
The Reading of Formulaic Sequences in a Native and
Non-Native Language: An Eye Movement Analysis

Item Type text; Electronic Dissertation

Authors Gerard, Jessica Eve

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:26:58

Link to Item http://hdl.handle.net/10150/195865

http://hdl.handle.net/10150/195865


 1 

 
THE READING OF FORMULAIC SEQUENCES IN A NATIVE AND NON-

NATIVE LANGUAGE: 

AN EYE MOVEMENT ANALYSIS 
 

 

by 

 

Jessica Eve Gerard 

 

 

 

 

_____________________ 

Copyright  Jessica Eve Gerard 2007 

 

 

A Dissertation Submitted to the Faculty of the 

 

DEPARTMENT OF SECOND LANGUAGE ACQUISITION AND TEACHING 

 

In Partial Fulfillment of the Requirements 

For the Degree of 

 

DOCTOR OF PHILOSOPHY 

 

In the Graduate College 

 

THE UNIVERSITY OF ARIZONA 

 

 

 

 

 

 

 

 

2007 

 

 

 

 

 

 

 

 

 

 

 

 

 



 2 

THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

 
As members of the Dissertation Committee, we certify that we have read the dissertation  
prepared by Jessica Gerard 
entitled The Reading of Formulaic Sequences in a Native and Non-Native Language: An 
Eye Movement Analysis 
and recommend that it be accepted as fulfilling the dissertation requirement for the  
Degree of Doctor of  Philosophy 
 
 

_______________________________________________________________________ Date: August 15, 2007 

Dr. Linda Waugh    
 
_______________________________________________________________________ Date: August 15, 2007 

Dr. Yetta Goodman    
    
_______________________________________________________________________ Date: August 15, 2007 

Dr. David Yaden    
 
 
    
 
Final approval and acceptance of this dissertation is contingent upon the candidate’s 
submission of the final copies 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 requirement. 
 
 
________________________________________________ Date: August 15, 2007 

Dissertation Director:  Dr. Linda Waugh   

 

 

 

 

 

 
 



 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 acknowledgment 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: Jessica E. Gerard 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 4 

ACKNOWLEDGEMENTS 

I would like to acknowledge the many people who helped me complete my 
doctoral degree. Dr. Lin Waugh has been a wonderful mentor, advising me and inspiring 
me in matters intellectual, professional, and personal.  Dr. Yetta Goodman’s creative and 
insightful perspective on literacy development has made a fundamental impact on my 
teaching and research philosophy. Drs. Yaden, Gilmore, and Ecke have provided me with 
thoughtful guidance as well. I would also like to thank Dr. Kenneth Goodman and Dr. 
Eric Paulson for their time, advice, and willingness to help me develop this line of 
inquiry. Dr. Joel Brown’s technical advice and support was invaluable. Shaun O’Connor 
and Marie Ruiz have given their time and care to make this process go smoothly. In 
addition, my family has been an incredible source of support. Thanks are due to my 
grandfather, Morris Gerson, my mother, Esther Gerard, and my sister, Jaymie Gerard, for 
encouraging me to complete this degree. Thanks are also due to my family in Tucson, 
Arizona, who provided me with a safe and supportive home as I finished my dissertation: 
Denice, Willow, Isaiah, and Avadney Osbourne; Jennifer, Adree, and Elias Acevedo; and 
Carole and Mike Sheehan. I would also like to acknowledge the family and friends in 
Key West who supported me this last crazy summer as I completed this manuscript: 
Connie Gilbert, Barry Swift, Sherri Lohr, and Edgardo Alvarez. Finally, last but 
definitely not least, I would like to acknowledge and thank my husband, Shadrach Neiss. 
Not only did he respect and encourage my work, but he improved it through insightful 
commentary and thoughtful editing.  He helped me through difficult days and shared my 
enthusiasm on successful days. It is due to his support that I was able to complete this 
endeavor.   

 

 

 

 

 

 

 

 

 

 



 5 

DEDICATION 

 

 

 

To my grandfather, Morris Gerson, who insisted that I get a doctorate. 

 

To the memory of my grandmother, Rose Gerson, who 

encouraged me to read when I was a child. 

  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



 6 

TABLE OF CONTENTS 
 
LIST OF FIGURES ...........................................................................................................16 
LIST OF TABLES.............................................................................................................19 
ABSTRACT.......................................................................................................................22 
CHAPTER ONE: INTRODUCTION AND LITERATURE REVIEW............................24 
    Research Questions........................................................................................................25 
    Formulaic Language: An Introduction...........................................................................27 
        What is Formulaicity?................................................................................................27 

            Formulaic language: functions..............................................................................28 

            A working definition of formulaic language ..........................................................29 

      Aims and Research Questions .....................................................................................30 
      Significance..................................................................................................................33 
CHAPTER TWO: A REVIEW OF FORMULAIC LANGUAGE....................................35 
    Formulaic Language: The Puzzle of Native-Like Selection..........................................35 
    Formulaic Language and Theoretical Models of Grammar...........................................37 
        Challenging Compositional Approaches To Semantics.............................................37 

    A Brief History of Formulaic Language Scholarship ....................................................41 
    The British Tradition Motivates the Study of Formulaic Language..............................43 
        Firth, Halliday, and Sinclair: Meaning in Context....................................................44 

            Firth: Language is polysystemic............................................................................45 

        Sinclair: The Idiom and The Open Choice Principle ................................................46 

        Sinclair: Meaning Units.............................................................................................47 

    Categories of Formulaic Language................................................................................49 
        Non-Compositionality ................................................................................................50 

             Semantic non-compositionality.............................................................................50 

             Grammatical non-compositionality .....................................................................51 
             Pragmatic non-compositionality...........................................................................52 

             Semantic prosody ..................................................................................................53 

             Prosody makes language predictable ..................................................................54 
             Metaphorical idioms .............................................................................................55 

        Variability, Fixedness and Restriction.......................................................................56 

            Polywords ..............................................................................................................56 

            Formulaic sequences can be restricted..................................................................59 

    Functions of Formulaicity..............................................................................................61 
        Formulaic Language as an Aid to Language Production and Comprehension ........62 

            Using formulaic language to achieve socio-interactional goals:  

             Formulaic sequences and communicative competence ........................................63 

    Acquiring and Using Formulaic Sequences in a Non-Native Language .......................65 
         Naturalistic Learners ................................................................................................68 

          Classroom Learners.................................................................................................71 

              Summary:Acquiring and using formulaic sequences in a non- 

              native language....................................................................................................77 



 7 

TABLE OF CONTENTS- Continued 
 

 

CHAPTER THREE- A THEORETICAL BACKGROUND AND 
LITERATURE REVIEW OF READING .........................................................................79 

    The Transactional Socio-Psycholinguistic Model .........................................................79 
         Reading as a Universal Process ...............................................................................81 

          Second Language Reading.......................................................................................82 

                Second language reading research lags behind ................................................82 

        The Relationship Between Language and Reading Behavior....................................85 

        The Relationship Between Formulaic Language Knowledge and Reading ..............87  
        Formulaic Language and the Transactional Socio-Psycholinguistic  

        Model of Reading.......................................................................................................89 

    Eye Movement Research ...............................................................................................89 
        Eye Movement Research: Reading in a First Language ...........................................90 

            The perceptual span...............................................................................................91 

            What does the reader do with the information accessed 

            from within the perceptual span? ..........................................................................92 

       The Linguistic Nature of Fixations: Content vs. Function Words ..............................92 

            How are differences in fixation rate between content 

            and function words accounted for?........................................................................93 

           Content and function word fixation trends support the transactional model of  

            reading ...................................................................................................................94 

            How do readers selectively fixate on content words?............................................95 

        Eye Movement and Reading Across Languages ........................................................96 

        Predictability Effects..................................................................................................96 

        Eye Movement Research: Reading in a Second Language........................................98 

        Eye Movement Studies: Formulaic Language ...........................................................99 

        Eye Movement Studies: Non-Native Reading of Formulaic Language ...................101 

        Eye Movement Research Supports the Transactional  

        Sociopsycholinguistic Model ...................................................................................102 

    Implications of Formulaic Language for the Reading Process  
    as Described by the Transactional Sociopsycholinguistic Model................................103 
         How Does Formulaicity Fit Into the Lexico-Grammatical Cueing System?..........103 

            Redundancy and language...................................................................................105 

        Formulaic language: supporting the reading process.............................................106 

            Fixedness..............................................................................................................107 

            Formulaic sequences can result in a lot more redundancy than expected ...........107  
            Formulaic language provides pragmatic, semantic, and  

            genre-related information....................................................................................108 

        Summary and Overview of Upcoming Chapters......................................................110 

CHAPTER FOUR: METHODS ......................................................................................111 
    Research Questions and Summary of Methodology....................................................111 
    Participants...................................................................................................................113 



 8 

TABLE OF CONTENTS-Continued 
 

        Number of Participants............................................................................................114 

    Equipment: Recording Eye Movements ......................................................................115 
    Materials ......................................................................................................................116 
         Text..........................................................................................................................116 

             Peter and the Nobleman: typical of its genre .....................................................117 

             Changes to the text..............................................................................................118 

         Why a Whole Text? .................................................................................................120 

             Formulaic language in whole texts: observing authentic communication .........122 

    Procedures of Data Collection .....................................................................................124 
        Eye Movement Procedures ......................................................................................124 

        Retelling Interviews .................................................................................................125 

            Second language reader knowledge of formulaic items in the text .....................126 

            What does knowledge of a formulaic item entail? ...............................................127 

            Retellings and formulaic language knowledge....................................................127 

    Data Analysis ...............................................................................................................129 
        Text Analysis Procedures.........................................................................................129 

        Peter and the Nobleman: a Corpus Analysis of the Individual  

        Formulaic Sequences ...............................................................................................131 

            Choice of corpora: validity..................................................................................131 

            Corpus analysis: Establishing the formulaic status of candidate items ..............131 

            Further description of formulaic sequences ........................................................132 

       Eye Movement Procedures: Preparing Data for Analysis .......................................133 

       Comparing Eye Movement Data for Formulaic Sequences to a Baseline: 

       A Within Participant Approach ................................................................................134 

       The Formulaic and Baseline (Non-Formulaic) Condition .......................................135 

            The baseline condition .........................................................................................135 

            The formulaic condition.......................................................................................137 

            Content and function words: a benchmark..........................................................137 

            How do content and function words differ?.........................................................137 
       The Content-Function Word Distinction: Taking a Closer  

       Look into the Reading Process .................................................................................138 

             The contribution of content and function words to meaning ..............................139 

            The content/function word distinction and formulaic language..........................140 

            Open vs. closed class words: An important distinction between 

             content and function words.................................................................................144 

       Comparing Fixation Percentages for Content and Function Words  

      Across the Baseline and Formulaic Conditions.........................................................144 

      Comparing Percent Fixation of Content and Function Words Across  

      the Baseline and Formulaic Condition: A Summary of the Data  

      Obtained for Each Participant...................................................................................146 

            The paired t-test and statistical significance .......................................................146 

        Summary of Paired T- Tests Performed for Each Participant ................................149 



 9 

TABLE OF CONTENTS- Continued 
 

         Data Points Analyzed in this Study.........................................................................149 

        Total Number of Eye Movement Data Points Analyzed in this Study......................149 

        Data Points Used To Calculate the Paired T-Test For Each Participant...............151 

            Quantitative analysis of the baseline condition ...................................................151 

            Quantitative analysis of the formulaic condition.................................................152 

            Qualitative analysis: Native Readers of English .................................................154 

            Qualitative analysis: Non-Native Readers of English .........................................154 

            Summary: Methods ..............................................................................................154 

CHAPTER FIVE: A CORPUS ANALYSIS OF THE FORMULAIC  
SEQUENCES IN PETER AND THE NOBLEMAN (PART I)......................................155 
    Corpus Analysis Methodology ....................................................................................157 
        Register in Corpus Searches....................................................................................158 

        The Corpora Used in This Study..............................................................................158 
        The Corpus Analysis Interface Programs Used in this Study..................................158 

        Concordance Analysis .............................................................................................159 

            Contextualizing Concordance Information..........................................................160 

            Searching For Concordances of Formulaic Sequences.......................................160 

                 Concordance searches by register..................................................................160 

        Frequency Information ............................................................................................160 

            Relevance of Frequency Values to the Analysis of Reading Comprehension......160 

                 Frequency band designations of the formulaic sequences in this study .........162 

                 The majority of formulaic sequences fall within the low frequency band ......163 
        Measuring Collocational Associations Between Words ..........................................164 

            Mutual Information Scores ..................................................................................164 

                    Guidelines for interpreting mutual information data ..................................165 

             T-Scores ..............................................................................................................166 

                Guidelines for interpreting t-scores.................................................................167 

            Percent Co-Occurrence Information ...................................................................168 

                Statistical values vary by search parameter ....................................................170 

                Guidelines for interpreting percent co-occurrence data .................................171 

                Assessment of co-occurrence values via analysis of the percent  

                breakdown of significant collocates.................................................................171 

            The Interpretation of Concordance and Statistical Data  

            from the British National Corpus and The Collins COBUILD  

            Wordbanks Online Corpus of English: A Summary ............................................172 

    Verifying Candidate Formulaic Sequences in Peter and The Nobleman ....................173 

        Published, Corpus Based Lexicographical Resources ............................................175 

        Using Corpora To Determine Formulaic Status .....................................................179 

                Establishing a threshold for inclusion for ‘What is the meaning of this?’ ......180 

                Verifying the formulaic status of ‘never cooked a day in his life’ ...................181 

        Verification of the Formulaic Status of the Candidate Sequences in 

        Peter and the Nobleman: A Summary......................................................................182 



 10 

TABLE OF CONTENTS- Continued 
 
    The Contribution Of Formulaic Language To Efficient Reading 
    Comprehension: Potential Mechanisms And Two Examples......................................182 
            Formulaicity, Prediction, And Native-Language Reading: 

            Setting A Baseline ................................................................................................183 

           Formulaicity, Prediction, And Efficient Reading: Mechanisms ...........................183 

                The nature of the sequence ..............................................................................184 

                The macro-context of the sequence .................................................................185 

                The micro-context of the sequence...................................................................185 

            The Prediction Of Formulaic Sequences .............................................................187 

                What is the nature of the predictive process?..................................................187 

                Caveats for the analysis of intervening words in a formulaic 

                frame or between a collocational pair.............................................................188 

    A Corpus Based Analysis of the Formulaic Sequences To No Avail  
    and Pangs Of  Hunger..................................................................................................191 

        To No Avail: Patterns Of Form And Usage In The British National 

         Corpus And The American English Sub-Corpus Of Wordbanks Online ................192 

            Patterns Of Usage For Avail ...............................................................................192 

                To no avail: Form ............................................................................................193 

                But is a significant collocate............................................................................193 

                The phrase (but) to no/little/some avail is significantly  

                associated with the terminal position in a clause or sentence.........................194 

            (But) to little/no/some avail: Usage .....................................................................196 

        Pangs Of Hunger: Patterns Of Form, Meaning, And Usage  

        In The British National  Corpus And The American English  

        Sub-Corpus Of Collins Wordbanks Online..............................................................199 

            Form of the Formulaic Sequence Pangs of Hunger ............................................200 

                Grammatical Description of variants of pangs of hunger ...............................200 

            Meaning Of The Sequence Pang(s) Of Hunger/Hunger Pang(s) ........................201 

                Pang(s) has a significant prosody and occurs with a restricted  

                 set of collocates...............................................................................................201 

                Micro-context of pang(s) of hunger/hunger pang(s) .......................................203 

                Mutual Information for pangs and hunger ......................................................204 

                T-score for pangs and hunger..........................................................................204 

            Pang(s) Of Hunger/Hunger Pang(s) In The American English  

            Subsection Of Word Bank Online Corpus ...........................................................205 

                Collocational information for pangs and hunger in  

                the American English subcorpus of Collins Wordbanks Online......................205 

            Summary Of Analysis Of Pang(s) Of Hunger/Hunger Pang(s)  

            And Implications For The Comprehension Of Pang(s)  

            Of Hunger In Peter And The Nobleman ..............................................................206 

                Implications for the reading of pangs of hunger 

                 in Peter and the Nobleman: Anticipating the sequence as a whole................206 



 11 

TABLE OF CONTENTS- Continued 
 

 
                Implications for the reading of pangs of hunger 

                 in Peter and the Nobleman: The role of the micro-context in prediction.......207 

CHAPTER SIX: AN IN-DEPTH CORPUS ANALYSIS OF  
THE FORMULAIC SEQUENCES IN PETER AND THE NOBLEMAN  

(PART II) .........................................................................................................................209 
        Complaining Bitterly................................................................................................210 

            General Description.............................................................................................210 

            Nature Of The Sequence ......................................................................................211 

            Macro-Context .....................................................................................................211 

            Micro-Context ......................................................................................................212 

         We Won’t Have A Roof Over Our Heads................................................................213 

            General Description.............................................................................................213 

            Macro-Context .....................................................................................................215 
             Micro-Context .....................................................................................................216 

        A Day In His Life .....................................................................................................216 

             Nature of the Sequence .......................................................................................217 

            Form of the Sequence...........................................................................................217 

             Meaning of the Sequence ....................................................................................218 

             Macro-Context ....................................................................................................219 

             Micro-Context .....................................................................................................219 

         He Paid the Nobleman a Visit ................................................................................220     
            Nature of the sequence.........................................................................................220    

            Micro-context .......................................................................................................224      
            Macro-context .....................................................................................................224     
        Looked Him Over.....................................................................................................225 
            Nature of the sequence.........................................................................................225 
            Macro-context ......................................................................................................226     
            Micro-context .......................................................................................................226     
        As soon as ................................................................................................................228    
            Nature of the sequence.........................................................................................228  
             Macro-context .....................................................................................................229     
            Micro-context .......................................................................................................229     
        What is the Meaning of This? ..................................................................................230     
            Nature of the sequence.........................................................................................230      
            Macro- context .....................................................................................................233     
        There is No Such Thing As.......................................................................................233 
            Nature of the sequence ........................................................................................236  
             Macro-context .....................................................................................................236      
        Clear My Name........................................................................................................236     
            Nature of the sequence.........................................................................................236  
            Micro-context .......................................................................................................240     



 12 

TABLE OF CONTENTS- Continued 
 

 

             Macro-context .....................................................................................................240      
        As You See Fit ..........................................................................................................241  
            Nature of the sequence.........................................................................................241  
            Macro-context ......................................................................................................246     
        Twenty- Four Hours.................................................................................................246   

             Nature of the sequence........................................................................................246  
             Macro-context .....................................................................................................247  
             Micro-context ......................................................................................................248  
        Tossed and Turned...................................................................................................249     
            Nature of the sequence.........................................................................................249  
             Micro-context ......................................................................................................251  
             Macro-context .....................................................................................................252     
        Racking his brain .....................................................................................................252     
            Nature of the sequence.........................................................................................252   
             Micro-context ......................................................................................................253  
             Macro-Context ....................................................................................................255        
        Summary and Implications of the Corpus Analysis of the  

        Formulaic Sequences in Peter and the Nobleman...................................................255    
            Assumptions  .......................................................................................................256   
        Nature of the sequence:  Meaning ..........................................................................257     
         Nature of the sequence: Variation .........................................................................258   
        Findings: Micro-context .........................................................................................261  
        Findings: Macro-context ........................................................................................263    
        Summary ..................................................................................................................264 

CHAPTER SEVEN- THE READING OF FORMULAIC LANGUAGE  
IN A NATIVE LANGUAGE: AN EYE MOVEMENT  
ANALYSIS......................................................................................................................265 
    Fixation Patterns for Formulaic vs. Non- Formulaic  
    Language: First Language Readings............................................................................268 
        L1 Reader One: Deb ................................................................................................269 
            Eye Movement Data and Statistics for Deb .........................................................269 
            Deb’s Eye Movement Data and Statistics: A Summary .......................................269 

            Deb’s Overall Reading: Similarities and Differences to the Literature ..............272 
            Differences Between the Baseline and Formulaic Conditions ............................275 
                A significantly lower number of words were fixated in the  

                formulaic condition..........................................................................................275 

                The significant difference between the baseline and formulaic  

                conditions is due to differences in the percentage of content words 

                fixated in the two conditions ............................................................................276 

                No significant difference was found between the two conditions for the    

                percentage of function words fixated...............................................................277 



 13 

TABLE OF CONTENTS- Continued 
 

             
             Summary of Interpretation of Statistical Data....................................................278 

        In-Depth Analysis of Select Readings of Formulaic Items ......................................279 

             A Roof Over One’s Head ....................................................................................280 

            Deb: Summary .....................................................................................................290 

            A First Language Reading of Formulaic and Non-Formulaic Text:  

             Summary of Deb’s Reading ................................................................................292 

        L1 Reader 2: Larry ..................................................................................................293 

            Eye Movement Data and Statistics for Larry.......................................................294 

            Larry’s Eye Movement Data and Statistics: A Summary ....................................294 

            Eye Movement Data and Statistics ......................................................................295 

            Summary of Findings for Larry ...........................................................................295 

           Larry’s Overall Reading: Similarities and Differences to the Literature.............297 

               Findings For Larry Differed From Findings in the Literature.........................300 

                Low overall percent fixations...........................................................................300 

                The spread between percent content and function word differs 

                between the two conditions ..............................................................................300 

                The contribution of function words to the meaning of a formulaic  

                sequence...........................................................................................................301 

                Are function words predictive of formulaic sequences? ..................................301 

            Summary of Interpretation of Statistical Data: Larry .........................................303    

        In-Depth Analysis of Select Readings of Formulaic Items ......................................305 

            Racking His Brain................................................................................................307 

            Tossed and Turned...............................................................................................309 

            To Come Up With.................................................................................................311 

            But To No Avail....................................................................................................311 

            Summary of Larry’s Reading of But to No Avail (Fixations 364-364) ................312 

                Fixation 364 .....................................................................................................313 

                Arguments for the identification of avail from fixation 364 ............................313 

                Corpus data supports the argument that avail was identified from  

                fixation 364 ......................................................................................................314 

               Fixation 365 ......................................................................................................316 

            Summary of Peter’s Reading of lines 49-51: Implications of  

            Formulaicity for the Reading Process .................................................................316 

            Non-Compositionality and Percent Fixation Values ...........................................319 

         An Analysis of First Language Readings of Formulaic Sequence:  

         Summary and Implications .....................................................................................320 

   CHAPTER EIGHT: NATIVE VS. NON-NATIVE LANGUAGE READINGS:  
   A COMPARISON OF FIXATION PATTERNS .........................................................325 
        Lupita: A Non-Native Reader of English .................................................................326 

            A Comparison of Lupita’s Data to First Language Reading Data: Summary ....326 

            Comparing Lupita to Deb and Larry: Similarities  



 14 

TABLE OF CONTENTS- Continued 
 

            and Differences in the Fixation Data of Non-Native and 

            Native Readers of English....................................................................................328 

            Significant Differences Between the Conditions:  

            Evidence of Perceived Linguistic Differences Between the Language in the      

            Baseline Condition and the Language in the Formulaic Condition ....................333 

            Lupita, Deb, and Larry all Fixate Content Words Differently Depending on   

            Whether they Encounter Them in the Baseline or Formulaic Conditions ...........335 

            Examples of Lupita’s Heavy Reliance on  

            Content Words in The Formulaic Condition .......................................................337 

            The Distinction Between Comprehending and Comprehension:        

            Implications for the Interpretation of Eye Movement and Retelling Data ..........339 

            Relating Lupita’s Knowledge of the Formulaic Sequences 

            Tossed and Turned, Racking his Brains, and But to No Avail to Her Eye  

            Movement Data....................................................................................................341 

                Tossed and Turned...........................................................................................342 

                But to No Avail.................................................................................................345 

                Racking His Brain............................................................................................346 

            Interpretation of Lupita’s Significantly Higher Fixation of Content  

            Words in the Formulaic Condition ......................................................................349 

                Content-function word fixation patterns..........................................................349 

     Summary of Findings and Interpretations for Native and     
     Non-Native Language Readings of Formulaic Sequences in Peter and the  
     Nobleman....................................................................................................................352 
        Main Findings..........................................................................................................352 

            Interpretation .......................................................................................................354 

            Summary ..............................................................................................................357 

CHAPTER NINE-NATIVE AND NON-NATIVE READINGS  
OF FORMULAIC LANGUAGE: IMPLICATIONS, LIMITATIONS,  
AND DIRECTIONS FOR FUTURE RESEARCH.........................................................359 
        Implications for the Study of Linguistics and Psycholinguistics .............................360 

            Implications for Eye Movement Research ...........................................................361 

            Implications of Whole Text Readings for Eye Movement Research ....................363  

        Implications for the Teaching of Foreign and Second Languages ..........................364 

        Implications for Reading Theory .............................................................................365 

        Implications for Reading Pedagogy.........................................................................366 

            Frequency Information and Reading Instruction ................................................367 

        Implications for Second Language Reading Pedagogy ...........................................367 

            Supportive Texts in Second Language Reading: Preventing Short Circuits .......368 

            Vocabulary and Second Language Reading Instruction .....................................369 

            Classroom Presentation of Vocabulary: What and When? .................................369 

            Teaching Strategies for Independent Reading .....................................................372 



 15 

TABLE OF CONTENTS- Continued 

     Avenues for Future Research    ..................................................................................373   
Analysis of Eye Movement Data For a Larger Number of Participants .............373 

            Analysis of Duration Data ...................................................................................375 

            Eye Movement and Miscue Analysis of Beginning Readers  

            Transacting With Formulaic Text ........................................................................376 

            Implications for Teaching Beginning Readers ....................................................377  

            Concluding Remarks............................................................................................379 

NOTES.............................................................................................................................381 
APPENDIX A: PETER AND THE NOBLEMAN .........................................................382 
APPENDIX B:  RETELLING INTERVIEW SCRIPT ...................................................389 
APPENDIX C: FIXATION DURATIONS.....................................................................391 
REFERENCES ................................................................................................................396 
Referenced Corpora and Corpus Analysis Software .......................................................404 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 



 16 

LIST OF FIGURES 
 
 

 

Figure 1: Concordance Lines For Pangs Across All Registers Of  

                 The British National Corpus...........................................................................159  
 

Figure 2: A Day in His Life .............................................................................................181 
 

Figure 3: Example concordance lines for (but) to no/little/some avail...........................195  

Figure 4: Negative Prosody of a Day in One’s Life........................................................218 

 

Figure 5: Concordance Lines for Never + VERB + a Day in One’s Life.......................218 

 

Figure 6: Deb’s Reading of Pangs of Hunger.................................................................273 

 

Figure 7: Deb’s Baseline Reading ..................................................................................273 

 

Figure 8: Deb’s Reading of As You See Fit ....................................................................273 

 

Figure 9: Deb’s Reading of Line 22................................................................................274 

 

Figure 10: Deb’s Reading of Lines 25-27.......................................................................276    

 

Figure 11: Deb’s Reading of What is the Meaning of This?...........................................276 

 

Figure 12: Deb’s Reading of Paid the Nobleman a Visit ...............................................277 

 

Figure 13: Deb’s Reading of There is No Such Thing As ...............................................277 
 
Figure 14: Deb’s Reading of Complain Bitterly .............................................................277 

 

Figure 15: Fixplot for A Roof Over One’s Head (Fixations 165-169) ...........................280 

 

Figure 16: Deb’s Reading of A Roof Over One’s Head (Fixations 172-174)................280 
 
Figure 17: Fixplot for A Roof Over One’s Head (Fixations 175-179) ...........................281 

 

Figure 18: Deb’s Reading of Looked Him Over .............................................................283 

 

Figure 19: Fixplot for Pangs of Hunger (Deb) ..............................................................284 
 

Figure 20: Fixplot for What is the Meaning of This? (Deb)  .........................................286 



 17 

LIST OF FIGURES- Continued 
 

Figure 21: Deb Backtracks To the Sequence What is the Meaning of This? ..................287 

 

Figure 22: Larry’s Reading of Lines 48-51 ....................................................................297 

 

Figure 23: Larry’s Baseline Reading..............................................................................298 

 

Figure 24: Larry’s Reading of Roof Over Our Heads ...................................................299 

 

Figure 25: Larry’s Reading of Clear My Name..............................................................300 

 

Figure 26: Larry’s Reading of Looked Him Over...........................................................302 

 

Figure 27: Larry’s Reading of But to No Avail (Fixations 364-365)..............................302 

 

Figure 28: Larry’s Reading of Toss and Turn, Racking His Brains, and To no Avail ..305 

 

Figure 29: Larry’s Reading of Tossed and Turned (Fixation 356).................................309 

 

Figure 30: Larry’s Reading of But to No Avail (Fixations 364-365)..............................312 

 

Figure 31: Larry’s Reading of Lines 48-51: A Highly Formulaic Segment ...................317 

 

Figure 32: Deb’s Baseline Reading (Line 22) ................................................................329 

 

Figure 33: Larry’s Baseline Reading .............................................................................330 

 

Figure 34: Lupita’s Baseline Reading (Lines 22-24)......................................................330 

 

Figure 35: Lupita’s Reading of Lines 49-50 (Tossed and Turned,  

                  Racking His Brain, and But to No Avail .......................................................338      

 
Figure 36: Larry’s Reading of Lines 49-50 (Tossed and Turned,  

                 Racking His Brain, and But to No Avail ........................................................339 

 

Figure 37: Lupita’s Reading of Lines 49-50 ...................................................................341 

 

Figure 38: Lupita’s Reading of But to No Avail .............................................................345 

 

Figure 39: Larry’s Reading of But to No Avail...............................................................346 

 

Figure 40: Lupita’s Reading of Racking his Brain ........................................................346 

 



 18 

LIST OF FIGURES-Continued 
 

Figure 41: Larry’s Reading of But to No Avail...............................................................363 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 



 19 

LIST OF TABLES 
 
Table 1: A Summary of Eye Movement Research on Percent Fixation  

               for Content vs.Function Words ...........................................................................92 

 

Table 2: Summary: Characteristics of Typical Folktales that are Present in Peter  

              and the Nobleman ..............................................................................................118  

 

Table 3: Comparison of Percent of Words Fixated    

               (Receiving at Least One Fixation) in the Two Conditions................................146 

 

Table 4: Comparison of Percent Content and Function       

               Words Receiving at Least One Fixation ...........................................................147   

 

Table 5: Comparison of Fixations on Content and Function  

               Words: Percent of All Fixations ......................................................................148 

 

Table 6: Summary of Data Points Analyzed in the Formulaic  

               and Baseline Conditions ..................................................................................152   

 

Table 7: Number of Words in the Baseline and Formulaic Conditions .........................153 

 

Table 8: Relative Frequencies Across Registers for “avail” in  

               the British National Corpus..............................................................................161 

 

Table 9: Frequency Bands Used in this Study ................................................................162 

 

Table 10: Examples of Collocates of a Range of Mutual Information Scores ...............165  

 

Table 11:  T-scores and Mutual Information Scores for deal with, post office, post            

                  mortem, and inclement weather .....................................................................167 

 

Table 12: Collocates of Weather.....................................................................................169 

 

Table 13: Collocates of Inclement...................................................................................169  

 

Table 14: Designations for Percent Co-Occurrence Values ..........................................171 

 

Table 15: Candidate Sequences Established Formulaic Via the British National           

                 Corpus ............................................................................................................179 

 

Table 16:  But as a collocate of to no/little/some avail...................................................193 

 

Table 17: Tokens of “to no avail” in the British National Corpus ................................194 



 20 

LIST OF TABLES-Continued 
 

 

Table 18: Position of “(But) To No/Little/Some Avail” in One 

                Hundred Randomly Selected Concordance Lines ..........................................195  

 

Table 19: Composition of the Registers in the British National Corpus .......................197 

 

Table 20: Frequency Of Avail Across Registers .............................................................198 

 

Table 21: The Phrase (But) To Little/No/Some Avail Is Associated  

                 With The Written Mode...................................................................................198 

 

Table 22: Tokens Per Million of the Four Variants of “Pangs of Hunger”  

                  in the British National Corpus.......................................................................200 

 

Table 23: Overall Frequency (In Tokens Per Million) Of All Variants  

                  Of The Sequence Pang(s) Of Hunger/Hunger Pang(s)..................................201 

 

Table 24: Significant Collocates Of Pangs (Within A Three Word Span To 

                 The Left And Right)   ......................................................................................202       

 

Table 25: Significant Noun Collocates Of Pang.............................................................202  

 
Table 26: Percentage Of Collocates Of Pangs Accounted For By Hunger....................203 

Table 27: Percentage Of Collocates Of Hunger Accounted For By Pangs....................203   

Table 28: Frequency Of Hunger Pang(s) Across All Registers  

                 Of The British National Corpus......................................................................204 

  

Table 29: Frequency Of Pang(S) Of Hunger Across All Registers Of The  

                 British National Corpus..................................................................................204 

 

Table 30: Distribution Of As Soon As In The British National Corpus..........................229 

 

Table 31: Intervening Words In To Clear One’s Name..................................................239   

 

Table 32: Macro-Context of to clear one’s name in the British National Corpus .........240 

 

Table 33: Distribution of frequency of As + PRONOUN/NOUN + SEE + fit ...............246      

 

 

 



 21 

LIST OF TABLES-Continued 
 

 

Table 34: Distribution Of Twenty-Four Hours In The British National Corpus ............247 

 

Table 35: Distribution Of Twenty Four Hours In The British National Corpus ............247 

 

Table 36: T-scores and Mutual Information Scores for TOSS and TURN ....................251  

 

Table 37: Distribution Of To Toss And Turn in The British National Corpus ..............252  

 

Table 38: T-Scores and Mutual Information scores for RACK and BRAIN ..................254 

Table 39: Distribution Of To Rack One’s Brains In The British National Corpus ........255 

 

Table 40: Lexical Items With Significant Percent Co-Occurrence Scores ....................256 

 

Table 41: Percent Fixations for Deb...............................................................................270 

 

Table 42: Percent Fixations for Larry ............................................................................272 

 

Table 43: A Summary of Lupita’s Statistical Data .........................................................328   

Table 44:. Percent of Words Receiving Fixations for All Readers: Baseline ................329 

 

Table 45:  Percent Words Fixated (All) Formulaic Condition ......................................329  

Table 46:  Lupita and Deb: Significant Differences in Reverse Directions....................334 

Table 47:  Significantly Different Percent Fixation Values for  

                  Content Words in the Baseline and Formulaic Conditions   ........................336        

 

Table 48: Significantly Different Percent Fixation Values for Content  

                 Words in the Baseline and Formulaic Conditions: Reverse  

                Direction for L1 and L2 Readers .....................................................................336 

 

Table 49:  Lupita Fixates a Significantly Higher Number of  

                  Content Words in the Formulaic Condition .................................................337 

 

Table 50:  A Comparison of Percent Fixations for Baseline Readings ..........................353  

Table 51:  A Comparison of Percent Fixations for Formulaic  

                 Sequence Readings..........................................................................................353 

 

 



 22 

ABSTRACT 

 

This study contributes to the growing body of formulaic language research 

that indicates that formulaic sequences (e.g., idioms, collocations, metaphors, and other 

conventionalized multi-word items) facilitate comprehension by reducing processing load 

(Wray, 2002).  Expanding on Underwood et. al. (2004), this study combines corpus 

analysis and eye-movement data to assess the contribution of formulaicity to the 

comprehension of a whole, authentic text.  

Information regarding grammatical, lexical, and contextual conventions for  

each formulaic item in the text was obtained via the Collins COBUILD Online Corpus 

and the British National Corpus.   Additionally, using an Applied Science Laboratories  

Eye Tracker, the eye movements of two native speakers and one non-native speaker of 

English were recorded and the fixations for formulaic sequences were compared.  All eye 

movement data was interpreted in light of Goodman’s Transactional model of reading 

(2003). Specifically, eye movements for each participant were compared across two 

conditions: 1) a condition comprised of the formulaic sequences in the text and 2) a 

baseline segment from the text which was free of formulaic items.  Paired t-tests were 

performed for each participant to determine whether or not the eye movement behavior 

differed significantly in the two conditions. Data analysis indicates that both native and 

non-native readers of English showed significant differences in the eye movement 

patterns for the two conditions. However, these significant differences were reversed for 

the two participant groups. In the case of the native readers, the predictable nature of 
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formulaic sequences facilitated the processing of written text, as evidenced by a 

significantly lower percentage of words fixated in the formulaic sequences in comparison 

with the percent of words fixated in the baseline condition. However, for the non-native 

readers, 1) lack of experience with the formulaic items and 2) their opaque nature 

appeared to hinder comprehension, resulting in a significantly higher percentage of words 

fixated in the formulaic condition than in the baseline, non-formulaic condition. This 

dissertation has implications for the fields of first and second language acquisition, 

particularly literacy theory and instruction. 
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CHAPTER ONE: INTRODUCTION AND LITERATURE REVIEW 

 

       This dissertation explores the potential role of formulaic language- e.g., predictable 

multi-word sequences such as idioms, collocations, and set phrases- in the process of 

making sense of authentic, coherent, written text.  This study combines the theoretical 

perspective of British School linguist John Sinclair, who is responsible for several critical 

constructs in the field of formulaic language research (1991; 2004), with the 

Transactional Sociopsycholinguistic model of reading developed by Goodman, 

(1994/2003). While the former emphasizes linguistic analysis, lexicography, and the use 

of computerized corpora in the study of language, and the latter presents theoretical 

models of the reading process, they share common roots, goals, and approaches which 

complement one another in critically important ways. The Transactional 

Sociopsycholinguistic model sees reading as an active, meaning-focused process in 

which readers draw on world, linguistic, and orthographic knowledge to predict, infer, 

and confirm predictions about the texts they read (Goodman, 1994/2003). It is a major 

goal of this dissertation to show that formulaic language is virtually laden with lexical, 

grammatical, semantic, and pragmatic cues, and to explore how this information may be 

used in the reading process described by the Transactional model.  

By discussing the contribution of formulaicity to the processing of written text, this 

dissertation sheds further light on how an individual’s linguistic system contributes to an 

active reading process.  Specifically, this study examines and compares the reading of the 

formulaic sequences contained in an authentic, whole text in English by two groups: adult 
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native and adult non-native speakers of the language.  The text and its key formulaic 

items will be described as per published and original corpus analyses, and the eye 

movement data collected in this study will be considered in light of the information 

obtained in retellings (as described by Goodman, Watson, & Burke, 2005). Eye 

movement studies have long indicated that individuals understand what they read without 

visually registering every word on the page (Paulson & Freeman, 2003, p. 17). According 

to Frank Smith, “the more information we have behind the eyes, the less we need in front 

of the eyes” (Paulson & Freeman, 2003, p. 13).  Goodman has noted and validated the 

risky nature of predictive and inferential processes in reading (1994/2003, p. 36). An 

understanding of formulaicity reveals the depth of knowledge that exists “behind the 

eyes”, and may shed light on the riddle of how readers comprehend from the 

“incomplete” visual input they take in. The “psycholinguistic guessing game” (Goodman, 

1967) known as reading may indeed involve some risk, but given the depth of 

information, the predictability, and the redundancy afforded by formulaic language, it 

may be less risky than it appears. 

Research Questions 

 The following are the research questions that guided this study. An explanation of  

the baseline and formulaic conditions and the use of content and function words is 

provided in the methods section. 

1. What kind of semantic and lexico-grammatical information is provided by the 

formulaic sequences in Peter and the Nobleman? 
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2. What are the fixation patterns for native English speaking participants’  

reading of the formulaic items in Peter and the Nobleman? 

 

2a. For a given native language reader, does the percent of fixation for content 

and function words contained in formulaic sequences differ significantly from the 

percent of fixation for content and function words in a baseline segment of text 

that does not contain formulaic items? 

 

3. What are the fixation patterns for non-native English speaking participants’ reading of 

the formulaic items in Peter and the Nobleman? 

 
3a. For a given non-native language reader, does the percent of fixation for 

content and function words contained in formulaic sequences differ significantly 

from the percent of fixation for content and function words in a baseline 

segment of text that does not contain formulaic items? 

 

3b.  In what ways does the eye movement behavior described for non-native 

speakers of English differ from that of the native readers in this study? 

 

In sum, the purpose of this dissertation is to investigate if, and to what degree, 

idioms and set phrases facilitate the comprehension of written language, and to compare 

the process in native and non-native readers.  
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Formulaic Language: An Introduction 

  Mounting evidence from diverse fields- linguistics, psycholinguistics (e.g., 

Underwood, Schmitt, & Galpin, 2004), first and second language acquisition research 

(e.g., Peters, 1983; Wong-Fillmore, 1979), and computer-aided corpus analysis (Moon, 

1998; Sinclair, 1991; 2004)- indicates that formulaic language is pervasive in, and crucial 

to, human communication (Wray, 2002; 2006). References to the formulaic nature of 

language have been in the literature since the beginning of the 20th century (e.g., 

Saussure, 1916/1966; Jesperson, 1924/1976; Bloomfield, 1933; ctd. in Wray, 2002, p. 7-

8). Despite temporary setbacks due to theoretical and methodological biases in the middle 

of the twentieth century (most notably those resulting from the Chomskyan revolution in 

linguistics), the study of formulaic language is now experiencing a resurgence of interest 

due in no small part to advances in computer technology and resultant capacity to analyze 

millions of words of authentic spoken and written text (Stubbs, 1996, pp. 28-29;  Wray, 

2002, p. 10). 

