Miscue Analysis 

A greater nimiber of miscue analysis studies need to be 

conducted with bilingual readers in which readings in both 

their first and second languages are analyzed. Such 

studies, which examine readers' comprehending strategies in 

both languages, build support for reading as a universal 
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meaning making process. These studies also provide useful 

information about the effects of first language proficiency 

on second language reading. The review of the literature 

revealed few studies which explored the reading of 

bilinguals in two languages. 

Findings from Eye Movement Analysis 

The findings from the eye-movement analysis of the 

four bilingual readers show that the readers do not fixate 

every word in their reading of English or their reading in 

Spanish. In addition, readers made regressive fixations in 

both languages as they confirmed or disconfirmed 

predictions. These findings provide support for reading as 

a universal process in which readers use the same 

strategies in both languages including: initiating, 

sampling, predicting and confirming, to construct meaning 

from text. 

The four readers also fixate more on content words 

than function words in their reading of texts in both 

languages. This means that readers not only sample text 

efficiently by not fixating every word, but that they also 

sample text effectively in that they fixate on the words 

which carry the most meaning. The bilingual readers in this 
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study were more effective in their Spanish sampling as they 

fixated a higher percentage of the content words in their 

primary language than in English. 

Optimal Rate and Duration of Fixations 

In their reading in both languages, the four readers 

made fewer fixations and longer fixations than what is 

traditionally found in the literature on eye movements for 

adults, I suggest that there may be an optimal rate of 

fixation and fixation duration for readers. The optimal 

rate theory is developmental. It suggests that as these 

readers become more proficient, their rate of fixation will 

slightly increase and their fixation duration will slightly 

decrease to more closely approximate the rate and duration, 

or general rhythm, of proficient adult readers. 

The range described as the optimal rate of fixation 

and fixation duration in this dissertation is based on eye 

movement data collected by a number of researchers mainly 

on one group of subjects. Eye movement research 

traditionally is conducted with university age readers of 

English. This range may change as eye movement research is 

conducted using a wider range of subjects from different 

ages and linguistic backgrounds. 
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At this time however, an optimal rate of fixation and 

fixation duration has been established by the eye movements 

of proficient adult readers. As the young bilingual readers 

involved in the current study become more proficient in 

their reading of both languages, their eye movements 

patterns may begin to approximate those of the adult 

readers which were used to determine the optimal rate of 

fixation and fixation durations. 

Areas In Need of Further Research: Eye-Movement 

1. In order to further develop a theory of an 

optimal rate of fixation and fixation duration, a greater 

number of eye movement studies of young readers are needed. 

It would be informative to analyze the eye movements of 

these same readers over a period of several years to see if 

their rate and duration of fixations changes as predicted 

by a developmental theory. Alternatively researchers could 

analyze the reading of students who represent a range of 

ages to determine if there are changes in their rate and 

duration of eye movements. 

2. In this study, I compare the rate and duration 

of fixations of bilingual readers reading in two languages. 

Additional studies of bilingual readers are needed to 
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determine whether the findings I report here are typical of 

bilingual Spanish/English readers and also whether these 

results hold for readers of other languages. 

Findings from EMMA 

By combining the miscue analysis data collected from 

the four readers with the eye-movement analysis of the 

readings, I reach new findings. In both Spanish and 

English, readers fixated miscued words more often and for 

longer periods of time than the other words in the texts. 

This means that what Paulson (2000) reported for adult 

readers of English is also true of the fourth grade 

bilinguals reading in Spanish and in English, "...miscues 

represent parts of the text where readers exercise their 

authority to modify text elements in constructing their 

texts." (p. 262). 

Although miscued words in general are fixated more 

often and for longer periods of time than words in the text 

which are not miscued, analysis of different types of 

miscues reveals further information. When examining 

different types of miscues, I found that the expected 

responses for omission and substitution miscues in the 

English text were fixated more often than the expected 
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responses for the omission and substitution miscues made in 

the Spanish text. However, the expected responses for non-

word substitution miscues were fixated at an equal rate in 

both languages. This suggests that non-word substitutions 

represent places where readers are using graphophonic and 

syntactic information to consider possible text meanings. 