What is Formulaicity?  

Language is formulaic in that certain combinations or sequences of words 

consistently appear together. Wray provides the following definition, which is used in the 

present study: 

 […] the term ‘formulaic language’ refers to two or more words which may or 
may not be adjacent and which have a particular mutual affinity that gives them 
a joint grammatical, semantic, pragmatic, or textual effect greater than the sum 
of the parts. (Wray, 2006, p. 591) 
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This “mutual affinity” results in sequences, phrases, and pairings that are used together so 

often and in such a consistent manner that it is no longer feasible to imagine that this 

pairing could be spontaneously generated each time. This has led linguists to suggest that 

some of these pairings are pre-fabricated, that is, they consist of several words stored as a 

holistic unit (Skehan, 1996, p. 21; Wray, 2002, pp. 14-15). Additionally, it has been put 

forward that the formulaic nature of language requires a new approach to the study of 

grammar and semantics (Sinclair 1991; 2004), one that recognizes that several words are 

the result of a single choice to convey a certain meaning: i.e., that words are often co-

selected in order to mean in a conventional manner. Such co-selection manifests as a 

wide range of linguistic phenomena, including collocations, idioms, contiguous and non-

contiguous word sequences, and semantically and pragmatically opaque set phrases 

associated with specific meanings, attitudes, and social functions (Hymes, 1968, pp. 126-

127; Schmitt & Carter, 2004, p. 9).  These subcategories of formulaic language will be 

described more fully in subsequent sections. 

Formulaic language: functions It has been proposed that formulaic sequences lead to 

efficient language production and comprehension, because they are pre-assembled, stored 

whole, and shared between members of a speech community- a quick and efficient way 

to produce and access meaning (Wray, 2006, p. 592). Additionally, formulaic language 

supports the social functions of language, including the marking of speaker identity and 

group membership. Some formulaic language is reserved for, or has connotations 

appropriate for, different social and ritual contexts (e.g., I now pronounce you man and 

wife), and some formulaic language is used to organize discourse (e.g., On the one 
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hand…). Rather than relying solely on the ‘meaning’ of individual words for all of these 

purposes, and using the grammatical rules that arrange, prefix, and suffix them to create 

new utterances afresh, speakers tend to re-use common phrases: 

 
1. Make yourself at home 

2. Sorry to have kept you waiting 

3.   At your earliest convenience 

4.  Guess what? 

5.  To lift a finger 

6.  To commit a crime 

7.  To let someone off the hook 

8.  Out of the blue 

9.  As a matter of fact 

10. On the other hand   

11. We regret to inform you 

 

An important point to be made regarding such phrases is that other equally 

feasible and grammatical versions could arise, but tend not to. For example, one would 

not typically replace the sequence to lift a finger from the list above with the phrase to lift 

a hand, despite their metaphorical similarities. Data on formulaic language show time 

and again how predictable language is.  This concept of predictability, so facilitative of 

communication in all modes- is critical, and will be returned to later in this dissertation. 

A working definition of formulaic language.   According to Wray:    

 
Under one or another name, formulaic language has been independently 
described across a wide range of areas of linguistic research, beginning, 
many centuries ago, with observations in the clinical domain, and most 
recently blossoming as a major focus of attention in second language 
acquisition and teaching. In between, attention has been paid to it by 
researchers working on child language acquisition, sociolinguistics, 
literary style, phraseology, grammar, discourse, and psycholinguistics. 
Yet in each domain the purpose of formulaic language is differently 
conceived, so that a somewhat confusing picture emerges. (2006, p. 592) 
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The situation described above has resulted in a lack of consistency in the field of 

formulaic language study, and in particular has left researchers with a wide range of 

imprecise and overlapping terms (Moon, 1997, p. 43; Wray, 2002, pp. 8-10). For this 

dissertation, the term formulaic language is used as an all-inclusive term to denote any 

“adjacent or non-adjacent” sequence of words that has a “joint grammatical, semantic, 

pragmatic, or textual effect greater than the sum of its parts” (Wray, 2006, p. 591). The 

terms multi-word sequence and multi-word item is used interchangeably with the term 

formulaic language. More specific terms are introduced below in the sections that 

describe the sub-categories of formulaic language. The terms used in this dissertation are 

(a) the ones familiar to the Anglo-American tradition of formulaic study to which Sinclair 

belongs (Moon, 1997, p. 43), and (b) those deemed by the researcher to be most relevant 

to an understanding of the reading process as described by Goodman’s Transactional 

Socio-Psycholinguistic model. 

 

Aims and Research Questions 

As previously stated, this study combines eye-movement data, retelling data, and 

corpus linguistics methodology in an analysis of the reading of formulaic language in 

whole, authentic text. While adult native speakers appear to produce and comprehend 

formulaic language with ease, due to a lifetime of repeated exposure, research indicates 

that second language learners often have trouble learning, producing, and comprehending 

the idioms and fixed expressions that they encounter in their second language, both 
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spoken and written (Wray, 2006, p. 594). For native speakers, however, a growing body 

of formulaic language research indicates that pre-fabricated language and collocational 

restriction aids production and comprehension by reducing processing load in spoken 

language (Wray, 2002, p. 97). Could a similar facilitative effect exist for the processing 

of written language? Using eye-movement data, this dissertation examines the role of 

these ready-made structures in comprehension. To do so, readers’ eye movements for 

formulaic items were recorded, and the words that the reader fixates on were analyzed 

with respect to corpus data.  

In sum, the purpose of this dissertation is to investigate the nature of the formulaic 

items in Peter and the Nobleman. Additionally, the goal of this study is to determine if, 

and to what degree, idioms and set phrases facilitate the comprehension of written 

language, and to compare the process in native and non-native readers. The research 

questions that guide this study are as follows: 

1. What kind of semantic and lexico-grammatical information is provided by the 

formulaic sequences in Peter and the Nobleman? 

 

2. What are the fixation patterns for native English speaking participants’  

reading of the formulaic items in Peter and the Nobleman? 

 

2a. For a given native language reader, does the percent of fixation for content 

and function words contained in formulaic sequences differ significantly from the 
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percent of fixation for content and function words in a baseline segment of text 

that does not contain formulaic items? 

 

3. What are the fixation patterns for non-native English speaking participants’ reading of 

the formulaic items in Peter and the Nobleman? 

 
3a. For a given non-native language reader, does the percent of fixation for 

content and function words contained in formulaic sequences differ significantly 

from the percent of fixation for content and function words in a baseline 

segment of text that does not contain formulaic items? 

 

3b.  In what ways does the eye movement behavior described for non-native 

speakers of English differ from that of the native readers in this study? 
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Significance 

This dissertation relates to major issues in reading, linguistics, and second 

language acquisition.   With regard to reading, as mentioned above, this study uses 

current insight from corpus linguistics to examine how linguistic information guides the 

active, meaning centered reading process described by the Transactional model.  

Additionally, this study is significant in that it uses eye movements to describe the 

reading of a coherent, authentic, whole text and supports this description with retelling 

interview data. As discussed below, the majority of eye movement studies are based on 

data for short, decontextualized pieces of language with limited assessment of 

comprehension (such as the use of “true-or-false” comprehension questions in 

Underwood, Galpin, & Schmitt, 2004). Given the increased context a whole text affords a 

reader, a different kind of eye movement data will be described that more closely 

resembles the kind of reading individuals do on a daily basis.  This study contributes to 

the growing but still limited literature describing eye movements for whole text readings 

(e.g., Duckett, 2001; Freeman, 2001; Paulson, 2000).  

By exploring the role of formulaicity in language comprehension, this dissertation 

also contributes to the study of language and linguistics in general. Of importance is the 

psycholinguistic nature of the study, and the insights it provides into the underlying 

processing mechanisms involved in the comprehension of formulaic language. This is 

significant, given that the majority of formulaic language research is either based entirely 

on analyses of corpus data or is the result of data collected from non-native speakers  

(Underwood, Galpin, & Schmitt, 2004, p. 154).  
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Additionally, any study of formulaicity is significant because the existence of 

formulaic sequences challenges the fundamental conceptual structure assumed by most 

linguistic researchers, which does not account for the formulaic nature of language 

(Sinclair, 2004; Wray, 2002). Specifically, it questions the accepted units of linguistic 

analysis (Wray, 2006, p. 596), as well as the autonomy of established levels of structural 

description (e.g., lexis and grammar, Sinclair, 2004). The greater the capacity of 

computers to study authentic language data, the greater the extent of formulaicity that is 

uncovered, resulting in a need to challenge received notions of the language sciences 

(Hunston & Francis, 2000; Sinclair, 2004; Stubbs, 2001). This study uses this new 

technology and new insight to support this endeavor, using data from the important 

language process of reading. 

Finally, this dissertation contributes to the study of second language acquisition 

and comprehension by highlighting differences in language processing between native 

and non-native readers and considering the relationship between a non-native speakers’ 

knowledge of text, the formulaic items within the text, and reading behavior. Given the 

recent controversies in the assessment and pedagogy of reading (e.g., Goodman, 1994; 

2006), and the increasing number of English language learners entering the American 

school system (which has experienced an increase in growth of 65% between the 1993 

and 2004; “National Clearinghouse”), researchers must continue to develop their 

understanding of language, its acquisition, and how whole texts are understood and 

processed by native and non-native readers. In order to do so, researchers must continue 

to refine the theories of language that inform theories of reading.  
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CHAPTER TWO: A REVIEW OF FORMULAIC LANGUAGE 

 
Organization of this section 

This chapter provides the history, theory, and description of formulaic language 

relevant to this study. It will briefly survey the history of formulaic language research, 

including American and British traditions. It will then focus on the British School’s 

contribution to formulaic language study, particularly that of linguist John Sinclair, 

whose work provides the theoretical linguistic foundation for this study. It will discuss 

the compositional approach to semantics that Sinclair challenges and present the 

conceptual framework that he developed for the study of formulaicity, including the open 

choice/idiom principle and the concept of the meaning unit. Subsequently, the taxonomy 

of subtypes of formulaic language developed for this dissertation is discussed, and major 

characteristics of these subtypes are described. This chapter will conclude with some 

final points about formulaicity, particularly its implications for linguistic analysis. 

 

Formulaic Language: The Puzzle of Native-Like Selection 

  This section introduces a linguistic puzzle put forth by Pawley and Syder (1983), 

which was a major impetus in the modern resurgence of formulaic language research.  

The puzzle is summarized in the following quote: 

[…] evidence from psycho- and sociolinguistics, and in recent years also 
from corpus linguistics, indicates that there is a mismatch between the 
potential that human language has for novelty and the much smaller set of 
patterns that are actually found in our everyday linguistic behavior. […] 
there are things that the theoretical models indicate we can do, but which 
don’t seem to be done as often as they might be.  (Wray, 2006, pp. 590-591) 
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In other words: Why, given the great number of ways that one might express a  

thought, given the numerous possibilities for choice of words, do native speakers of a 

language restrict themselves to certain ways of expressing ideas? This important 

observation was referred to as the puzzle of native-like selection (Pawley & Syder, 1983). 

The consensus of native English speakers to say that an event happened in broad daylight 

rather than wide daylight may seem arbitrary and illogical, yet the language of an 

individual who produced wide daylight would be immediately marked as odd or 

somehow foreign. Native speakers do not use all grammatically correct possibilities for 

an utterance, and once a particular phrase or set of words has been established by a 

particular language community to express a particular concept, other equally logical and 

semantically acceptable terms are not typically produced (just imagine a politician 

referring to arms of total annihilation instead of weapons of mass destruction).  

This indisputable fact of language has an important function, which are further discussed 

below: This reduction of options and reservation of certain pairings to create certain 

meanings makes it possible to express ideas in an efficient and reliable manner. How 

could phrases such as the following be created and comprehended by native speakers of a 

language unless they were used in a consistent manner? 

 

 Don’t count on it 

 Okay, why don’t you stay here for the time being. 

 He’s gone for good. 

 Day in and day out it’s the same thing. 

 Wow, you really went all out for this. 



 37 

  Do you have the hang of it? 

 

The language above does not violate any grammatical rules and uses bona fide 

English words, but yet it can be interpreted in different ways (e.g., he’s gone for good = 

He has left, and it’s a good that he has done so). However, these phrases are not 

ambiguous to native speakers of English, because they are conventionalized- universally 

understood to refer to a specific idea. In other words, they are formulaic.   

  

Formulaic Language and Theoretical Models of Grammar 

Challenging compositional approaches to semantics. There is a second part to the 

puzzle of native-like selection (Wray, 2006). The majority of modern approaches to 

grammar, notably the very influential Chomskyan paradigm, explain language in terms of 

a set of grammatical or syntactic rules and a set of lexical items (Sinclair, 1991, p. 110). 

In this perspective, syntactic rules provide and determine the order of slots into which 

lexical items can be filled (inspiring the descriptive label slot-and-filler model of 

language).  

This description of language implies that meaning is conveyed in a compositional 

manner. According to compositional approaches to semantics, “the meaning of a complex 

expression is a function of the meanings of its constituents and of the way in which they 

have been combined, and of these only” (Sandu & Salo, 2006, p. 716). 

According to Sinclair, linguists who take a compositional approach to semantics 

assume that the word is a self-contained nucleus of meaning, and that language users 
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understand discourse by accumulating the meanings of each successive word in the order 

in which they are encountered Sinclair, 2004, p. 134). Further, Sinclair argues that 

assumptions about the compositional nature of semantics have blinded linguists to 

important facts about language and negatively impacted the progress of linguistic theory 

and research as well as the design of lexicographical materials (Sinclair, 2004).  The 

sections below will detail how the corpus-based work of British School linguists, most 

notably Sinclair, challenges the compositional approach to semantics. 

This influential conception of language traces back to Saussure, who developed 

the metaphor of syntagmatic and paradigmatic relations to describe the structure of 

language and the relationship between units of language (Stubbs, 1996, p. 40).  In this 

view, the syntagmatic axis provides a chain of choice points. For example, in English, 

subjects precede verbs, which in turn precede objects. At each of the choice points 

established by a syntagmatic chain, a set of choices exists (often referred to as the 

paradigmatic axis). For example, a certain set of verbs, such as give, buy, and steal are 

possible in the following slot: 

            My grandmother always used to__________ us ice cream. 

This conception of language has been very powerful and has influenced the work 

of many linguists (Sandu & Salo, 2006, p. 716).   However, little attempt is made to 

explain that rules and lexical definitions alone can’t account for the formulaicity observed 

in language. Theorists in this tradition do not attempt to integrate the existence of 

formulaic sequences or the restrictions of native-like selection into larger theories of 

grammar, but merely relegate phrases and idioms to the “lesser” fields of lexis and 
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pragmatics (Sinclair, 2004, p. 166).  The reasons for this bias are discussed more fully 

below. 

 Nowhere is this mismatch between theory and reality more apparent than in the 

case of second language acquisition. Consider the following scenario: If an individual 

with no previous knowledge of English learned (a) every single grammatical rule of the 

language, and (b) the definition(s) of every single word in an English dictionary, would 

that non-native speaker be able to produce language that is indistinguishable from that of 

a native speaker? Absolutely not.  Besides the obvious- that the speaker would lack 

important pragmatic and cultural knowledge necessary for successful intercultural 

communication- another serious problem would arise. If the only knowledge available to 

the individual were the grammatical rules and words of English, what would stop him or 

her from producing utterances such as the following: 

 
1. Can you believe that their house was robbed in wide daylight? 

2. Her husband is so helpful. He always lifts a finger around the house. 

3. He tossed and twisted in bed all night. 

4. Firefighters never figured out who began that fire. 

5. He rescued the princess and gained a reward from her. 

6. You have to stand in front of your problems. 

7. The movie starts at half seven. 

8. There’s nothing better than a little eye-shopping. 

9. Okay, I’ll stay… but just for a small while. 
 

Not a single one of the sentences above violates a grammar rule, and not a single 

one includes a word that would not exist in a standard English dictionary- yet not a single 

one of them would be produced by a native speaker of English. Furthermore, native 

speakers might consider several of them ambiguous, even in context (What does half 
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seven mean? Seven-thirty?) A direct translation of half seven into German is perfectly 

idiomatic: it means six-thirty (Wray, 2006, p. 591). In fact, different languages often 

establish different conventions of expression and the arbitrary nature of these formulaic 

conventionalisms shows that there is no one correct way of expressing an idea. In the 

examples above, (8) includes the Korean equivalent for the English term window-

shopping, and (6) contains the Hebrew convention for the English metaphorical phrase to 

face one’s problems. 

Returning to the conceptualizations of grammar above, if the slot-and filler 

conception of language were true, then why, in English, is one perfectly honest, not 

flawlessly honest? Why is one deeply absorbed in one’s work, rather than strongly 

absorbed? Why can suspicion be aroused, but not distrust?  And why does one speak of 

strong support and powerful computers, but not vice versa? And why, in the hypothetical 

scenario put forth above, was a complete knowledge of the grammar rules and lexical 

items of English insufficient to produce native sounding speech? Surely there is some 

other factor at work, influencing the distribution of lexical items: restricting just what 

orthographic unit can fit into a particular syntactic slot. Even though, in the case above, 

flawlessly is an adverb, and it would be syntactically acceptable to find it in front of the 

word honest, it is simply not found in cases where the specific meaning of to be perfectly 

honest was intended. Instead, perfectly honest is a set phrase with a discoursal use and 

pragmatic meaning that cannot be determined solely by the definitions of its individual 

parts. In actual language use, to be perfectly honest pre-empts that one is about to admit 
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how they feel about something. It is not used in the sense that someone is exceptionally 

honest- i.e., honest in a perfect manner.  

 

A Brief History of Formulaic Language Scholarship 

In this section, the history of formulaic language study, particularly the British 

and American traditions, will be briefly surveyed. The Chomskyan revolution and its 

negative impact on formulaic language research in the United States will be discussed. 

Finally, the British tradition of formulaic language research, which serves as the 

theoretical underpinning for the linguistic analysis in this study, will be reviewed. 

Despite the prevalence of slot-and-filler approaches to grammar reviewed above, 

several traditions and research strands into formulaic language have arisen. As mentioned 

above, Saussure commented on the formulaic nature of language in the early twentieth 

century (1916/1966). A robust tradition developed in Eastern Europe, at its peak in the 

mid-twentieth century (Cowie, 1998). The situation in the United States, however, was 

limited. Few linguists addressed the issue of formulaicity, although notable exceptions 

include Bloomfield, 1933; Bolinger, 1976; Chafe, 1968; Hymes, 1968; Fillmore, Kay, & 

O’Connor, 1988).   Chafe saw idiomaticity as an anomaly within the Chomskyan 

paradigm and tried to account for the fact that many formulaic sequences could not 

undergo the transformations described by Chomsky’s Transformational Grammar Model 

(e.g., He kicked the bucket but * The bucket was kicked by him). Fillmore et al. (1988) 

argued that many English sequences do not abide by the rules of the grammar and that 
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“many constructions in a language are in fact mixtures of more regular and more 

idiomatic sub- constructions” (Tomasello, 1998, p. 8).  

  In the field of first language acquisition, data collected by Peters (1983) indicated 

that children acquire fixed word sequences as well as individual words, and warned that 

these unanalyzed word strings in their developing lexicons may contain grammatical 

constructions that are not actually within the child’s current linguistic system. A number 

of researchers have looked at the acquisition and use of formulaic language in a second 

language,  (e.g., Wong-Fillmore’s studies of child learners, 1976; 1979; and Yorio’s work 

with adults, i.e., 1989). However, these researchers were working in a time that was not 

particularly hospitable to formulaic language research, an orientation which was a direct 

result of the Chomksyan revolution in linguistics. To recognize the formulaic nature of 

language one must recognize the existence of repeated sequences and patterns.  

Having freshly rejected Behaviorism, the linguistic community focused on the 

creativity of language, and its seemingly limitless ability to express novel thoughts. 

Sentences, they asserted, are not learned by imitation and repetition but “generated by 

underlying competence” (Richards & Rodgers, 2001, pp. 65-66). The very notion of 

formulaic language smacked of imitation and memorization.  Even more significant, 

however, was Chomsky’s denunciation of performance data as “degenerate”, leading to 

the rejection of corpus linguistics techniques crucial to the analysis and study of 

formulaic language (Stubbs, 1996, pp. 28-29).  Luckily, however, such research has 

flourished in Europe (e.g., Sinclair 1987; 1991; 2004) and as computer capabilities have 

increased, the validity and importance of corpus techniques in the study of language- and 
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the formulaicity that it has revealed- have been recognized in the United States as well.    

As mentioned in subsequent sections, it is one of the goals of this dissertation to continue 

to introduce this tradition of analysis to new domains, here reading. 

 

The British Tradition Motivates the Study of Formulaic Language 

 
Goodman and Sinclair, formative theorists of the present study, share common 

roots, approaches, and goals that complement one another in critically important ways. 

They both owe a common debt to British linguist Halliday (Dombey, 2005, p. 214), who 

in turn drew on the work of Firth, the founder of the British School of Linguistics active 

in England from the 1930s to the 1960s (Stubbs, 1996, p. 23). In this tradition, meaning is 

paramount- the study of language is the study of meaning (This contrasts sharply with 

other traditions in linguistic analysis, such as that of Chomsky, in which formal models of 

language can be considered separately from meaning (Joseph, 2001, p. 229).  Linguists 

working in the British Tradition base their analyses on authentic, whole texts (as opposed 

to the decontextualized, invented sentences of introspective linguists such as Chomsky 

(Stubbs, 1996, p. 28-29). This focus on meaning, whole texts, and attested, authentic 

language data made researchers eager to exploit advances in computer technology to 

develop computer-aided techniques that would allow them to analyze large amounts of 

written and transcribed oral discourse. The computational power afforded by corpus 

linguistic techniques, in turn, allowed researchers to uncover for the first time the true 

extent of formulaicity in language. 
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Firth, Halliday, and Sinclair: Meaning in Context 

 Linguists working in the British Tradition endeavor to base their analysis on 

authentic, whole texts particularly because of a very important concept developed by 

Firth, founder of the British School: The use-oriented notion that meaning is understood 

in context (Stubbs, 1996, p. 23).  

   There are many different levels, or systems, of context that aid language users in  

constructing meaning out of discourse: Semantic and pragmatic knowledge, knowledge 

of the conventions of genre, register, and mode, knowledge and experience with a 

specific text or discourse event, and knowledge of the meaning associated with individual 

words and morphemes. While mindful of all of these systems, one of the specific levels 

of context that the British School focuses on is that of co-text: the meaning derived when 

words are considered in terms of the words surrounding them, not just in terms of the 

individual meanings associated with each one. For these linguists, a word takes its 

meaning “by the company it keeps”, to quote Firth (Stubbs, 1996, p. 35), and not 

necessarily from an inherent meaning located in the word itself. This work clearly 

challenges the compositional approach to semantics discussed above, which focuses on 

the way that individual words convey meaning. 

As an example, consider the words round and table.  As the examples below 

indicate, it is not only the individual meanings associated with each one, but something 

more: it is their juxtaposition that ultimately determines their meaning. 

1. a round table 
2. a round number 
3. a table wine 
4. table manners 
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5. roundtable talks 
6. the Annual SLAT Roundtable  
 

Again, of course, in order to understand them global levels of context such as 

world knowledge are necessary- what, for example, constitutes table manners (Stubbs, 

2001, p. 105)? What does a roundtable hosted by SLAT entail? It is this world 

knowledge, however, that becomes encoded in the word combinations such that they can 

have connotations even outside of context. 

Firth: Language is Polysystemic 

The fact that a sequence of words can be grammatical yet unidiomatic sounding 

(e.g., flawlessly honest vs. perfectly honest) can be understood through Firth’s metaphor 

of polysystemicity (Stubbs, 1996, p. 36). In this approach to analysis, for any point where 

a choice exists (e.g., a phoneme or a word), this set of choices is restricted. Different 

choice points have different sets of possibilities (Stubbs, 1996, p. 36). The unidiomatic 

use of flawlessly above is due to the fact that flawlessly is not member of the set available 

at that choice-point. Each point in the system involves a different set of choices, and the 

set at one choice point is often determined by the choice at another choice point. This 

metaphor allows researchers to see restrictions and preferences in language as 

environmental, or contextual factors (Goodman & Fries, “On Context”). 

 It is this notion- that of considering not just individual words, but groups of 

words- and not just groups of words, but specifically the fact that groups of words tend to 

re-occur in consistent ways as collocations, idioms, and the like- that forms the crux of 

the linguistic tradition that informs this dissertation. And it is these consistent recurrences 
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that provide an extra source of predictability and redundancy to language. Clearly, in 

developing the notion of polysystemicity, linguists working in the British School were 

challenging the fundamental Saussurian dualism of the syntagmatic and paradigmatic 

relationships between words. According to the metaphor of polysystemicity and 

supported by mounting corpus evidence, words are systematically co-selected. In other 

words, paradigmatic choices are not made independently of their syntagmatic position but 

instead the two axes appear to influence one another. Such evidence led Neo-Firthians 

such as Halliday and Sinclair to rethink the relationship between the syntagmatic and the 

paradigmatic axes. This challenge to the conceptual structure of the 

syntagmatic/paradigmatic axes also challenges the notion that meaning is conveyed in a 

compositional manner. A paradigmatic item which fills a particular choice point does not 

necessarily contribute meaning on its own, but may need to be considered in tandem with 

another slot in the syntagmatic chain. The question then becomes, “If the individual 

word, the individual lexical item, which fills a syntagmatic slot is not always the 

appropriate unit of semantic analysis, then what is?”  Sinclair’s answer to this question in 

presented in the sections below.  

 

Sinclair: The Idiom and The Open Choice Principle  

Corpus linguistics provides the empirical evidence for the study of formulaic 

language. In fact, as mentioned above, without computer aided corpus analysis, the 

formulaic nature of language would be very difficult to study. Given modern computer 

capabilities, researchers can search and analyze corpora of millions of words 

instantaneously and are able to see patterns of language and relations between words 
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which simply could not be seen before. Sinclair accounted for the great number of co-

occurrences, collocations, idioms, and phrases found via corpus analysis by developing 

what is known as the Idiom Principle, which states that  “a language user has available to 

him or her a large number of semi-preconstructed phrases that constitute single choices, 

although they might appear to be analyzable into segments” (1991, p. 110). The Open 

Choice Principle, on the other hand, can be used to describe language whereby the rules 

of the grammar generate a string of slots (which can be filled by any lexical item, as long 

as it is of the right part of speech) with no regard to formulaicity or restrictions on lexical 

items (Sinclair, 1991, p. 109). While virtually all modern linguists develop grammars that 

are solely constructed in an open choice manner (Sinclair, 1991, p. 110), this latter 

principle can only account for a portion of language behavior. By understanding language 

as a balance between the use of these two principles, a more realistic approach to analysis  

emerges. In the linguistic analysis of the text used in this dissertation, the segments of 

language that operate by the idiom principle (e.g., those in which several orthographic 

words represent a single or restricted choice) are identified, and the techniques of corpus 

linguistics are used to verify their formulaic status. 

 

Sinclair: Meaning Units 

The second major Sinclairian concept crucial to this study is the meaning unit. 

Through the techniques of corpus linguistics, Sinclair was able to explore the formulaic 

nature of language further. In doing so, he posited that the appropriate unit of meaning is 

not the single orthographic word, but the set of words that are co-selected once a given 

meaning is predicted (Sinclair, 2004). Sinclair called this set of words a ‘meaning unit’, 
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and proposed that it was crucial to the study of semantics. Implicit in this idea is a 

challenge to the notion of the orthographic word as a linguistic unit with inherent 

meaning (or meanings). Both Goodman and Sinclair, in their respective experiences with 

reading research and computer-aided lexicography, have had to confront research that 

simply ignores the importance of context for meaning:  word-recognition models of 

reading in the former case (‘On context’), and ‘open-choice’ oriented lexicography in the 

latter (2004, p. 137). In doing so they have come to value the importance of context for 

understanding language processes. 

Sinclair’s work led him to conclude that the word is not the fundamental unit for a 

description of meaning, because “meaning is a result of words in particular 

combinations” (Sinclair, 2004, p.  137)– i.e., it is a multiword unit that is the ‘real’ 

meaning unit.  

By considering the word as having inherent meaning, linguists have ended up 

perceiving the word as ambiguous, with many different meanings. But for Sinclair, this 

ambiguity is a fiction created by viewpoint (2004, p. 137). He considers the current 

organization of the dictionary, for example, as an artifact of this way of perceiving 

language (2004, p. 166), as is the lower status afforded idioms and phrasal verbs. Sinclair 

explains that a ‘reversal” is needed:   

Instead of expecting to understand a segment of text by accumulating the 
meanings of each successive meaningful unit, here is the reverse; where a 
number of units taken together create meaning, and this meaning takes 
precedence over dictionary meanings of whatever meanings are chosen. (p. 134) 
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Sinclair asserts: “if we extend the viewpoint [of the basic unit of meaning] to two or three 

words, much of the ambiguity drops away” (p. 137). It is constructive to consider this 

conclusion alongside more recent cross-linguistic work that questions the validity of the 

word as a linguistic unit (Dixon & Aikhenvald, 2002). Additionally, as previously 

mentioned, formulaic language research suggests that words are not the largest units 

being manipulated by the grammar (Wray, 2006, p. 596). 

 
Categories of Formulaic Language 

As previously mentioned, given the wide range of fields that have contributed to 

the literature, there is no consistent set of terms or categories used in formulaic language 

research (Moon, 1997, p. 43). The terms and categories used in this study were chosen 

for the following two reasons: First, they are familiar to the Anglo-American tradition of 

formulaic language study and are either used in, or consistent with, the work of Sinclair 

(Moon, 1997, p. 43). Second, they are the ones most relevant to an analysis of reading 

behavior informed by the Transactional Sociopsycholinguistic model. This latter issue 

will be more fully discussed in the upcoming section on the Transactional model. 

 In this section, the characteristics of formulaic language are described, and the 

following major subtypes relevant to this study are defined: idioms, polywords, 

collocations, and frames. Additionally, this section will review how formulaic items 

differ in terms of two important characteristics: a) compositionality, b) 

fixedness/flexibility. 
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Non-Compositionality  

Many formulaic sequences are non-compositional. The important defining factor 

of non-compositionality is that meaning is determined in a holistic manner- the phrase 

takes its meaning from the whole, not from the sum of ‘inherent’ meanings of the words 

within. Examples include: 

1. under the weather 
2. by and large 
3. out of the blue 
4. to keep house 
5. on the one hand 
6. to fly off the handle 
7. to foot the bill 

 

Non-compositionality exemplifies the concept of meaning-in-context discussed 

earlier, in which a word’s meaning in interpreted with reference to the words around it (as 

well as the greater context that the words are embedded in- see further discussion in the 

upcoming section on implications of formulaicity for the reading process described by the 

Transactional model). Non-compositional items are also important examples of the 

meaning units described by Sinclair: they represent a fundamental unit of meaning 

comprised of more than one orthographic word (Sinclair, 2004). Other terms for non-

compositional include “opaque” and “non-transparent”, because the meaning or use 

cannot be “seen” from the parts of the sequence. Most discussions of non-

compositionality focus on semantics, but an item can be non-compositional on 

grammatical and pragmatic levels as well.  

Semantic non-compositionality. The most often cited example of a semantically 

non-compositional item is the idiom, which “gains its holistic meaning either by virtue of 
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a null interpretation at the word-by-word level or by being metaphorical” (Wray, 2002, p. 

57). Examples include: 

To push the envelope   

To get the sack  

To be gone for good  
 

Idioms range from those with meanings that are nearly impossible to ascertain from 

the words that comprise them, such as the ones above, to those that are more transparent. 

When a formulaic sequence is transparent to some degree, it is often (but not always) 

because it is metaphorical in nature. The contribution of metaphor to formulaicity will be 

discussed below. 

Grammatical non-compositionality. A formulaic item is grammatically non-

compositional when, despite the fact that the order and choice of the individual words 

violates the grammar rules established for the language, the sequence is still produced 

and comprehended effectively and consistently by native speakers (Wray, 2002, p. 56). 

When such items are completely fixed, they lend support to the idea that some formulaic 

language is stored and processed holistically (as a single unit). Examples include: 

 
1. by and large  

2. how come 

3. of course  

4. for the time being 

5. long time no see 

6. be that as it may 

7. What, me worry?  

8. all in all  

9. so far so good 

10. Now be off with you!  
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 These items exist in the lexicon of English speakers, yet one cannot use their 

knowledge of grammar to construct or analyze them. They are frozen pieces of aberrant 

or archaic grammar that must be understood at the level of the meaning unit. 

 Pragmatic non-compositionality. Put simply, a formulaic sequence is pragmatically 

non-compositional when its function or discoursal use is not obvious from its component 

words, even if their meaning seems to be transparent. In essence, pragmatic information 

is encoded into the sequence, and this information cannot be gleaned from the form of the 

sequence but only from contextualized experience with it. According to the definition 

used in this study, formulaic sequences “have a particular mutual affinity that gives them 

a joint grammatical, semantic, pragmatic, or textual effect greater than the sum of the 

parts” (Wray, 2006, p. 591).  

The importance of this dimension of formulaicity is evident when considering what 

happens when conventions are violated, as in the case of non-native speakers.   Consider 

the phrase Nice meeting you alongside the phrase Nice to meet you. While among certain 

English speakers the phrase nice to meet you can be used both at the beginning and the 

end of an encounter, nice meeting you is only used to mark the end (Wray, 2002, p. 143). 

From the words alone, one might expect that it could be used at any point   during the 

interaction to convey that the act of meeting someone is pleasant.  What might happen to 

a non-native speaker who, engaged in conversation, does not understand the implications 

of “Well, nice meeting you…”?  According to Wray, “Failing to use a native-like 

expression can create an impression of brusqueness, disrespect, or arrogance” (2002, p. 

143). Children may also experience negative reactions from caretakers if they do not 
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willingly respond to their attempts to socialize them in the use of ‘institutionalized 

routines” (e.g., phrases for thanking, excusing oneself from the table, and other ‘magic 

formulas’), which function as much to indicate an understanding of the power dynamic 

between the child and the rest of the word as to express information or an intention on the 

part of the child (Wray, 1999, pp. 220- 221).   

Semantic prosody. Semantic (or discourse) prosody is a form of non-compositionality 

which can be very subtle, often beneath the radar of consciousness. Semantic prosody 

describes the way in which seemingly neutral words, when used in conjunction, can 

impart positive, negative, or other semantic connotations (Stubbs, 2001, pp. 65-66). The 

tendency is described as prosody in analogy to the term as it is used in phonology. While 

semantic prosody refers to an attribute or trait that extends over more than one word, 

phonological prosody refers to “phonological features that occur over stretches of speech 

or a number of segments, e.g., intonation, stress, and tone” (Brown, 2006).  It is only due 

to recent advances in corpus technology (e.g., Stubbs, 2001) that the prosodic tendencies 

of language have been studied.  Consider the words flavor, or cozy, or little, which have 

particular meanings associated with them. But now consider them as part of the following 

phrases (Stubbs, 2001, p. 105): 

1. Flavor of the month 

2. Cozy little relationship 

3. Little old lady 
 

In these contexts, the three neutral words mentioned above form part of phrases 

which are pejorative. Where does this meaning come from? Sinclair would say that it 

comes from the level of the meaning unit (Sinclair, 2004). Break the words into parts and 
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the meaning is lost. Another example might be to take one’s sweet time in which sweet, 

when used as part of this phrase, lends a pejorative connotation. 

Prosody makes language predictable. Prosody makes language predictable. For 

example, strong negative prosody has been reported for many phrases (Sinclair, 2004). 

By using corpus analysis software to examine the environments in which the phrase 

efforts to occurs, it is seen that it is generally used when a speaker or writer wishes to 

convey that failure is anticipated (Sinclair, 2004, pp. 175-176). Similarly, set in is mostly 

used to indicate the arrival of something negative (e.g., rot set in; Sinclair, 1994). 

Bordering on is chosen to convey unpleasantness to a significant degree (of 100 

instances, 57 instances carried the connotation of “approaching an undesirable state (of 

mind); Schmitt & Carter, 2004, p. 8). The following are concordance lines for bordering 

on which take this latter meaning:  

                       managers with an abandon 
                    demonstrated an intransigence 
               been consumed, struck me as 
                   class were treated with distrust 
                           sat in a state of sullenness 
                     fundamentally disturbed, and 

bordering on carelessness. 
bordering on arrogance. 
bordering on the ill-mannered. 
bordering on disdain. 
bordering on rage or had conspicuously 
bordering on the deeply neurotic or worse. 

  

(Schmitt & Carter, 2004, p. 8) 

 

 Semantic prosody is also found for seemingly neutral single words (e.g., budge always 

occurs in the negative, and the words potentially, amid, and fuelled have negative 

prosodies: (e.g., potentially harmful, amid fears of, fuelled rumors; Stubbs, 2001, p. 107). 

In other words, these words tend to collocate with words of a certain semantic nature. 
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These subtle prosodic tendencies of language appear to have great potential to contribute 

to the general predictability and redundancy of language. 

   Metaphorical idioms.  It is important to discuss the contribution of metaphor to the 

formulaicity of language. Many formulaic sequences are not entirely opaque: the 

relationship between the words in the phrase and its meaning as a whole becomes 

apparent if one considers a non-literal, or metaphorical, interpretation: 

1. under the weather 

2. to shed light on (a problem) 

3. the face of the earth 

4. Let ____ off the hook 

However, the importance here is not that speakers of a language can see through 

to the meaning of a metaphorical phrase, because much formulaic language is 

transparent. What is significant about the occurrence of this kind of phrase is that 

although a speaker might have used his or her metaphorical capability (one of the great 

marvels of human language) to create a novel metaphor, they chose instead to use an 

already established one.   For example, one would not typically say that he or she had let 

someone ‘out of the lasso‘ instead of saying that he or she had let someone off the hook 

even though it is a similar and potentially equally effective metaphor (both refer to 

animals being let out of something which restrains them). This conventionalized use of 

set metaphors makes sense, given that language is for social use: it is a shared system. 

Novel metaphors do occur, especially in literature, but for the purposes of day-to-day 

communication, conventionalized metaphors are a psycholinguistically convenient and 

socially effective way to communicate. 
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Variability, Fixedness and Restriction 

The section above discussed the fact that for many formulaic sequences, the only 

option is to interpret it as a whole, at the level of the sequence. Another important 

dimension upon which formulaic language can vary is in fixedness. Formulaic sequences 

can range from frozen, immutable strings of adjacent lexical items to flexible sequences 

that permit variation. This variation can be both lexical and grammatical in nature (Moon, 

1997, p. 44).  Research indicates that much formulaic language is variable in nature; 

according to one study, 40% of formulaic sequences permitted variation (Moon, 1997, p. 

52). 

Polywords. First, phrases on the non-variable end of the spectrum will be 

discussed. Polywords are completely fixed multi-word sequences (Willis, 2003, p. 145). 

They include phrases associated with a wide variety of functions, such as summarizing, 

changing topics, expressing attitudes, and keeping one’s turn in a conversation (i.e., 

fluency devices; Nattinger & DeCarrico, 1992, pp. 38-39): 

1. By the way (topic shifter) 

2. At any rate (fluency device) 

3. For that matter (relator) 

4. So to speak (fluency device) 

5. All in all (summarizer) 
 

Polywords can also be non-compositional. Some may not seem completely 

opaque to native speakers, but research with non-native speakers (who do not have the 

necessary experience with such phrases) indicates that some can be quite hard to figure 

out, even in context (Spottl & McCarthy, 2004, p. 194). Examples include the following: 

1. off and on 

2. every now and again 



 57 

While comprised of several orthographic units, polywords often function as a single 

part of speech (Willis, 2003, p. 145). Parts of speech represented include nouns (washing 

machine, income tax), time adverbials (the day before yesterday), place adverbials (over 

there), sentence or clause adverbials (as a matter of fact, by and large), adjectives (spick 

and span, tried and tested, black and blue), and prepositions (in front of).   

The flexibility of formulaic language. The polywords discussed above are fixed in 

nature. However, a great deal of formulaic language is flexible, which allows it to be 

useful in expressing and structuring a wide range of ideas (Schmitt & Carter, 2004, p. 6). 

One of the most basic ways that formulaic sequences are flexible is in the case of two and 

three word verb phrases. While they are nearly fixed enough to be considered polywords, 

the verbs can be conjugated: (Willis, 2003, p. 145) 

 
1. Verb + preposition (e.g., look after, catch up with, come up with) 
2.  Verb + adverb  (e.g., carry on, break out) 

 

In number 2 above, on and out are adverbs, not prepositions, because they are not 

followed by a noun. 

Another very important way that formulaic language can be flexible is to have 

slots into which different lexical items can be inserted (Schmitt & Carter, 2004, p. 6):  

1.   to know ______ like the back of _____’s hand  

2.   to win _____ over’ 

3.   to do ______ justice’ 

1.  to have  a roof over ______  head(s). 

2.  to_______ rack ______’s brain. 

3. to never have _____+ PAST a day in _____’s life. 

4. to clear _____’s  name. 
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 With this kind of substitution, the formulaic sequence can extend over a great deal 

of co-text, as in the following example of lift a finger: You never even lift one miserable 

finger around here! By doing so formulaic language can structure, and render 

predictable, quite a large segment of language. Consider the examples of written text 

below. These discontinuous sequences can structure longer sentences and even 

paragraphs, as the frame As if X wasn’t/weren’t enough does: 

As if rising from a bed in Joel’s mother’s trailer at 5:30 a.m. for a day of 
intense physical labor wasn’t enough of a departure from his Bay area life, 
Pollan says he did so without even a sip of coffee. (“Michael Pollan”, 2006, p. 
9) 

 
The reader knows that the structure is used to report on something that is even more 

unpleasant than the circumstances that surround it. Readers know the grammatical 

insertions that the frame will tolerate, as well as the semantic nature of this information. 

Another example involves the use of structure on the one hand [...] on the other 

hand. The first formulaic sequence of the set, on the one hand, sets up an expectation for 

the second as well as a predictable structure for the information to come: 

“I looked for help in the research literature, but I found an ironic contradiction that 
characterized the study of the reading process in this century. On the one hand, the 
reading process had been subject to more attention in the educational research than 
any other language process. But the research had been largely atheoretical, treating 
reading as sequential word recognition. On the other hand, until recent decades, it 
has been very much neglected as a focus of interest by scholars who study language 
and language development. (Goodman, 2003, p. 6) 
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Formulaic sequences can be restricted.  While the flexible nature of formulaic 

sequences creates great potential of expression, recent corpus work indicates that these 

sequences can also be restricted in important ways. Consider the following formulaic 

sequence (a) alongside a slightly varied version (b): 

 
  1.  I saw it out of the corner of my eye. 

2.  *They saw it out of the corners of their eyes. 
 

(Sinclair, 2004, p. 171) 

The second sentence, although grammatically acceptable and semantically logical, is 

simply not found in the language produced by native speakers. In the example of to lift a 

finger, not only is the phrase restricted as a multi-word sequence, but it is grammatically 

restricted as well (Schmitt & Carter, 2004, p. 6). Corpus analysis shows that this phrase 

only occurs in the negative. Thus the following sentence would not be acceptable to 

native speakers of English: 

  *John always lifts a finger.  

Once a meaning is assigned, the formulaic sequence is assigned. Nobody chooses the 

multiword sequence lift a finger to talk about how helpful someone is: They choose it to 

express just the opposite. Once one knows what they wish to express, they typically do so 

in a conventionalized manner. The formulaic sequence to lift a finger is reserved for the 

description of laziness. It is not possible to use the rules of grammar to remove the 

negative lexical items in order to talk about how helpful someone is.  In sum, this kind of 

restriction shared in the minds of a speech community can act as a scaffold for the 

assignment of both lexical items and meaning. 
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Collocation, the tendency of some words to co-occur more frequently than others, 

is included in this section because it results in restrictions on word choice. Collocation is 

much more ‘fluid’ in nature than the fixed phrases mentioned above, and is about 

“tendencies and preferences only, as evidenced by common, but often far from exclusive 

pairings” (Wray, 2002, p. 51). Examples include: 

1. Inclement weather 

2. Fast asleep 

3. Commit a crime 

4. A loud shirt 

5. The naked eye 

6. Arouse suspicion 

7. Admit defeat 

8. Expensive tastes 
 

Some collocations involve a word that would be very unusual in any other context, such 

as unblinking (found almost entirely in the company of the word gaze; Hunston, 2006, p. 

236) or rancid (relatively few things are described as rancid) or inclement (an adjective 

generally used to describe weather; Lewis, 2000, p. 63). Words will collocate with some 

words but not others: For instance, high collocates with probability, but not with chance 

(i.e., it is more conventional to say a good chance; (Richards, Platt, & Platt, 1992) Using 

corpus analysis software, the environment in which a word typically occurs can be 

empirically described, and strong, medium, and weak collocates of that word can be 

identified. For example, for the word gaze, the ten most significant collocates occurring 

immediately before gaze are the following: 

  
his  

her  

’s 
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my 

to 

public 

their 

your 

our  

steady  
 
The ten most significant collocates in the position immediately to the right of gaze are: 
 
at 

of 

on  

into 

upon  

out 

from  

was 

fixed 

 

Corpus analysis software does not only analyze words to the immediate right or left 

of a word. It can also be set to determine which words collocate most often several places 

to the right or the left of a word. The top collocates occurring two places to the left of 

gaze are: Under, turned, followed, shifted, avert, fixed, and returned. 

This data describes the context in which gaze is found. It is often proceeded by a 

possessive in a significant frequent manner. Additionally, certain words are seen to 

collocate with gaze (for example, the verbs fix, turned, followed, and avert, and the 

adjective steady; Hunston, 2002, pp. 69–70). 

 
Functions of Formulaicity 

Wray (1999; 2002; 2006) argues that formulaic language has two major functions. 

The first is that it serves as an aid to linguistic processing, and the second is that it is used 



 62 

to establish group solidarity as a means to achieve socio-interactional goals (Wray, 1999, 

P. 213). These Two Functions Will Be Discussed In Turn Below.  

Formulaic Language as an Aid to Language Production and Comprehension 

Research indicates that in adult native speakers, formulaic language aids 

production (Wray, 1999, p. 215). By using prefabricated and pre-associated word 

sequences and pairs, energy can be focused on developing and organizing one’s message. 

According to Skehan, “many linguists and psycholinguists have argued that native speech 

processing […] is based on the production and reception of whole phrase units larger than 

the word which do not require any internal processing” (1996, p. 21). 

Formulaic language is often used by speakers operating under “severe time 

constraints” (Schmitt & Carter, 2004, p. 5) and who need to speak quickly and fluently. 

Formulaic language is an aid to production, supporting linguistically difficult jobs such as 

sports casting, auctioning, traditional oral poetry performances, and academic lectures 

(Wray, 2002, p. 75).  Formulaic language is also used to help speakers buy time and hold 

their turn while thinking about what they wish to say. An example of such a phrase would 

be Yes, but the thing is (Skehan, 1996, p. 21).  

Additionally, not only is formulaic language beneficial to the speaker, but it aids 

in comprehension as well. Its pre-fabricated nature makes it easier for hearer to decode. 

For example, an American would much prefer to hear Watch your head! seconds before 

they bump into something, rather than the unfamiliar and thus possibly misunderstood 

Mind your head!, which would be of more help to someone British (Wray, 2002, p. 95). 

Formulaic language is also used to mark and organize discourse, helping the listener 
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anticipate and remember information (Wray, 2002, p. 87). These sequences “signal the 

relationship between a piece of text and what precedes or follows it” (p. 87). Examples 

include as a result of, on the aside, and the formulaic frame on the one hand/on the other 

hand (p. 87), as well as by the way and all in all (Nattinger & Decarrico, 1992, pp. 38-

39). By using formulaic, predicable phrases to indicate relationships between different 

parts of discourse, comprehension and retention is facilitated.  

Using formulaic language to achieve socio-interactional goals: Formulaic 

sequences and communicative competence. Above it was stated that the pre-fabricated 

nature of formulaic language aids comprehension. Even if one segment of a formulaic 

sequence is missed, its meaning may still be figured out from context. However, speakers 

often use formulaic language with their audience in mind, but not merely to facilitate 

understanding: rather, formulaic sequences are used as a way to manipulate one’s 

audience in order to achieve one’s goals (Wray, 2002, p. 87). This is done by choosing 

formulaic sequences from the listener’s lexicon, indicating that the speaker and the 

listener share a social identity. 

In Hymes’ notion of communicative competence, this kind of formulaicity plays an 

important role: Communicative competence recognizes not only the psychologically 

possible, not only the sociolinguistically appropriate, but “a further distinction between 

the possible and the actual:  what actually, in reality, with a high probability, is said or 

written” (Stubbs, 2001, p. 61).  Hymes believes that “speakers’ communicative 

competence includes tacit knowledge of behavioral norms” (Stubbs, 2001, p. 61), and, 

explicitly, that “a vast portion of verbal behavior… consists of re-current patterns, of 
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linguistic routines…[including] the full range of utterances that acquire conventional 

significance for an individual, a group, or a whole culture” (Hymes, 1968, pp. 126-127). 

Utterances are intended to be heard by someone, ostensibly someone the speaker wishes 

to manipulate (Wray, 2000, p. 477).  

There is an association between formulaic language and speech acts and a large range 

of ways that the speakers use formulaic sequences to achieve some sort of interactional 

goal (Wray, 1999, p. 214.) As mentioned above, speakers use formulaic sequences to 

show group membership, and also perform speech acts in socially acceptable ways (i.e., 

that indicate the speaker is aware of the correct way to represent their understanding of 

social relationships; Wray, 1999, p. 216).   The following are examples of formulaic 

sequences as they are used for the manipulation of one’s audience (adapted from Wray, 

2002, p. 89): 

� Changing the physical and perceptual environment: These include formulaic 

commands, bargains, requests, apologies, and politeness markers (e.g., I wonder if you’d 

mind/Would you mind + Present participle ______). 

� Asserting group identity: These include the use of popular phrases, chants, and 

songs specific to a certain group (e.g., ritual use in Turkish of a leave-taking interaction 

which includes the following comment and response: I commend you to God, /Laughing, 

laughing (Wray, 2002, p. 90). 

In sum, Wray argues that formulaic sequences fulfill the following functions 

(2002, p. 97): 

� To provide extra time for linguistic processing and to plan upcoming utterances 
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� To create a shorter processing route via prefabricated, holistically stored, 

conventionally used structures 

� To organize and signal relationships between different parts of discourse 

� To help listeners anticipate upcoming discourse and remember content 

� To manipulate the hearer into fulfilling a speaker’s wishes by using common 

sequences that create group solidarity between the speaker and the listener 

 
 

Acquiring and Using Formulaic Sequences in a Non-Native Language 

 
 
 One of the ultimate goals of this dissertation is to understand role of formulaic 

language in the reading process of second language readers. But first, in order to analyze 

eye movement data for second language readings of formulaic sequences, the complex 

nature of formulaic language acquisition and use in a non-native language must be 

addressed. Unfortunately, according to Wray, most adult second language data does not 

consider the function and context of formulaicity, but rather “tends to provide 'snapshots': 

one or two tests, or collections of anecdotes” (2002, p. 154). Further, as with all studies 

of formulaic language, researchers vary in their understandings and goals, and therefore 

their definitions encompass different aspects of it. That being said, certain trends have 

been found in the literature, but before discussing them it is important to note that the 

experience that an individual has learning formulaic sequences in a second language 

depends on many factors. These include age of acquisition and context of acquisition 

(i.e., naturalistic vs. formal educational settings). Additionally, for any individual, it is 
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important to remember that different formulaic sequences may have been learned in 

different contexts.  

In general, second language learners have several major issues to contend with. 

First, they need to manage their natural tendency to transfer formulaic sequences from the 

other languages they speak, both native and learned. Second, they must learn the 

conventions actually used by native speakers, even though several alternatives for 

expressing an idea may seem equally logical (Wray, 2002, p. 143). Additionally, the 

notion of “learning” a formulaic item is   complex, because there are many dimensions by 

which an item can be known. An individual can know its form, which can include slots 

for insertions (e.g., to know ____ like the back of ____’s hand). One can have knowledge 

of the restrictions on these insertions, of the register or genre that the item is associated 

with, of its discoursal uses and pragmatic constraints. Second language learners often use 

idioms and phrases   in inappropriate situations, unaware of the pragmatic force of their 

utterance: “When a formulaic sequence is non native like, it could be because the right 

words were used in the wrong context (Wray, 1999, p. 223). Additionally, learners need 

to deal with completely non-transparent sequences, such as the following: 

1. It’s still up in the air. 

2. Well, that goes without saying. 

3. Please don’t rule it out. 

4. We see each other off and on. 
 

However, second language learners have already had a lifetime of experience 

dealing with formulaicity in their native language. They acquired non-compositional 
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language before, using context to determine meaning. They bring these strengths to the 

task of second language learning.  

With regard to general trends found for second language learners, the most 

influential factor in the acquisition and use of formulaic language by adult second 

language users appears to be the manner by which they have learned the language. 

According to Wray (2006): 

Naturalistic learners favor approximations of large chunks gleaned from input, 
which may remain permanently inaccurate in form, especially if they are effective 
in communication. Taught learners appear to undervalue phrasal input, focusing 
on smaller units in order to gain a sense of control in their expression and 
comprehension. By the time such learners are of higher intermediate level, they 
characteristically display grammatically logical but often non-nativelike choices. 
(p. 594) 

         

The oral, functional, communicate-to-survive nature of naturalistic learning and the 

literate and analytical nature of classroom learning appears to account for much of this 

difference (Wray, 2002, pp. 147-149). 

As mentioned above, it is impossible to say exactly which functions of formulaic 

language that native speakers use are hard for second language speakers- simply because 

there is not enough research yet done on all the aspects of formulaic language that are 

found in native speech. The following reviews the studies which have been done.  First, 

correlations have been found between the use of routine language and formulae and 

successful second language acquisition (Moon, 1998, p. 30), and general trends have 

been noted for different learning stages and environments. Beginning learners may grasp 

onto unanalyzed, inappropriately segmented chunks of language that they have separated 

out of the language around them (Wray, 2002, pp. 177-181), and use idioms and phrases, 
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albeit sometimes with inappropriate form, or in inappropriate function, unaware of the 

pragmatic force of the utterance. (Wray, 1999, p. 223).  

In more advanced students, particularly in writing (where evidence is permanent 

and analyzable through corpus methods) problems with native like selection are found. 

This may be due to the fact that such students are forced to express complex ideas whose 

conventional expression in the target language they have not been exposed to. According 

to Pawley & Syder (1983), correctly choosing the conventional preference out of the 

many possibilities is “the final, and most difficult stumbling block for otherwise 

advanced non-native speakers” (Wray, 1999, p.  223). 

Naturalistic Learners 

Adults who have learned naturalistically differ in important ways from adults who 

have learned through formal instruction, and so it is important to consider their data 

separately before trying to generalize trends of adult formulaic language use. Adults are 

“subject to powerful social forces and individual needs” (Wray, 1999, p. 225). Unlike 

children, they can often feel self-conscious about their lack of linguistic skill, but is just 

these adults who find themselves in situations which require them to use language to 

communicate for real purposes before their grammatical knowledge of the language has 

had a chance to develop (Wray, 1999, p. 227). This may have a great effect on their 

strategies for language use, and may account for why adult naturalistic learners appear to 

vary in their use much more than other groups (Wray, 1999, p. 227).  Of course, like any 

other learner, "adults [learning in naturalistic situations] draw on a range of strategies- 

only one of which is formulaic language" (Wray, 2000, p. 472). 
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It has been said 'that many adults use very little [formulaic language] at all' (Wray 

2000, p. 472), but, as pointed out above, there is a bias in the literature- researchers have 

been known to disregard formulaic language as a “minor” aspect of communication 

(Wray, 2002, p. 173). Also, unfortunately, many studies on naturalistic learners are based 

on a single case, and few of these studies even exist. However, the sparse data that exists 

suggests that on the one hand, there is a correlation between formulaic language as a 

strategy and high levels of communicative fluency (but not necessarily accuracy), as in 

the case of Schmitt (1983), and on the other hand little use of formulaic language and 

'poor overall achievement' (e.g., as in the case of the body of research done on 

Gastarbeiter immigrants to Germany (Wray, 1999, p. 225). These differences are 

interpreted by Wray in terms of the desire to interact and acculturate, and there is a 

correlation between the desire to do so and the use and adoption of formulaic language.  

In general, “speed and success of learning appears to correlate with the learners social 

integration with the native speaker group” (Wray, 1999, p. 227). 

It is instructive to examine contrasting cases with dissimilar results. In the case of 

the German immigrants mentioned above, socio-cultural integration plays an important 

role: if one does not wish to be like those in control, they may deliberately distance 

themselves or choose not to adopt their language, sequences and all (Wray, 1999, p. 225). 

For example, there are reports that Turkish Gastarbeiters in Germany used memorized 

sequences that they didn’t fully understand as part of “most minimal level of 

communication to survive” and lived under a 'self imposed reduction of their system of 

needs" (Wray, 2000, p. 472). 
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 Similarly, Hinnenkamp (1980) notes that his Gastarbeiter subjects resisted 

learning language, “preferring a partially formulaic pidgin” (ctd. in Wray, 2000, p. 472). 

Conversely, Schmidt's successful subject, Wes, a Japanese immigrant to Hawaii, “would 

persevere until understood” (Wray, 1999, p. 225). Eager to integrate, he “master[ed] the 

form and functional power of prefabs without engaging with what they contain" (Wray, 

2000, p. 483). Wes’s case not only shows that naturalistic adults use formulaic language 

competently and in native-like ways, he also underscores the importance of creativity, 

and how the use of formulaic language, no matter how appropriate it may be, is not 

enough. While he was able to interact effectively, his grammatical skills did not become 

accurate, suggesting that he did not engage in analysis, and did not break the chunks 

down into smaller pieces and words.  

It is reasonable to conclude that prefabricated sequences do not necessarily end up 

being segmented, and further, that such analysis is necessary, not only because it will 

allow the creation of new and creative sentences, but because even within a set utterance, 

there is often an interplay between formulaic and creative. Specifically, a lot of formulaic 

language contains slots that one would need grammatical skills to be able to fill (e.g., 

pronouns, etc. as in He knows this city like the back of his hand (Wray, 1999, p. 215). 

These few studies show little evidence of any progression from using formulaic 

sequences to segmenting them to native-like abilities. As mentioned above, Schmidt's   

subject ‘Wes’ never acquired native-like accuracy in form, suggesting that “he was not 

using his formulaic language input as input for analysis” (Wray, 1999, p. 225) Another 

possible interpretation, however, is that in a few of the cases, he may have been using 
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these formulaic sequences in a really native-like manner- so native-like, in fact, that he 

never segmented or analyzed them, just as most L1 speakers do not segment or analyze 

many of their own formulaic sequences (e.g., 'off and on') (Wray, 2002).  

Classroom Learners  

According to Wray (1999), relatively few studies exist on formulaic language in 

the classroom, and it is important to note that in those that do, most of them take place in 

a pedagogical environment which does not emphasize them. In a study on successful 

language learners, several strategies were noted which incorporate the use of formulaic 

language: the mimicry of teachers' utterances', for example, and the  “stockpiling of 

phrases and memorization of texts“ (e.g., Stevick, p. 89, 1989). In general, the literature 

reveals that, for adult second language classroom learners, formulaic sequences are not 

easy to “identify or master” (Wray, 1999, p. 225), and that they can be misused or not 

used at all, contributing to an overall lack of idiomaticity (Wray, 1999, p. 225) In general, 

the literature also reveals 'more consistency' than that of naturaliztic learners, and that 

formulaic sequences are used for two purposes: the production of correct forms, and 

sustaining interaction (Wray, 2000, p. 472). Several studies indicate that classroom 

learners lack the collocational competence of native speakers (e.g., Howarth, 1998; 

Granger, 1998; Wray, 1999, p. 127). 

According to DeCock et al. (1998), non-native speakers do use formulaic 

language, sometimes even to a greater degree than natives, but their phrases were often  

found to differ in form, frequency of usage, and  pragmatic and syntactic purpose. One 

finding of particular finding of interest was that  non-native speakers did not use the same 
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vague fillers commonly used by native speakers, such as 'and stuff like that‘, ‘that sort of 

thing' (p. 77, ctd in Wray, 1999, p. 226). Vauge language, which includes vague 

formulaic expressions, is an important aspect of communicative competence. One major 

function is to hedge, or to express the degree to which a speaker commits to the truth of 

their utterance (e.g., I would say), (Channel, 1999,  p. 17). Another function is to soften 

an utterance so that it does not seem too assertive, thus breaching the rules of interaction 

between members of different social status (Channel, 2007, p. 8). 

As mentioned above, even the most advanced learners have difficulties, and 

Scarcella (1979) reports that high level classroom taught learners were unable to produce 

simple idiomatic phrases, including watch out, who’s there, and slow down (Wray, 2002). 

Further, Spottl & McCarthy (2004) concluded from the results of a multilingual think 

aloud translation task (from a second language into a third and a fourth language) that 

“the more idiomatic the use in the L2, the more difficult the task in finding a suitable 

search result in the L3 or L4“ (p. 148). 

Writing provides a useful way to look at formulaic language use, as it is 

permanent and lends itself easily to corpus analysis. A good deal of the data is taken from 

university level students who have been taught formally and are composing in a 

classroom context.  According to Wray, “Both natives and non-native employ formulaic 

sequences in their writing as a stylistic device, particularly to indicate the discourse 

structure” (Wray, 1999, p. 128). Granger (1998), who conducted a corpus analysis of the 

compositions of native French  speakers writing academic English, notes that they used a 

restricted set of pre-fabs, most of which had direct counterparts in French, used less 
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variation than the native speakers, and were not collocationally senstitive (Wray 1999, p. 

128). She concluded that students were using words as building blocks, not as parts of 

phrases (Granger, 1998, p. 157). Howarth (1998) who also did a corpus analysis of 

second language writing, looked at  mixed group second language writers of academic 

English. He reported difficulties handling what he referred to as the “middle ground“ of 

formulaic language- in between the more obvious novel language and the egregious 

idiom lies a range of restriction typified by restricted collocation. He found both lexical 

and grammatical collocational errors, and 'blends' -e.g., taking the first part of one 

collocation and the second part of another- (*‘make a reaction‘  from give a reaction and 

make a response, p. 182). 

Given the studies indicating an association between sustained interaction in a 

second language environment and formulaic sequence use, one difficulty for learners is 

that the classroom setting often does not provide the kind of input needed for the 

development of native-like idiomaticity. 

Studies have shown that idiomaticity increases noticeably when learners are 

exposed to sustained, intense communicative situations such as those which would be 

experienced in prolonged experience in a second language environment. As per Wray, 

formulaic language functions to aid real-time communication, as well as to indicate that 

one is a member of a group via use of conventionally accepted ways of phrasing 

meanings. Therefore, for those learners in environments in which they must communicate 

effectively and integrate socially in order to meet personal needs, it would be expected 

that formulaic language would be adopted as a strategy (Wray, 1999, p. 226). The 



 74 

literature cites an example of even the minimal 'real' interaction experienced in the 

classroom (e.g., everyday activities of classroom interaction) leading to the use of “a 

number of formulaic utterances” for interaction (Ellis, 1984, ctd. in Wray, 1999, p. 226). 

However, evidence of use of formulaic sequences 'to achieve specific interactional goals 

(e.g., greeting, chastising) and to sustain interaction' 'is the weakest for taught adult 

second language learners‘ (Wray, 1999). 

As another example, longer, 'more fluent utterances' were reported for  a second 

language  learner after a term abroad. Specifically, this increase was attributed to greater 

use of formulaic language, including discourse organizers, fillers where the subject had 

previously tended to pause, and “more idiomatic turns of the phrase” (Raupach, 1983, p. 

73, ctd. in Wray, 1999, p. 226). 

As mentioned above, one of the functions of formulaic language is to assist 

processing and fluency (Wray, 1999, p. 215). One of the ways that it does so is to ‘buy 

time‘ for the speaker. Many non-native speakers do not use formualci sequences as time 

buyers as native speakers do, instead using pauses (e.g. Raupach, 1984), which may lead 

one to lose not only their turn, but the chance to interact and thus gain input. Although 

Bygate (1988) did observe non-native English teachers use of formulaic time buyers as 

turn holders which bought them time to compose more complex utterances (ctd. in Wray, 

1999, p. 226), in general, language learners make less use of them than native speakers. 

Finally, comprehension is also an important issue to consider, and formulaic language, by 

virtue of being conventional and expected, plays an important role. As mentioned above, 

eye movement behavior studies indicate that, for native speakers, formulaic language is 
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easier to process.   However, this is not the case for non-native speakers, who  did not 

exhibit the same processing advantages for formulaic language as the native speakers in 

the study did (Underwood and Schmitt, 2004). 

  Another area of inquiry involves the question of whether or not such language is 

segmented by classroom taught adults.  It has been reported that classroom-taught 

learners tend to produce grammatical, but unidiomatic, language (both spoken and 

written). This is the classic problem of non- native-like selection first discussed by 

Pawley & Syder (1983). However, as well as using individual words as sentence building 

blocks with no knowledge of the conventions of how they might be combined, they also 

make use of segmented, unanalyzed stretches of language.  

            A study by Myles, Mitchell, and Hooper (1997) further investigated the fate of  

unanalyzed chunks in classroom learners, specifically looking at interrogative sequences. 

At first, learners used sequences in order to engage in the classroom’s communicative 

tasks, but often, these were fusions (i.e., frozen products of interlanguage grammar) 

which were ungrammatical in nature: (e.g. '*Comment t'appelles-tu la fille?' (literally, 

What is your name the girl?) for “What is the girl's name?“ p. 51) . This suggests that 

learners will experience and hopefully move beyond a stage in which they produce these 

kinds of fusions, which are based on interlanguage grammar as well as the juxtoposition 

of unanalyzed segments (obviously the participant would not have included ‘t’appelles-

tu‘ if it weren’t frozen in some unanalyzed form). It may well be that even if one is able 

to use the smaller segments of this fusion elsewhere, that they may remain fossilized in  

fusions such as these.  
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             However, according to Myles, Mitchell, and Hooper, these fusions did function 

not only to provide input which was then stored and then used, facilitating 

communication, but it was also later re-analyzed, leading to increased grammatical 

competence. The participants were able to “extract and replace elements such as 

pronouns that occurred within formulaically learned interrogative constructions, in order 

to make the sequence applicable to a wider range of situations” (ctd. in Wray, 1999, p. 

226). Unfortunately, the fact that these participants had received explicit analytical 

instructions on the forms they eventually segmented confounds any conclusions beyond 

the effects of explicit instruction on unanalyzed chunks. As per the study, it would appear 

to be helpful.   

           There is more recent evidence of segmentation in adults. In Wray (2004),  an 

individual taught Welsh exclusively through the use of stock phrases ended up 

introducing typical learner-like errors within five months.    Wray cites as indicative of an 

'analytic engagement' with the sequences. Wray concludes that this may just be a 

tendency of adult learners. This contradicts the naturalistic data above, which indicates 

that adults do not naturally segment the language that they hear. Again, as the number of 

subjects of these studies, in total, is so low, it is hard to draw conclusions. Also, 

individual learner differences need to be taken into account. The woman in Wray’s study 

volunteered to learn a language, which is quite different than being forced to learn one in 

an unsympathetic environment, as with the Gastarbeiters. 

Comparing the behavior of classroom learners to naturalistic learners, who often 

do not segment their formulaic phrases, it might be said that certain aspects of classroom 
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instruction, particularly the explicit explanation of rules and lexical items, as well as the 

fact that language is seen in writing, contributes to the eventual analysis of the phrases 

they are using. It is clear from the studies reviewed above that learning conditions affect 

the acquisition, use, and fate of formulaic language. Within the classroom, different 

orientations towards language teaching will produce distinct environments as well. 

Several methods have arisen which either directly teach, or at least recognize, the 

importance of formulaic language in some way. These will be discussed in the 

concluding chapter of this dissertation. 

  Summary. It can be tentatively concluded that general trends exist for different 

learning stages and environments. Adult naturalistic learners vary greatly in their use of 

formulaic sequences, and they do not appear to analyze them and use the smaller units in 

creative ways (even if driven to do so by communicative pressures). Further, if these 

sequences enable them to function, they may fossilize in correct or incorrect forms.  

Classroom taught adults, on the other hand, appear to learn them less frequently, possibly 

due to teaching methods that emphasize rules and individual lexical items, not larger 

lexical units. The sequences they do learn may be segmented and may contribute to 

greater grammatical creativity, but on the whole they appear to be approaching language 

from another angle- putting together smaller units into sequences that may be 

grammatically correct, but also collocationally unacceptable (e.g., to begin a fire).       

Further, it appears that the more communicative the nature of the classroom, the 

more similar the learning situation would be to real life, and the more likely it is that 

language learners will adopt formulaic sequences in order to ‘survive’ (e.g., perform the 
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tasks asked of them). However, before conclusions can be firmly drawn, it is important to 

note Wray’s criticisms of the literature, as well as her caveats for future research. As 

mentioned above, most adult second language data does not consider the function and 

context of formulaic language use (2002, p. 154) Further, as with all studies of formulaic 

language, researchers vary in their understanding of formulaic language and their 

definitions encompass different aspects of it. It is very important to include context, 

because the form may seem native-like, but the user may have no grasp of the functional 

or componential meaning- it may have been be used in the wrong context.  Therefore, 

post hoc decisions may exclude some data that another researcher would consider 

important, and other kinds of formulaic sequence would not even be registered.  There 

are often so few studies on a certain data set that what there is tends to be over-

interpreted, especially in the case of the naturalistic data (Wray, 1999, p. 225). Finally, 

and very importantly, what looks like creative overgeneralization or manifests as non-

native like selection may be related to language transfer and therefore the interaction 

between transfer, inter-language grammar, and native-like selection must be clarified. 
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CHAPTER THREE 
THEORETICAL BACKGROUND AND LITERATURE REVIEW: READING 

 
 

In this chapter, the reading model that informs this dissertation will be discussed 

as it applies to first and second language reading. Subsequently, in order to place the 

linguistic phenomena of this study in the larger context of language and its role in the 

reading process, this chapter will also discuss research on the relationship between 

language and reading. By establishing this relationship, a case can be made for the 

importance of understanding the relationship between formulaicity and the reading 

process. Finally, eye-movement methodology will be described, and the eye movement 

literature relevant to first and second language reading in general and for formulaic 

language in particular will be reviewed. In this section, the neutral, descriptive term 

reading behavior will be used rather than reading proficiency or any other phrase that 

involves an assessment, judgment, or estimation of a reader’s abilities.   

 
The Transactional Socio-Psycholinguistic Model 

 
The approach to reading that informs this dissertation is the Transactional 

Sociopsycholinguistic model developed by Goodman since the 1960’s (1994/2003). The 

Transactional model addresses the influence of the social and the individual, of the nature 

of learning, of the features and functions of text, of the nature of interaction with written 

language, and perhaps most importantly, sees reading as a language process like any 

other- one that is fundamentally focused on making sense. As a result of this orientation 

Goodman has come to understand that reading, like all language processes, is neither 
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controlled by nor dependent on the input an individual is exposed to, be it oral, 

orthographic, or otherwise (Goodman 1994/2003). 

 Based on and refined by miscue analysis- the study of unexpected responses in 

the oral readings of whole texts (Goodman, 1994/2003, p. 8), the Transactional Model 

has taken these observations and has come to characterize reading as an active, meaning 

making process in which readers’ knowledge of semantics, lexico-grammar, and 

graphophonic relationships guides and supports an efficient process of sampling, 

inference, prediction, and confirmation/ disconfirmation of predictions (1994/2003). This 

internal store of world and language knowledge allows readers to comprehend a text 

without needing to register every orthographic item presented to them. Specifically, a 

reader’s semantic knowledge enables him or her to predict, infer, and confirm the 

meaning the author is trying to convey. Lexico-grammatical knowledge allows readers to 

predict, infer, & confirm the words and structures used to realize this meaning, and 

graphophonic knowledge allows readers to use their understanding of the relationships 

between oral language and graphemes in the use of these strategies as well. 

The reader brings a wealth of world and linguistic knowledge to the reading of a 

text. Given that no two sets of knowledge are identical, no two readings of a text will be 

identical. Reading is a joint creation between the author and the reader in which the 

reader brings his or her own knowledge to the process of reconstructing an author’s 

message and in doing so forms a “parallel” text of his or her own (1994/2003, pp. 26-27). 

This point is important in understanding how different readers have different reactions to 

a single text, and a single reader behaves differently across different texts. This notion 
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will be taken into account in later sections of the dissertation in which reader behavior 

(i.e., eye movements for formulaic items) is considered against reader background (e.g., 

knowledge of these items and general expectations for the text). 

Reading as a Universal Process 

 It is important to emphasize that the reading process described by the 

Transactional model, and the evidence used to study this process, is consistent across 

different languages and orthographies. While Goodman’s seminal research was 

conducted with first language readers of English, miscue analysis shows the same process 

for first language readers in many languages, including Yiddish (Hodes, 1981), Polish 

(Romantowski, 1981), and Spanish (Freeman, 2001). These readers used the semantic, 

syntactic, and graphophonemic cueing systems, as well as predictive and confirming 

strategies, in a manner consistent with first language readers of English (Goodman, 

1970/2003, p. 91). Furthermore, studies which compare bilinguals reading in different 

languages indicate that they use the same strategies for both (e.g., Freeman, 2001). 

 Eye movement analysis provides further evidence that the reading process is 

universal. A study of native speakers of Russian reading Russian texts showed the same 

eye movement patterns as readers of English (Mirseitova & Paulson, 2000). Readers of  

Chinese, a non-alphabetic writing system, showed the same eye movement patterns as 

well (Sun, Morita, and Stark, 1985). These findings will be discussed further in the 

review of eye movement research below. 
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Second Language Reading  

 
While the Transactional Sociopsycholinguistic model of reading originally 

focused on reading in a first language, it has important implications for reading in a non-

native language (Carrell, 1998, p. 3). According to the Transactional 

Sociopsycholinguistic model, the semantic, lexico-grammatical, and graphophonic 

knowledge an individual brings to a text plays an important role in guiding reading 

strategies and, ultimately, in the text as it is reconstructed by the reader. A reader who 

approaches a text in a second language (or a second dialect, or one containing unfamiliar 

content) will be drawing from knowledge stores that may be quite different from those of 

the author’s (Goodman & Buck, 1973/1997). The reader may have different 

understandings of, or lack familiarity with, critical aspects of the culture, language, and 

writing system that readers more familiar with the text’s features would be able to draw 

upon in their predicting, inferencing, and confirming processes (Clarke, 1980/1998, pp. 

119).   

Second language reading research lags behind. Despite important implications for 

second language reading, the perspective above took some time to influence the theory, 

research, and pedagogy of second language reading (Carrell, 1998, p. 3). In the area of 

second language reading, particularly in studies of English as a second language, reading 

was still seen as a largely passive process in which readers decoded the language of the 

author, starting with the letter, the smallest textual unit at the “bottom” (Carrell, 1998, p. 

2). Even though the importance of culture-specific semantic knowledge for the 
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comprehension of text was recognized (e.g., Fries, 1963; Saville-Troike, 1973, p. 395), 

reading theory, research, and classroom practice did not recognize the active role of the 

reader and his or her higher-level knowledge in the process (Carrell, 1998, p. 2). This 

orientation was due in part to the influence of the behaviorist views of language 

acquisition and pedagogy dominant at that time (i.e., the 1940s-1970s; Richards & 

Rodgers, 2001, pp. 54-55). 

 Not only was first and second language learning seen as a passive process of habit 

formation, but the prevailing language teaching methodology, audiolingualism, saw 

written language as derivative of spoken. This resulted in language teaching curriculum 

in which it was not considered appropriate to introduce the written mode until a certain 

level of aural-oral proficiency had been achieved. According to this approach, reading 

was merely a matter of decoding spoken language (Carrell, 198, p. 2), and higher level 

information was not involved in the transformation of written language to its spoken form 

(Carrell, 198, p. 2). This orientation, in combination with the importance given to 

phoneme-grapheme relationships by structural linguists of that time (e.g., Lado, 1964), 

created an environment in which the decoding approach to the teaching of second 

language reading would be difficult to displace.  

Fortunately, however, the influence of the audiolingual method waned as 

practitioners came to realize that success with repetitive language drills in the classroom 

did not translate into real-world communicative ability (Richards & Rodgers, 2001, p. 

65). Given that the Audiolingual method was not resulting in language acquisition, it 

should not be surprising that its assumption that aural-oral development would lead to 
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reading proficiency did not bear out in practice either. If one has not acquired a second 

language, then what is supporting the second language reading process? These findings 

discredited the audio-lingual approach to second language reading and opened the door 

for other views (Carrell, 1998, p. 3). Significant among these new views were those of 

Chomsky, whose anti-behaviorist revolution influenced not only the field of language 

acquisition (Richards & Rodgers, 2001, p. 66) but reading via Goodman (1994/2003, p. 

9).      

In the domain of reading, researchers began to connect the new perspectives in 

first language reading to non-native reading, realizing that passive models could not 

account for the observation that students were using their background knowledge to 

actively process text (e.g., Clarke & Silberstein, 1977, p. 137; Clarke, 1979, pp. 138-

138). Additionally, researchers working within the framework of schema theory 

highlighted the importance of not only linguistic knowledge but world (content) and 

formal (rhetorical) knowledge as well  (e.g., Carrell & Eisterhold, 1983; Hudson, 1982). 

These researchers set the stage for a closer examination of the role of different cueing 

systems in the second language reading process. 

Before beginning the discussion below on the relationship between language and 

reading behavior, it must be pointed out that the notion that an absolute threshold of 

linguistic and cultural knowledge must be reached in order to read “well” is not tenable 

due to the dynamic context and text-dependent nature of reading (Devine, 1998). 

Furthermore, it is important to note that a “second language” reader is not a static entity. 

Readers’ language exists on a continuum with relation to the language of texts 
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(Goodman, 1970/2003, pp. 59-60). It can range from nearly identical to that of the text, to 

a dialect of the language of the text, to an interlanguage (language learner) version of the 

language of the text. Furthermore, as mentioned above, the reader’s content background 

and experience can differ from that which was presumed by the author, regardless of 

linguistic status. Therefore, a more accurate approach to analysis would not only focus on 

labels (e.g., native reader vs. non-native reader) but also on the relationship between the 

nature of the text and the reader’s knowledge and experiences. In this vein, Clarke 

(1980/1988, p. 121) and Freeman (2001, p. 74) encourage descriptions of readings rather 

than readers.  

 
The Relationship Between Language and Reading Behavior 

The Transactional Sociopsycholinguistic perspective holds that reading is a 

universal process across languages (Goodman, 1976/2003, pp. 90-93). However, given 

the importance of cueing systems to the process, and the difference in these systems 

between native and non-native speakers of a language, researchers began to ask questions 

about second language reading. Would first language strategies transfer to second 

language reading? What would a reading process look like when supported by cueing 

systems which contain different and limited information in comparison to native speakers 

(Carrell, 1988, p. 3)?   

Before discussing the manner in which second language reading might be limited 

in comparison to native reading, it should be noted that when actually given the 

opportunity to read whole texts, non-native readers have shown themselves to be more 

capable than expected given their developing second language systems (Goodman, 1996, 
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p. 61; Rigg, 1977/1988, p. 215). Further evidence of non-native competence comes from 

Hudson (1982). Working within the framework of schema theory, Hudson suggests that 

content schemata can scaffold the reading process such that readers can overcome gaps in 

their linguistic knowledge (p. 197).  

However, research also indicates that “limited language proficiency can exert a 

powerful effect on the behaviors utilized by readers” (Clarke, 1980/1988, p. 119). In a 

study examining the effect of second language status on reading, Clarke (1980/1988), 

used results of native language cloze tests to identify good and poor readers (as per 

syntactic and semantic acceptability of cloze responses). He analyzed these responses to 

reveal that good readers seemed to rely on semantic, rather than syntactic, cues. By 

comparing the results of first and second language cloze tasks for each reader, and 

analyzing the miscues of a selected good and a selected poor reader, Clarke determined 

that limited second language proficiency can cause “short circuits” in a second language 

reading, causing readers to use the kinds of strategies poor readers use, regardless of their 

abilities in their first language reading. Clarke concluded that while second language 

readers do appear to make use of universal reading strategies, their limited second 

language abilities can preclude them from doing so in an efficient, meaning centered 

manner (1980/1988, p. 120).  

Similar results were found by Cziko (1980), who analyzed the oral readings of 

non-native French speakers. According to Cziko, readers of lower proficiency relied 

more on orthographic information than did higher-level French as a foreign language 

readers and native French speaking readers (p. 113). He also concluded that the ability to 
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use contextual information in the reading process was related to language competence- 

the greater the level of proficiency, the greater their ability to use syntactic and semantic 

information (p. 110). According to Freeman (2001), second language readers may not be 

as efficient because they rely more heavily on all language cues, sampling a larger 

proportion of the text than native speakers might (p. 77). Devine (1987) followed ESL 

learners longitudinally and found that as their general language proficiency increased, so 

did their reading proficiency.  

  
The Relationship Between Formulaic Language Knowledge and Reading  

Unfortunately, little research exists which addresses the relationship between 

formulaic language knowledge and reading behavior. The few eye movement studies that 

consider formulaicity will be discussed in the section on eye movement research below. 

With regard to other methodologies, miscue studies have pointed out the potential 

influence of idiomatic language in observed responses (Goodman & Buck, 1973/1997).   

   In an analysis of dialect related miscues, Goodman observed that Americans 

reading a text by an British author produced unexpected responses to language which was 

idiomatic in the British, but not in the American, dialect.  He reported: 

This sentence, “It looked like a bad go of malaria” produces eight miscues. Only 
one directly involves go but four readers change the following word of. It 
becomes from, on, and for (twice). Two miscues involve it. One miscues on 
malaria. He rang off, a British alternate for hung up, produces four miscues. Two 
move to ran off.  (Goodman & Buck, 1973/1997, p. 458) 

 
Similarly, a considerable number of American readers produced “come around” in 

place of the British form of the phrasal verb, come round in the sentence “Look, could 

you come round at once?”  (1973/1997, p. 457). These may represent cases in which the 
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absence of a certain word combination in a reader’s dialect led to a different prediction 

about the text than the author intended. Similarly, the substitution of a formulaic phrase, 

in a flash, for an adverbial phrase in a few minutes by a young reader was reported for the 

following sentence in Goodman, Watson, and Burke (1987, p. 14):  “I’ll light a fire in the 

fireplace, and the porridge will be ready in a few minutes.” 