In miscue analysis, miscues are coded for their amount 

of graphic similarity to the expected response. This 

measure helps identify the degree to which readers are 

using the graphophonic cueing system. While in miscue 

analysis researchers can only assume that readers are 

visually sampling from the text when they produce miscues 

with high graphic similarity to the expected response, eye-

movement analysis allows researcher to actually see if 

readers fixated the expected response. 

While fixations may be indications that readers are 

sampling the text more fully by accessing more graphic 

information, eye movement data, even when combined with 

miscue data, cannot reveal the actual mental processes 

going on during the fixation. For example, the fixation 

could indicate that the reader is gathering more syntactic 

or semantic information. However, in my analysis I have 

assumed that the primary purpose in fixating is to gain 
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more graphic information and that these fixations indicate 

points in the reading at which readers are gathering 

graphophonic cues to integrate with syntactic and semantic 

cues as well as their background knowledge as they 

construct meaning from texts. 

The findings from this study show that a higher 

percentage of high and some graphically similar miscues 

have fixations on the expected responses than the miscues 

with no graphic similarity. This is true for miscues made 

in both English and Spanish. The miscues with no graphic 

similarity are usually high quality miscues. These miscues 

represent places in the text where readers are confident in 

their predictions and therefore they do not sample as much 

graphic information. 

However, readers fixate a slightly higher percentage 

of some graphically similar miscued words than high 

graphically similar words which at first, may seem 

surprising. This finding however, provides evidence that 

readers are using syntactic and semantic information in 

concert with graphophonic information they read. Readers 

don't simply fixate a word and produce it orally based on 

the graphophonic information they sample, they use their 
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knowledge of syntax, semantics, as well as background 

information to make sense of text. 

The EMMA data also show that readers fixate a slightly 

lower percentage of the high and some graphically similar 

miscued words in the Spanish text than in the English text. 

This provides more evidence that these are biliterate 

readers who integrate the three language cueing systems in 

Spanish to a greater degree than in English. 

When the readers in this study produced semantically 

acceptable miscues, the expected responses for those 

miscues tended to be fixated less often than the expected 

responses for miscues which were semantically unacceptable. 

This suggests that when the text the readers' produced made 

sense, they were relying less on the graphophonic cueing 

system and were integrating all three cueing systems to a 

greater extent. 

In addition, the more proficient readers of the texts 

used in this study made fewer regressions around miscued 

words than the less proficient readers. The four readers 

also made more regressive fixations around miscued words in 

English than in Spanish. 

Finally, very few corrected miscued words had 

regressive eye movements around them. Those miscued words 
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which did have regressive eye-movements around them, came 

primarily from the English readings. The readers relied 

more on graphophonic information to correct miscues in 

English than in their primary language, Spanish. In 

Spanish, readers show more confidence in their correcting 

by relying less on graphic information and more on semantic 

and syntactic information to self-correct. 

Areas In Need of Further Exploration; EMMA 

Because EMMA is a new methodology, there are few 

studies to substantiate my findings. The development of a 

larger data base of studies would provide the opportunity 

to do this. Further studies involving readers from 

different linguistic backgrounds and age groups reading 

various types of texts would add greatly to research. 

Implications for Instruction 

I began this dissertation by discussing why I became 

interested in researching the reading process of 

bilinguals. The instructional methods I was encouraged to 

use while teaching reading in Spanish were different than 

those I used in English and would encourage students to 

focus on the graphophonic aspects of text in Spanish. Since 
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Spanish is considered to have a more consistent sound to 

letter correspondence than English, Spanish reading methods 

have been based, even more than in English, on phonics. 