This semantically acceptable, grapho-phonemically influenced multi-word 

substitution occurred just as any semantically acceptable, grapho-phonemically 

influenced single lexical substitution might, and may be evidence of formulaic 

knowledge supporting the reading process.  The same individual’s lack of experience 

with certain idioms in the story (e.g., keeping house) led to unexpected responses as well 

(Goodman, Watson, & Burke, 1987, p. 158). 

For second language readers, Carrell & Eisterhold (1983/1988, p. 87-88) report on 

students who had difficulty interpreting the formulaic sequence road to ruin in a sentence 

contained in a popular ESL reading textbook:       

“By voting against mass transportation, voters have chosen to continue on a road to ruin.” 

      (Baudoin, 1977, p. 159) 

However, this was only an incidental report in a discussion of general language 

competence and reading behavior. Given the discussion of spoken formulaic language 

comprehension in the previous chapter (as summarized in Wray 1999; 2000; 2002), it is 

not surprising that readers might face the same obstacles in comprehending written 

idiomatic language as they do for oral. Unfortunately, it appears that as yet there is no 

research which focuses specifically on the strategies first and second language readers 
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use to make sense of these sequences in written language, or the ways that they use 

experience with texts to learn formulaic items. 

 
Formulaic Language and the Transactional Socio-Psycholinguistic Model of Reading 

          
According to the Transactional Socio-Psycholinguistic model, reading is language, 

and what is true of language is true of reading (Flurkey & Xu, 2003, p. xi). By this logic, 

if language has strong formulaic tendencies, then formulaic competence should influence 

the reading process. While formulaic language- e.g., idioms, phrases, polywords, and 

collocations- are “housed” within the lexico-grammatical cueing system, these multi-

word items relate to all of the cueing systems. A multi-word item can have cultural, 

semantic, and pragmatic connotations (Schmitt & Carter, 2004, p. 9), can be associated 

with a specific genre or register (Biber, 1988; Liu, 2003; Stubbs, 1996), and can have 

important discourse organizing and rhetorical functions (Wray, 2002, p. 87).  The 

potential implications of the formulaic nature of language for reading behavior as it is 

conceptualized by the Transactional Model will be returned to in the final section of this 

chapter.  

 
Eye Movement Research 

 
 In this section, eye movement methodology and research will be discussed. First, 

eye movement behavior and trends for native and non-native speakers will be reviewed. 

Subsequently, predictability effects, which are relevant to an understanding of the 

potential role of formulaicity in the reading process, will also be reviewed. Finally, the 

few existing eye-movement studies addressing formulaicity will be discussed. It is 
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important to note that the main conclusions drawn about eye movement behavior are 

based on studies which were conducted on the reading of short, decontextualized pieces 

of language (often single sentences). Therefore, it might be expected that the eye 

movement trends for the whole text readings in the present study will differ from those 

reported here. The ways in which they might differ will be elaborated upon below. 

 
Eye Movement Research: Reading in a First Language 

 
For over a hundred years, researchers have been recording and using information 

about eye movements to understand the cognitive processes involved in reading (Rayner, 

1998, p. 372).  Using eye-tracking equipment, researchers can record exactly which 

words the eye fixates, the durations of these fixations, and the direction that the eye 

moves. A recent review (Rayner & Juhasz, 2006) summarizes the findings of the past 

century. First, the eye does not move smoothly across lines of text in an unbroken 

manner, but rather moves in a series of jumps called saccades. The average length of 

these saccades for alphabetic languages is 6-9 character spaces, and each time the eye 

stops, or fixates, information is sent to the brain. Average fixation time ranges from 200-

250 ms, although this figure can vary. Information is only sent to the brain during 

fixations, during saccades (Rayner & Juhasz, 2006, p. 374). Specifically, when a word is 

fixated, visual information is in the foveal region, the area about 2-3 letters to each side 

of the fixation point. This is area of sharpest focus and the visual input within is easily 

identified. To the left or right of the foveal region is the parafovial region, which extends 

out approximately 15-20 letters. In this area, visual acuity is poorer than in the foveal and 
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visual input is more difficult to identify (p. 375).  Beyond this is the peripheral region (p. 

375). 

Eye movement findings challenge common intuitions about the reading process. 

First, research over the last century has very consistently reported that readers do not 

fixate every word (much less every letter) in a text but rather between 60 and 80 percent 

of the words (Rayner, 1997, p. 319). Also, ten to fifteen percent of fixations occur as 

regressions (Rayner & Juhasz, 2006, p. 374). Regressions are movements of the eye to 

fixate on previous segments of text. 

The perceptual span. In order to understand eye movement behavior and how it 

relates to the comprehension of written language, researchers have focused on 

determining the amount of information that can be obtained from a single fixation (i.e., 

the perceptual span).  The perceptual span is the area around the fixation point that the 

reader makes use of as he or she reads.  To do so, researchers have developed techniques 

that allow them to manipulate characters and words around a readers’ point of fixation to 

see what the reader was attending to (i.e., the eye-contingent display change technique). 

From such experiments (e.g., Polatsek, et al., 1981; Rayner et al., 1980; McConkie & 

Rayner, 1975; Rayner & Bertera, 1979), it was determined that the perceptual span 

extends approximately 15 character spaces in the direction readers read in the writing 

system under investigation, and only three or four characters in the other direction. In 

other words, the perceptual span is asymmetrical and determined by the direction in 

which a reader typically proceeds in a given writing system (Rayner and Juhasz, 2006, 

pp. 376-377).  
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What does the reader do with the information accessed from within the perceptual 

span?  Readers look ahead. They preview words in the parafoveal region, which can 

speed up processing or influence whether or not words are fixated at all (p. 377). Readers 

can use both orthographic and semantic information from these previewed words (p. 

377). Grammatical knowledge about words in the parafovea can be used as well. It has 

been noted that content words are fixated more often than function words (e.g., 83% of 

content words are fixated on vs. 38% of function words; Just & Carpenter, 1987, p. 37). 

In order for readers to fixate selectively on content rather than function words, they must 

be making use of grammatical information (O’Regan, 1979, p. 59). If a reader determines 

that a word in the parafovea is a function word, it is more likely that he or she will skip 

over it in search of a more informative word. The preference of readers for content words 

over function words is addressed below. 

 
The Linguistic Nature of Fixations: Content vs. Function Words 

 
 In the section above, it was stated that grammatical information about 

words in the parafovea can influence the location of a subsequent fixation, and 

that this grammatical knowledge is used to facilitate a fixation strategy that 

emphasizes content words.   In the section below, findings for fixation rates for 

content and function words are discussed, with implications for the analysis of 

reading behavior. Table 1 displays percent fixation values for content and 

function words in the literature: 
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Table 1: A Summary of Eye Movement Research on Percent Fixation for 

Content vs. Function Words  
 Percent 

of 

Content 

Words 

Fixated 

Percent of 

Function 

Words 

Fixated 

Difference 

Judd (1918) 55%  39% 16 

Just & Carpenter 

(1980) 

83% 38% 45 

Hogaboam & 

McConkie (1981) 

75% 30% 45 

Just & Carpenter 

(1984) 

74% 40% 34 

Paulson (2000) 79% 46% 33 

Paulson (2003) 60% N/A N/A 

Average 71 % 38.6 % 34.6  

 

 

This table indicates that, even though percentages of content words vary from 

study to study, there is a consistent difference in the quantity of content words vs. 

function words that are fixated. It is important to note that the variation in quantity of 

words fixated may be related to the nature of the text read (e.g., decontextualized 

“paragraphs” vs. whole texts). Of the studies above, the one with the highest percentage 

of words fixated (Just & Carpenter, 1980), used short decontextualized paragraphs, while 

the study with the lowest percentages of words fixated used a whole text (e.g., Judd, 

1918). 

 
How are differences in fixation rate between content and function words 

accounted for? These studies show that, on average, content words are nearly twice as 

likely to be fixated on than function words. This is attributed to the nature of these 

linguistic categories. The following explanations have been put forward: 
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• Content words typically provide more information about objects, events, and 

abstract concepts than do function words (Aronoff, 2004, p. 40). In the text read 

by the participants in this study, content words such as Peter, wife, nobleman, 

goose, prison, and honesty provided key information. However, it is important to 

note that in context, content words can also be predictable to point of redundancy. 

This helps to account for the fact that, on average, twenty-two percent of content 

words are not fixated.  

• Function words represent a limited, closed class of words with fewer alternatives 

than content words (Aronoff, 2004, p. 41). Once a grammatical structure has been 

assigned to a segment of text, these function words often become predictable to 

the point of redundancy (Paulson, 2000, p. 113).  

• Function words represent a limited, closed class of words with fewer alternatives 

than content words. Once a given discourse pattern has been established, words 

may become predictable or redundant (for example, a pronoun may be expected 

after a certain individual or object has already been referred to in the text). 

 

The points above are further discussed in the upcoming methods chapter, which explains, 

challenges, and ultimately justifies the use of the content/function word distinction in the 

analysis of eye movement data in the present study. 

 
Content and function word fixation trends support the transactional model of 

reading. The findings in the chart above are important because they strongly indicate that 

fixations are not random, nor do they occur at set intervals regardless of the linguistic 
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nature of a word. Instead, these findings indicate that fixation placement is highly 

selective and under the influence of the readers’ active process of constructing a 

meaningful parallel text (Paulson, 2000). These findings strongly suggest that the mind 

has control over the placement of fixations, and, in the interest of economy and 

efficiency, will fixate on areas of text that provide the most information (i.e., typically 

content words).    

How do readers selectively fixate on content words? It is possible for readers to 

fixate more frequently on content words because readers can obtain information about the 

linguistic category of a word from the out-of-focus visual input in the parafoveal region 

of a fixation (Just & Carpenter, 1987, p. 39). With this information, readers can decide 

whether or not that word should be fixated on next or skipped over in an attempt to 

process a more informative (typically content) word (O’Regan, 1979, p. 59; Rayner and 

Juhasz, 2006, p. 377). This interpretation implies that eye movement parameters such as 

sacaade size are controlled quickly enough such that information about a word gained 

from the parafoveal region can influence the decision as to whether or not to fixate it or 

to move on to a more informative word (O’Regan, 1979, p. 59). As discussed further in 

the upcoming section on predictability effects, this process is facilitated when readers 

have contextual information that supports predictions and inferences about the visual data 

obtained from in the parafoveal view (McClelland & O’Regan, 1981; Fisher & Shebilske, 

1985; Frisson, Rayner, & Pickering, 2005, p. 862). Contextual information includes 

semantic and discourse predictions (e.g., Frisson, Rayner, & Pickering, 2005, p. 862) and 
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lexico-grammatical predictions that result from the grammatical patterns that a reader has 

assigned to the text (Paulson, 2000, p. 112).  

 
Eye Movement and Reading Across Languages 

While Rayner and Juhasz (2006) report differences related to the nature of 

orthographic systems they state that “Nevertheless, it appears to be the case that when 

characters or words are converted into ‘idea’ units, the amount of time it takes to read a 

given sentence is relatively constant across languages” (p. 375).  For example, the 

compactness of written Hebrew, which generally does not represent vowels in writing, 

appears to result in shorter saccades (Rayner and Juhasz, 2006, p. 375). Additionally, eye 

movement data from native readings of whole texts in Spanish (Freeman, 2001), Russian 

(Mirseitova & Paulson, 2000) and a shorter text in Chinese (Sun, Morita, & Stark, 1985) 

report the same trends for fixations, durations, and regressions as the English language 

studies cited above (this latter study used paragraphs taken from a popular science 

magazine (Sun, et. al., 1985, p. 502). 

 These findings support the idea that reading processes are similar across languages 

and writing systems. 

 
Predictability Effects 

A considerable amount of research indicates that readers are sensitive to contextual 

constraints, particularly the predictability of a word (e.g., Ehrlich & Rayner, 1981; 

Rayner & Well, 1996). This point is important to this study because several researchers 

believe that formulaicity contributes to predictability (e.g., Frisson, Rayner, & Pickering, 



 97 

2005, discussed below). According to Frisson et al. (2005) “a word is predictable when 

the likelihood that a word will follow a given context fragment is high” (p. 682). They 

cite as an example the sentence context “He mailed the letter without a _______” as an 

environment in which the word “stamp” is more predictable than in the sentence context 

“He saw a beautiful ______” (p. 682). In other words, the former sentence context is 

more constraining for the word stamp than the second. This research indicates that the 

more predictable a word is from its context, the more quickly it is processed (Frisson, 

Rayner, & Pickering, 2005, p. 862).  

    Predictability influences several aspects of eye movement. It can result in fixations 

of shorter duration on the first fixation of a word as well as shorter gaze duration (the 

total sum of all fixations on a word before another word is fixated). It can result in shorter 

total duration time for a word, can increase its likelihood of being skipped, and decrease 

likelihood of being re-fixated (Frisson, et al., 2005, pp. 862-863). These predictability 

effects are cited as evidence that the eye is “under the control of cognitive processes 

involved in sentence comprehension” (Underwood et al., 2004, p. 155). These studies on 

predictability effects are important because, as will be seen in the section below on eye 

movement research for formulaic language, a relationship appears to exist between 

predictability and formulaicity. 

Furthermore, before moving on, the caveat given at the beginning of this section 

should be addressed: the eye movement findings for the decontextualized language used 

in the eye movement studies reviewed above might differ from those collected for 

readings of whole texts. In the discussion of predictability above, Erlich and Rayner 
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(1981) and Rayner and Well  (1996) report that readers are sensitive to contextual 

constraints at the above-word level. Given that this is so, it might be expected that these 

effects are even more pronounced in an authentic, coherent text in which readers can 

make use of expectations resulting not only from meaning but from genre-related, mood, 

stylistic, and register information from the text.  This last point is also important to the 

interpretation of the data from this study, and will be returned to in the data analysis 

section. 

 
Eye Movement Research: Reading in a Second Language 

 
Very little eye movement research has been conducted on non-native reading. An 

early study of foreign language reading showed more fixations, regressions, and greater 

variability of fixation duration as compared to native readings (Huey, 1908/1968). 

Underwood, Galpin, & Schmitt, 2004, p. 160) found the same trends and believe that it is 

due to less efficient processing of text. Oller & Tullius (1973) used Eye Movement 

Photography (EMP), a technique similar to the eye tracking methods used in current 

research, to record the fixations, durations, and regressions of a group of native and 

English as a Second Language readers for an English language text.  The texts they read 

were passages from “standardized material for advanced college level students” (Oller & 

Tullius, 1973, p. 71). As in Huey (1908) and Underwood et. al. (2004), this study 

indicated that non-native readers made more fixations and had longer fixation durations 

than their native speaking counterparts (p. 69). 
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Eye Movement Studies: Formulaic Language 

 
 Very little research has been conducted on the reading process for formulaic 

language. The studies discussed in this section are of limited relevance to the present 

dissertation, as they involve eye movement data for the reading of short, de-

contextualized, highly controlled, artificially constructed text, and examine very specific, 

limited aspects and subtypes of formulaic language. However, they do provide evidence 

that readers’ knowledge of formulaic language influences the reading process. 

            The first two studies involve the notion of transitional probability and its effect on 

the reading process. Transitional probability is derived from corpus data and is related to 

formulaic language in that it is a calculation of the likelihood that one word will follow 

another. For example, it is more likely that the word accept would be directly followed 

by the word defeat than the word loss. Therefore, defeat has a higher transitional 

probability of following accept than loss does. To describe it from a formulaic and corpus 

linguistic perspective, transitional probability can be described as a measure of 

collocational strength, i.e., of the probability that two words will co-occur. McDonald 

and Shillcock (2003) compared the eye movement behavior for verb-noun pairs of 

differing transitional probability and reported lower fixation durations for nouns of high 

transitional probability than for nouns of low transitional probability.  In other words, for 

sentences with key pairs such as accept defeat/ accept losses, the noun which collocated 

more strongly with the verb (i.e., defeat) would be processed more quickly, as evidenced 

by shorter fixation durations. 
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 However, there is some controversy regarding the exact role of transitional 

probability information in the reading process. While MacDonald and Shillcock claim 

that this transitional probability information is accessed independently of the general 

predictability information described in the section above, the second set of researchers 

involved in the study of transitional probability effects on eye movement behavior (i.e., 

Frisson, Rayner, & Pickering, 2005) replicated MacDonald et al. (2003) and concluded 

that transitional probability is a factor contributing to general predictability effects but not 

independent of them. Regardless of the relationship between transitional probability and 

general predictability information in the eye movement reading models described by 

these researchers, both of these studies indicate that transitional probability, and therefore 

formulaicity, is exploited in the reading process. These findings justify further study of 

formulaicity and reading behavior. 

The third and final study in this section specifically addresses the eye movement 

behavior for formulaic language, comparing data for adult native and non-native readers. 

Further exploring the notion predictability effects, Underwood, Galpin, and Schmitt 

(2004) tested whether or not the “short context available in familiar idioms and other 

formulaic sequences […] can also provide sufficient context to facilitate the processing of 

the terminating word” (p. 155).  The study analyzes data for a range of formulaic items, 

including non-compositional idioms (e.g., put your nose to the grindstone), proverbs 

(e.g., every cloud has a silver lining), and transparent and metaphorical set phrases (e.g., 

don’t put all your eggs in one basket). By comparing fixation and duration data for key 

words in both formulaic and non-formulaic contexts, Underwood et. al. found that native 
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speakers evidenced fewer fixations, or fixations of shorter duration for the terminal words 

of formulaic sequences than for the same word in a non-formulaic control context. They 

concluded that the decrease in fixation and duration time for the words in the formulaic 

context, as compared to the same word in a non-formulaic context, is evidence for the 

predictive power of the initial words of a formulaic sequence. In other words, the 

beginning co-text of a formulaic sequence provides a context by which the following 

words might be predicted. The design of this experiment will be further discussed in the 

upcoming methodology chapter, and the results for the non-native speakers will be 

discussed in the section below. 

 
Eye Movement Studies: Non-Native Reading of Formulaic Language 

 
The results of Underwood et al. (2004) for native speakers of English are not 

surprising, given the supportive role of formulaic language for other processing modes 

(e.g., Wray, 2002). However, non-native readings of formulaic language showed different 

results. While formulaic language showed a facilitative effect for non-native speakers 

(i.e., word skipping, but to a lesser degree than for native speakers), the durations of 

fixations of key terminal words were not significantly shorter in formulaic contexts than 

in non-formulaic contexts. The researchers suggest that formulaic language confers 

processing benefits to both native- and non-native speakers, but that the effect was much 

greater for native speakers (pp. 162-163). Unfortunately, the researchers did not establish 

or discuss the relationship between non-native speakers’ knowledge of the key formulaic 

items and their eye movement behavior for these items. The present study will attempt to 
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do so, albeit in a limited manner, via retelling procedures as described by Goodman, 

Watson and Burke (2005). 

 
Eye Movement Research Supports the Transactional Sociopsycholinguistic Model 

 

The trends in the eye movement data reported above supports Goodman’s 

contention that reading is a language process. It is an interaction between (a) a linguistic 

message that has been visually encoded in accordance with a set of orthographic rules, 

and (b) a highly organized language system which supports and guides this interaction.  

Specifically, eye movement data show that:   

 

• Reading is active: Eye movements are under control of the mind. 
Specifically, semantic and lexico-grammatical information influence eye 
movements. 
 

• Reading is efficient: The mind avails itself of language and contextual 
information as well as unfocused, “fuzzy” graphic input from the 
parafovea in order to fixate on as little written text as possible. 

 
 

Recent eye movement research using whole texts and working within the 

Transactional Sociopsycholinguistic paradigm (e.g., Duckett, 2001; Freeman, 2001; 

Paulson, 2000) shows that, in addition to the trends above, the strategies described by 

Goodman (e.g., prediction, confirmation) occur in the practice of oral reading. In sum, 

the Transactional Sociopsycholinguistic model is well supported by eye movement data, 

and is an appropriate theoretical foundation to support the present study.   
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Implications of Formulaic Language for the Reading Process as Described by the 
Transactional Sociopsycholinguistic Model 

  
As of this point, the present dissertation has discussed the concept of formulaicity, 

the Transactional Sociopsycholinguistic model, the relationship between language and 

reading as understood by this model, and has reviewed evidence from several research 

methodologies, including miscue analysis and eye movement studies. Now it is 

appropriate to ask the question that underlies this endeavor: What are the implications of 

formulaicity for reading behavior, as it is understood by the Transactional 

Sociopsycholinguistic model? 

To frame the issue in Transactional Sociopsycholinguistic terms, advances in 

computer technology (e.g., Sinclair 1991; 2004) have allowed researchers to understand 

the lexico-grammatical cueing system at a deeper level.  How might this new 

understanding inform the interpretation of reading behavior? In order to provide a 

conceptual schema for the data analysis in subsequent chapters, the following section  

attempts to address this question.  

 

How Does Formulaicity Fit Into the Lexico-Grammatical Cueing System? 

 Before proceeding, the place of formulaicity in the lexico-grammatical cueing 

system must be established.  Goodman draws on Halliday’s concept of lexico-grammar 

(e.g., Halliday, 1975) in his description of how language, reading, and meaning relate. A 

critical aspect of Halliday’s concept of lexico-grammar is that the formulaic nature of 

language is proof that “there is no boundary between lexis and grammar: lexis and 

grammar are interdependent” (Stubbs, 1996, p. 36). As Goodman puts it, “Halliday puts 
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the lexicon- the set of words of the language- as well as the morphology- the word 

structure of the language- on the same level as the grammar” (Goodman, 1970/1993, p. 

69; 1994/2003 p. 32).  

Goodman cites three supportive sub-systems within the lexico-grammatical level: 

sentence patterns/word order, pattern markers (e.g., function words and inflections), and 

rules.  Halliday’s concept of lexico-grammar would also emphasize the fundamental 

influence that lexis has on these three grammatical systems. Linguists such as Sinclair 

(e.g., 1991; 2004) have continued to develop Halliday’s concept of the lexico-grammar. 

Now, decades later, the following quote describes their conclusions about grammar and 

lexis:    

The picture which began to emerge was as follows: we have a broad set of 
generalizations about language relating to its overall structure […] But these 
broad generalizations provide no more than a template, a set of highly abstract 
guidelines as to what might be done with the language […] the way the 
structure is realized depends very much on the words.  (Willis, 2004, p. 42)   

 
 

What Willis and other researchers are asserting is the following: Grammar is not 

simply a set of rules that dictates word order. When considering the collocational 

tendencies of words, and the great number and multiple uses of formulaic language, it 

becomes apparent that these multiword sequences shape the structure of sentences- of all 

discourse- and must be accounted for in language behavior. To relate this to meaning, as 

Sinclair has in his concept of the meaning unit (2004), often words are co-selected in 

order to mean in a conventional, understandable, precise manner. This co-selection 

manifests as repeated, predictable, and formulaic stretches and pairings of words.    

Goodman drew on the Hallidayan tradition to shed light on the reading process 
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(1994/2003, p. 11). Now, decades later, research inspired by the Hallidayan tradition can 

shed light on it again (e.g., Goodman & Fries, ‘On Context’). This dissertation aims to 

support this cross-fertilization between linguistics and reading science. 

 
Redundancy and language.  Before proceeding, the concept of redundancy and its 

contribution to reading must be addressed. Redundancy is a critical feature of language. 

By containing redundant, or repeated bits of information, a listener is more likely to 

understand a message even if part of it was unclear or lost (Pinker, 1994, p. 178). In the 

following sentence: 

The birds fly.  

both the subject and the verb have information which indicates plurality (Crystal, 2003, p. 

390). Similarly, in this sentence: 

I see two cats. 

the plural marking on the noun is redundant. Indeed, many languages do not mark nouns 

for plurality if it is already indicated by a number or quantifier (Swan, 2001). Different 

linguistic systems disperse their redundancies differently, but they are a common feature 

in all languages because they aid communication. Goodman discusses the way in which 

this redundancy, as well as formulaic redundancy, can support reading (Goodman & 

Fries, ‘On Context’; Goodman, 1967/2003 p. 52). 

 As discussed in the previous chapter, formulaic language is predictable and thus 

supports aural comprehension (Wray, 2002, p. 95). If one word of a formulaic sequence 

is missed, the meaning may still be clear given the context. It might also be hypothesized 

that, given the tendency towards efficiency observed in reading behavior, readers would 
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not fixate all words in a written formulaic sequence. This would be possible because 

some of these words would be redundant given the context. For example, in a supportive 

context, the phrase ‘lift a finger’ might be predicted just by registering the word ‘lift’ or 

‘finger’. 

 
      Formulaic language: supporting the reading process. How, specifically, might 

formulaic information be incorporated into the general predictive processes described by 

the Transactional Sociopsycholinguistic model? The Transactional Sociopsycholinguistic 

model states that readers use world, genre, stylistic, mood, and register information in 

conjunction with lexico-grammatical knowledge to predict upcoming text, including 

words (Goodman, 2003). Based on this, the simplest implication of formulaic language 

for reading in this model is that readers will use this same contextual information to 

predict a sequence of words. To put it another way, the redundancy and predictability 

afforded by formulaicity may allow readers to comprehend a set of words at once, rather 

than just a single word. Additionally, just as context allows readers to predict formulaic 

sequences, formulaic sequences provide special information that gives back to the 

predictive process. Prediction from the context may be supported by the use of 

orthographic information from the foveal or parafoveal view, just as it is for single words 

(Rayner & Juhasz, 2006, p. 377). The predictability of a formulaic sequence in 

conjunction with a parafoveal preview may render part of the phrase redundant, resulting 

in word skipping. Additionally, it may result in decreased processing time as indicated by 

a shorter duration if the redundant word(s) is/are fixated. In sum, it is hypothesized that 

there are two levels of prediction, both of which may support each other: (a) one in which 
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the context predicts a whole sequence, and  (b) one in which a word in a formulaic 

sequence triggers the rest of the sequence (e.g., from the micro-context of the sequence 

itself). Below the relationship between types of formulaic language and possible 

implications will be presented. 

Fixedness. As described in the previous chapter, formulaic language varies in 

terms of compositionality (transparency), fixedness, and continuity. Different kinds of 

formulaic language may affect, guide and support the reading process in different ways. 

Above it was stated that formulaic language varies from completely fixed to variable. 

What might reading behavior look like for polywords, which, due to their complete 

fixedness, can behave identically to a single word and function as a single part of speech? 

The reader knows that these sequences do not permit variation, and this might be 

reflected in reading behavior. 

Formulaic sequences can result in a lot more redundancy than expected. There are 

some instances in which one part of a phrase might be predicted from another with very 

little textual context: 

 
1.  We won’t have a roof over our _____________. 
2. He tossed and __________ all night. 
3. He racked his _________ for a solution. 

  
However, without greater context, many options are possible for the missing words in 

these sentences: 

 
1. _____ won’t have a roof over ____ heads. 

2.   ____ tossed and turned all night. 

3.____ racked ___ brains for a solution. 
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However, readers working with whole texts are more likely to have the necessary context 

to support their meaning making process, thus rendering even more of the text redundant:  

 
1.  Peter tossed and ______ all night, racking ____  brain for a solution, but to no  

     avail. 
 
2. Do something to help us, or ___ won’t have a roof over ___  ____ much longer. 
 
 

Discontinuous formulaic phrases such as these provide frames that structure sentences 

in predictable and consistent ways in a manner similar to the sentence patterns described 

by Goodman (1994/2003). Readers know that these formulaic phrases contain slots into 

which pronouns or other word classes need to be inserted. Given an understanding of the 

context, pronouns such as his in sentence (1) or our in sentence (2) above may be 

redundant.    Imagine the predictive power afforded a reader supported by a whole text! 

 
Formulaic language provides pragmatic, semantic, and genre-related information. 

Just as individual words have connotations and associations with specific genres, moods 

and registers, so do formulaic phrases. For example, according to the native-speaking 

participants in this study, the following phrases from the story are associated with the 

fairy tale/ folk tale genre: 

 
What is the meaning of this? 

Now be off with you! 
 
But the information that a formulaic sequence provides goes much deeper. As Wray 

(2002) points out, formulaic phrases function to establish identity and can have important 

pragmatic and sociolinguistic connotations (p. 89). The native speaking participants in 
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this study also reported that sentence (1) is only said by an individual of higher status to 

one of lower status. The reader is supported by the pragmatic expectations for this phrase, 

and pragmatic knowledge of this phrase can influence future expectations and 

predictions. 

   Formulaic language can provide semantic information as well. The example of the 

phrase to lift a finger was given above to illustrate that one part of a phrase might trigger 

another, given the appropriate context. However, the phrase also provides the reader with 

another kind of information. A formulaic sequence can be associated with, or restricted 

to, a certain semantic category (Stubbs, 1996). In the case of lift a finger, the native 

speaker knows that it is only used in the negative, and never in the positive, e.g.: 

 
1.  He never lifts a finger around here 

  

2. *He always lifts a finger around here 
 

As per a search of the British National Corpus, this phrase does not occur in the 

negative (except for one case involving a creative manipulation of the sequence in the 

form of a pun). With regard to eye movement behavior for a text containing this phrase, it 

is possible that whatever negative word is used in conjunction with it would be redundant 

information, because readers know that this phrase only occurs in the negative.  Corpus 

studies indicate that this kind of connotation is an important feature in language, although 

its true extent has only begun to be uncovered (Stubbs, 1996).  

It is a testament to how formulaic nature of language can contribute a great deal of 

information to any meaning making process.   An understanding of the complex and 
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often subtle predictability and redundancy described above may contribute to an 

understanding of eye movement behavior, particularly the incredible efficiency with 

which readers create meaning from text. 

Summary and Overview of Upcoming Chapters 

 

 Up until this point, the research questions, significance, and theoretical 

foundations of this study have been presented. First, the linguistic tradition that informs 

this study was described, in particular the British/ Neo-Firthian Schools and their 

development and study of the formulaic nature of language. Subsequently, Goodman’s 

Transactional model of reading was reviewed, and the research of two important research 

methodologies, eye movement and miscue analysis, were reviewed as relevant to this 

model and the research questions of this study. Finally, this chapter presented the 

mechanisms by which the predicable nature of formulaic items support the active, 

meaning centered reading process described by the Transactional model of reading. 

 In the upcoming chapters, the two major analyses of this study will be presented. 

In the next chapter, the corpus analysis of the formulaic items read by the participants in 

this study will be presented. In the following chapter, the eye movement patterns 

recorded for the native and non-native readers will be presented and analyzed. This 

dissertation will conclude with a discussion of the theoretical and pedagogical 

implications of this study to the field of linguistics, second language acquisition, 

language pedagogy, and the teaching and learning of reading. 
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CHAPTER FOUR: METHODS 
 
 

This chapter outlines the methodology and data analysis procedures chosen to 

address the research questions of this dissertation. First, participants and materials will be 

discussed, followed by the equipment, software, and procedures for eye movement, 

retelling interviews, and corpus analysis. 

 
Research Questions and Summary of Methodology 

This dissertation uses eye movement, retelling, and corpus analysis techniques to 

explore the role of formulaic language in the reading process.  The research questions 

that guide the design and analysis procedures of this study are as follows: 

 

1. What kind of semantic and lexico-grammatical information is provided by the 

formulaic sequences in Peter and the Nobleman? 

 
2. What are the fixation patterns for native English speaking participants’  

reading of the formulaic items in Peter and the Nobleman? 

 

2a. For a given native language reader, does the percent of fixation for content 

and function words contained in formulaic sequences differ significantly from the 

percent of fixation for content and function words in a baseline segment of text 

that does not contain formulaic items? 
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3. What are the fixation patterns for non-native English speaking participants’ reading of 

the formulaic items in Peter and the Nobleman? 

 
3a. For a given non-native language reader, does the percent of fixation for 

content and function words contained in formulaic sequences differ significantly 

from the percent of fixation for content and function words in a baseline 

segment of text that does not contain formulaic items? 

 

3b.  In what ways does the eye movement behavior described for non-native 

speakers of English differ from that of the native readers in this study? 

 
       To answer the first research question, the formulaic items in the text were described 

as per the characteristics and categories established in the previous chapter. Several 

published corpus-based resources (Collins English Dictionary, 2005; Collins COBUILD 

Dictionary of Idioms, 2002; and Collins COBUILD Dictionary of Phrasal Verbs, 2002) 

were used to 1) establish the formulaic status of, and 2) describe, the formulaic items in 

the text. These items were further described in an original, in-depth, corpus search of the 

Collins COBUILD Online Wordbank Corpus of British and American English and the 

British National Corpus. To answer the second and third questions, the eye movements of 

native and non-native speakers were collected and analyzed. The manner of analysis, and 

the analysis itself, is further described below.  In addition, to answer the third question, 

the eye movement data for non-native speakers was considered in light of the interview 

data obtained in a post reading retelling session. Specific aspects of these questions, 
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including the nature of the baseline and formulaic conditions as well as the use of content 

and function words as categories of analysis are also discussed in this chapter. 

 
Participants 

The eye movement data collected in this study served as a supplement to the 

corpus analysis of the formulaic items in Peter and the Nobleman in chapters five and 

six. Eye movement data from three readers were used to exemplify the conclusions drawn 

from this corpus analysis and to highlight avenues of future research. Data from a total of 

ten readers was collected in the EMMA Laboratory at the University of Arizona  (five 

native speakers of English and five native speakers of Spanish).  The participants were 

recruited via email and were compensated monetarily for their time. For the first 

language readers, any native English speaker with education at the college level was 

eligible to participate. For the non-native reader data, participants with the same first 

language were chosen to reduce complicating variables such as different linguistic or 

orthographic backgrounds. The decision to collect data from Spanish speakers was due to 

the large number of potential participants in attendance at the University of Arizona, 

where the study was conducted. The Spanish speaking readers were eligible to participate 

if they 1) self-identified as Spanish dominant (i.e., they must have considered themselves 

more proficient in Spanish than in English) and 2) were graduate students at a university 

in an English speaking country. This latter requirement was crucial because the complex 

forms, functions, restrictions, and associations of idioms and fixed expressions are some 

of the most difficult, and thus one of the last, aspects of a second language to be learned 

(Wray, 2002, p. 148). For the purposes of this study, non-native readers who have had at 
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least some opportunity to learn the complexities of the key idioms and fixed phrase items 

were needed. Given university requirements for entry and continued enrollment, a high 

level of proficiency in English (and reasonably lengthy exposure to a wide range of 

language), could be assumed. 

Of the ten participants for whom eye movements were recorded, data from three 

readers were selected for further quantitative and qualitative analysis.  Two of them were 

native English speaking readers (Deb and Larry), and the third was a non-native reader of 

English (Lupita). These three readers were selected because they produced the highest 

quality data (e.g., the least amount of data loss and the best calibration). Data loss, 

calibration, and other technical, equipment-related issues are discussed below.  

 
Number of Participants 

 The number of participants in this study is appropriate for the scope, aims, and 

nature of its research questions. First, as mentioned above, the eye movement data in this 

study serves to support and exemplify conclusions drawn from the corpus analysis of the 

formulaic items in Peter and the Nobleman. Additionally, given that this study is the first 

to look at the reading of formulaic language in a whole text, the eye movement findings 

from three readers is sufficient to establish directions for future inquiry. Finally, this 

study is informed by the Transactional Sociopsycholinguistic model of reading, which is 

in turn based on and refined by miscue analysis (Goodman, 1994/2003, p. 8). While total 

miscue studies number in the hundreds, covering a wide variety of participant types 

(Goodman, 1994/2003, p. 8), individual studies often analyze a relatively small number 

of participants. This is because miscue analysis involves qualitative analysis as well as 
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quantitative. Each reading produces many points of data in that each miscue can be 

described at many levels (Goodman, Watson, & Burke, 2005).  Similarly, many eye 

movement studies make use of large amounts of data from relatively small numbers of 

participants. According to Paulson (2000, p. 27), there were eight in McConckie & Zola 

(1979) and twelve in Underwood, Clews, and Everatt  (1990). In addition to descriptive 

quantitative analysis, the present dissertation analyzes key formulaic items in depth; 

therefore, many points of data will be obtained from a single reading. 

 

Equipment: Recording Eye Movements 

The participants read the text from a computer monitor that was adjacent to an 

Applied Science Laboratories Model 504 5000SU Eye-Tracker. The 5000SU Eye-

Tracker records eye movements by registering the reflection of an infrared light source 

aimed at the cornea and pupil of a participant’s left eye. A chin rest or bite bar is not 

necessary because the Eye Tracker component of the apparatus can follow the small head 

movements that occur in a typical reading situation. This area is equal to “approximately 

one square foot of head movement” (“Model 504”).   This recorded information is 

translated into a series of coordinates which are saved as raw data in an .eyd file. This 

information is also translated into a real time image of the participant’s eye movements 

that can be seen on a secondary monitor. This secondary monitor is connected to the main 

monitor from which the participants read, and displays what is on the main screen. The 

real time image of the participant’s eye movements appears as a white, cursor-like object 

that moves along the text as the participant reads.  
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Materials 

Text 

 The text read for this study was adapted from a 704-word folk tale titled Herschel 

and the Nobleman (Appendix A) which was taken from a collection of similar tales 

entitled “While standing on one foot: Puzzle stories and wisdom tales from the Jewish 

tradition” (Jaffe & Zeitlin, 1993, pp. 56-61). The selection criteria for this study were the 

following: 

 
1. The text must be authentic and intact. 
2. The text must belong to a cross-culturally familiar genre.  
3. The text must be a narrative. 
4. The text must have a relatively engaging story line. 
5. The text must contain at least fifteen formulaic items. 

 

A narrative was chosen because it is a familiar genre across cultures and would be 

relatively straightforward for the participants to read.  Narratives “involve knowledge of 

the world shared by reader and writer,” and are, as a result, “one of the easiest kinds of 

texts to understand and recall” (Taylor, 2000, p. 10). There is a general consensus as to 

the characters, motives, settings, complications, plot sequences, and values that are 

typically found in narratives.  

Narratives are expressions of event based experiences that a) are either stored 
in memory or cognitively constructed, b) are selected by the writer to transmit 
to the reader, and c) organized in knowledge structures that can be anticipated 
by the audience. 

(Koda, ctd. in Taylor, 2000, p. 155) 

Narratives are a good choice for research and pedagogy, in that little formal experience is 

needed for the readers to interpret them. Even young children are able to comprehend the 
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event sequences in folktales and other stories (e.g., Scollon & Scollon, 1981; Stein and 

Glen, 1979, ctd. in Taylor, 2000, p. 155). Narratives are used in literacy programs for 

young children learning to read in a first language, and often represent their first 

experience with literature both at home and at school. 

 

Peter and the Nobleman: typical of its genre. As discussed above, a text was chosen 

that would be relatively straightforward for both native and non-native speakers to 

comprehend. This was so that reading behavior for the formulaic items in the text could 

be related to readers’ knowledge of these items, and not confounded by comprehension 

difficulties related to culturally unfamiliar concepts and rhetorical structures. Each 

exemplar of a genre or subgenre, however, can range in terms of how closely it matches 

the norm. A comparison of the text Peter and the Nobleman to the norms for its genre 

established by fairy and folktale researchers Propp (1968) and Taylor (2000) indicates 

that it is a typical folktale and therefore appropriate given the goals of this study.  It is 

reasonable to expect that any participant in this study with experience with the genre 

would find that his or her expectations for the text would be confirmed as they transact 

with it. It is also reasonable to expect that readers will not experience comprehension 

difficulties related to unfamiliar or unexpected storylines. 

The table below, adapted from Taylor (2000) and Propp (1968) outlines the main 

characteristics of folktales and indicates whether or not they are present in Peter and the 

Nobleman.  
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Table 2: Summary: Characteristics of Typical Folktales that are Present in Peter and the 

Nobleman 

Characteristics Present in Peter and the Nobleman? 

Oral dialogue Yes (Ten instances of spoken dialogue, totaling 26 
% of the text) 

Time ordered story structure Yes 

Concrete vocabulary Yes (Of all of the nouns used in the story, only nine 
were not concrete. These include wrongdoing, smell, 

pangs, meaning, answer, moment, solution, twenty-

four hours, and freedom) 

Illustrations that provide 
context 

Yes (reading task included illustration on the title 
page) 

Mandatory Elements of a 
Fairytale   

Yes 
   
 The Hero:           The character who seeks  
                             something  
                            (represented by Peter, a poor    
                              man who must  
                            feed his family) 
 
 The Dispatcher:   The character who sends the  
                              protagonist on  
                              his or her quest via a message  
                              (represented    
                              by Peter’s wife)  
 
  The Princess: The general term for the  
                              “object” that the  
                              hero is rewarded with  
                              (represented by the    
                              roast goose). 
 