The findings of this dissertation reveal that the four 

bilingual readers are very knowledgeable about the 

relationships between letters and sounds in both English 

and Spanish. This is revealed in their high percentage of 

miscues with high and some graphic similarity in both 

languages. The EMMA data also reveal, that when the less 

proficient readers cannot make sense of text, their 

strategy is to sample the graphophonic information provided 

by the text more often and for longer periods of time. In 

other words, when they are having trouble making sense of 

text, they tend to over-rely on one of the three cueing 

systems. 

Instructional methods, such as the syllabic method I 

was encouraged to use to teach reading in Spanish, would 

lead students to focus even more on the graphophonic cueing 

system, a system these readers are effective in using, but 

one which the less proficient readers tend to overuse. 

Instructional methods which view reading as a meaning 

making process prove more useful to readers. Readers should 

be provided with opportunities to integrate all three 
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cueing systems as well as their background knowledge as 

they read. 

The findings of this dissertation also reveal that the 

strategies readers use in Spanish, their primary language, 

are the same strategies they use in English. This provides 

evidence that the reading process is universal. Those 

involved in reading instruction therefore, should take this 

universality into account and use similar, holistic methods 

to teach reading to students in different languages. 

These findings are informative for both the reading 

and bilingual education fields in which teachers, such as 

those I described in Chapter One, are often overwhelmed, 

feeling that they have double work as they teach children 

to read one way in Spanish and another way in English. 

Because reading is a universal process, teachers can use 

the same holistic methods of teaching reading in each 

language. Also, because reading strategies transfer from 

one language to another, teachers can be assured that as 

readers become more proficient in one language, they will 

also become more proficient in the other. 

There has been some debate over whether it is more 

effective to first build a strong literacy base in a 

students' primary language before introducing reading and 
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writing in a second language or to teach reading 

simultaneously in the two languages. Well-implemented 

bilingual programs exist that follow each of these two 

instructional modes. 

Some researchers interpreted Cummins' Interdependence 

Hypothesis to mean that student must first be instructed in 

their primary language to reach a threshold level of 

knowledge and skills to enable transfer. However, Cummins 

(2000) has stated in more recent work that his hypothesis 

does not suggest that reading should be taught only in the 

first language. In fact, many good bilingual programs teach 

students to read in two languages simultaneously. Teachers 

need to consider a number of factors in determining the 

best reading curriculum for students. Availability of 

quality texts, parental support and motivation to read in 

each language, are just a few of the factors that need to 

be taken into account. 

Conclusions 

The present research could not have been carried out 

without the technological advances that allow accurate and 

authentic recordings of eye movements. New computer 

programs make it possible to overlay the eye movement data 
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on miscue data. Further advances may provide even more 

information. However, advances in technology cannot answer 

all our questions. Miscue analysis and eye movement data 

provide windows on the reading process, but we must 

interpret the results because we cannot directly assess the 

psycholinguistic processes involved in reading. However, 

the research described in this dissertation clearly 

supports a transactional, socio-psycholinguistic model of 

reading. 

The four readers whose reading I have analyzed use the 

same strategies to construct meaning in both Spanish and 

English. It is my hope that this research has opened the 

window just a bit wider on the process readers use in any 

language to construct meaning from texts. 
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APPENDIX A 

EYE MOVEMENT AND MISCUE ANALYSIS LABORATORY 
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APPENDIX B 

FIRST PAGE OF MY NAME IS MARIA ISABEL: CHAPTER ONE 
FIRST PAGE OF ME LLAMO MARIA ISABEL: CHAPTER TWO 

On the FFav lo School 
cloud of steam that floated over her cup. 

"You'll see. you'll Uke your new 

Maria Isabel looked al tlie ciip of cofTee scliooL" Her mother said. But her mother's 

with iiiilk and tlie buttered toast in sofl. reassuring voice didn't seem to 

firont of her. But slw couldn't bnng herself convmce Maria Isabel Maria Isabel knew it 

to eat wasn't going to be easy startuig at a new 

Her motlier said. "ManbeL canno, hurry scliooL especially when the school year had 

up"  already begun Sie Nvas probably the onfy 

Her 6ther added, "Yow don't want to be new student She kept thinking what bad 

late on your tint day, do you?" luck It was that tliey liad liad to move two 

But uutead of fiiushmg her breakfast. montlis aAer sclwol had started .^nd slie 

Maria Isabel just kept staring at tlie butter liad liad so many plans to spend lier winter 

as It slowly melted into tlie toast and at tlie vacation playing with Cto and Vnrgmia. 

Nombres y apcllidos 
rapidamente a sii escritono. .Algiuos sacabon 

Biienos dias - la voz de Maria Isabel eia libros 0 papeles. Otros. poreciaii esperar 

apenas in inunnuUo. Se liabia parado frente ordenes. Pero nuentras tanto se sonreian 

al escritono de la maestra porque no sabia imos a otros. E mcluso conversaban en voz 

donde nr. Antomo la liabia dejado fi«nte a la baja. 

puerta de la oficina y se habia ido a la Maria Isabel mird la pared detras del 

esoiela intennedia. que quediba en la escritono de la maestra. Habia unenomie 

proxinia cuadra. La secietaiia le habia dado pavo heclio de papel de constniccion de 

a Maria Isabel iin pcipehto rosado y le liabia colores. Encada una de las pltunas de la cola 

pedido a tin nino que le indicant a Miaria tenia escnto unaombre. Maria Isabel 

Isabel ddnde quedaba el salon 17. Y aliotn empezD a leer Jonathan. Enc. \Qchelle. 

que estaba allL ella no sabia que hacer. Salomon. Laime. Freddie. Marta. Ricardo. 

Los otros tunos liabian ido cnda imo Maria Sanchez. 
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APPENDIX D 
HOLISTIC RETELLING CHART 

• Demonstrates proficiency in the main and secondary characters as well as the voice of the narrator 
Infers their impact on the plot and theme. 

• Capable of reorganizing and summarizing substantial points of the plot and its development. 
Capable of surface material and inferred characteristics of the plot. 

• Recalls not only the setting but its unique effect on characters and/or plot. 
• Infers a moral or lesson to be shared by the writer to the reader. 

• Demonstrates recognition of main and secondary characters. Vfay or may not infer their impact on 
the plot and theme. 

• Summarizes substantial points of the plot and its development but not as creatively as a five's 
recall. 

• Does recognize the beginning, middle, and ending of the storyline. 
• Recalls setting and may discuss its uniqueness to some degree but not as much as a five. 
• Might suggest briefly a message or theme but not elaborate on it as much as a five. 

• Will mention mostly the main characters and might mention a secondary character. May or may 
not discuss the narrator as a character. Will tend to focus more on the major characters with 
elaboration. 

• Plot will lack some detail and cohesiveness, but still demonstrate a beginning, middle, and ending 
in the discussion. May or may not need to prod the discussion every now and then with questions 
to determine the storyline. 

• Will just mention the setting but might or might not connect its effect on the plot and characters. 
• May or may not mention a lesson, but understands the importance of a concept or value as it 

relates to the storyline than to perhaps the reader in general. 

• Limited recall of characters. Maybe just the main characters with hardly and detail. No focus on 
the narrator. 

• Some discussion on the plot is given, not as smoothly as revealed in the three's response. Storyline 
is more prodded out of the person. There may or may not be a clear sequencing of connected 
events. There may or may not be a discussion of a clear beginning, middle, and ending. May just 
focus on two of the parts of the plot. 

• May or may not mention setting. 
• May or may not mention theme or lesson. 

• Poor recognition of main characters. Possibly the names will be given or the characters will be 
described through actions. Very sketchy in discussion of the character roles. 

• Plot is fi^gmented, not connecting clearly events to show signs of a beginning, middle, and end. 
May be a listing of events out of order. 

• Setting may or may not be mentioned. 
• Has no idea of any message whether it relates to the characters and storyline or to the reader and 

the author. 
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