 

Changes to the text. Three changes were made: First, references to the culture of 

origin (i.e., the name of the main character and of the village) were substituted with 

words that were less specific to that culture (i.e., Herschel became Peter, and Ostropol, 

the town, was simply referred to as his village. Second, in the interest of adding an 
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additional formulaic item for analysis, the phrase to no avail was substituted for “but no 

ideas came to him” in the following sentence:  

Herschel tossed and turned all night, racking his brain for a solution, but no 

ideas came to him. (p. 59) 

 

These changes were made in order to ensure that the information obtained in each 

readers’ retelling would be as valid as possible. It is important to have accurate 

information about  readers’ beliefs, expectations, and perceptions of a text, both before 

and after a reading. This information was used  in the analysis of  eye movement patterns 

(for example, in one retelling, a participant reported that she was a staunch vegetarian, 

and that the segment of the text which described the preparation and cooking of a goose 

was highly unpleasant for her). Ideally, an analysis of eye movements for a whole text 

reading should consider strong reactions such as these. Because the majority of 

participants were aware that the researcher’s ethnicity matches the ethnicity of folktale 

(in its original form), a concern arose that the readers would not accurately report their 

expectations, beliefs and perceptions about the characters and events in this folktale for 

fear of offending the researcher. For example, among the questions asked in retelling 

were “What did you think of the folktale?” and “What were your impressions of the main 

character? Was he a typical main character? How did you feel about the way he handled 

his predicament?” By taking out these cultural references, the risk of collecting 

inaccurate retelling information may have been lessened. 
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Why a Whole Text? 

 In this section, the decision to analyze the reading behavior for an authentic, 

coherent, whole text will be discussed.  This choice was appropriate because the present 

study is committed to an analysis of a specific kind of reading: the kind of reading that 

occurs when a text that was written with the intent to communicate is read by an 

individual who wishes to understand it. If the goal is to understand this kind of reading, 

then data on the purposeful reading of an authentic text should be collected. This choice 

contrasts sharply with reading studies that use data collected from individuals  “doing 

things they wouldn’t normally do while reading things they wouldn’t normally read” 

(Paulson, 2000, p. 23). Prominent examples include lexical naming tasks, in which 

individuals are asked to read single words aloud, and lexical decision tasks, in which 

participants are asked to determine if an individually presented item is an existing word 

or a non-word (Rayner & Juhasz, 2006, p. 373). 

Many researchers have concluded that the use of eye movement procedures, 

which examine the reading of larger linguistic units such as sentences and paragraphs, is 

a more valid representation of the reading process  (Underwood & Batt, 1996, p. 145). 

However, as noted previously, decontextualized sentences and paragraphs do not fully 

represent the kind of purposeful reading this dissertation aims to explore. For example, 

the one existing study addressing the eye movement behavior of native and non-native 

readers reading selected subtypes of formulaic language (e.g., Underwood, Galpin, & 

Schmitt, 2004) did not use a whole text but rather isolated, short passages specifically 

created for the study. In the interest of experimental economy, they fashioned their test 
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items such that they would include both a key word in a formulaic context and non-

formulaic control for another test item in another passage. This resulted in “texts” such as 

the following (this one includes the formulaic item beat around the bush and the word 

basket, which is the non-formulaic control for the word basket in the phrase don’t put all 

your eggs in one basket): 

 
You’ve been talking in circles for 30 minutes trying to tell me something. 
Please don’t beat around the bush for another half hour, but just get to the 
point and tell me! If it was you who dropped my flower basket, don’t worry, 
because I won’t be angry with you. (Underwood, Galpin, & Schmitt, 2004, 
p. 170) 

 

The stilted nature of this passage aside, this short, decontextualized piece will not elicit 

the kind of behavior seen in the purposeful reading of an authentic text such as a folktale. 

What does a whole-text reading look like?  Above it was stated that the reading of 

short pieces of language such as the passages in Underwood, et. al., (2004) above might 

differ from the reading of authentic, coherent, whole texts. Why might this be so? The 

answer lies in the dynamic nature with which a reader interacts with the latter.  Coherent 

texts such as narratives have structure, and readers expect certain things to occur at the 

beginning, the middle, and the end. The predictive power of the knowledge readers bring 

to the text - i.e., world knowledge and expectations for the genre- increases as the reader 

becomes familiar with the author’s style and the content, register, and mood of the story. 

This predictability is cumulative: As the reader proceeds, what is taken from one part of 

the text will be used to support the reading of subsequent sections. Therefore, the first 

sentence of a text may very well be read differently than its final sentence, or any of the 
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sentences in between.  This is evidenced by miscue studies in which readers make 

different kinds of miscues at the beginning of a reading than they do at the end: Menosky 

(1971), for example, found that less proficient readers produced more acceptable miscues 

as they progressed through their text. Flurkey (2002), arguing against a static 

understanding of reading rate, reports on readers whose reading speed changes across the 

text in response to the comprehending strategies that they are using. When readers 

comprehend successfully, their reading looks different. The cumulative effect of 

increased predictability as one progresses through an understandable text is one of the 

great facilitators of the reading process. The dynamic reality of meaning-focused reading 

of authentic texts is best studied by observing the reading of whole authentic texts, not 

short, decontextualized experimental passages.  

 

Formulaic language in whole texts: observing authentic communication.  The above 

description of the naturalistic reading of whole authentic texts is critical to the study of 

formulaic language proposed in this dissertation. Formulaic language does not occur in a 

vacuum, nor should it be studied in one. To understand how formulaicity functions in 

language, one must observe how readers produce, use, and comprehend it an authentic 

communicative situation. For the purposes of this dissertation, therefore, individuals must 

be observed in the process of trying to comprehend an authentic coherent text.  The 

previous section highlighted the fact that language, formulaic or otherwise, is 

comprehended in the context of its environment. Would the same formulaic item be read 

the same way in different parts of a text? At the beginning of a text? At its end? In a 



 123 

segment of the text which is offensive or confusing to a reader?  In sum, it was 

particularly important to observe the reading of formulaic language in a whole text 

because the purpose of this dissertation is to understand how formulaic items function in 

real, whole, unadulterated communicative situations. 

 Using longer, coherent, texts allows the research questions posed herein to be 

more consistent with the realities of reading behavior than some of the studies which 

came before it. When naturalistic reading of longer texts is collected and analyzed, 

unexpected behavior might be revealed. Unfortunately, it is possible that short, 

decontextualized readings produce restricted or artificial behavior which allows 

researchers’ assumptions to remain unquestioned.    In Underwood, Galpin, and Schmitt 

(2004), their very research question was constrained by assumptions about reading, and 

the eye movement data of decontextualized short readings was unlikely to reveal their 

bias. They phrased their eye-movement research question as follows: 

   In the present study we asked whether the short context available in familiar 
idioms such as on the other hand and as a matter of fact can also provide 
sufficient context to facilitate the processing of their terminating word [italics 

mine]. (Underwood, Galpin, & Schmitt, 2004, p. 155) 
 

By focusing on the power of the words on the left to predict the words on the right, 

this research question belies an assumption that reading in English largely occurs in a 

sequential, unidirectional manner, and does not open the possibility for the analysis of 

any fixations of formulaic language which might not occur in this direction. The 

researchers assumed that the first word in a sequence would be fixated upon before the 

eye arrived at the location of the final word. Even if they had found, reported on, or 
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decided to interpret fixations that did not occur in left-to-right order, the crux of their 

analysis rested on statistics performed on data for the terminal words of formulaic 

sequences (the comparison of fixation patterns and durations of a terminal word of a 

sequence and the same word in a non-formulaic (control) context). In other words, their 

research question backed them into an analytical corner. It is the guess of this researcher, 

however, that directionality was not a major issue in this experiment, largely because the 

text segments were so short. It was less likely that the kind of cumulative increase in 

predictive power that could occur in longer whole texts would be seen in the test items of 

Underwood, Galpin, and Schmitt (2004). In contrast, this study will use a whole text, 

providing readers latitude to read as they normally would, and neutral eye-movement 

research sub-questions that respect the possibilities and potential behavior for a whole 

text reading. 

Procedures of Data Collection 

Eye Movement Procedures 

 For the collection of eye-movement data, each reader participated in one 

individualized session with the researcher. First, the reader would enter the EMMA lab 

and the procedures, purpose of the study, and equipment would be explained. He or she 

would be given a consent form and, if her or she agreed to participate, would sign the 

consent form. The reader would be instructed to sit on a chair located thirty inches from 

the computer screen from which the text would be read. Once seated, the participant was 

asked to look at certain numbered points on the screen so that the system could be 

calibrated. This typically took from three to seven minutes. Once calibrated, the 
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participant was told to begin reading, and was given a mouse that he or she would click to 

advance to the next page. All of the text read in this study was of a font large enough to 

be seen comfortably from the participant’s seat, and was in black on a white background. 

The first text that the participant encounters on the screen is a warm up in the form of 

directions. The text reads as follows: 

 
 These are your directions for your part of the study that I am doing. First, get 

as comfortable as you can and relax- there is no testing or scoring and you are 
not being timed. I am simply interested in watching the behavior of people 
while they are reading. I’d like you to read a short story to yourself, just like 
you normally do. It’s important that you read just like you usually do- do not 
memorize the text and do not rush yourself. Thanks for helping me out, and I 
hope you enjoy the story! 

 

After finishing this segment, the reader was calibrated again. After this second 

calibration, the participant read the text.  

 
Retelling Interviews 

This section further discusses the retelling procedures used in this dissertation. While 

extensive retellings were collected for each participant (see Appendix B for the retelling 

elicitation procedures), limited subsets of retelling data were used in this study. 

Specifically, the retelling data was used for two purposes: 1) for a general assessment of 

reading comprehension for all participants, and 2) to determine if, and to what degree, 

non-native reader Lupita knew the formulaic sequences in Peter and the Nobleman. In 

particular, retelling data was used in the descriptive analysis of Lupita’s fixplots in 

Chapter Seven. The analysis of Lupita’s eye movement data for the selected formulaic 

sequences in this chapter was informed by retelling data regarding her knowledge of 
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these sequences. The following section 1) discusses the retelling procedures used in this 

dissertation and 2) presents and justifies the complex definition of “formulaic language 

knowledge” that informed the retelling sessions in this study.   

Retelling procedures. Following the collection of the eye-movement data, each 

reader participated in a retelling session adapted from Goodman, Watson, and Burke 

(2005). After the reader was finished, the researcher asked him or her questions about the 

storyline and the language of the text. The retelling session was recorded via a small 

microphone attached to the side of the participant’s chair, which was input into the VCR 

that records the superimposed real-time eye movements on the secondary monitor. 

Justification of retelling interview procedures.   In a study of the eye movement 

behavior of authentic, meaning-focused reading, it was important to have evidence of 

comprehension for each participant. The unaided retelling elicited at the beginning of 

each interview provided this information.   

Second language reader knowledge of formulaic items in the text. In this study, 

the eye movement behavior for a formulaic sequence was considered in terms of second 

language readers’ knowledge of the item. The set of procedures used to elicit this 

information was adapted from Goodman, Watson, & Burke (2005). Native speaking 

participants also provided the same information to provide a baseline for the non-native 

English speaking participants. There are two main reasons to include this comparison. 

First, it cannot be assumed that a non-native reader’s reading process is the same for or 

around a formulaic item that they know and a formulaic item that they do not know. 

Contextualized or not, how could any reader expect a formulaic sequence that they do not 
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know? Further, how could one part of a sequence predict another if the item does not 

exist in the reader’s mental lexicon? In Underwood, Galpin, and Schmitt (2004), 

information about second language readers’ knowledge of the formulaic items in the text 

was not included in the analysis.  However, due to the theoretical approach to reading 

underpinning this study, knowledge of these items, and the predictability that they could 

potentially afford, is critical to the interpretation of eye movement data. This knowledge 

becomes all the more critical when the depth of information provided by a formulaic 

sequence is considered: as discussed in previous sections, a given sequence can encode 

important semantic, pragmatic, and cultural information that could affect the reading 

process. 

 
      What does knowledge of a formulaic item entail? The notion of “knowing” a 

formulaic item is complex, and had important implications for the methods used to elicit 

this information. As previously discussed, there are several aspects by which a formulaic 

sequence could be known: 

 

• Form (including slots for insertions, e.g., to know ____ like the back of ____’s  
                   hand).  

• restrictions on insertions  

• associations with register, genre, or mode 

• discoursal uses  

• pragmatic information and constraints  
 
(Wray, 1999, p. 223) 

 
 

Retellings and formulaic language knowledge. The retelling procedure is a valid way 

to elicit the kind of complex knowledge that a reader may have about a formulaic item. In 
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a retelling session, the participant was first asked simply to retell what they remember 

(Goodman, Watson, & Burke, 2005). This allows the reader to recount what they 

remember without interference from the content or phrasing of the researcher’s question 

(p. 56). Additionally, the researcher offers no commentary (agreement, disagreement, 

etc.) during this portion of the interview.  This is important because the researcher is 

trying to obtain information about what the reader comprehended of the formulaic 

sequence at the time it was read. However, it must be noted that in the interim between 

the reading of a formulaic item and the time that the story is retold, comprehension has 

taken place (Goodman, 1982, p. 302). Thus the interviewer may not be accessing what 

the participants were comprehending at the time their eye movements were recorded. 

This issue is further discussed in Lupita’s eye movement analysis in Chapter Seven. 

The unaided retelling. First, the information from the unaided retelling was used 

to gain general information about the participant’s knowledge of the formulaic items in 

the text. A chart of the questions that guided the unaided segment of the retelling session 

is found in Appendix B.  

The aided retelling. The guided segment of the retelling interview included 

questions to elicit more in-depth data regarding the participants’ knowledge of the key 

formulaic items in the text.  During this segment, the researcher provided the participant 

with a paper copy of Peter and the Nobleman. A chart of the questions that guided the 

aided portion of the retelling sessions is found in Appendix B.  
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Data Analysis 

In this section, procedures for the analysis of the text, eye movement data, and 

retelling data will be presented. 

 
Text Analysis Procedures 

Peter and the Nobleman as a narrative and as a folktale. The following section 

describes the procedures that will be followed to analyze the short story Peter and the 

Nobleman. The major component of this analysis is the description of, and original 

corpus analysis for, the formulaic items in the text. However, another kind of analysis is 

critical to the interpretation of the eye movement data, namely, the degree to which the 

text meets participant expectations for genre and mode.  The reason for this has been 

previously established: The Transactional Sociopsycholinguistic model states that readers 

use world, genre, stylistic, mood, and register information in conjunction with lexico-

grammatical knowledge to predict upcoming text, particularly words. Based on this, the 

simplest implication of formulaic language for reading as reflected by this model is that 

readers will use this same contextual information to predict a sequence of words. 

Therefore, a participant’s expectations for the text and the degree to which the text meets 

these expectations is useful in the interpretation of their eye movements.  The following 

example is instructive.  At the denouement of Peter and the Nobleman, the protagonist  

(Peter) uses a clever joke to impress a nobleman who has sentenced him to jail for 

thievery.  Below is the nobleman’s response to Peter’s wit: 

 
At this, the nobleman burst out laughing. He was so pleased with Peter’s 
answer that instead of sending him to prison, he sent Peter home with 
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another roast goose for himself and his family. (Jaffe & Zeitlin, 1993, p. 
61) 

 

Goodman (1994/2003) has shown that the reader’s expectations for a text will 

lead the reader to predict different lexical items (Goodman 1994/2003). In a similar 

manner, one’s expectations and understanding of the text might lead one to predict 

different multi-word phrases, or members of multiword sequences. The passage above 

contains the formulaic item burst out laughing. As per a search of the British National 

Corpus, laughing is the verb most commonly found after the phrase burst out.  

Analysis also indicates that other verbs might have been possible given the context of 

Peter and the Nobleman. These include burst out sobbing or crying, and were much less 

frequent than laughing. However, if a reader’s experience with folktales leads him or her 

to expect a dark and serious tone, or he or she does not have experience with heroes who 

succeed via jokes and wit, it is possible that the presence of laughing would not be 

expected, even though it is the most common terminal word in the set of phrases 

beginning with burst out. This is critical: formulaic sequences are not created or 

comprehended in a vacuum. Just like any single orthographic item, they can be expected 

or not expected for a given text.  Frequency information alone is not enough to explain 

the reading behavior for a given formulaic sequence: it must be considered within the 

context of comprehending.  This justifies an examination of the folktale in terms of 

expectations for its genre. In order to assess participants’ expectations, the following 

questions were asked during the retelling interview:  

1.  Have you seen this kind of story before?  
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2. On a scale of one to ten, ten being the highest, how typical is this story for its    

                      kind? How typical was the main character? 

 

Peter and the Nobleman: a Corpus Analysis of the Individual Formulaic Sequences.  

 Once Peter and the Nobleman was discussed in terms of expectations for its 

genre, the formulaic sequences in the text were analyzed via corpus analysis 

methodology, to be explained in the sections below. 

Choice of corpora: validity. The British National Corpus and the American 

English subcorpus of the Collins COBUILD Online Wordbanks Corpus was used.  The 

choice to use a corpus of British English is valid, given that fairytales and folktales are 

typically similar across British and American dialects of English in terms of vocabulary 

and style (D. Biber, personal communication, April 7, 2006). Additionally, as Peter and 

the Nobleman was created as a written text, the corpora used in this study must include 

written language to be valid for this study.  However, the text also has a modern, 

conversational tone and contains a significant amount of realistic sounding spoken 

dialogue, so the corpora used must also contain spoken language.  Both the British 

National Corpus and the Collins COBUILD Corpus used in this study include both 

written and spoken language. 

Corpus analysis: Establishing the formulaic status of candidate items. Using the 

taxonomy of categories and characteristics established for this dissertation, the formulaic 

sequences is described and analyzed via the following procedures:  First, the formulaic 

status of each item was verified using commercially available corpus-based reference 

sources, specifically, dictionaries published by Collins and Collins COBUILD (e.g., 
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Collins English Dictionary, 2005; Collins COBUILD Dictionary of Idioms, 2002) 

Because the approach to corpus analysis developed by Sinclair underpins the linguistic 

analysis in this study, the reference dictionaries compiled in his tradition are the most 

appropriate source for this information. Given the Sinclair-inspired definition of 

formulaicity used in this dissertation, any sequence included in these reference materials 

is formulaic in nature and is therefore an appropriate item for the analysis outlined herein. 

In the event that a formulaic item in the text is not frequent enough to be included in the 

Collins COBUILD reference materials, MonoConc Pro, a concordancing software 

program, will be used to search the British National Corpus and the Collins COBUILD 

Wordbanks Corpus for evidence of the item. This is justifiable because infrequent items 

can qualify as formulaic (Wray, 2002, p. 30), for example, kick the bucket or by hook or 

by crook. Further, even if a formulaic item is infrequent, it can be highly predictable 

given the context. The results of this analysis, along with a more in-depth explanation of 

the techniques of corpus analysis, is presented in the following chapter. 

Further description of formulaic sequences: Once the formulaic status of the items 

was established, further, original corpus analysis of the items was performed using the 

VIEW interface to search the British National Corpus and Jlookup to search the Collins 

COBUILD Wordbanks Corpus. This specialized analysis aims to describe in more detail 

the environments that the formulaic items occur in, and will be further described in the 

subsequent analysis chapter. This in-depth information is used in the interpretation of 

eye-movement behavior. 
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Eye Movement Procedures: Preparing Data for Analysis 

The readings that resulted in the highest quality data were chosen. This was based 

on 1) the accuracy of the participants’ calibration and 2) whether or not data was lost by 

the 5000SU Eye Tracker (data can be lost when the eye tracker is unable to record 

reflections of the participants’ pupil and cornea; this can be due to participant head 

movement or excessive blinking).  The following procedures were followed to convert 

the raw data chosen for analysis into graphic displays of a reader’s fixations, which were 

then to be used for analysis and presentation.    First, the data collected by the 5000SU 

Eye-Tracker was processed and displayed as fixplots using the Eyenal Data Analysis 

software suite provided by Applied Science Laboratories. Fixplots are graphic displays of 

the locations that the readers fixate on in a given text. Fixations, represented by small 

dots, are superimposed onto the text that the participant read, and the chronological order 

of fixations and their durations are displayed alongside of these fixation points.       

Specifically, Model 504 EYEPOS software located on the computer dedicated to 

the operation of the eye tracker and initial data storage was used to convert the raw data 

into ASCII format so that it could be transferred via floppy disk as an .eyd file to a 

second computer, which is dedicated to the eye-movement analysis that occurs 

subsequent to data collection.  The Eyenal Data Analysis software suite was used to 

convert the .eyd file into a .fix file using the Eyenal software program and this .fix file 

was in turn converted into fixplots via the Fixplot software program. Fixplot software and 

the real-time recordings of the readings (discussed above) were used to verify that the 

fixations were correctly placed on the fixplot image of the text. These real time 
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recordings, which were originally in VHS (analog) format, were digitized via iMovie 

software and made into iMovie files. Manipulating the iMovie files, these digitized 

recordings of the superimposed cursor moving along with the readers’ eyes in real time 

were viewed in slow motion. This ability to view the trajectory of the eyes in slow 

motion allowed for an extra level of confidence as to the location of the fixations on the 

text. Once fixplots for the entire text were created in this manner, these images were 

converted into .pdf files using Adobe Photoshop Elements. These .pdf images could then 

be saved, printed, and used in the analysis and final presentation of the data. 

 

Comparing Eye Movement Data for Formulaic Sequences to a Baseline: A Within 

Participant Approach 

The eye movements in this text were analyzed both quantitatively and 

qualitatively. The quantitative analysis was conducted via the paired t-text. The 

qualitative analysis was conducted via the presentation, description, and comparison of 

fixplots. Procedures of analysis are discussed in the sections below. 

There are very few studies on the processing of formulaic language, only one of 

which uses eye movement data (e.g., Underwood, Galpin, & Schmitt, 2004). Given this 

dearth of information, it is important to compare the reading behavior for formulaic 

language to a familiar baseline, i.e., non-formulaic language. In order to make this 

analysis powerful and informative, a within-participant analysis design and statistic (the 

paired t-test) was chosen. The paired t-test compares the behavior of a single participant 

across two conditions (in this case, the “formulaic” condition and the “non-formulaic”, or 

baseline condition). In this way, the observable behavior for these two different 
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conditions can be compared without the confounding variables of individual participant 

differences (e.g., reading style, language background, reaction to text, etc.). The analysis 

provides insight into how a given individual transacts with the two kinds of language. 

The Formulaic and Baseline (Non-Formulaic) Condition 

In this study, the two conditions were the following: 1) The baseline condition and 2) 

the formulaic condition. They are discussed in turn below. 

 

The baseline condition. The baseline (non-formulaic) condition is comprised of 

participants’ eye movement data collected for the following sub-section of Peter and the 

Nobleman: 

Peter agreed and proceeded down to the kitchen. The first meal 

that the nobleman ordered him to cook was a roast goose. He was 

having guests that night, and he wanted them to be well served. 

 

A goose, thought Peter. I can probably cook a goose. I’ve seen 

my wife put a scrawny chicken in the oven, when we’ve been lucky 

enough to find one. Roasting a goose can’t be that different. Peter 

plucked the goose, cleaned out the gizzards, and put a little salt 

and parsley on it before putting it into the pan. As the goose 

roasted in the baking pan, a delicious smell began to seep out into 

the kitchen. Soon it filled the entire room. 

 

This section was chosen because it is free of strongly formulaic items. According 

to Sinclair (1991; 2004) and other formulaic language researchers (e.g., Stubbs, 1996, 

2002; Wray, 2002), a corpus analysis of this section would still reveal collocations and 

other subtle lexico-grammatical phenomena. However, for the purposes of setting a 

baseline, this section does not contain any formulaic structures that are as non-

compositional, arbitrarily conventionalized, or as frequent as the ones analyzed in this 
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study. Therefore, for this baseline excerpt, expectations or predictions for the text did not 

result from the kind of formulaic language knowledge analyzed in this study.  

This section is comprised of one hundred and nineteen words (although the actual 

number analyzed varied slightly by participant because a small number of eye 

movements for certain words were lost due to technical, equipment related difficulties).  

In addition, this baseline passage is unique in an important way: it is a section of a 

coherent, intact folktale located over two hundred words into the story. As previously 

mentioned, many widely-cited eye movement studies are based on data for short, 

decontexutalized, genre-less sentences and passages (for example, Underwood, Galpin, 

and Schmitt’s 2004 eye movement study of formulaic sequences, which was based on 

fifty word items). By the time a reader in this study reaches this baseline excerpt, he or 

she had already transacted with over two hundred words and had already been introduced 

to the storyline, themes, and characters. According to Goodman’s Transactional model, 

the semantic and lexico-grammatical information gained by the reader up until this point 

in the folktale will facilitate the efficient prediction and confirmation of text, resulting in 

fewer fixations. It is therefore reasonable to expect that the eye movement behavior for 

this segment of text may differ from what has been reported in the literature. 

As mentioned above, the reading behavior exhibited by a participant for the 

baseline (non-formulaic condition) was compared to his or her reading behavior for the 

formulaic items in the text. The formulaic condition is discussed below. 
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The formulaic condition.  The formulaic condition in this study is comprised of all 

eye movement data observed for a set of selected formulaic sequences in the text. This 

condition is based on the data for approximately seventy to eighty words (the actual 

number and set of sequences varies slightly for each participant because a small number 

of eye movements were lost due to technical, equipment-related difficulties).    

Content and function words: a benchmark. As discussed in the review of eye 

movement above, a reliable finding in the eye-movement literature is that content words 

are fixated much more frequently than function words (e.g., Carpenter & Just, 1987). 

This finding was used as a benchmark in the analysis in the present study. Specifically, 

for each reader, fixation rates for content vs. function words were compared for the 

reading of the baseline (non-formulaic) and formulaic conditions. It was expected that for 

the baseline condition, the percent fixation rates for content vs. function words would 

reflect the values reported in the literature (i.e., an average of 71% content words fixated 

and 38% function words fixated). However, if the percent fixation for content and 

function words in the formulaic condition were to differ significantly from those reported 

in the literature, it would suggest that the linguistic properties of the words and sequences 

in the formulaic condition differed from those of the words in the baseline condition. 

How do content and function words differ? According to the literature, content 

words and function words comprise distinct linguistic categories and perform distinct 

linguistic functions, and due to these differences, content words are much more likely to 

be fixated than function words. However, the nature of these linguistic categories, and the 

differences between them, are not as simplistic as the literature often presents them to be. 
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The section below discusses the use of content and function words in eye movement 

analysis, examining the content/function word distinction in greater detail.  Ultimately, as 

will be discussed below, the content/function word distinction is valid for the analysis of 

the reading of formulaic and non-formulaic language in a folktale such as the one used in 

this study.   

The Content-Function Word Distinction:  Taking a Closer Look into the Reading Process   

As discussed in the review of the literature, most eye movement studies calculate 

the percent of words fixated for a given reading passage. Specifically, the percent of 

words fixated is the total number of words that receive at least one (and possibly 

multiple) fixations divided by the total number of words in a passage. This value 

represents the percentage of words that a reader needs to fixate in order to comprehend 

written text, and can be compared across readers and text types.  

However, while determining the percent of words fixated in a passage does 

provide useful information, it is possible to study the reading process in even greater 

depth by analyzing the linguistic nature of the words fixated.  A common approach 

reported in the eye movement literature is to compare fixation patterns for content words 

and function words. Typically, studies of content- function word fixation patterns involve 

calculating the percent of content words that receive at least one fixation and comparing 

this to the percent of function words that receive at least one fixation. 

Content vs. function words: linguistic roles.  In order to understand how fixation 

patterns for content as opposed to function words can inform the analysis of reading 

behavior, the nature and the role of content words (i.e., verbs, nouns, adjectives, and 
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adverbs) and function words (i.e., prepositions, pronouns, determiners, conjunctions, 

auxiliary verbs, and particles) must be considered. Content and function word differ in 

two main ways: first, with regard to the manner in which they convey meaning, and 

second, with regard to the quantity of, and restrictions on, the words in the two 

categories.  This section argues the following: 1) the content/function word distinction is 

complex with regard to meaning, particularly when considered from a formulaic language 

perspective, 2) despite these complexities, content words do convey very important kinds 

of meaning that function words typically do not, and therefore, the use of the 

content/function word distinction as it is conceptualized in the eye-movement literature is 

valid for this study, 3) in a typical folktale, content words are generally concrete and 

therefore carry a great deal of meaning, and 4) given the vast differences between content 

and function words in terms of number and restriction (i.e., the former is an open class set 

of words and the latter is a closed set of words), the two categories are sufficiently 

distinct. In sum, the linguistic categories differ from one another in consistent ways and 

can therefore be considered valid, separate linguistic categories appropriate for use as 

analytical benchmarks in this study. 

The contribution of content and function words to meaning. As discussed in the 

review of the eye movement literature above, content and function words are considered 

separate linguistic categories that can be used as benchmarks in analysis of eye 

movements. Unfortunately, however, the role of content and function words is often 

simplified in the literature, creating a dichotomy that does not reflect linguistic reality. 

Definitions of content and function words often state that a major difference between the 
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two types is that only content words convey meaning. According to such definitions, 

function words specify and clarify relationships between the content words and establish 

grammatical patterns, but do not convey meaning (Akmajian, Demers, and Harnish, 

1986). In the Encyclopedia of Language and Linguistics, a major reference work in the 

field, a function word is defined as a linguistic unit “without significant lexical meaning 

that functions to express grammatical relationships, e.g., a, the to, at, etc.” (Brown, 

2006). 

  However, a closer examination of function words suggests that the definitions 

above are too simplistic. For example, the articles a and the have very different discourse 

meanings, as do differences in the tense and aspect of a verb (L. Waugh, personal 

communication, 2007). However, the argument has been made that content words 

typically reference a specific kind of meaning that function words typically do not, 

namely  “objects, events, and abstract concepts” (Aronoff, 2004, p. 40). Further, it has 

been suggested that content words are often strongly associated with various dialects, 

genres, and content areas (p. 40), while function words sometimes remain consistent 

across these categories. 

The content/function word distinction and formulaic language. The question of 

how content and function words contribute to meaning becomes even more complex 

when considered in light of corpus research on the formulaic, non-compositional nature 

of language, particularly the holistic nature of meaning units. For example, the 

designation of certain word classes as either content or function, as well as  their 

categorization based on semantic contribution, is challenged by corpus evidence on de-
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lexicalized verbs such as take. According to Sinclair (1991, p. 113) and Stubbs (2001, pp. 

32-33), a verb such as take (classified as a content word under the current scheme) does 

not carry meaning in the manner that most content words are expected to. On the 

contrary, it is typically part of a meaning unit, relying on surrounding lexical items to 

determine its meaning. Examples include take a shower, take place, and take care.  

Similar behavior is found for the verb make, as in the case of make sure, make sense, and 

make clear (Stubbs, 2001, p. 32). Further, corpus evidence shows that the most frequent 

senses of these two verbs are the examples given above. Clearly, the delexicalized use of 

verbs is very frequent in the language and must be taken into account when considering 

the definition of content and function words and the relative contribution each makes to 

meaning.  

Similarly, in the examples below, function words contribute more semantically 

than common definitions might imply. Here the content word look is part of a larger 

meaning unit. While look does contribute a consistent general sense in these examples 

(i.e., to consider, or to put one’s attention to something or someone), the function words 

in the formulaic sequences play a large role in differentiating between very distinct 

meanings: 

 

To look (something) over 

To look (someone/something) up 

To look down on  

To look into 
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To look up to  

 

In sum, this section argues that upon closer inspection, content words and 

function words do not always contribute to meaning in the simplistic manner implied by 

the first two definitions above (e.g., Akmajian, Demers, & Harnish, 1986;  Brown, 2006). 

In some cases, a function word contributes strongly to meaning, and in others, a content 

word does not contribute very much at all, serving only as a delexicalized place holder as 

described by Sinclair (1991, p. 113). This apparent blurring of lines and reversal of roles 

between content and function words is largely an artifact of definitions which do not 

consider multi-word meaning sequences to be an appropriate unit of semantic analysis. 

Meaning is expressed in multiword units that are often comprised of both content and 

function words, and these content and function words can both contribute to meaning 

equally or to different degrees.  

Importantly, however, the argument above does not attempt to completely 

invalidate the established content/function word distinction in terms of meaning, but 

rather cautions against too simplistic an approach to analysis. As discussed above, many 

eye movement studies examine the difference in fixation patterns between content and 

function words. They do so based on the assumption that content and function words 

differ, mainly with regard to the degree to which they convey meaning. While this 

dissertation argues against the notion that function words rarely or never contribute to 

meaning while content words always do, it does recognize that content words contribute 

to meaning in a specific manner (i.e., by referring to objects, events, and abstract 
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concepts). This is particularly true in the case of texts such as the folktale, in which the 

majority of content words are concrete in nature (e.g., wife, goose, oven, pan, and 

Nobleman in the case of Peter and the Nobleman) Therefore, comparing the differences 

in fixation patterns for content words and function words still provides useful information 

about the way that the reader uses orthographic information to comprehend a text. In 

essence, comparing fixation rates and patterns for content and function words asks the 

following: What kind of words-- content or function-- tend to be selected by the reader to 

scaffold the meaning making process of comprehending written text? A comparison of 

the fixation patterns of content vs. function words will also raise the following question: 

To what degree do the content and function words in formulaic and non-formulaic 

language contribute to meaning during reading comprehension? 

Consider the formulaic item as soon as, established in the corpus analysis above 

as a frequent polyword (i.e., a highly fixed sequence). From a formulaic perspective, the 

spaces between the words of such a fixed item- and the categorization of these words as 

either content or function- can almost be considered a formality, because they function so 

holistically and have a single syntactic role. Given the fixed nature of the sequence, and 

given the context that surrounds it, a fixation that lands on the component lexical item as 

(a function word) may be able to provide as much information about the sequence as a 

fixation on soon (an adverb which, as a content word, should typically carry more 

concrete meaning than a function word). The implications of formulaicity and non-

compositionality for 1) the content-function word distinction and 2) the manner in which 
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the two types of word contribute to meaning in reading is further discussed in the 

concluding chapter of this dissertation.  

Open vs. closed class words: An important distinction between content and 

function words. The discussion above has suggested that relative contribution to meaning 

of content and function words is not simplistic, particularly when considered from a non-

compositional perspective. However, there is a more useful distinction between content 

and function words that better explains the observed difference in eye movement patterns 

observed for content and function words. The significant difference between the two is 

that function words are members of a closed linguistic class. They are numerically 

limited and grammatically restricted in comparison to content words, a linguistic class 

that is open to lexical additions. Open class words are (relatively) easily added to a 

language, as evidenced by any number of recent additions (e.g., fax, modem, cell phone, 

bandwith, weapons of mass destruction, etc.). Closed class words are nearly impossible to 

add, as evidenced, for example, by sincere but unsuccessful attempts to add a gender 

neutral third person pronoun to the English language (Aronoff, 2004, p. 40). Ultimately, 

it is this distinction between content and function words that is most useful in establishing 

a difference between the two categories.  

Comparing Fixation Percentages for Content and Function Words Across the Baseline 

and Formulaic Conditions 

Above it was stated that content and function words serve different linguistic 

purposes, and eye movement evidence was presented indicating that the reader fixates on 

content words to a greater degree than function words. This implies 1) that direct fixation 
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is often more necessary in the case of content words, 2) that the information provided by 

content words is more informative to the reader than function words, and 3) that function 

words are so predictable that they can be perceived from out-of-focus input from the 

parafoveal view (Paulson, 2000). 

As discussed above, the percent of fixation for content and function words for 

each participant is compared for the following two conditions: 

1) Selected formulaic sequences from Peter and the Nobleman 

2) A baseline segment of Peter and the Nobleman that is free of formulaic 

sequences 

In both of these conditions, fixation percentages for content and function words will serve 

as a benchmark to assess potential differences in the way that readers process formulaic 

and non-formulaic language. If the percent of fixation for content words and function 

words looks different for the two conditions, this suggests that the two kinds of language 

are processed differently. In other words, this analysis examines the kind of linguistic 

information the readers tend to draw from in the two conditions. Does the kind of 

linguistic information differ for the processing of formulaic language and the processing 

of non-formulaic language?   If the degree to which content and function words are 

fixated in the two conditions differs, this suggests that the language in the two conditions 

may have been processed differently by the reader. The section below details the values 

calculated for each participant regarding content and function words. 
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Comparing Percent Fixation of Content and Function Words Across the 

Baseline and Formulaic Condition: A Summary of the Data Obtained for Each 

Participant 

Tables 3 and 4 below summarize the data obtained for each participant. 

Specifically, the values in Tables 3 and 4 were used in the calculation of the paired t-test. 

Each table below is a template that was used for each participant in this study.  

The paired t-test and statistical significance. These tables will display whether or 

not the difference in the percent of words fixated was statistically significant in the two 

conditions.  The determination of whether or not the percent of fixation is different in the 

two conditions is determined by the paired t-test statistic. An alpha (threshold) level of 

.05 was used in all of the tests. If the t-test results in a p-value lower than the threshold 

alpha value of .05, this means that the difference between the two groups is significant. In 

other words, there is a high degree of certainty that the discrepancy between the two 

groups is not due to chance, but rather to inherent differences between the items in the 

two conditions. The result of the paired t-test statistic is binary, not graded; that is, either 

the data for the two conditions is significantly different or it is not (Devore, 2004). 

Table 3: Comparison of Percent of Words Fixated (Receiving at Least One Fixation) in 

the Two Conditions (Template) 

  Baseline 

Condition 

Formulaic 

Condition 

Significant 

Difference? 

% of Words Fixated    

Total number of fixations    

 

This table summarizes the general fixation data that was obtained for each 

participant. It represents and compares the percent of words fixated in the baseline and 
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formulaic conditions for a single reader. It does not display or compare percentages for 

content words and function words. Rather, it only displays the percentages for each 

condition as a whole.  

Table 4 below will display the information gathered to address the following sub-

question in this study:  

 
For a given reader, does the percent of fixation for content and function words 

contained in formulaic sequences differ significantly from the percent of fixation for 

content and function words in a baseline segment of text that does not contain formulaic 

items? 

 
 
Table 4: Comparison of Percent Content and Function Words Receiving at Least One 

Fixation (Template) 

 Baseline 

Condition 

 Formulaic 

Condition 

Significant 

Difference? 

Percent content words 

receiving at least one 

fixation 

  

 

    

Percent function words 

receiving at least one 

fixation 

    

 

 

   

Difference      

 

 

This sub-question entails a within participant comparison of the percent fixations for 

content and function words in the formulaic and baseline (non-formulaic) conditions.   
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 The following chart will summarize data that does not directly answer the sub-

question above, but instead provides support for the conclusions drawn from table 4 

above. 

 

Table 5: Comparison of Fixations on Content and Function Words: Percent of All 

Fixations (Template) 

 Baseline 

Condition 

Formulaic  

Condition 

Significant 

Difference? 

Percent of all 

fixations that were 

on content words 

         

 

               

Percent of all 

fixations that were 

on function words 

  

 

   

Difference      

 
 
 As stated above, this table summarizes data that supports data for the sub-question 

above (e.g., regarding the within-participant comparison of percent fixation for content 

and function words in the baseline and formulaic conditions). This table displays the 

percent of all fixations that fell on content and function words in the two conditions. 

Therefore, the figures in this chart would include multiple fixations on a single word. It 

provides information about the following question: Were the majority of all fixations  

(regardless of whether or not they were multiple fixations on a single word) directed to 

content words or function words? In other words, do fixations in general tend to land on 

content or function words?  This provides different information from Table 4. In Table 4, 

and the sub-question that it relates to, the focus is on how many orthographic words need 

to be fixated at least once in order to obtain meaning from the text. In this table, the data 

relates to where fixations tend to fall (i.e. content or function words). 
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Summary of Paired T- Tests Performed for Each Participant 

  
T-test 1: Is there a significant difference between the number of all words fixated 

(receiving at least one fixation) in the Baseline and Formulaic Conditions? 

 

 

T-test 2a: Is there a significant difference between the number of content words 

fixated (receiving at least one fixation) in the Baseline and Formulaic Conditions? 

 

 

T-test 2b: Is there a significant difference between the number of function words 

fixated (receiving at least one fixation) in the Baseline and Formulaic Conditions? 

 

 

 
Summary: T-Tests:  Taken together, these paired t-tests will provide information 

as to whether or not an individual reader behaves differently in the two conditions.  
 

 

Data Points Analyzed in this Study 

 

 This section summarizes the data points analyzed in this study. First, it presents 

the total number of data points obtained and analyzed from the collected eye movement 

data. Second, for each participant, it presents the type and number of data points analyzed 

in the calculation of the paired t-test. 

 

Total Number of Eye Movement Data Points Analyzed in this Study 

 

 
  In addition to the corpus and retelling data obtained for each formulaic sequence 

in Peter and the Nobleman, this study analyzes a large number of data points produced by 

recordings of participants’ eye movements.  These data points are of different types. First, 

from the perspective of fixations, two types of data points are produced: 1) fixations and 

2) the duration of these fixations. In this study, adding all of the fixation data points and 
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all of the fixation duration data points for all readers results in three thousand, three 

hundred and sixty points of data. 

 Second, from the perspective of the text and the words that comprise it, another 

type of data point is produced: whether or not a given word is fixated. This type of data 

point is binary in nature: a word either receives a fixation, or it doesn’t.   Given that eye 

movements were collected for each reader for the seven hundred and four words in Peter 

and the Nobleman, this results in an additional two thousand, eight hundred and sixteen 

data points.  

 While all of the data points above receive consideration in this study, the most 

detailed analysis is performed on a specific set of them. This set is comprised of the 

baseline and formulaic conditions, which are described above.  The data points obtained 

for these two sub-sections were used to address the research questions of this study most 

fully, particularly the following sub-question(s): 

 

2a/3a) For a given reader, does the percent of fixation for 

content and function words contained in formulaic sequences 

differ significantly from the percent of fixation for content and 

function words in a baseline segment of text that does not contain 

formulaic items? 

 

The following are the quantities of the three different data point types that were 

analyzed in this subsection of the total data set:  
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With regard to fixations and fixation durations, the formulaic condition produced 

two hundred and seventy-eight data points and the baseline condition produced three 

hundred and eighty data points.  

With regard to the data points represented by words, the formulaic condition 

produced two hundred and fifty data points and the baseline condition produced three 

hundred and sixty-eight data points. As described above, this latter figure was calculated 

by considering each word in the baseline condition and each word in the formulaic 

condition to represent a single data point, and then combining totals for all the 

participants in the study. Therefore, in sum, this study produced and analyzed six 

thousand, one hundred and seventy-six eye movement data points, of which one 

thousand, two hundred and seventy-six were subjected to further in-depth analysis in the 

form of detailed qualitative descriptions and statistical analysis (i.e., the paired t-tests). 

 

Data Points Used To Calculate the Paired T-Test For Each Participant 

 The section above detailed the total number of data points produced and analyzed in both 

the quantitative and qualitative analysis of the eye movement data in this study. This 

section will specify the data points used in the quantitative analysis, i.e., in the calculation 

of the paired t-test for each participant. 

 Quantitative analysis of the baseline condition. The preparation and analysis of 

eye movement data from the baseline condition was carried out as follows: Each word in 

the baseline condition was coded as content or function, as per Aronoff (2004). 

Subsequently, using the fixplots created for each participant’s reading of the baseline 

condition, the number of content words which received at least one fixation and the 
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number of function words which received at least one fixation were tallied. This process 

was performed three times, once per participant. These values were then used in the 

calculation of the paired t-test for each participant.  

Table 6 below shows the total number of fixations analyzed for each participant for the 

baseline condition. 

Quantitative analysis of the formulaic condition. Each word in the formulaic 

condition was coded as content or function as per Aronoff (2004). Subsequently, for each 

participant, fixplots for a selected set of formulaic sequences were chosen (those which 

produced the highest quality of data, e.g., no data loss). Using these fixplots, the number 

of content words which received at least one fixation and the number of function words 

which received at least one fixation were tallied. This was performed three times, once 

per participant. These values were then used in the calculation of the paired t-test for each 

participant. Table 6 displays the total number of fixations analyzed for each participant 

for the formulaic and baseline conditions. 

Table 6: Summary of Data Points Analyzed in the Formulaic and Baseline Conditions 

 Number of Fixations Analyzed 

(Baseline Condition) 

Number of Fixations 

Analyzed 

(Formulaic condition) 

Total Fixations 

Analyzed 

Deb 58 34 92 

Larry 57 33 90 

Lupita 36 34 70 

 

It is important to note that the total number of words in each condition varied for each 

participant, due to the fact that only fixations from areas of the highest quality data were 
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included in the analysis. If there was any indication that the slightest amount of data was 

lost, then all of the fixations for that entire sentence of text (in the case of the baseline 

condition) or that entire formulaic sequence (in the case of the formulaic condition) were 

not included in the analysis. Therefore, the baseline and formulaic conditions of the three 

participants did not contain the exact same quantity of words. However, as the table 

below indicates, the number of words contained in each condition for each participant did 

not vary too greatly, and in each case, was near or considerably above the total number of 

words contained in typical reading passages used in eye movement studies of reading 

(e.g., fifty in Underwood, Galpin, & Schmitt, 2004). In addition, the paired t-test 

accounts for differences in the size of data sets. Table 7 below displays the number of 

words contained in the text of the baseline and formulaic conditions for each participant. 

Table 7: Number of Words in the Baseline and Formulaic Conditions 

 Number of Words 

in Baseline 

Condition 

Number of Words 

in Formulaic 

Condition 

Deb 83 66 

Larry 119 77 

Lupita 83 47 

 

In sum, this section specifies the number of data points (i.e., fixations) that were analyzed 

for the purposes of the paired t-test, and presents the quantity of words contained in the 

baseline and formulaic conditions.    
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Qualitative analysis: Fixplots were chosen and described which exemplified the 

quantitative data findings.  

Qualitative analysis: non-native readers. In the case of the non-native readers, any 

description of a fixplot was accompanied by information regarding participants’ 

knowledge of the particular formulaic (as per their retelling data). 

        Summary.  In this chapter, the methodology of this study was reviewed. The 

research questions were reiterated and the nature of the participants and description and 

justification of research materials was presented. Additionally, the procedures of data 

collection and analysis were described. The subsequent chapter will present the corpus 

analysis of the formulaic items in the text read by the participants in this study. 
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CHAPTER FIVE 
A CORPUS ANALYSIS OF THE FORMULAIC SEQUENCES IN PETER AND THE 

NOBLEMAN: PART I 
 

 
This dissertation has so far argued that formulaicity is a critical aspect of the 

semantic and lexico-grammatical cueing systems described by the Transactional 

Sociopsycholinguistic model of reading, and, as such, supports the efficient reading 

process as it is understood by this model. The Transactional Sociopsycholinguistic model 

states that readers use semantic and linguistic knowledge during the reading process, 

resulting in a lessened reliance on printed visual information because internal knowledge 

both a) allows readers to predict upcoming text and b) supports the process of confirming 

these predictions (Paulson & Freeman, 2003, p. 14).   The efficiency with which this 

reading process occurs is evidenced by the many eye movement studies that show that a 

text can be fully comprehended even though a significant number of words are not 

fixated (Paulson & Freeman, 2003, p. 11).  Comprehension being a constant, as 

dependency on grapho-phonemic information decreases, reading can be said to increase 

in efficiency. 

The aims of this chapter are several. The ultimate goal is to describe the specific 

mechanisms by which the formulaic items in Peter and the Nobleman might make the 

participants’ reading comprehension process more efficient, and to create a schema by 

which to relate the information obtained about these formulaic items to the eye 

movement patterns exhibited by the participants in this study.  
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Chapter Organization 

The organization of this chapter is as follows:  In the first section, the techniques, 

explanations, and justifications of the corpus-based analysis used in this chapter are 

reviewed. This will include a section that establishes numerical guidelines by which the 

various figures obtained from these techniques can be interpreted.  

In the second section, the formulaic status of the candidate items identified in 

Peter and the Nobleman will be established in two ways: 1) via reference to the widely-

used corpus-based English language dictionaries in the Collins COBUILD Series and 2) 

original concordance analysis of the language contained in the British National Corpus 

and the Collins COBUILD Wordbanks Online Corpus of British and American English. 

In the third section, the specific mechanisms by which formulaicity contributes to 

efficiency in reading comprehension are discussed and the corpus analysis of two 

examples from Peter and the Nobleman are presented in order to make these arguments 

clear.   

In the fourth section, the nature of the semantic and lexico-grammatical 

information that the remaining formulaic items potentially contribute to the reading of 

Peter and Nobleman will be presented. This information is obtained via corpus analysis 

of the language contained in the British National Corpus and the Collins COBUILD 

Wordbanks Online Corpus of British and American English. The analysis is performed 

using three online corpus analysis interface programs: Variation In English Words and 

Phrases (VIEW) in the case of the British National Corpus, and jLookup in the case of 

the Collins Wordbanks Online Corpus. The genre of the folktale contains vocabulary and 
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idioms that are consistent across British and American authors, and therefore the use of 

corpora comprised of British and American sources is valid for the study of the items in 

this text (D. Biber, personal communication, 2006). 

The chapter will culminate with section five, a summary of the information 

obtained about the formulaic items in Peter and the Nobleman with implications for the 

contribution of formulaicity to reading in general. This information will be critical in the 

subsequent analysis and interpretation of the eye movement data collected for the 

participants in this study. 

 

Corpus Analysis Methodology 

 This section presents the corpus analysis techniques used in the analysis of the 

formulaic items in Peter and the Nobleman. Formulaic items are most accurately 

described by using several different kinds of corpus-based information, and rarely does a 

single measure paint an accurate picture of the sequence. The techniques used in this 

analysis are the following: 

1.   The interpretation of concordance lines.  

2.  Comparative frequency information for words and sequences across        

      registers.  

3.  Collocational statistics, including mutual information scores, t-scores,   

     and percent co-occurrence values. 
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Register in Corpus Searches 

 The term register refers to a group of texts of a certain type that have been 

compiled for the purposes of corpus analysis (Biber, Conrad, & Reppen, 1998, p. 135).  

Registers can range from the very specific (e.g., the sonnets of Shakespeare) to the very 

general (e.g., spoken language). In this analysis, searches will be conducted for both 

entire corpora and for specific registers, particularly written, spoken, and fiction.   

Written registers include fiction, academic, news, and ephemera (i.e., non-professional 

texts such as letters and student essays; McEnery & Wilson, 1996). The spoken register 

includes news broadcasts and classroom and courtroom interactions. 

 
The Corpora Used in This Study 

The corpora used in this study are the following: The British National Corpus 

contains 100 million British English words. The registers in this corpus include written 

(fiction, academic, news, and ephemera) and spoken language. The Collins COBUILD 

Wordbanks Online contains 56 million words. It includes ten million words of written 

American English. 

 
The Corpus Analysis Interface Programs Used in this Study 

 Both VIEW and jLookup include the following corpus analysis capabilities: 

 
-collocation lists 
-t-scores 
-mutual information scores 
-normed frequency per register 
-concordance lines 
-expanded context of concordance lines 
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In addition, jLookup has expanded sorting capabilities for concordance lines. 
 

Concordance Analysis 

         Concordancing was introduced in Chapter One, which discussed the contribution of 

corpus analysis techniques to the study of formulaicity. Corpus analysis programs such as 

the ones described above (e.g., jLookup and VIEW) include concordancing tools. These 

tools search corpora for all instances of a given item, and then present these instances in 

the context of the words surrounding it, as in the following figure: 

 

Figure 1: Concordance Lines For Pangs Across All Registers Of The British National 

Corpus 

 
savagery and urbanity; loss and its disappointing pangs. In a word he offers a cornucopia of  
  
and because of this, you should have no hunger pangs. If you do feel hungry, you can eat  
 
they should eat (a rumbling stomach and hunger pangs tell them this) and yet have no appetite.  
 
stretch beyond a shallow delving into the slight pangs of mundane love and small sadness.  
 
fish was less fresh began to suffer the cholera pangs; explosive diarrhoea and rapid dehydration,  
 
art-nouveau style. Reserve long before hunger pangs hit (23 Place Rouppe, telephone  
 
one or two nostalgic short stories about the pangs of love, drawing on past memories and  
 
her had vanished in the midst of his hunger pangs and coughing fits. He had taken a bottle of  
 
enjoyed, a splendid taste to satisfy the hunger pangs? Or is it gulped down quickly, before  
 

 
Concordance lines can be sorted in various ways, most commonly alphabetically by the 

word immediately before or after the search term. In this way patterns of usage for an 

item are more easily revealed. The data above was retrieved from the British National 

Corpus.   

 



 160 

Contextualizing Concordance Information 

  One criticism of concordance analysis is that it does not provide the information 

about the context of an item that is needed to understand its meaning and functions. 

Fortunately, both VIEW and jLookup make further information about the context of a 

concordance line available. Each individual concordance can be viewed in its larger 

context (approximately forty words to either side of the search term). Both programs also 

provide the author, title, and sub-register for each concordance line.   

 
Searching For Concordances of Formulaic Sequences 

  Concordancers can be set to find very complex items and formulaic structures. 

Search terms can include single words, morphemes, or letters, adjacent or non-adjacent 

sequences of words, morphemes, or letters, parts of speech, or any combination of the 

above.  

 Concordance searches by register.  Concordance searches can be restricted to a 

particular register or set of registers, and can also compare the frequency of an item 

across registers.  In this way information is gained about how items behave in different 

modes, genres, or content areas.  

 

Frequency Information 

 
Relevance of Frequency Values to the Analysis of Reading Comprehension 

   Information about how frequent an item is in a certain context can be related to 

how predictable it may be for a certain context, and is therefore relevant to an 

understanding of reading comprehension as described by the Transactional Model.   In 
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this section, frequency bands used in this dissertation and the importance of cross-register 

comparisons of frequency will be discussed.     

This study uses the normed value of tokens of a sequence per million words 

(TPM) in order to compare frequencies across corpora of different sizes. As discussed in 

the literature review, the overall TPM of a word or a sequence in a language is not the 

most significant factor in assessing the likelihood that the item will be anticipated during 

the reading process (Goodman & Bird, 2003, pp. 169-170). More important is the context 

in which the item is found and the degree to which it is semantically and lexico-

grammatically predictable from this context. If a sequence is strongly associated with a 

certain mode, genre, or content area, it may be more or less likely to be anticipated, 

depending on whether or not the text is representative of the register with which the item 

is associated. Therefore, the comparison of frequencies across registers is more valuable 

to the present analysis than frequency information for English as a whole.  The figure 

below, which displays the frequency of the word avail across registers in the one hundred 

million word British National Corpus, serves as an example of a word that is more 

strongly associated with some registers than others:  

 
Table 8: Relative Frequencies Across Registers for Avail in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 13 90 27 54 64 104 
SIZE (MW) 10.33 16.19 10.64 15.43 16.63 28.39 
PER MIL 1.3 5.6 2.5 3.5 3.8 3.7 

 
In the above table, “TOKEN” refers to each occurrence of the search term, 

“SIZE” refers to the number of words in the register (given in the millions)  and “PER 
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MIL”, an abbreviation of  “per million”,  is  a normed value which refers to the number 

of occurrences of this item per million words. These TPM values were obtained for all 

manifestations of the sequence from the British National Corpus  (as of May, 2007). 

Manifestations of a sequence include all variants of the lemmas in the sequence as well as 

tokens that include optional intervening words (e.g., make absolute sure, kept a watchful 

eye on). 

Specifically, this table indicates that the word avail is over four times more likely 

to occur in fiction than in spoken language, and more than fourteen times more likely to 

occur in written language than in spoken. The degree to which this association between 

lexical items and registers is exploited in the reading process is an empirical question, 

and will be addressed as eye movement patterns for each participant are interpreted. 

 
Frequency band designations of the formulaic sequences in this study. The 

frequency bands used in this study (adapted from Moon, 1998, p. 59) are the following: 

 
Table 9: Frequency Bands Used in this Study 

Frequency Tokens in 

Corpus 

Tokens per 

million words 

Examples 

High > 5000     50 + deal with  (142.85 TPM) 

make sure (55.7 TPM) 

Medium > 200-4999 >  2- 49 keep an eye on  (7.16 
TPM) 

Low > 20-200 > .2 – 2 rule of thumb    (1.24 
TPM) 
beg the question  
(.96TPM) 

 
These TPM values were obtained for all manifestations of the sequence from the 

British National Corpus. Manifestations of a sequence include all variants of the lemmas 
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in the sequence as well as tokens that include optional intervening words (e.g., make 

absolute sure, kept a watchful eye on). 

The majority of formulaic sequences fall within the low frequency band. Many of 

the sequences in this study fall into the low frequency band. To put such as seemingly 

small value into perspective, examples of single lexical items that fall into the low 

frequency band are algebra, altruistic, predictability, and chairperson, each having a 

frequency of one token per million in the Bank of English (Moon, 1997, p. 51).   

Additionally, it is important to note that the majority of formulaic sequences fall within 

the low frequency band; in fact, a large proportion (over 70%) of formulaic sequences 

have frequencies of less than 1 TPM (Moon, 1998, p. 60). Just under one third of the 

items included in the Collins COBUILD Idiom Dictionary (2002), which includes only 

the most frequent idioms, have frequencies of less than 0.1 TPM (p. vi). The idioms 

marked as being of highest frequency and greatest pedagogical importance tend to fall 

between 0.1 and 1.5 TPM (e.g., a rude awakening (.19 TPM), a blessing in disguise (.28 

TPM), into thin air (.30 TPM), cross the line (.80 TPM), the bottom line (1.50 TPM). 

This information was retrieved from the British National Corpus and all variants of the 

phrase are included.  Ultimately, however, as stated above, it is not the overall frequency 

of an item that makes it predictable during the reading process, but rather how 

appropriate it is given the semantic and lexico-grammatical environment. 

 
Measuring Collocational Associations Between Words 

 
Various statistical methods can be used to assess the degree of collocational 

association between words. Such methods are important because they provide concrete 



 164 

numerical values that allow for the identification, description, and comparison of 

formulaic items. In the analysis in this chapter, measures of collocational strength will be 

related to the predictive processes described in the Transactional Sociopsycholinguistic 

model. This statistical data will be calculated by the three corpus analysis tools used in 

this dissertation (i.e., VIEW, Webcorp, and jLookup). The following values will be 

interpreted in this chapter: 1) mutual information scores, 2) t-scores, and 3) percent co-

occurrence values.  These values can only be calculated for two words at a time in the 

corpus analysis programs used in this dissertation.  For sequences of more than two 

words, the collocational attraction between content words in the sequence will be 

calculated. Such scores will be used to assess the collocational attraction within the 

micro-context of a sequence- the degree to which words in a sequence are predictive of 

the rest of the words in the sequence. 

Mutual Information Scores 

 The mutual information score is a calculation of the likelihood that one word will 

co-occur with another. The score compares the probability that two items occur together 

because there is a collocational association between them with the probability that there 

is no significant association between them and that  joint occurrences are simply the 

result of chance (McEnery & Wilson, 2001, p.  86). A mutual information score of zero 

would indicate that there is no relationship between the two items; the higher the score, 

the greater the relationship (McEnery & Wilson, 2001, p.86). Unfortunately, however, 

mutual information scores are not reliable for collocations with joint occurrences of fewer 

than several occurrences (Callies, 2004, p. 4). In such cases, the mutual information score 
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will be inflated and the collocation will appear to be more significant than it is likely to 

be (Callies, 2004, pp. 3-4); note the high mutual information score for the pair 

vampirish—hunger. This is due to the fact that vampirish only occurs once in the corpus, 

next to hunger, resulting in a misleadingly high score of over 11.0.  Therefore, in this 

analysis, the mutual information score will only be included in the analysis of sequences 

which occur more than five times in a corpus. The mutual information score is effective 

for identifying fixed sequences and technical terms that may fall into lower frequency 

bands, but are significant because of the collocational attraction between the lexical 

items.  The mutual information score is relevant to an understanding of predictive 

processes in reading behavior because it is a measure of the association one word has for 

another, or the degree to which one of the words in the sequence is an indicator that the 

other word in the sequence will occur. 

Guidelines for interpreting mutual information data (based on Callies, 2004). 
 
Mutual information scores of      9.0 + are designated “high”. 
Mutual information scores of      > 5.00- < 9.00 are designated “moderate”. 
 
Information in the table below was retrieved from the Collins COBUILD Wordbanks 

Online. The words selected for analysis are from Callies (2004). 

Table 10: Examples of Collocates of a Range of Mutual Information Scores 

 Joint 

Occurrences 

TPM Mutual information 

inclement --

weather 
19 .33 TPM 11.17 

post-- mortem 153 2.7 TPM 10.33 
post --office 710 12.6 TPM 6.2 
Deal--with 2787 49.76 TPM 4.6 
he -- post 609 6.09 TPM 2.34 
vampirish--hunger 1 .01 TPM 11.42 
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In the table above, results for the word pairs post—mortem and post—office were 

based on a search of for collocates of the noun form of  post. The score for deal-with was 

based on a search for collocates the verb form of deal. The information reported for he—

post was based on a search of words within a span of five words to either side of post. 

The score reported for the pair vampirish-- hunger was conducted within span of three 

words to either side of hunger.  Additionally, it is important to note that vampirish occurs 

only once in this corpus.  

 

T-Scores  

 The t-score highlights collocations that not only contain strongly associated 

words, but that are significantly frequent. This is because the calculation of a t-score 

takes into account the number of joint occurrences of the lexical items which comprise a 

collocate, assigning a higher score to collocations that are more frequent. The more 

frequent the joint occurrence of two words, the more confident one can be that the 

association between the two words is due to linguistic reality, and not to chance 

representation in a particular corpus. Therefore, unlike the mutual information score, it is 

reliable for assessing sequences with a low number of occurrences. T-scores are used to 

differentiate between collocations with high mutual information scores that are due to 

chance (e.g., as would be calculated for a collocation of less than five occurrences in a 

corpus) and those with legitimately high mutual information scores. If a sequence has a 

high mutual information score and a high t-score, then it is a very strong collocation 

(Callies, 2004, p. 5). The t-score is relevant to an understanding of the predictive process 

in reading because it is a measure of how significant a collocation is for a whole corpus 
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or a specific register as well as a measure of the strength of the association between the 

words.  

Guidelines for interpreting t-scores. Typically, t-scores of 3.00 and above are 

considered significant, because 2.576 is the critical value for alpha= .005 (Manning & 

Schutze, 1999, p. 165). Word pairs with this score will be considered collocations. In this 

dissertation, a score of greater than 10.0 is considered indicative of a very strong 

collocation.  

 

Table 11:  T-Scores and Mutual Information Scores for Deal With, Post Office, Post 

Mortem, and Inclement Weather 

 TPM T-score Mutual 

Information Score 

deal with 49.76 TPM 52.01 4.6 

post office 12.6 TPM 26.6 6.2 

post mortem 2.7 TPM 12.4 10.33 

inclement weather .33 TPM  4.35  11.7 

 

 Further examination of these collocations can show how t-scores and mutual information 

values are related to the overall frequency of a sequence and the frequency and 

collocational tendencies of the words in a sequence. 

 Deal with. Deal with has a high t-value because it occurs frequently, but a less 

than moderate mutual information score because the words are not very highly associated 

and occur with a wide range of items. 

 Inclement weather. Inclement weather has a low t-score because it is not as 

frequent in the corpus overall (.33 TPM), but a high mutual information score because 

one of the words is strongly associated with the other (95% of all collocates of inclement 

are accounted for by weather). 
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Post office. Post office, which falls within the medium frequency band (12.6 TPM), 

has a moderate mutual information score and a high t-score. This is related to the fact that 

while the sequence is of medium frequency, the individual words collocate with many 

other words and are not restricted to one another in a significantly high manner.   

Post mortem. Post mortem’s high mutual information score is a result of the fact 

that the words in the sequence are very restricted to one another. In fact, post and mortem 

have such a strong association that they are considered a “multi-word item” in the British 

National Corpus and cannot be searched for individually. It has a significant t-score as 

well, due to the words’ strong association and the fact that it falls into the medium 

frequency band.   

Percent Co-Occurrence Information 

 The relationship between collocates such as inclement and weather can be 

unpacked further by looking at percentage of co-occurrence information for each item in 

the pair individually. This measure reveals the collocational nature and tendencies of 

individual lexical items. For example, it can reveal that a word is highly restricted to a 

certain collocate or set of collocates. More specific information about the collocational 

tendencies of each member of a pair is relevant to the interpretation of eye movement 

patterns and is discussed further in the analysis section of this chapter. In the case of 

inclement and weather, the statistical likelihood that one word co-occurs with the other is 

not equal. This is due to differences in overall frequency and variety of usage of the two 

words.  The following table displays values calculated from the Bank of English: 
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Table 12: Collocates of Weather 

Collocate of 

weather 

Total times 

found in corpus 

Total number of times found with 

weather (joint occurrence of 

inclement and weather) 

inclement                   20 19   

 
Clearly, weather comprises a significant proportion of the words found co-

occurring with inclement. By dividing the total number of joint occurrences of inclement 

and weather (19) by the number of times inclement appears in the corpus (20), the 

percentage of co-occurrence is calculated at 95%. This figure indicates that inclement 

appears in the strongly restricted context, that of the word weather. However, the reverse- 

that inclement is highly likely to co-occur with weather--is not the case.  

 
Table 13: Collocates of Inclement 

Collocate of 

inclement 

Total times 

found in corpus 

Total number of times found with 

inclement (joint occurrence of 

weather and inclement) 

 weather           3173  19 

 
Inclement accounts for a much lower proportion of the collocates of weather:  

dividing the total tokens of weather in the corpus by the number of joint occurrences of 

the two gives a proportion of less than one percent (.59%). Weather is an overall frequent 

word that is associated with a wide range of items, only a small proportion of which are 

accounted for by inclement. Nonetheless, inclement is still included in the list of top one 

hundred significant collocates of weather (information retrieved from the British National 

Corpus). These values are significant because they will be related to the predictive 

processes described in the Transactional Model of reading.   Percentage values provide 

empirical evidence as to the statistical likelihood that one item will co-occur with another 
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item. The degree to which proportion is translated into the likelihood that an item will be 

predicted in the processing of written language is an empirical question and will be 

further discussed in the sections below.  

 
 Statistical values vary by search parameter. It is also important to note that t-

scores, mutual information and percent co-occurrence values can change depending on 

the setting of search parameters. Searches can be set for different word spans (e.g., 

anywhere from zero to ten words to either side of a search term), and can be restricted to 

different registers. A search of the British National Corpus reveals that the mutual 

information score for inclement and weather is different in the written and spoken 

registers (9.17 and 7.38, respectively). The mutual information score for hunger and 

pangs in the spoken register is zero, because the number of times they co-occur is zero. 

These values indicate how strongly a given collocate is associated with a certain register. 

Again, this information will be considered in the interpretation of eye movement 

behavior in upcoming chapters. 

Guidelines for interpreting percent co-occurrence data. The following table 

shows a range of percent co-occurrence values that can be used to assess the strength of a 

collocate and the likelihood that one word may be predictive of another. These 

designations are meant only to serve as general guidelines to enable consistent analysis, 

and were determined by comparing the breakdown of collocates by proportion for various 

collocations.   This value is the percent of the collocates of the node which are accounted 

for by the collocate. 
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Table 14: Designations for Percent Co-Occurrence Values 

 

Node Collocate Percent Designation 

inclement  weather 95% Extremely high proportion 

Pangs  hunger 37.5% High proportion 

sure  make 20.1% High proportion 

Make  sure 3.5% Moderate proportion 

Choice  she 0.01% insignificant proportion 

  

 Assessment of co-occurrence values via analysis of the percent breakdown of 

significant collocates. The behavior of a word in a formulaic sequence can be described 

by looking at the percent breakdown of a word’s collocates. There are several trends that 

can be noted from such analyses, most notably the following: 

        1. A word can collocate with a wide range of words, all of which have similarly low 

percent co-occurrence values. This indicates that the word is not restricted in usage (i.e., 

no one word accounts for a disproportionately high number of co-occurrences). An 

example of this would be the word make. Such words are designated “unrestricted”. 

 
        2. A word can have a set of collocates which contains one or more words which 

account for a disproportionate number of co-occurrences. This indicates that the word is 

restricted in nature. An example of this would be the word inclement. 

 
         3. A word can collocate with a set of words that are semantically similar. Therefore, 

even though no one individual word has a significantly high percent co-occurrence value, 

the word collocates significantly with lexical items of a specific meaning. Therefore, it 

collocates with, and is associated with, a specific semantic category. This semantic 

category may comprise a significantly high proportion of a word’s collocates. An 
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example of this would be the word potentially, for which 27% of its adjectival collocates 

are negative words such as dangerous, explosive, lethal, fatal, disastrous, and harmful 

(Stubbs, 2001, p. 107). The following are examples from the British National Corpus: 

 

Illnesses, including chronic muscle debility, herpes, tremors and eye infections, 
have come and gone. Recently I have experienced serious and potentially fatal 
fevers. Basically every day is an effort, that's the reality, and there's a great 
tendency to want life to be as it was.   
 
The agreement came about through a delicate set of potentially dangerous 
encounters between the Irish party and the Roman Catholic bishops during the 
first two decades of the present century.   

 
 
The Interpretation of Concordance and Statistical Data from the British National Corpus 

and The Collins COBUILD Wordbanks Online Corpus of English: A Summary 

 
 

The following summarizes the guidelines for interpreting the information 

obtained from the BNC and Collins COBUILD Wordbanks Online Corpus of English: 

 

-Concordance lines are analyzed for information about form, meaning, and usage. 
 

 -Mutual information scores, a measure of the strength of association between two     

words, are obtained for the lexical items in the formulaic sequences from Peter and the 

Nobleman. A mutual information score of 9.0 and above is considered indicative of a 

significant association, and a score between 5.0 and 8.99 is considered moderate 

association. 

 
 -T-scores, measures of the significance of a collocation, will be obtained for the 

formulaic sequences in Peter and the Nobleman. A score of above 10.0 will be 
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considered indicative of a very strong collocation, and a score of above 3.00 will indicate 

that the item qualifies as a collocation. 

 

-Percent co-occurrence values indicate the proportion of a word’s collocates that are 

accounted for by a given lexical item. Percent co-occurrence values of 20% and above 

will be considered indicative of a high proportion of collocates accounted for by a given 

word. Percent co-occurrence values can also be calculated for a set of words, such as a 

group of collocates which represent a semantic category.  

 

In the analysis of the individual items below, these scores will be related to the predictive 

process in reading. 

 

Verifying Candidate Formulaic Sequences in Peter and The Nobleman 

  
The following sequences from Peter and the Nobleman were identified as 

candidate formulaic items and are shown underlined and italicized in the context in which 

they appear in the text. Not all of the potential candidates in Peter and the Nobleman that 

were not analyzed here because 1) they appeared less strongly formulaic, and 2) fifteen 

items were deemed sufficient for analysis. In some cases, the underlined segment is a 

frame -- a formulaic sequence that includes variable or optional lexical items (e.g., items 

7 and 11 below). The notion that formulaic frames can extend over a length of text has 

important implications for reading comprehension and will be expanded upon in this 
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chapter.  Additionally, the question of where a formulaic sequence begins or ends (see 

item 20 below) is also an empirical one (Wray, 2002), and will be discussed below. 

 
1. But this year, things seemed worse than ever. 

2. At home his children were hungry and his wife was complaining bitterly. 

 3. Do something to help us, or we won’t have a roof over our heads much longer! 
 

4. Peter was in despair. 

5. Then one day, by chance, he heard in the marketplace  
     that….  
 
6. Immediately, he paid the nobleman a visit 

7. Peter had never cooked a day in his life [...] 

8. […] the nobleman looked him over carefully […] 

9. […] he was overcome with pangs of hunger […] 

10. As soon as he put the goose on the table… 

11. […] “What is the meaning of this?” […] 

12. Peter knew that his job and maybe even his freedom was at stake. 

13. “(There is) no such thing as a one-legged bird!” 

14. I’ve a mind to send you to prison for lying and stealing!” 

15. Give some time to clear my name. 

16. If I don’t succeed in convincing you, you can punish me as you see fit.” 

     17. Peter tossed and turned all night, racking his brain for a solution, but to no avail. 
 
     18. Peter tossed and turned all night, racking his brain for a solution, but to no avail. 
 
     19. Peter tossed and turned all night, racking his brain for a solution, (but) to no avail. 
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20. Finally, just before dawn, he came up with a plan. 

21. Immediately the nobleman clapped his hands and shouted […]  

22. At this, the nobleman burst out laughing. 

23. Peter kept calm […] 

 

 According to the definition established for this dissertation, a sequence is 

formulaic if it is comprised of  “two or more words which may or may not be adjacent 

and which have a particular mutual affinity that gives them a joint grammatical, semantic, 

pragmatic, or textual effect greater than the sum of the parts” (Wray, 2006, p. 591).  

Additionally, even if semantically transparent, an item is formulaic if an arbitrary 

phrasing is conventionalized and preferred by users of the language over other equally 

grammatically sound alternatives (Pawley & Syder, 1983). 

 In this section, commercially available, corpus-based reference materials will be 

consulted and the British National Corpus and the Collins Wordbanks Online Corpus will 

be searched to determine which of the twenty-three candidate formulaic sequences listed 

above meet the definition of formulaicity. Corpus analysis software will be used to search 

corpora to provide empirical evidence regarding how frequently a sequence is used to 

express a given meaning. 

 
 

Published, Corpus Based Lexicographical Resources 

 A great deal of information about a potential formulaic sequence can be found by 

consulting commercially available corpus-based dictionaries of English. Such 

dictionaries, particularly those aimed at learners of English, use corpus data to select the 
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formulaic sequences that appear most frequently in the language.  In particular, the 

Collins COBUILD series, published under the direction of John Sinclair, uses the over 

400 million word Bank of English to select the most significant collocates for each word 

and includes these collocations in the example sentences for each sense of a word 

(Herbst, 1996; Sinclair, 2003, p. vii). For example, the phrase born-again is shown in the 

context of its most significant collocate, Christian, (Sinclair, 2003, p. 154) and the word 

inclement is shown in the context of its most significant collocate, weather (Sinclair, 

2003, p. 733). For this reason, the Collins COBUILD Advanced Learner’s English 

Dictionary (Sinclair, 2003) and Collins COBUILD Idioms Dictionary (Sinclair, 2002) 

were selected to aid in the verification of the formulaic status of the candidate formulaic 

sequences in Peter and the Nobleman.  

 Specifically, the fourth edition of the Collins COBUILD Advanced Learner’s 

Dictionary (2003) is based on the 520 million word Bank of English, which is comprised 

of 70% British English, 25% American English, and 5 % Australian, Canadian, and 

World Englishes (Sinclair, 2003, p. x). The Collins COBUILD Idioms Dictionary (2002) 

is based on the smaller 450 million word Bank of English available at that time (Sinclair, 

2002, p. v). This idiom dictionary is appropriate because it uses John Sinclair’s definition 

of idiom as its criterion for inclusion:  

[an idiom is] a group of words which have a different meaning when used together 
from the one it would have if each word was taken individually (Sinclair, 2002, p. 
v)  
 

[Items in this dictionary] include traditional non-compositional idioms, multi-
word metaphors, similes, expressions with strong pragmatic meaning, and phrases 
which are combinations of phrasal verbs and fixed or semi fixed noun phrases 
(Sinclair, 2002, p. x ) 
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The following eighteen formulaic sequences were included in the Collins COBUILD 

Advanced Learner’s English Dictionary (Sinclair, 2003) or the Collins COBUILD Idioms 

Dictionary (Sinclair, 2002). They were included either 1) in their own single entry, 2) in 

one of the senses of an entry, or 3) as the collocation selected for the definition of one of 

the content words in the candidate sequence. 

     
At home his children were hungry and his wife was complaining bitterly. 

Do something to help us, or we won’t have a roof over our heads much longer! 

Peter was in despair. 

Then one day, by chance, he heard in the marketplace that….  

Immediately, he paid the nobleman a visit 

[…] the nobleman looked him over carefully […] 

As soon as he took the goose out of the oven… 

Peter knew that his job and maybe even his freedom was at stake. 

“(There is) no such thing as a one-legged bird!” 

 I’ve a mind to send you to prison for lying and stealing!” 

Give some time to clear my name. 

 Peter tossed and turned all night, racking his brain for a solution, but to no avail. 

 Peter tossed and turned all night, racking his brain for a solution, but to no avail. 

Peter tossed and turned all night, racking his brain for a solution, but to no avail. 

Finally, just before dawn, he came up with a plan. 

 Immediately the nobleman clapped his hands and shouted […]  
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At this, the nobleman burst out laughing. 

 Peter kept calm […] 

 

 Of the list above, have a roof over our heads was found in the Cambridge 

Dictionary of American English, a dictionary based on the 200 million-word corpus of 

American English from the Cambridge International Corpus (Cambridge International, 

2007) 

 

Using Corpora To Determine Formulaic Status 

         Not all formulaic sequences can or will be included in the sorts of lexico-graphical 

resource materials listed above. Even though a sequence meets the definition of 

formulaicity stated in this dissertation, it may be so variably and creatively used, so 

infrequent, or so specific to a certain domain that it cannot be included in the finite space 

of a dictionary, even though the lexicographers may recognize its status as formulaic. 

Phrases which are a part of the typical native speaker’s repertoire may not even be 

represented at all in a very large corpus (Wray, 2002, p. 30). Furthermore, an uncommon 

sequence is no less legitimate a unit of meaning than is an uncommon single word.  An 

infrequent or restricted word such as telomere is perfectly comprehensible, even 

predictable, when encountered by an individual with the necessary linguistic and 

semantic background knowledge. Infrequent or restricted formulaic sequences, as 

coherent units of meaning, are potentially comprehensible and predictable when the 

appropriate background knowledge is brought to the discourse that contains them. 

Finally, Goodman and Bird (2005) argue that overall frequency of a word or sequence is 
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not the most relevant factor in interpreting reading behavior, as genres, content areas, and 

individual texts each define their own lexical frequencies. Readers use this specialized 

information, not information about overall frequencies of words, as they work through 

text. For these reason it is justifiable to conduct original corpus analyses to establish the 

formulaic status of candidate formulaic items that are not included in commercially 

available reference materials. The following sequences were established as formulaic via 

corpus search of the British National Corpus: 

 
Table 15: Candidate Sequences Established Formulaic Via the British National Corpus 

 

 
Formulaic Sequence 

Tokens 

Per 

Million 

But this year, things 
seemed worse than ever. 
 

.33 

[…] “What is the 

meaning of this?” […]  
 

.07 

If I don’t succeed in 
convincing you, you can 
punish me as you see fit. 
 

.49  

 

Establishing a threshold for inclusion for ‘What is the meaning of this?’ Although 

the frequency per million words value of What is the meaning of this? of .07 TPM does 

not exceed the frequency threshold established for inclusion in this study (.20 TPM), it 

will be included because the threshold for a sequence six words in length should be lower 

than that of shorter sequences. This is because it is highly unlikely that a set of six words 

will occur in a corpus several times in a particular order with a consistent meaning unless 
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it is formulaic (Wray, 2002, p. 26).  Additionally, in accordance with the native speaker 

of the author and the participants in this dissertation, the phrase What is the meaning of 

this? is associated with the genre of fiction, and in particular, folktales, fairy tales, and 

other works written in, or meant to represent, formal language used in pre-contemporary 

times. Therefore, despite the fact that it is not particularly frequent in the corpus overall, 

it may still be predictable for the genre of the folktale in which it was encountered by the 

participants in this study. This is corroborated by examples such as the one below, from a 

children’s tale, which also contains formal, non-contemporary phrases such as upon my 

word: 

[…] returning from a ramble up-river to fetch food, heard the commotion and 
hurried home as quickly as possible. He took one look at the creatures gathered in 
front of his house and said, "What is the meaning of this? Where's Anabelle?" 
The animals glanced around. Anabelle? Where's Anabelle? "Upon my word, she 
was here a moment ago," stated Simon. "Most likely she's hiding! 

 
For these reasons, and the corpus-based evidence above, the phrase will be included as 

formulaic for this study. 

Verifying the formulaic status of ‘never cooked a day in his life’. The candidate 

sequence never cooked a day in his life, a variant of a set of phrases that contain the 

sequence a day in one’s life, was determined to be formulaic for a combination of 

following reasons: 

1)  It was found with a frequency of .01 token per million in both the British National 

Corpus and the Collins COBUILD Wordbanks Online Corpus. While this is below the 

cutoff of .2 TPM necessary to be included in the analysis in this dissertation, it is more 
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acceptable for a sequence comprised of five lexical items (as stated previously, the longer 

the sequence, the lower the frequency threshold needs be; Wray, 2002, p. 26).   

 

2)  Additional verification was conducted using Web Corp (Web Corp, 2007), a corpus 

analysis interface which can generate concordance lines from the entire World Wide 

Web, a collection of language which is several orders of magnitude larger than any 

corpus in existence.  There are several caveats to using the Web as a corpus, namely that 

its content and balance of material is unknown and the results are biased towards the 

kinds of content most likely to be found on the web (e.g., a large amount of computer 

related content). Therefore the results obtained from the web are only to be used to 

supplement findings from the corpora used in this study. A search of two-hundred web 

sites returned over one hundred examples of the sequence a day in one’s life, all with the 

meaning of ever or never. Examples are as follows1: 

Figure 2: A Day in His Life 

 
Billy Ray Cyrus claims he never danced a day in his life before signing for ABC’s 
Most of them have never worked a day in their life, but that hasn’t stopped the 
second hand smoke. My dad never smoked a day in his life. But the other  
world over, especially since she had never acted a day in her life, even in a school 
years old, and he has never been sick a day in his life. It was a total shock  
 

 
 
1) The sequence is a non-literal and arbitrary phrasing that is used to express never or 

ever in an emphatic manner. There is no reason that the word minute, second, week, or 

month would not make sense in this sequence, but convention dictates the use of the word 
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day. According to the working definition of formulaicity in this dissertation, 

conventionalized, arbitrary phrasings which are preferred by native speakers qualify as 

formulaic. In summary, the sequence a day in his life will be considered formulaic and 

will be included in this analysis. 

Verification of the Formulaic Status of the Candidate Sequences in Peter and the 

Nobleman: A Summary  

  
 In total, all of the sequences listed above were established as formulaic and will 

be analyzed in this study.  Form and usage conventions for each sequence will be 

described below and a summary will be provided at the end of the chapter. 

 

The Contribution Of Formulaic Language To Efficient Reading Comprehension: 
Potential Mechanisms And Two Examples 

 
This chapter has so far reviewed the corpus analysis techniques relevant to this 

study and has verified the formulaic status of the candidate items in Peter and the 

Nobleman. This section will address the specific mechanisms by which the semantic and 

lexico-grammatical knowledge associated with formulaic sequences can facilitate 

prediction and thus contribute to efficiency in reading comprehension. Additionally, this 

section will provide concrete examples of these mechanisms via an analysis of pangs of 

hunger and to no avail, two formulaic items found in Peter and the Nobleman. 

Information about each sequence will be obtained from the British National Corpus and 

the Collins Wordsbanks Online Bank of English and will be used to assess how, 

specifically, the formulaic nature of these items -- including the semantic and lexico-

grammatical information that these items encode -- might influence the predictive process 
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in reading. The information obtained about these items will be used in the upcoming 

chapter, in which the eye movement patterns observed for these sequences will be 

interpreted.   

Formulaicity, Prediction, And Native-Language Reading: Setting A Baseline 

 
 This section proposes predictive mechanisms as they would occur in the reading 

process for a native language text of generally familiar content. Because native language 

readers have a high likelihood of knowledge of all aspects of a formulaic sequence (e.g., 

their form and usage), the greatest potential contribution of formulaicity to the predictive 

process can be considered. In contrast, non-native readers 1) may not have knowledge of 

the formulaic items contained in a text, 2) may have different or restricted understandings 

of these items than native language readers, and 3) even given native-like knowledge of a 

formulaic sequence, may not use it in the same way as native readers (Underwood, 

Galpin, and Schmitt, 2004, pp. 166-167). For these reasons, mechanisms will be proposed 

assuming the high level of formulaic knowledge found in native speakers, and the reading 

behavior and reading process for non-native readers will be considered in light of this 

native-speaker baseline. 

 
Formulaicity, Prediction, And Efficient Reading: Mechanisms 

           In efficient reading, an individual uses semantic and lexico-grammatical 

knowledge to predict lexical items and structures that are appropriate for the text that he 

or she has constructed up to that point (Goodman, 2005). The more significant the 

linguistic and semantic knowledge brought to the text (e.g., the more familiar the reader 

is with the language, style, and content of the piece), the more efficiently the text can be 
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comprehended (i.e., the more effective prediction can be, resulting in comprehension 

without fixation on all lexical items (Paulson & Freeman, 2003, p. 14). Given the 

semantic and lexico-grammatical information associated with each formulaic sequence, 

(i.e., knowledge of structure and usage) formulaic sequences can provide critical cues 

which enable the predictive process found in efficient reading. The techniques of corpus 

analysis presented above make it possible to search hundreds of millions of words of 

authentic text nearly instantaneously, revealing associations, collocations, restrictions, 

and patterns of usage for each sequence that can be used to assess its potential to 

contribute to the active, predictive processes of efficient reading. 

 In short, there are three main considerations that influence the likelihood and the  

manner with which a formulaic item potentially contributes to predictability in  

reading: 

• The nature of the sequence (e.g., fixed, non-adjacent); 

• The macro-context of the sequence: the nature of the context in which the  

             sequence is found (i.e., to what degree the context is typical for, or associated  

             with, the sequence) 

• The micro-context of the sequence: The strength of collocation that exists  

            between words in the sequence. 

The nature of the sequence. An important aspect of knowledge of a formulaic 

sequence is knowledge of its form. This includes the degree to which a sequence is fixed 

(i.e., the degree to which it permits lexical or grammatical variation) and whether or not 

the sequence has slots for lexical insertions (and the nature of the items that are 
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permissible in these slots). Formulaic items range from completely fixed (e.g., polywords 

such as the day before yesterday, as a matter of fact, by the way, and income tax) while 

on the other end of the spectrum there are sequences that are non-adjacent and permit a 

considerable amount of variation.  

 Sequences of different structural constitutions may contribute to prediction in 

different ways or to different degrees. The relationship between form and predictability, 

and specific examples from Peter and the Nobleman, will be presented below. 

Additionally, the nature of the item includes its meaning and any prosodic associations it 

may have. 

The macro-context of the sequence. The macro-context of the sequence refers to 

the association between a context and a sequence and relates to how predictable a 

sequence is for a given context. Contexts include mode, content area, genre, and 

grammatical environments, including function and syntactic positions in a sentence. 

Formulaic sequences are also associated with features of contexts such as level of 

formality and tone. By obtaining information about the environments and usages that are 

typical for a formulaic sequence, the degree to which a specific environment might be 

predictive of the sequence can be assessed. This assessment can then be related to the 

active, predictive process of reading as described by the Transactional Model. 

The micro-context of a sequence. The micro-context of a sequence refers to the 

strength of the collocational association between words in a sequence, regardless of 

context.  The strength of association is measured by the mutual information score and 

percentage co-occurrence score (discussed above). This information is important because 
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certain words co-occur with a highly restricted set of collocates (as in the case of 

inclement). Once such a word is encountered, the likelihood that the upcoming text will 

contain its collocate(s) is great.  Readers may use this frequency of co-occurrence 

information in the efficient processing of text (Underwood, Galpin, & Schmitt, 2004).   In 

a whole text reading, the effects of the micro-context for prediction will always occur in 

conjunction with contextual information and, therefore, cannot be considered 

independently. Nonetheless, mutual information and percent co-occurrence values can 

provide information which can be used to interpret eye movement fixation patterns and, 

therefore, will be calculated when relevant.  

 The relationship that exists between sequence type, macro-context, and micro-

context on the one hand and the predictive processes in reading on the other will be 

presented below via specific examples from Peter and the Nobleman. 

 The following is a summary of the information that was sought for the formulaic 

items in the British National Corpus and the Collins WordBanks Online Corpus of  

English: 

Nature of item: 
 

• Is the sequence fixed or variable? 
 

• Is the sequence comprised of adjacent items or does it form a frame? If so, what is 

the nature of the insertions permissible for the frame? 

• Is the sequence associated with a certain semantic prosody? 

Macro-context: 
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• Is the sequence associated with a particular register (e.g., model, genre, content 

area)? If so, to what degree? 

• Is the sequence associated with text of a particular nature (e.g., formal, informal)? 

If so, to what degree? 

• Is the sequence associated with a certain grammatical environment or does it 

function in certain grammatical role (e.g., position in sentence, tense, aspect, function, 

part of speech)? 

Micro-context: 

• What is the mutual information score between key lexical items in the sequence?  

 (Key lexical items are restricted to content words) 

• What are the percentage co-occurrence values for the lexical items in the 

sequence?  

The Prediction Of Formulaic Sequences 

 This section will address the following questions:  

 

• What is the nature of the prediction process? 
  

• How is nature of this prediction process influenced by the features of a formulaic 
 
  sequence?   
 

What is the nature of the predictive process? A formulaic sequence is a 

conventionalized, coherent linguistic unit that represents a single choice to express a 

certain idea.   Therefore, the larger context may allow the reader to predict the phrase in 

its entirety. This may be more likely in the case of sequences that are completely fixed, 
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such as polywords (e.g., as a matter of fact, the day before yesterday, by the way, income 

tax).  

 If the entire sequence is not predicted, a combination of a) context and b) a 

fixation on one of the words in the sequence could allow for the comprehension of the 

entire sequence.  As discussed in chapter one, once part of the sequence is encountered in 

a specific context, the rest of the words may be completely restricted and therefore 

linguistically redundant. In the total and partial prediction scenarios above, confirmation 

of a predicted sequence could occur via a regressive fixation (a return movement by the 

eye to fixate on a word or words in a sequence after that section of the text has already 

been passed (Paulson & Freeman, 2003, pp. 60-61). Confirmation could also occur via 

the processing of a word or words in a sequence from information available the 

parafoveal region of a fixation on another word. In the case of the latter, given that a 

word in a formulaic sequence is so predictable (especially in context), all that is needed 

for confirmation purposes is to view all or part of it in the periphery of another word’s 

fixation. When predicted, a fuzzy, out-of-focus view of a word is all that is needed to 

confirm it (Paulson & Freeman, 2003, p. 14).  

 Caveats for the analysis of intervening words in a formulaic frame or between a 

collocational pair. As mentioned above, components of formulaic sequences can be non-

adjacent, and collocates can occur several words apart from one another. As also 

mentioned above, readers have knowledge about the number and nature of intervening 

words typically permitted in such sequences. This knowledge structures, organizes, and 

renders predictable multi-word, multi-clause segments of text. An example given 
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previously in this dissertation is that of the discontinuous formulaic frame as if X 

wasn’t/weren’t enough: 

As if rising from a bed in Joel’s mother’s trailer at 5:30 a.m. for a day of 
intense physical labor wasn’t enough of a departure from his Bay area life, 
Pollan says he did so without even a sip of coffee. (“Michael Pollan”, 
2006, p. 9) 

 
The reader knows that the structure is used to introduce something that is even more 

unpleasant than the circumstances that surround it, and this information enables the 

reader to anticipate the upcoming text.  

  In this chapter, the analysis of intervening words is organized in terms of number of 

lexical items (i.e., the percent of citations of the item containing one intervening word, 

the percent of citations of the item containing two intervening words, the percent of 

citations with three intervening words, and so on). It is critical to note, however, that the 

nature of the intervening words is just as important, if not more so, than the number. 

Semantic and syntactic complexity must also be considered in an analysis of the 

intervening words in a sequence. For example, in the quote above, the information that 

intervenes within the phrase as if X weren’t enough is quite semantically and 

syntactically complex, particularly the double possessive in the second prepositional 

phrase (i.e., Joel’s mother’s trailer).  

Furthermore, it is important to consider the degree of complexity and number of 

intervening words separately, because these quantities do not necessarily exhibit a direct 

relationship. For example, a sequence with two or three intervening words may be of 

much greater semantic or syntactic complexity then one with four intervening words. 
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This will be taken into account in the sections of analysis below, which present findings 

on the tendency of a given sequence to permit intervening words. 

There is, however, an important reason to consider intervening lexical items in terms 

of number. This reason emerges when eye movement procedures are considered from a 

Transactional Socio-Psychological perspective.  Readers, based on their experience with 

language, have knowledge about how many words typically intervene. Readers also use 

out-of focus visual input from the parafoveal regions of fixations to obtain information 

about upcoming words (Paulson, 2000). Sometimes this information leads a reader to 

jump ahead to a more useful area of the text. If a reader knows that a formulaic sequence 

permits many words to intervene, this may influence decision about the length of the 

distance of a saccade. Depending on the context, and their comprehending process, they 

may wish to fixate on these intervening words, or they may be able to saccade past them.  

The point above leads to the final caveat in this discussion of the analysis of 

intervening words involves the dynamic nature of semantic and syntactic complexity 

during the reading process. It is true that when considered out of context, certain 

linguistic structures or segments of text are inherently more semantically or syntactically 

complex than others. A unit of discourse may have more complex grammar or contain 

more semantic information packed into it than another one of comparable size. However, 

the notion of the semantic or syntactic complexity of intervening words, or any words or 

structures in a text, must be considered in light of Goodman’s Transactional model. 

Regardless of the number of words in a stretch of discourse, and regardless of their 

syntactic or semantic complexity, it is ultimately the sate of the reader’s mind that will 
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determine how complex, or difficult, that piece of text is at that given moment. 

Depending on the nature of the semantic and linguistic schema that a reader has brought 

to a text, and developed during his or her interaction with a text, a segment of text can be 

more or less semantically or syntactically challenging. This degree to which the reader 

finds a stretch of text challenging can be assessed empirically via the number and nature 

of miscues and fixations, as discussed in previous sections.  

 The number and nature of the intervening words typically permitted can be 

assessed via corpus techniques. In the analysis to follow, each formulaic item is analyzed 

in terms of whether or not it permits intervening words.  

 The mechanisms proposed in the above scenarios are significant because they can 

help account for how readers comprehend written language without having to fixate on 

all of the words in the text. Additionally, the mechanisms propose a correlation between 

the linguistic nature of items in a text (i.e., formulaic vs. non-formulaic) and the manner 

in which they are processed.  

 

A Corpus Based Analysis of the Formulaic Sequences To No Avail and Pangs Of Hunger 
  

 In this section, the specific mechanisms by which formulaicity may contribute to 

efficiency in reading comprehension will be discussed. To provide a clear example of 

these mechanisms, the Collins WordBanks Online and the British National Corpus will 

be searched for information regarding the form and usage of two formulaic sequences 

from Peter and the Nobleman, to no avail and pangs of hunger.  In this manner, the 

nature of the information that can be obtained using corpus analysis methodology, and 
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the way that this information can be related to predictive processes in reading, will be 

clearly presented. Unless otherwise indicated, analysis is based on data from the British 

National Corpus. 

To No Avail: Patterns Of Form And Usage In The British National Corpus And The 

American English Sub-Corpus Of Wordbanks Online 

 

 The formulaic sequence to no avail appears in the following context in Peter and 

the Nobleman:  

“Peter tossed and turned all night, racking his brain for a solution, but to no avail”. 

An analysis of the BNC and the American English Sub-corpus of Wordbanks Online 

reveals significant form and usage patterns for the formulaic phrase to no avail, which 

will be presented below. Unless specifically stated, all searches will be corpus-wide (i.e., 

inclusive of all registers). 

 
Patterns Of Usage For Avail 

  To begin, a search was conducted for avail, the most salient lexical item in the 

phrase. This search revealed that avail is strongly restricted, found only in the context of 

two formulaic phrases:   

1) to no avail, meaning to no use, purpose, advantage, or profit2; 

2) to avail oneself of something, meaning to use something to one’s advantage or 

benefit.3 
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These two senses do not appear in equal proportions. The first sense, with 191 tokens 

(1.91 tokens per million words), is considerably more frequent in the BNC than the 

second sense, which occurs 32 times (.32 tokens per million words). 

To no avail: Form.  To no avail is the most common instantiation of a larger 

meaning unit of the following description: 

(but) to no/little/some avail 

 
Following are the significant features that describe the structure of this phrase. These 

features include the most common collocates, lexical variations, and syntactic 

restrictions: 

 But is a significant collocate.  Importantly, 97 of the 191 tokens of to no/little/some 

avail are preceded by the word but. As discussed in the literature review of this 

dissertation, phrases often collocate with certain words, and the question of whether or 

not a word is a collocate of a phrase or an essential part of it becomes an empirical one 

that must be determined from corpus data.  

Table 16: But as a Collocate of To No/Little/Some Avail 
 

 TOKENS 

 

PERCENT 

total occurrences of phrase 

Occurrences of but 
immediately preceding  
to no/little/some/avail: 
 

 87 46 % 

Occurrences of but  
within 4 lexical items to  
the right of to no/little 

/some avail 
 

97 50% 
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Due to its significant co-occurrence before to no/little/some/ avail, from this point 

on in the analysis, but will be included in parenthesis each time the phrase is cited. 

Minor lexical variation is permitted for the quantifier. The lexical item no is the 

most significant lexical variation in the quantifier position in the phrase (93 % of the 

tokens) and considerably more likely than the second most significant variation, little. 

Although possible, variations containing some are not significant. 

Table 17: Tokens of “To No Avail” in the British National Corpus 

 

WORD/PHRASE 
Tokens TPM 

TO NO AVAIL 179 1.79 
TO LITTLE AVAIL 10 0.10 
TO SOME AVAIL 1 0.01 
TO NOW AVAIL 1 0.01 
TOTAL 191 1.91 

 

Based on larger context, it was determined that now was intended to be written as no and 

was therefore included in the analysis. 

Most common manifestation. Taking these two sections together, it can be stated 

that the most common manifestation of this sequence is but to no avail (42 % of all 

tokens). 

The phrase (but) to no/little/some avail is significantly associated with the 

terminal position in a clause or sentence. There is an extremely strong association for the 

phrase (but) to no/little/some avail with the terminal position in a sentence. Of 100 

randomly selected tokens of this phrase in the British National Corpus, 97 of them 

occurred in the terminal position of a sentence (before ending punctuation marks such as 

the period) or in the terminal position of a clause (before a conjunction, colon, or a semi-
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colon). Eighty-four percent occurred in the terminal position of a sentence (before ending 

punctuation). Examples are found in the following concordance lines, randomly selected 

from the random sample: 

Figure 3. Example Concordance Lines for (But) To No/Little/Some Avail 

 information on this subject, but so far, to no avail. As was so often the case in central-local     
 

   sterling in the last 10 days, probably to no avail. Gerrard & National, the venerable City     
 

    to hold her head high and proud, but to no avail. She simply disappeared. Looking back, it was   
 

         And the benighted countryside, but to no avail. As was so often the case in central-local,   
 

techniques I knew of finding people were to no avail: the man with his gaunt face, grey hair and    
 

       We banged on the door and shouted to no avail,  and after awhile had no choice but to use the  

 
 
Table 18. Position of “(But) To No/Little/Some Avail” in One Hundred Randomly 

Selected Concordance Lines 

 

Position Percent 

Percent before end punctuation 76% 

Percent comprising a single sentence 8% 

Percent before a colon or semi colon 8% 

Percent before a conjunction 5% 

Percent in non-terminal positions 3% 

  

 Of the three tokens that did not fit this pattern, one was followed by punctuation 

marks, and therefore appeared in the terminal position of its clause: “[…] a particular, 

heartfelt question over and over, to no avail, "why does school have to be so horrible?” 

For the remaining two tokens, one was modified by an adverbial phrase:“[…] but to no 

avail as yet.” while the other was modified by a prepositional phrase: “All the nimble 

footwork in the world is to no avail in that situation.” 
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It is also significant that while both of these atypical appearances of to no avail 

are acceptable to native-speaker intuition (i.e., do not violate rules of syntactic well-

formedness), as per corpus data the overwhelming majority of the time native speakers 

prefer to place it in the terminal position of the larger linguistic structures in which they 

appear. 

 

(But) to little/no/some avail: Usage 

 

 In this section, the association of avail to various contexts will be explored. As 

mentioned above, the VIEW interface of the British National Corpus allows for the 

determination of the relative frequency of a word in different linguistic contexts 

(registers). In the British National Corpus, all registers except for spoken are comprised 

of written material from the various genres. The following table summarizes the content 

of each register:  
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Table 19: Composition of the Registers in the British National Corpus 

Register Sub-registers 

Spoken news broadcasts 
college lectures 
sermons 
political and courtroom proceedings 
tutoring sessions 
recording of oral history 
meetings 
public debates 
interviews 

Fiction fiction 
poetry 
prose 

News news scripts 
major broadsheets  
tabloids 
 

Academic selections from textbooks in  
various fields 

Non-Fiction  
Miscellaneous 

essays and articles from various 
fields 
 (politics, religion, and medicine) 

Other ephemera such as emails,  
school essays, and personal letters,  
as well as advertisements and  
pamphlets 

 

 

 The single lexical item avail is associated with the written mode, and the register 

of fiction in particular. The lexical item avail, regardless of the sense that it is associated 

with, is strongly associated with the written mode: 
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Table 20. Frequency of Avail Across Registers 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 13 90 27 54 64 104 

SIZE (MW) 10.33 16.19 10.64 15.43 16.63 28.3 

PER MIL 1.3 5.6 2.5 3.5 3.8 3.7 

 

 
 The table above indicates that avail is much more likely to occur in the written 

mode than in spoken. 

 

Table 21: The Phrase (But) To Little/No/Some Avail is Associated With the Written Mode 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 0 65 22 7 27 70 

SIZE (MW) 10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.0 4.0 2.1 0.5 1.6 2.5 

 

 

 
 

The tables above show that all tokens of (but) to no/little/some avail appear in the 

written mode, with the highest proportion in the register of fiction (4.0 tokens per million 

words compared to an average of 1.66 TPM for the other written registers).  

Summary And Implications For The Word Avail And The Phrase (But) To Little/No/Some 

Avail 

 

The word avail and the phrase (but) to little/no/some avail have strong form and 

usage trends and associations. These include: 
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• The word avail is restricted to two phrases with a single meaning each (to no avail 

and to avail oneself of something). Given the context, it may be very easy to anticipate 

which of the two meanings will appear in upcoming text. 

 

• The phrase but to no avail contained in Peter and the Nobleman is the most 

frequent and significant variation of the variable sequence (but) to no/little/some avail. 

Even the sequence is not fixed, the fact that but to no avail is the most significant 

manifestation of the phrase may influence predictive processes. 

• But is a significant collocate for the phrase, present in half of the occurrences. 
 

• The word avail and the phrase (but) to no/little/some avail is much more 

associated with the written genre, fiction in particular, than the spoken. As registers 

define their own frequency (Goodman & Bird, 2005), this phrase may be more easily 

anticipated when contained in fiction. 

Pangs Of Hunger: Patterns Of Form, Meaning, And Usage In The British National 

Corpus And The American English Sub-Corpus Of Collins Wordbanks Online 

 
      The formulaic sequence pangs of hunger appears in Peter and the Nobleman at the 

point in the text in which the main character, poor to the point of starvation, is tempted to 

eat some of the meal he had just prepared for his new employer: “When he pulled the 

delectable goose out of the oven, he was overcome with pangs of hunger”. 

   In the first section of this analysis, the sequence will be described in terms of its 

form(s), grammar, meaning, and overall frequency in the language. In the next section, 

the associations of the sequence and variants of the sequence to the macro-environment 

(e.g., register, genre) will be presented. In the subsequent section, the micro-context of 
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the phrase will be discussed, and in the final sections, a summary and implications for 

reading comprehension will be presented. 

 

 
Form of the Formulaic Sequence Pangs of Hunger 

 
 Pangs of hunger is one manifestation of a variable sequence that contains the 

lexical items pang(s) and hunger.  The variants are as follows:  

 
Table 22: Tokens Per Million of the Four Variants of Pangs of Hunger in the British 

National Corpus: 

 

 

Hunger pangs .17 

Pangs of hunger .07 

Pang of hunger .01 

Hunger pang .01 

 

 

These items are variations of a single formulaic sequence set which together have a 

frequency of .26 TPM. As per concordance analysis, they are consistently used to express 

unpleasant and strong feelings of hunger that are discontinuous in nature. 

 

Grammatical Description of variants of pangs of hunger: All four variations of 

the sequence are nouns phrases. The variation hunger pang(s) is a compound noun, while 

pang(s) of hunger is a noun phrase comprised of a noun and a prepositional phrase.  

A compound noun is a noun modifier + noun sequence which has become established as 

formulaic (Sinclair Collins COBUILD English Grammar, 2005, p. 101). Given the 

formulaic status of the sequence hunger pang(s)/pang(s) of hunger overall, the noun+ 

noun variation will be considered fixed, and therefore a compound noun. 
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Table 23: Overall Frequency (in Tokens Per Million) of All Variants of the Sequence 

(Pang(s) of Hunger/Hunger Pang(s) 

Hunger pang .01 

Hunger pangs .17 

Combined .18 

 

Pang of hunger .01 

Pangs of hunger .07 

Combined .08 

 

Total joint occurrence of   
hunger and pang(s) 

.26 

 
 

These tables indicate that the pairing of hunger and pangs can be considered a collocate 

as per the frequency threshold established for this dissertation.  

 
Meaning Of The Sequence Pang(s) Of Hunger/Hunger Pang(s). 

  As stated above, concordance and contextual analysis of all tokens of this 

sequence indicate that they are used in a consistent manner to express an unpleasant and 

strong feeling of hunger which is discontinuous in nature.  

Pang(s) has a significant prosody and occurs with a restricted set of collocates. 

 Further information about the meaning and prosodic connotations of sequences 

can be obtained via the analysis of the collocational tendencies of the lexical items that 

comprise them.  An analysis conducted on the words pang and pangs reveal that they 

collocate with a restricted set of lexical items that can be characterized as “intensely 

unpleasant” or “intense”. Seventy-one percent of all of the significantly frequent 

adjectival collocates of pangs from the British National Corpus fall into these semantic 
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categories. Examples of those which fall into the former category include heart rending, 

agonizing, excruciating, dreadful, and bitter, and those in the latter category include 

sharp and great. Pangs also collocates with nouns and verbs which denote feeling, pain, 

or emotion: 

Table 24: Significant Collocates of Pangs  (Within A Three Word Span to the Left and 

Right) 

 

Collocate Percent of collocates of 

pangs accounted for by 

this collocate 

Mutual Information 

Score 

hunger 35.7 % 10.39 

guilt 10.0 % 8.71 

conscience 7.1 % 8.60 

birth 5.7 % 7.02 (span of 1) 

suffer 5.7 % 7.42 

suffering 8.6 % 7.63 

The lexical item pang also collocates with words denoting unpleasant states and 

emotions, as the table of the most significant noun collocates below indicates: 

Table 25: Significant Noun Collocates of Pang 

 

 Collocate  Percent of collocates of  

pang accounted for by 

 this collocate 

Mutual Information 

Score 

remorse 2.9 % 9.45 

 jealousy 5.2 % 8.95 

envy 2.3 % 8.07 

conscience 4.1 % 8.04 

guilt 2.9 % 7.48 

regret  4.1 % 7.86 

disappointment 2.3 % 7.37 

 
 

The data for pangs is particularly striking: hunger, guilt, conscience, birth, suffer, 

and suffering account for 72.1% of its collocates. In the case of pang, the list of noun 

collocates above account for 23% of its co-occurrences. The mutual information scores 
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above are just under the cutoff for being high, and can be assessed as “high-moderate”. 

The data above strongly indicate that both the singular and the plural form of the lemma 

PANG have a strong prosodic connotation of “intense unpleasantness” and are typically 

used in collocational pairs which describe intense, unpleasant, emotional states. 

Micro-context of pang(s) of hunger/hunger pang(s). This section aims to answer 

the following question: To what degree is one word in the sequence predictive of the 

other words in the sequence, irrespective of context?  

Table 26: Percentage Of Collocates of Pangs Accounted for by Hunger (Within A Three 

Word Span to Either Side) 

Tokens Joint occurrences:   of 

pangs and hunger 

Percentage of collocates of pangs 

 which are accounted for by hunger 

Mutual 

Information 

Score 

70 25 35.7% 10.39 

 

Table 27: Percentage Of Collocates of Hunger Accounted for by Pangs (Within a Three 

Word Span to Either Side) 

Tokens Joint occurrences of 

pangs and pangs 

Percentage of collocates of hunger which are 

accounted for by pangs 

Mutual 

Information 

Score 

1095 25 2.2 % 10.39 

 

The data above indicates that pangs is much more likely to co-occur with hunger 

than hunger is to co-occur with pangs. This is due to the fact that hunger is a much more 

frequent and much less restricted word than pangs. Additionally, this analysis indicates 

that hunger does not collocate equally with the singular and plural form of the lemma 

PANG. As presented above, pang collocates with a specific set of nouns of feeling, pain, 

and emotion. Hunger is not included in the set of fifteen most significant collocates of 
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pang. Additionally, as presented in the chart above, hunger accounts for only .011% of 

all of the collocates of pang. 

Mutual Information for pangs and hunger.  These mutual information scores, in 

conjunction with percent co-occurrence scores, indicate that pangs and hunger can be 

considered a collocation of high strength.  

T-score for pangs and hunger. The t-score for pangs and hunger is 3.99, which 

qualifies it as a collocation. 

Associations Of The Sequence Pang(s) of Hunger/Hunger Pang(s) With Registers in the 

British National Corpus 
Table 28: Frequency of Hunger Pang(s) Across All Registers of The British National 

Corpus 

 
Register Spoken Fiction News Academic Nonfiction  

Misc.  

Other 

       

TOKENS 0 7 1 0 2 8 

SIZE (MW) 10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.0 0.4 0.1 0.0 0.1 0.3 

  
Table 29: Frequency Of Pang(s) of Hunger Across All Registers of the British National 

Corpus 

 
REGISTER SPOKEN FICTION NEWS  ACADEMIC NONFICTIO

N  

MISC.  

OTHER 

       

TOKENS 0 6 0 0 0 2 

SIZE (MW) 10.33 16.19 10.64 15.43 16.63 28.39 

PER MILL 0.0 0.4 0.0 0.0 0.0 0.1 

 

Total tokens: 8 
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The tables above clearly indicate that the phrase is associated with the written, not 

spoken mode, and further, that fifty percent of all tokens of all variants of the sequence 

are associated with the register of fiction.  

Pang(s) Of Hunger/Hunger Pang(s) In The American English Subsection Of Word Bank 

Online Corpus 

 

 The American English subcorpus of the Collins Wordbanks Online Corpus was 

searched to verify that the sequence pang(s) of hunger/hunger pang(s) is also formulaic in 

American English and to confirm that the collocational tendencies of hunger and pangs 

were not significantly different between the British and American dialects of English. 

The formulaic status of pang(s) of hunger/hunger pang(s) in the American English 

subcorpus of Collins Wordbanks Online. The frequency of this sequence in the American 

English subcorpus is .5 per million words, placing it in the same frequency band as in the 

British National Corpus (.26 TPM).  

Collocational information for pangs and hunger in the American English 

subcorpus of Collins Wordbanks Online. Within a four word span to either side, the 

mutual information score for pangs and hunger in the American subcorpus of Collins 

Wordbanks Online was 11.13, very close to the value calculated from the British 

National Corpus (10.39). Additionally, 33% of the collocates of pangs are accounted for 

by the word hunger, very similar to the figure of 35.7% calculated for the British 

National Corpus. The figures above confirm that the sequence hunger pang(s)/pang(s) of 

hunger behaves, in general, in similar manners in the two dialects of English. 
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Summary Of Analysis Of Pang(s) Of Hunger/Hunger Pang(s) And Implications For The 

Comprehension Of Pang(s) Of Hunger In Peter And The Nobleman 

 The following summarizes the conclusions that can be drawn from the above 

analysis: 

• The phrase pangs of hunger is one of four variants of the variable formulaic 

sequence pang(s) of hunger/hunger pang(s). Overall, this sequence occurs with a 

frequency of .26 TPM. One hundred percent of the joint occurrences of pang(s) and 

hunger occurred in one of the four variants of this phrase. 

• This sequence is strongly associated with the written mode, particularly fiction. 

• Pang(s) of hunger/hunger pang(s) is one instance of a set of formulaic sequences 

containing the lexical item pang(s). These sequences strongly connote intense, unpleasant 

states of being. 

• Hunger is a significant collocate of the word pangs, with a t-score of 3.99 and a 

high mutual information score of 10.39.   

• Hunger has the potential to be highly anticipated from the word pangs. A high 

proportion of instances of pangs (37.5% ) occur in the presence of hunger.   

Implications for the reading of pangs of hunger in Peter and the Nobleman: 

Anticipating the sequence as a whole. In Peter and the Nobleman, the sequence occurs in 

a semantically predictable context. The author has established that the main character is 

hungry and that he considers the food that he has just prepared to be delectable. 

Additionally, prior to the sequence, Peter is described as overcome with hunger. The verb 

to be overcome with/by is used to describe situations in which an individual is so affected 
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by something that he or she can no longer act of their own volition: “When he pulled the 

delectable goose out of the oven, he was overcome with pangs of hunger”. 

 Both the sequence pangs of hunger and the verb to be overcome, contain a sense of 

intensity in their definition, and, therefore, can serve as predictive contexts for one 

another. This, in conjunction with the scene set by the preceding text, creates a very 

strong predictive context for the formulaic sequence pangs of hunger. That the sequence 

is associated with the written mode, fiction in particular, may render the sequence as a 

whole even more predictable. 

Implications for the reading of pangs of hunger in Peter and the Nobleman: The 

role of the micro-context in prediction. As stated earlier in this chapter, the words in a 

sequence may contribute to the anticipation of a sequence as a whole, and if so, may do 

so to different degrees.  As discussed in the literature review of this dissertation a reader 

may fixate on all, some, or potentially none of a sequence, and depending on which item 

is fixated, the rest of the sequence may be likely to be predicted. The analysis of the 

collocational tendencies of hunger and pangs indicates that it is very likely that hunger 

will occur in the presence of pangs (over one third of the time). This statistical knowledge 

of co-occurrence frequencies may be available to the reader and may influence their 

predictive processes. Based on collocational statistics alone, a fixation on pangs may 

more strongly predict hunger than a fixation on hunger would predict pangs. However, 

given the context, it is highly likely that a fixation on either of the two key (i.e., content) 

words would lead to the prediction of the other. The unequal co-occurrence proportions 
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of hunger and pangs will be considered again as the fixation patterns of the readers in this 

study are interpreted in the upcoming chapter. 
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CHAPTER SIX 
AN IN-DEPTH CORPUS ANALYSIS OF THE FORMULAIC SEQUENCES IN 

PETER AND THE NOBLEMAN 

 
 In this section, remaining formulaic sequences from Peter and the Nobleman will 

be analyzed using corpus resources listed above (the Collins COBUILD series of English 

language reference materials, the British National Corpus and WordBanks Online). These 

corpora will be searched using VIEW and jLookup, as described above. Information for 

each sequence will be presented, and the chapter will conclude with a summary of the 

patterns noted in the analysis and their potential relationship to the eye movement 

patterns recorded from the participants in this study. 

In this section, seventeen formulaic sequences from Peter and the Nobleman will 

be analyzed. These seventeen sequences, along with the two sequences analyzed in the 

section above, were chosen from the twenty-four formulaic sequences in Peter and the 

Nobleman because they represent a wide range of formulaic sequence types of a wide 

range of frequencies.  These seventeen sequences will be analyzed using VIEW and 

jLookup to interface with the British National Corpus and the Collins COBUILD 

Wordbanks Online Corpus of English, respectively.  

 As discussed in the review of the literature, a corpus is a representation of a 

specific type of language (e.g., British English, spoken language, etc.).  Analyzing the 

behavior of a given formulaic item in a corpus can provide information about the 

experiences that an individual has most likely had with that item. This experience 

includes information about associations with particular contexts, modes, or genre types, 

grammatical information, semantic information, and pragmatic information. In essence, it 



 210 

can provide information about the complex knowledge that a reader can potentially draw 

on as he or she constructs meaning from the formulaic items in a given text. In this 

section, the data obtained from the analysis of these corpora will be used to empirically 

support a specific description of the complex contextual knowledge that the reader is 

most likely to have about the formulaic items in Peter and the Nobleman. Information for 

each sequence will be presented, and the chapter will conclude with a summary of the 

information obtained from the analysis and its potential relationship to the eye movement 

patterns recorded from the participants in this study. Following are the formulaic items to 

be analyzed in this chapter, presented in order or appearance in the text: 

 
1. complaining bitterly 

2. we won’t have a roof over our heads 

3. a day in his life 

4. he paid the nobleman a visit 

5. looked him over 

6. as soon as 

7. what is the meaning of this? 

8. there is no such thing as 

9. clear my name 

10. as you see fit 

11. twenty-four hours 

12.  tossed and turned 

13. racking his brain 

 

 

 

Complaining Bitterly 

 

General Description 

  The sequence is a manifestation of the compositional verb-adverb collocate to 

complain bitterly/ to bitterly complain, which is used to describe the act of complaining 

in an angry manner. It occurs with a frequency of .79 tokens per million words in the 
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British National Corpus (inclusive of all manifestations of the sequence), placing it in the 

low frequency band. 

 The sequence appeared in the text in the following context: “At home his  
 
children were hungry and his wife was complaining bitterly.” 

 

 The sequence appears in the final sentence of the opening paragraph of the story 

text.  It occurs as part of the first reference to the character of the wife, and is the first 

reference to fact that she was displeased with her family’s situation. However, despite its 

occurrence in the relatively reduced context of the opening paragraph, there are some 

aspects of the sequence that potentially support its prediction. 

 

Nature Of The Sequence  

 

  The sequence is relatively non-variable: 
 

 

• In 89% of tokens, the verb preceded the adverb. 
 

• In 93% of tokens, the verb and the adverb were adjacent.  

• In the case of intervening words, 100% of the tokens were of the form 

COMPLAIN + Adverb + bitterly. Intervening adverbs emphasized the adverb bitterly 

(e.g., most, equally, so). 

 This data indicates that it is most likely that the reader has encountered this 

sequence in the form to complain bitterly, with the verb in the first position and with no 

words intervening. . This corpus data indicates that it is unlikely that the sequence to 

complain bitterly will extend over more than three orthographic words in a text, and most 

typically will extend over two words. As a whole, this data indicates that the reader has 
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most likely experienced this sequence as fixed rather than variable and may be more 

likely to anticipate it in the form in which it occurs in Peter and the Nobleman. 

Macro-Context  

 The sequence is strongly associated with the written mode. All tokens of the  

phrase were found in written registers of the British National Corpus. 

This finding from the British National Corpus indicates that it is considerably more likely 

that readers have encountered this phrase in written language rather than spoken, and that 

this association of the phrase with the written mode may make the sequence more likely 

to be anticipated than if had occurred in a spoken context. 

Micro-Context 

 

• Bitterly is the most frequent and significant adjectival collocate of the verb     
                  complain.  

 
 If a reader’s use of lexico-grammatical knowledge leads to the anticipation of an 

adverb, corpus data from the British National Corpus indicates that bitterly would be, 

statistically speaking, the most likely candidate. This knowledge, operating in 

conjunction with the context of the sequence, may lead to prediction and/or the efficient 

use of parafoveal information. 

•  The verb complain (in all its forms) occurs in the presence of bitterly a moderate 

proportion of the time (percent co-occurrence = 7.4%) 

 

• The words in the sequence exhibit a significant collocational relationship: 

 The t-score for complained bitterly = 4.67. 
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The mutual information index for all forms of the verb complain and the word bitterly 

ranged from 6.23 to 7.86, indicating an association of moderate strength. 

 The scores above are important because they describe the attraction that the words 

in the sequence have for one another regardless of the greater context. The scores above 

are descriptive and representative of the experience that the reader has had with the words 

complain and bitterly. The t-scores and mutual information scores indicate that once the 

word complain is encountered in a text, the word bitterly is likely to occur in its context 

to a degree greater than chance (and vice versa). Specifically, bitterly occurs in the 

context of complain a moderate proportion of the time. The significant association that 

these two words have for one another can be used in conjunction with the context of the 

sequence to make anticipation of the sequence more likely. 

 
 

We Won’t Have A Roof Over Our Heads 

 

General Description 

   This item is a fairly transparent metaphorical sequence with slots for lexical 

insertion, making it a frame. It falls into the low frequency band (1.0 TPM in the Collins 

Wordbanks Online Corpus and .70 TPM in the British National Corpus). The sequence 

occurred within the same frequency band in the American sub-corpus of the Collins 

COBUILD Wordbanks Online Corpus (.81 TPM for American English Ephemera and .53 

for American English Books). If an individual has a roof over his or her head, it means 

that he or she has adequate shelter.  
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Nature of the Sequence: Specificity 

 The sequence of words to have a roof over one’s head(s) is reserved for the 

definition presented above. One hundred percent of the instances of this sequence of 

words found in the British National Corpus and the Collins Wordbanks Online Corpus of 

English were of this meaning. In other words, this sequence of words does not exist in 

these corpora for any other purpose than to convey the meaning of adequate shelter. This 

data indicates that it is unlikely that the participants in the study ever encountered this 

sequence of words for any other meaning, literal or idiomatic. This is in contrast with 

sequences such as a grey area, which sometimes are idiomatic (in the sense of a situation 

which is not clearly right or wrong) and are sometimes literal (referring to physical 

regions which are gray in color).  

 Even more interestingly, a two-word subsection of the sequence (roof over) is 

significantly more likely to be associated with the idiomatic phrase referring meaning of 

shelter than any other meaning. In the Collins COBUILD Wordbanks Online Corpus, 

95% (56 tokens) of the instances of roof over were part of this phrase. An example of one 

of the three literal examples of roof over is as follows: 

 

“Repair work will involve lowering a concrete roof over the tunnel […]” 

 

 
This corpus data suggests that the majority of the times that a reader has encountered the 

sequence of words roof over one’s head it has conveyed this meaning of shelter, and even 

further, that a significant proportion of the times they have encountered the sequence of 

words roof over, it was part of this formulaic sequence described above. 



 215 

  Variability. The corpus data gathered for this sequence indicates that there is little 

variability. The frame typically consists of the following words and slots: “a roof over 

______ head”. 

 Only one token out of the total number of occurrences had more than one 
 
intervening word between over and head: 

 

“[…] having a roof over you and your family’s head” 

 
 Only one token out of the total occurrences had an intervening word 
 
between roof and over:  
 
“He solemnly promised, in the months after the breakup,  

 

that he would not take the roof from over their heads.” 

 
 There is evidence that the sequence occurs as part of a larger phrase a significant 

amount of the time. In the Collins COBUILD Corpus, 46%  of the tokens were of the 

form VERB + ARTICLE + roof over one’s head(s).  Examples include: […] keep a roof 

over our heads. In 70 % of the tokens, the word roof was preceded by the word a. 

 This data suggests that  in the readers’ past experience with this sequence, it was 

relatively non-variable and that typically only one word intervened between over and 

head. The reader is likely to have encountered the phrase in a number of larger contexts, 

with slightly under half of them being of the form the sequence appears in Peter and the 

Nobleman (e.g., VERB + ARTICLE + roof over one’s head). 

Macro-Context 

 Corpus data indicates that this sequence is associated with a wide range of 

registers, including both spoken and written. Its highest association is with the register of 
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fiction (1.7 TPM), followed by the registers of news (.9 TPM) and spoken language (.9 

TPM). The sequence occurs in a quote spoken by the wife of the main character. Quotes, 

which are meant to represent spoken language, may be more likely to make use of 

linguistic items and structures that are associated with the spoken mode. The association 

of this sequence to both the fiction and the spoken register is potentially available to the 

reader as he or she constructs meaning from the text. 

 
Micro-Context 

 The two key words in this sequence, head and roof, occur in a wide range of 

contexts and are not restricted to one another in any significant way. However, the 

sequence was frequent enough to result in a significant t-score for the two words (5.2 for 

roof and heads, and 4.1 for roof and head). Ninety percent of the occurrences of roof 

within three words to either side of head/heads were accounted for by the phrase roof 

over one’s head. However, the mutual information score was below moderate in the case 

of roof and head and roof and heads (3.3 and 4.9, respectively).  This data indicates that 

the micro-context of the sequence alone may not be the most significant factor affecting 

predicting processes in reading, but the collocational association is strong enough that it 

may be influential in conjunction with context. 

 

A Day In His Life 

 

General Description 

 

   The formulaic sequence a day in his life occurs in the following context in Peter 

and the Nobleman:  
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“Peter had never cooked a day in his life, but that didn’t stop him.”  

 
 In the sentence the sequence functions as an adverbial phrase modifying the  
 
verb cooked.  
 

  
Nature of the Sequence 

  The relatively transparent formulaic sequence a day in his life is one of the 

variations of a formulaic sequence of the form a day in POSSESSIVE PRONOUN life.  

As stated above, this sequence occurs with a very low frequency (.01 TPM in both the 

British National Corpus and the Collins COBUILD Wordbanks Online Corpus). 

However, given its length and the fact that over one hundred tokens were found in a 

much larger sample of language (the World Wide Web), this sequence can be considered 

to be formulaic and therefore any possible contributions its formulaic properties may 

make to the reading process should be considered. The semantic equivalent of the 

sequence is once, ever or even once, and will be further explained in the section below. It 

is therefore a non-literal sequence, because the word day does not refer literally to a 

specific day. 

 

Form of the Sequence  

 In the fifty tokens of this sequence analyzed, all of them took the form NOUN + 

never + VERB PAST+ a day in POSSESSIVE PRONOUN life. 

 

 



 218 

Meaning of the Sequence 

 Although it is not possible to perform a comprehensive analysis using the World Wide 

Web as a corpus, this data suggests that the sequence a day in POSSESSIVE PRONOUN 

life has a strong negative prosody and is used to emphasize that someone has never done 

something. Examples include4: 

Figure 4:  Negative Prosody of a Day in One’s Life  

 

 
old bloke named Will, who’s never worked a day in his life. He makes his money from 
tell us that Junior, who never worked a day in his life, needs to inherit $200 million 
Billy Ray Cyrus claims he never danced a day in his life before signing for ABC’s 
Most of them have never worked a day in their life, but that hasn’t stopped the 
second hand smoke. My dad never smoked a day in his life. But the other  
world over, especially since she had never acted a day in her life, even in a school 
years old, and he has never been sick a day in his life. It was a total shock  
 

 
Because it is not possible with current available technology to perform a concordance 

search of the entire web, it is possible that the sequence might exist in the positive. 

However, support for its negative prosody is provided by the fact that the sentences 

above would not sound appropriate to native speakers of English when expressed in the 

affirmative, as in the examples below: 

Figure 5: Concordance Lines for Never + VERB + a Day in One’s Life 

 

second hand smoke. My dad smoked a day in his life. But the other […] 
    old bloke named Will, who’s worked a day in his life. He makes his money  
  tell us that Junior, who  worked a day in his life, needs to inherit $200 million 

Billy Ray Cyrus claims he danced a day in his life before signing for ABC’s 
Most of them have worked a day in their life, but that hasn’t stopped the 
world over, especially since she had  acted a day in her life, even in a school 
years old, and he has been sick a day in his life. It was a total shock  
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It is appropriate to use native speaker intuition to support corpus-driven hypotheses. 

 

 Specificity. In the fifty tokens of this phrase that were analyzed, only one of them 

did not express the idiomatic meaning of ever or never: I never rued a day in my life like I 

rued that day. In this case, the sequence refers literally to a specific day. This data 

suggests that this formulaic frame has a high degree of specificity for this meaning.   

 

Animacy. Of the tokens analyzed in this section, all of them were contained in 

clauses with animate subjects, specifically human. This data suggests that this is a 

sequence reserved to describe the activities and actions of human subjects. Given the 

limited nature of this search, it is possible that it could be used to describe the actions of 

non-human living beings, or even subjects which are not animate. This data suggests that 

the readers in this study are likely to have encountered this sequence as an adverbial 

phrase modifying a verb with a human as a subject. 

 
Macro-Context 

  Unfortunately, Web Corp cannot provide the same kind of macro-contextual 

information as the other concordance programs used in this study. The amount of text 

contained in the Internet is vast, and Webcorp searches only a portion of it at a time, 

making it impossible to establish the total number of tokens of a sequence. Additionally, 

this vast amount of text makes it impossible to establish registers for all of the source 

material contained within it. Therefore, while each individual concordance line is linked 
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to its source web page, there is no function in the program that can show total 

occurrences per register, therefore such figures cannot be compared.  

Further, given that the vast majority of the language on the World Wide Web is in 

the written mode, little can be said about the association of the sequence to written 

language relative to its association with spoken language. The most conclusive statement 

that can be made is that the sequence NEVER VERB+ PAST a day in POSSESSIVE 

PRONOUN life is found in the kind of written language that is contained on the World 

Wide Web.  For the purposes of this analysis, it will be inferred that it is not unreasonable 

that the sequence is associated with all written language and may therefore be anticipated 

by a reader of Peter and the Nobleman. 

 

Summary 

  In sum, readers of Peter and the Nobleman have likely encountered this sequence 

in written language, where it was used to express, emphatically, that a given person has 

never performed a certain action.  It is possible to infer that the sequence a day in 

POSSESSIVE PRONOUN life would be expected in a semantically negative context, or 

that the reading of this sequence may lead the reader to infer that the negative word never 

has preceded it.  

 

He Paid the Nobleman a Visit 

 

 Nature of the Sequence 

 

   This sequence occurs in the text in the following context: 
 
 “Immediately, he paid the nobleman a visit”.  
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The sequence paid a visit is a manifestation of the verb-noun collocation to pay a visit. 

The sequence to pay a visit falls in the low end of the middle frequency band (2.8 TPM in 

the Collins COBUILD Wordbanks Online Corpus).  

Frequency scores were similar for both the British and American English 

Subcorpora of the Collins Corpus  (the frequency of this sequence was 2.6 in the 

American English Books subcorpus and 1.9 in the British English Books subcorpus of 

Collins Wordbanks Online). It is used consistently with the meaning of to visit. 

 

Variability. There were two variations of this sequence in the Collins  
 
Corpus: 
 

PAY + OBJECT + a visit 

 
PAY a visit to + OBJECT/PREPOSITIONAL PHRASE 
 

The latter variation is much more common. In a random sample of one hundred  
 
tokens, only 7% were of the form PAY +OBJECT + a visit. 
 
 
 Variability: intervening words. Corpus data indicates that the sequence to pay a 

visit comprises a frame that can extend over several orthographic units. The lexical items 

pay and visit can be separated by several kinds of structures (e.g., noun phrases, 

prepositional phrases, modifiers, and combinations of the above). Examples include: 

Two intervening words (40% of the tokens):  

 

 […]the emperor still pays a respectful visit to the shrine 
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 In this case, the two intervening words add an indefinite article and a modifying 

adjective. They do not change the syntactic structure of the clause, and add semantic 

information about the nature of the visit. Depending on the context of this formulaic 

sequence, and background knowledge of the reader, this information may be more or less 

predictable.  

 
Three intervening words (12% of tokens):  

 
 

[…] they met and made plans to pay him a secret visit at dead of night. 

 

 

 In this case, as well as modifying the word visit with the adjective secret, the 

intervening words present greater semantic and syntactic  complexity due to the presence 

of the indirect object of pay (him). The presence of the indirect object in the form of a 

pronoun, however, indicates that the person receiving the visit has already been 

identified, and may be predictable given the context. 

 

  
Four intervening word (5% of tokens): 

 

 

  Annie had paid, with Franzi, one long visit to Arzfeld in 1941. 

 

 

 In this example, the intervening words one long visit again enlarge the noun 

phrase, expanding semantic complexity without greatly increasing syntactic complexity. 

The prepositional phrase with Franzi modifies the verb had paid, increasing syntactic 

complexity, and also adds new semantic information. Depending on the reader, and 
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whether or not this is new information, either the prepositional phrase or the modifiers of 

visit may prove more or less complex or predictable. 

 In all, this data suggests that readers have encountered instances of this sequence 

which extend anywhere from four words (e.g., “pay John a visit”) to seven or even nine 

words in cases when the sequence occurs in the form “to pay a visit to OBJECT” (e.g., 

“The emperor pays a respectful visit to the shrine”, and “Annie had paid, with Franzi, one 

long visit to Arzfeld in 1941”). In this latter variation, the reader’s experience with the 

structure of the phrase may influence him or her to expect that the word visit will be 

followed with a person or a destination for the visit. In this way, the sequence structures 

and organizes the expectations of a large stretch of text. In conjunction with the context 

of the story, the entire frame may be easy to anticipate. However, as noted above,  

this data also indicates that the reader was more likely to have encountered the sequence 

in the form “PAY a visit to OBJECT, than in the form that it appears in Peter and the 

Nobleman (i.e., “Immediately, he paid the nobleman a visit”).  

Considering the context of the story and the readers’ likely knowledge about the 

sequence, the reader may be able to anticipate the recipient of the visit without fixating 

on it: 

Then one day, by chance, he heard in the marketplace that a nobleman who 
owned a country estate nearby was looking for a cook. Peter had never cooked a 
day in his life, but that didn’t stop him. Immediately, he paid the nobleman a 
visit. 
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The word nobleman may be expected in this position both from the lexico-

grammar of the phrase and the semantic context of the story, and if so, even out-of-focus 

information from the parafovea has the potential to confirm such a prediction. 

Micro-Context 

  While the percent co-occurrence values that PAY and visit have for each other are 

not significant (less than 2% of co-occurrences for each word), they do have a t-score 

which qualifies the pair as a collocation (t-score = 6.9). T-score values for the American 

and British Subcorpora are similar as well, indicating that the sequence is used with equal 

frequency in both dialects of English (3.8 and 4.9, respectively). The mutual information 

score for the pair paid-visit is 8.4, qualifying it as a collocate of moderate association, and 

the mutual information score for pay-visit is 7.9, again, placing it in the moderate range. 

These scores were near the top end of the moderate range, and the pairs can further 

classified as having a high-moderate association. This data indicates that it is highly 

likely that the readers in this study have encountered these two words in the context of 

one another, but that neither word on its own is highly predictive of the other. However, 

given the significant t-scores, this sequence may be anticipated by the reader as a unit 

given the appropriate context. 

 

Macro-Context 

  Corpus data from the Collins Corpus indicate that this sequence is strongly 

associated with the written genre (96% of tokens were from written sources). In addition, 

99% of the tokens of this sequence were found in the distributed over the written registers 
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of the British National Corpus. This data indicates that readers have likely experienced 

this sequence in the written mode. 

 
Looked Him Over 

 

 

Nature of the Sequence   

 

 The sequence looked him over occurs in the following context in Peter and 

Nobleman:  

 

“When he reached the estate, the nobleman looked him over carefully and  
 
decided to hire him.”  
 
In the story, the sequence is used to convey the meaning to examine or assess  

 

in a thorough manner. 
 
 

Meaning 

 

 
Specificity. The nature of the item in the OBJECT position is determinative of 

meaning. The general sequence to look OBJECT over is an interesting one because it has 

more than one meaning associated with it, and these meanings differ greatly. However, 

corpus data from the British National Corpus shows that the type of item in the OBJECT 

slot varies, and that these different variations are associated with the different meanings 

to a significant extent. In other words, the nature of the item in the OBJECT slot provides 

a strong cue for the meaning of the sequence. 

The sequence as it appears in Peter and the Nobleman is not the most common 
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meaning associated with the sequence to look OBJECT over. The most common 

meaning associated with the sequence to look + OBJECT + over is  to examine something 

quite quickly in order to get a general idea of what it is like (Collins Advanced Learners’ 

2003, p. 850).   

 However, the sequence to look OBJECT over, with the meaning of to assess 

thoroughly or to examine from head to toe” is largely restricted to sequences in which the 

OBJECT slot is occupied by animate pronouns and proper names. The sequence to look 

PRONOUN/PROPER NAME over has a frequency of .56 tokens per million words in the 

British National Corpus, placing it in the low frequency band. Examples from the British 

National Corpus include: 

 Please," she added. The woman looked her over. "You don't look like a reporter, 

she said. 

 

[…] gathered by the door. One wolf-whistled stridently, the rest looked her over 

in insolent silence […].  
 
 
Macro-Context  

 This meaning is strongly associated with the genre of fiction. Of the fifty-six 

tokens, only one does not occur in the register of fiction, and 100% occur in the written 

register. This data indicates that readers have likely encountered this word in the written 

mode, particularly fiction, as opposed to the spoken. 

 

Micro-Context  

 The lexical items LOOK and over do not show a strong collocational restriction to 

one another, as evidenced by very low mutual information scores (ranging from .40 to 
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1.10 for all lemmas of LOOK). This is due in part to the fact that they are both so widely 

used that they show little restriction to any single lexical item. Ultimately, based on the 

data obtained in this analysis, it is not enough to see the two words juxtaposed to obtain 

their meaning (as in the case of a two word sequence such as round number, or a 

sequence such as to pay a visit). In this case, each word of the sequence contributes to its 

meaning. Specifically, the OBJECT slot typically needs to be occupied by a pronoun or a 

proper noun in order for the meaning of to assess thoroughly to be conveyed.  

 This does not mean that each word in the sequence would require a direct fixation 

from a reader, however. In the case of Peter and the Nobleman, context may provide the 

information needed to anticipate which of the meanings of “LOOK + OBJECT + over” a 

given sequence conveys: 

 
Then one day, by chance, he heard in the marketplace that a nobleman who 

owned a country estate nearby was looking for a cook. Peter had never cooked a 

day in his life, but that didn’t stop him. Immediately, he paid the nobleman a visit. 

 

  When he reached the estate, the nobleman looked him over carefully and 

decided to hire him. “But remember,” he said. “I expect only the utmost honesty 

from my servants. Any wrongdoing and it’s off to prison for you!” 

 
 

In the excerpt above, the reader brings a great deal of semantic information that 

can help him or her anticipate the nature of the linguistic item that will fill the OBJECT 

slot in this sequence. The reader knows, for example, that the nobleman is in a position to 

hire the main character, and may use this information to anticipate that the object of the 

sequence is Peter.  
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Corpus research indicates that the patterning of lexical items into 

conventionalized lexico-grammatical structures is a major means of conveying meaning 

in language (Sinclair, 1991). Here, it is the intervening word between two very common 

words -- i.e., the context in which the words manifest- that conveys the meaning of this 

sequence as to assess or examine and differentiates it from other sequences containing 

LOOK and over that have other meanings.   

 
As Soon As 

 

Nature of the Sequence 

As soon as is an example of an extremely fixed, highly frequent sequence. It 

occurs with a frequency of 54.6 tokens per million in the British National Corpus and a 

frequency of 48 tokens per million words in the Collins Corpus, placing it in the high 

frequency band. No variations of the phrase were found in the British National Corpus or 

the Collins Corpus. It functions as an adverbial phrase. The   sequence is used 

consistently to describe situations in which one action occurs immediately subsequent to 

another. It occurs in the following context in Peter and the Nobleman: “As soon as he 

put the goose on the table, he carved off one of the drumsticks and ate it, enjoying every 

morsel”. 

 

 

 

 

 



 229 

Macro-Context 

 

Table 30: Distribution of As Soon As in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
85 191 152 91 194 527 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 8.2 11.8 14.3 5.9 11.7 18.6 

 

 

 As the table above indicates, the sequence as soon as occurs in the medium 

frequency band in all of the registers identified in the British National Corpus. It is 

associated with both the spoken and the written mode. This data suggests that this phrase 

has been encountered in many contexts, and would not be unexpected in the register of 

fiction.  

 

Micro-Context 

  In the Collins Corpus, the words as and soon have a very high t-score (71.23), 

indicating that these two words collocate to a significant degree. The majority of the 

sequences (94%) formed a part of this phrase of this phrase. This high t-score is the result 

of not only collocational attraction but its overall high frequency in the language.  

Implications for reading. The highly frequent, highly fixed nature of this sequence 

qualifies it as a polyword. Polywords are so consistent that they are considered to 

function as a single linguistic unit, despite the fact that it is orthographically represented 

by more than one word surrounded by spaces. In the context of the text in this study, the 

prediction of the sequence would be supported because the reader will likely approach it 

with the understanding that the main character is in a desperate situation, and that any 
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action performed by him would most likely occur quickly: “Peter tried to control himself, 

but he hadn’t eaten a full meal in weeks! As soon as he put the goose on the table, he 

carved off one of the drumsticks and ate it, enjoying every morsel.” It is likely that the 

frequent, fixed nature of this sequence, in conjunction with the context about the content 

of the story, will strongly support the reader as he or she makes sense of this text. 

 

What is the Meaning of This? 

 

 Nature of the Sequence  

 The corpus analysis conducted for the sequence What is the meaning of this? 

reveals several striking associations, although unfortunately there were not many tokens 

to analyze (the sequence occurred with a frequency of .06 per million words in the British 

National Corpus). As discussed previously, a sequence of six words in length has lower 

threshold requirements than a sequence of fewer lexical items (Wray, 2002, p. 26) and 

was therefore included in this analysis. The sequence occurs in the following context in 

Peter and the Nobleman: “Later that night when dinner was served, the nobleman noticed 

that one of the goose legs was missing. “What is the meaning of this?” he roared”. 

Meaning 

The sequence is semantically and pragmatically opaque: The sequence What is 

the meaning of this? is used in Peter and the Nobleman as a rhetorical question, 

translating roughly as How dare you do such a defiant thing! It is not a question about the 

implications or meaning behind the act that it refers to, and is therefore semantically 

opaque. Additionally, it appears to be used when the speaker is extremely angry, as in the 

following examples from the British National Corpus: 
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From: Date: Tue, 26 Oct 1993 16:27:58 +0000 Subject: Batty Sold I am furious. 

I want to kill someone. Bastards, how could they? What is the meaning of this 

outrage? Like what else could they do? Sell Elland Road and buy fucking 

Hillsborough? Idiots! From: Date: Tue, 26 Oct 93 17:28:53 MET Subject: For 

roust see roost!!! From 

 

[…]had risen from the couch at her entrance. Now they stood there, their heads 

bowed, their hands folded in their laps. She turned, her face dark with anger. 

"What is the meaning of this, Master Nan? What are these creatures doing 

here?" Nan Ho had kept his head lowered, bracing himself against her reaction. 

Even so, the savagery of her words surprised him. He swallowed and […] 
 

 This sequence appears to be restricted in use, and this restriction is related to 

pragmatic factors, namely information about social status and the attitude of the speaker.  

All of the native speakers interviewed in this study indicated that it is appropriate for an 

individual of higher social status to say this to someone of lower social status, but not 

vice versa.  

 In the tokens obtained from the British National Corpus, it was difficult to address 

this hypothesis from the limited context provided.   In the second citation above, for 

example, the individual whom the speaker is addressing shows signs of deference to the 

speaker (e.g., by lowering his head and bracing himself in anticipation of her response). 

However, in the citation below, it is difficult to comment on the exact nature of the social 

relationship between the two interlocuters: 

 

[…]he could not now avoid talking to me. I marched in and strode over towards 

his desk. Charles looked startled. Clearly he had not been expecting a 

confrontation. "Charles, what is the meaning of this outrage!" "Oh, er, hello 

Dorothy. Can this wait? I'm really rather busy at the moment. I've got a meeting 

in a few minutes and I --;" "No it […] 
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It cannot be determined from this context whether or not the speaker is of higher 

social status, but, given the presence of the words “confrontation” and “outrage”, this 

citation does support the notion that this sequence is used when the speaker is angry. 

 

 Specificity. There are also tokens of what is the meaning of this which are literal 

in meaning. Of the 11 tokens in the British National Corpus, five of them were used in 

this literal sense. Examples include: 

having been silenced for so long. In the washroom another deracinating 

spectacle: marks and pfennigs --; good tender --; stuck to the wall with human 

ordure. A mistake: a mistake. What is the meaning of this? Ordure, ordure 

everywhere. Even on my return through the ward, past ulcer and oedema, past 

sleepwalker and sleeptalker, I could feel the hungry suck of it on the soles of my 

black boots. 

 
 

story of the Passover is told by the paterfamilias in response to the question of the 

youngest member present: "What is the meaning of this night?" (b) This general 

outline story of the first Passover is called the Haggadah, after which the first part of 

the special Psalms for Passover are sung, known as the Hallel Psalms (Psalms […] 

 

The fact that the tokens analyzed in this study were distributed equally between a 

literal and an idiomatic meaning has implications for reading. Unlike cases such as to pay 

a visit, in which all tokens of the sequence convey one meaning, in the case of what is the 

meaning of this, the presence of these words in this order is no guarantee of its meaning. 

However, given that the reading of text always involves words and sequences in context, 

differentiation between the two meanings should be straightforward. 
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Macro-Context  

 All six tokens of the phrase What is the meaning of this? were found in written 

language registers. Five of the six were found in the register of fiction, while the sixth 

was found in the register of “other miscellaneous”, which includes ephemera such as 

email and other correspondence. Additionally, all of the tokens from the register of 

fiction were in the form of quotes, which are representations of spoken language. This 

supports the suggestion put forth above that this phrase is used as a rhetorical question.  

 Implications for reading. Although low in frequency, its association with the 

register of fiction may add to predictability when encountered in Peter and the 

Nobleman. Additionally, in the text, it is in quotations as a representation of spoken 

language, and spoken by an individual of higher status (the wealthy nobleman) to one of 

lower status (Peter, a poor villager). This may be a one of the more predictable contexts 

for this phrase. 

 
There is No Such Thing As 

 

 

Nature of the Sequence 

 

    The sequence there is no such thing as occurred in Peter and the Nobleman in 

the following context:  

 
“Ridiculous,” said the nobleman. There is no such thing as a one-legged bird!  

 

I’ve a mind to send you to prison for lying and stealing!” 
 
 

This example is one of the possible manifestations of this sequence. Analysis  
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of the Collins Corpus indicates that the sequence is a frame with four optional slots. 

These slots, represented by the parentheses in the citation below, are as follows:  

 
There + (modal) TO BE (Prepostional Phrase/Adverb) + (no) such (a) thing as.  
 
  

However, tokens which included the optional slot for modals and the optional slot 

for prepositional phrases or adverbs only occurred in 12 instances out of 100 randomly 

selected tokens from the British National Corpus. For this reason, the analysis will focus 

on the remaining two optional slots. As indicated above, the first optional slot contains 

only the word no, and the second slot may contain only the indefinite article a.  

The sequence is transparent in nature and is used express the fact that a certain entity 

does or does not exist. The frame typically extends over six lexical items, and is typically 

followed by the object that the sequence is describing.     

The frequency of all manifestations of this sequence in the Collins Corpus is 3.2 

tokens per million words, placing it in the low end of the medium frequency band. The 

restricted nature of the variations of this phrase in conjunction with its medium frequency 

indicates that the sequence has the potential to support the prediction of a relatively long 

segment of text (i.e., over six orthographic units) In the case of Peter and the Nobleman, 

the formulaicity of this sequence has the potential to support the prediction and 

comprehension of nine words (counting one-legged as a single word): “There is no such 

thing as a one-legged bird! 

Specificity. All tokens of this sequence were used to convey this meaning. 
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Variation: a bias towards the negative manifestation. Although the sequence 

manifests in varied ways, the majority of these sequences are used to convey that 

something does not exist. Seventy three percent of all tokens of the sequence included the 

optional no. Interestingly, none of this 73% included the optional a. This corpus data 

suggests that the form ending in such thing is very strongly associated with the negative 

variant of this phrase. Of the variants ending in such a thing, 57% were in the positive. 

This data indicates that the ending of the sequence may be indicative of whether or not it 

is positive or negative. This suggests that it is an informative area of the sequence and 

that a fixation on the final words in this sequence may provide information as to whether 

or not it is negative or affirmative of something’s existence.   

 A “doubtful” manifestation. Interestingly, of the total tokens of all manifestations 

of this sequence, seven percent of them are preceded by the word if, as in the following 

examples: 

 

…but the K-T asteroid  (if there is such a thing) was of course…. 

 

     he is certainly not a minimalist person, and if there is such a    

     thing as a maximalist person, it’s me. 

 

 
In these cases, the existence of the object that the sequence refers to is being 

called into question. Therefore it can be said that 80% of the manifestations of this 

sequence are not in the affirmative. The data suggests that in the majority of the times 

that a reader has encountered this sequence, it was to deny or cast doubt on the existence 

of something. From the context of the story, the reader is likely to encounter that phrase 
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with the knowledge that the Nobleman doubts the existence of a certain item (here, a one-

legged bird):   

 

Later that night when dinner was served, the nobleman noticed that one of the 

goose legs was missing. “What is the meaning of this?” he roared. 

      Peter knew that his job and maybe even his freedom was at stake. He 

explained carefully, “Sire, is it not possible, could it be that this goose had only 

one leg?” Ridiculous,” said the nobleman. There is no such thing as a one-legged 

bird!  

 

 

Variation: Modals. Of one hundred random samples from the BNC,  
 
12 of them had a modal.  
 

 

Macro-Context  

 This sequence did not show a strong association with a particular mode or 

register. Across registers in the British National Corpus, the token per million values 

ranged from 2.2 to 2.9, placing all of them in the low end of the medium frequency band. 

This data suggests that the reader will most likely not be surprised to encounter the 

sequence in the text. 

 
Clear My Name 

 

Nature of the Sequence 

 

 The sequence to clear my name is found in the following context in Peter and the 

Nobleman:  

 
“’Please, sire’”, said Peter. ‘Give me a chance to prove I’m right. Give some  
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time to clear my name. If I don’t succeed in convincing you, you can punish me as you 

see fit.” 

 
This sequence means to prove that one is not guilty of something/ to return  

 

one’s reputation to a previous, positive state.  The meaning of the word name, which is  
 
very frequent and has several senses, is disambiguated to a large extent by its position as  
 
the object of the verb to clear. In this case, name is used in the sense of   
 

reputation. This sequence occurs in the Collins Corpus with a frequency of 2.05, placing 

it at the very low end of the medium frequency band. 

 
Variability. This sequence is a frame with one non-optional slot. The frame can take 

two forms: 

 
  To clear + POSSESSIVE ADJECTIVE/NOUN + ‘s + name(s) 

 

  To clear +the name(s) of + NOUN PHRASE 
 
 

These frame types do not occur with equal frequency. Of the total number of 

tokens of this frame, 98% of them were of the first form. This data suggests that a reader 

will have encountered this sequence in the form in which the referent of the sequence is 

located between the verb and the object. 

 

 Variability: The infinitive form.  Of the tokens of this sequence found in the 

Collins Corpus, 77% of them were in the infinitive. Examples include:  
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[…] no further steps were needed to clear his party's name.      

 

Well, basically, he's just trying to clear his name.    
 

Jan Kavan, a well-known dissident leader, has failed to clear  
 his name.    
 

He would like nothing better than to clear his name  
    

[…] and joined forces with Haig to clear Hasselman's name.   
 

 

This data indicates that the reader is likely to have encountered the sequence in its 

infinitive form, as it is found in Peter and the Nobleman, over three-fourths of the time. 

  

Variability: intervening words.  Corpus data indicates that in the majority (82%) 

of occurrences of this sequence, the non-optional slot between the verb to clear and the 

object name(s) contained only one lexical item. Tokens with up to four intervening words 

were found as well. It should be noted that the JLookup corpus analysis program used to 

interface with the Collins Corpus counts possessive forms as two words.  

  One intervening word = 82% 
  Two intervening words= 9.6% 
  Three intervening words = 5.2% 
  Four intervening words= 2.6% 
 

 

 Variability: specificity to the sequence. Corpus data also indicates that the 

distance between all forms of the lemma clear and the name is related to the likelihood 

that these words are part of the sequence to clear one’s name. The greater the number of 

intervening words, the less likely it is that they form part of this sequence. In other words, 

a reader’s experience with the sequence is likely to have been that the closer CLEAR and 
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NAME are to one another, the more likely it is that the meaning of to salvage one’s 

reputation is being conveyed. 

 
Table 31: Intervening Words in To Clear One’s Name 

 

Number of words 
intervening between 
CLEAR and NAME 

Percent of all joint 
occurrences within 
five words of each 
other which formed 
part of the sequence 
to clear one’s name 

 1 99% 

 2 100% 

 3 42% 

 4 6% 

 
 
 The data above indicates that sequences with one or two words intervening, the 

vast majority of them are part of this sequence. Of the tokens containing two intervening 

words, the majority of them were proper names in their possessive form. This data, in 

conjunction with the data in the section above, indicates that this phrase is relatively fixed 

in nature. Typically, it has one to two intervening words, and the presence of CLEAR and 

NAME within two words is highly indicative of this sequence. 

 

 Specificity. Of the total number of joint occurrences of CLEAR and name within 

five words of one another, 86% of them were part of the sequence to clear one’s name.  

This data indicates that the words clear and name, found in close context, are part of this 

phrase the majority of the time.  
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Micro-Context   

 Corpus data indicates that there is a significant collocational attraction between 

the verb to clear and the word name. While the T-score of 9.27 for these items indicates a 

very strong collocation for these items, the mutual information score indicative of a less 

than moderate association.  The fact that the t-score is higher than the mutual information 

score is related to the fact that it is a relatively frequent sequence (falling within the 

medium, rather than low, frequency band). This high t-score, in conjunction with the fact 

that the majority of the joint occurrences of the verb to clear with the word name are a 

part of this sequence suggest that in a reader’s experience, one word in the sequence is a 

good indicator that the other will be found in its context. 

 

Macro-Context 

   The following is the distribution of the phrase to clear one’s name  in the British 

National Corpus. Due to limitations of the VIEW corpus analysis program, only the 

distribution for the sequence with one intervening word (i.e., 82% of the tokens) could be 

established.  

Table 32: Macro-Context of To Clear One’s Name in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
1 15 24 3 3 13 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.1 0.9 2.3 0.2 0.2 0.5 

 

As the table above indicates, this sequence appears to be more associated with the 

written mode than the spoken (the frequency value of .1 TPM observed for the written 
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register falls below the frequency threshold of .2 TPM established for this dissertation). 

The sequence occurs with a low frequency in the register of fiction, and with medium 

frequency in the register of news.  

 This data indicates that of a reader’s encounters with this sequence, it is likely that 

the majority of the time it extended over four to five words. 

 

As You See Fit 

 

Nature of the Sequence 

  The sequence as you see fit is found in the following context in Peter and the 

Nobleman: 

 
“Please, sire”, said Peter. “Give me a chance to prove I’m right. Give some time to 

clear my name. If I don’t succeed in convincing you, you can punish me as you see 

fit.” 
 
In the context of this folktale, it means “as you feel appropriate”. It is a manifestation of 

the following frame, which occurs within the same frequency band in both the British 

National Corpus and the Collins Corpus (.49 TPM and .75 TPM, respectively): 

 
As + NOUN/PRONOUN + SEE +fit 
 
None of the items in this phrase are optional. 

This sequence has embedded in it another formulaic sequence--  SEE + fit, with a 

frequency of 1.92 in the Collins Corpus. This is an example of how formulaic sequences 

often have larger phraseologies associated with them. The sequence As 

NOUN/PRONOUN + SEE + fit is an example of a frequent larger phrase that forms part 

of the set of phraseologies that include the smaller sequence SEE + fit.  Of the total 
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occurrences of the sequence SEE + fit, 39% of them belong to the larger phrase as 

NOUN/PRONOUN + SEE fit. 

Specificity. Of the tokens of this sequence in the Collins Corpus, 100% of them 

were used to convey the meaning of “as one deems appropriate”. This data indicates that 

a the vast majority of times that a reader has encountered this sequence, it was to convey 

this meaning. 

Variation: intervening words. The majority (88%) of the tokens of this sequence 

has one intervening word in the NOUN/PRONOUN position.  This sequence was found 

to permit up to four intervening words, as in the examples below: 

 
“As one or other parent sees fit” 

“As they, or the court, see fit” 

 
  
In the first example, the intervening words one or other parent function as the subject of 

the sequence. The presence of the conjunction or renders this subject semantically 

complex. In the second example, the intervening words also serve as the subject, and are 

again comparatively semantically complex given the presence of the conjunction or. 

In all, however, despite the presence of tokens containing several intervening 

words, the analysis suggests that in the majority of the times that a reader has 

encountered this sequence, it has extended over only four contiguous words of text. 

Position in sentence. Sixty-four percent of the tokens of this sequence were 

sentence final. 
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Meaning: A Prosody of Power 

   Strikingly, this sequence is associated with the notion of power.  For the purpose 

of determining the kind of information that the sequence conveys about power, twenty-

five random tokens of this sequence from the Collins Corpus were analyzed. The 

following “power” categories were established: 

Subject of clause has power over others. In 48% of the tokens of this sequence, 

the subject of clause has political or social power over others. The subjects of this clause 

included the following. In each token, they made decisions for, and exercised power over 

those less powerful:  

Chairman 

A country 

Governors 

Parents   

Teachers 

Doctor 

Slaveholders 

The ruling family 

Leaders 

Politicians in power 

G-d 

Ministries and departments  

 
 
The remaining tokens fell into the following categories: 
 
 

Subject of the clause is typically not in power, but is asserting power over his or 

her life or over another individual:   

 

Let them make their own mistakes I suppose Maureen. Exactly. Yes. Because they're 

not going to thank you for pointing mistakes out they've got to live their life as they 

see fit. Erm morals and ethics have changed in the last twenty-odd to when we were 
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youngsters in our twenties. We saw life in a different way altogether to the way the 

youngsters […] 

 

This is because most of these young people are living alone and experiencing 

independence for the first time in their lives, and they are determined to live their 

lives as they see fit. 

 

If I persisted, I could probably ease you into a spotted affair. Unfortunately, I'm a 

hungry man too, and possessive. I want you rid of Corbett and all other 

entanglements, your mind free to mould as I see fit. 

 

 

In the first two examples above, the subject of the clause may not necessarily be powerful 

in terms of social standing, but the sequence makes a statement about the power they 

wish to exercise over their own lives. In the final sequence, the subject of the clause is 

not necessarily in a position of social power, but is asserting power over another 

individual. 

 

Subject of clause is typically not in power, but is demanding power or 

experiencing a transfer of power: 

 
[…] a share of the oil wealth.  But the Tyumen oil workers also want a share of that 

wealth.  They're now demanding that the ministry give them control of 20 percent of 

production so they can choose their own customers and spend the profits as they see 

fit.  Pressure from the workers is likely to grow and may eventually force the Kremlin 

to give its oil enterprises freedom to act like private companies, to satisfy the needs of 

their workers and to invest in their long-range future.    

 

In this example, the use of the phrase as they see fit refers to a transfer of power (the right 

to chose customers and spend profits) to individuals that are typically powerless 

(employees). 
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Subject of clause is being convinced that a certain decision will bring him, her, or 

them power: 

 we will offer you an item of equivalent value. A quick overview: All benefits paid 

direct to you, income tax-free to spend as you see fit. Daily cash benefit – from 40 to 

160 pounds depending on the circumstances of your hospital stay. An extra 

convalescence benefit of 20 pounds for each day you spend in hospital if the hospital 

stay lasts 21 consecutive days or more […] 

 
 

 

In the genre of advertising, advertisers often use strategies to convince potential buyers 

that choosing their product will give them something positive, in this case the power to 

make decision about how to spend insurance benefits. 

The fact that the subject of this sequence typically has some kind power -inherent 

to his or her position or otherwise- contributes to its appropriateness and thus its 

predictability in Peter and the Nobleman. When Peter, the poor protagonist of the story, 

is caught stealing food by the wealthy, powerful nobleman, it is in his best interest to 

address him in a deferential manner. The protagonist uses this phrase as part of his 

attempt convince the Nobleman that he is innocent, thus avoiding the punishment of 

being thrown in jail: 

Please, sire”, said Peter. “Give me a chance to prove I’m right. Give some time to 

clear my name. If I don’t succeed in convincing you, you can punish me as you see 

fit.” 
 

By choosing to have the main character end his plea with the phrase as you see fit, 

the author implies that Peter wishes to show deference to the Nobleman. By addressing 

the Nobleman as “sire” and using this phrase to acknowledge the greater status and 
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power of the Nobleman, Peter makes the acceptance of his request more likely. The 

prosody of “power” encoded in this sequence makes it predictable in this context. 

 

Macro-Context 

 

Table 33: Distribution of Frequency of  As + PRONOUN/NOUN + SEE + Fit 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
2 12 5 20 10 26 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.2 0.7 0.5 1.3 0.6 0.9 

 

This data indicates that the sequence is more strongly associated with the written mode 

than the spoken (of the tokens in the British National Corpus, 97% are in written 

registers. This sequence falls into the low frequency band in all registers. 

 
Twenty Four Hours 

 

Nature of the Sequence 

 The sequence twenty-four hours occurs in the following context in Peter and the 

Nobleman, as the protagonist pleads for a chance to avoid punishment for stealing food: 

  “Please, sire”, said Peter. “Give me a chance to prove I’m right. Give some 

time to clear my name. If I don’t succeed in convincing you, you can punish 

me as you see fit.” 

“I’ll give you twenty-four hours”, said the nobleman.  “Now be off with 

you!” 

 

Twenty-four hours is a straightforward example of a compound noun polyword. It is 

a sequence of medium frequency, with a total frequency of 4.97 in the British National 
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Corpus. Two minor variants of the phrase were found: the more frequent one, in which 

twenty four was hyphenated (3.65 TPM) and one in which there was no hyphen between 

twenty and four (1.35 TPM). Even though polywords are defined as completely fixed 

sequences, the presence or absence of a hyphen is such a minor variation that the 

sequence still qualifies as a polyword.    

 

 

Macro-Context  

 The sequence is associated with both the spoken and the written mode, although 

the non-hyphenated form is much more common in the former. 

 

Table 34: Distribution of Twenty-Four Hours in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
1 189 10 19 73 70 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.1 11.7 0.9 1.2 4.4 2.5 

 

 

Table 35: Distribution of Twenty Four Hours in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
100 2 16 6 3 8 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 9.7 0.1 1.5 0.4 0.2 0.3 

 
 
Ultimately, the difference in distribution for the hyphenated and non-hyphenated form of 

the sequence is an artifact of the transcription methods that were used for the materials 
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that comprised the spoken language register of the British National Corpus. In the 

majority (99%) of cases, the sequence was transcribed with no hyphen.  

 The data above indicates that the sequence is associated with both the spoken and 

the written mode. Of the written mode, it is strongly associated with the register of fiction 

(11.7 tokens per million words for the hyphenated version). Within the register of fiction, 

99% of the tokens occurred within the sub-register of prose (other sub-registers of fiction 

include drama and poetry). This data suggests that a readers’ experience with this 

sequence in the written mode has been in the register of fiction. 

 
Micro-Context 

  The words that comprise this sequence have highly significant collocational 

relationships with one another. In the Collins Corpus of English, the words twenty and 

four have a t-score of 27.7, and the words twenty and hour have a t-score of 16.8. These 

scores are both considerably above the cutoff of 10.0 needed to qualify as a “very strong” 

collocation.  These high scores are related to the high overall frequency of the phrase. 

However, the mutual information scores for these words fell only in the moderate range 

(4.9 for twenty and four and 4.4. for twenty and hours, respectively).  However, these 

scores may not reflect the true collocational relationship between the words twenty and 

four. For various reasons related to the nature and capacities of the search interface query 

syntax, it was not possible to determine whether or not the hyphenated versions of 

twenty-four were considered one word or two. Therefore, the measures of collocational 

attraction between these words may not be accurate. If they were considered to be a 

single word, than the degree of attraction between them would have been artificially 
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deflated. Given the high t-scores, however, this does not appear to be likely. Even taking 

this possible but unlikely deflation of scores for twenty and four into account, the words 

in this sequence show a strong collocational attraction to one another. However, as 

indicated by the moderate mutual information scores, they are not highly restricted to one 

another. Ultimately, this sequence is frequent enough that its overall frequency is likely 

to support its prediction in a whole text.  In sum, this sequence is completely fixed, 

highly frequent, associated with the genre of fiction, and semantically appropriate in the 

context of Peter and the Nobleman. 

 

Tossed and Turned 

 

Nature of the Sequence 

  The sequence tossed and turned occurs in the following context Peter and the 

Nobleman: 

 
Peter tossed and turned all night, racking his brain for a  

      solution, but to no avail. 

 

 

At this point in the text, Peter has just been accused of stealing food from the nobleman, 

and has been given a period of twenty-four hours to find a way to clear his name.  

 
 

Meaning and Specificity 

  The sequence is an intransitive multi-word verb used to convey that one is unable 

to sleep due to worry or discomfort. In all of the tokens, the sequence was used to 

describe a situation related to sleep and sleeping conditions. It is a sequence of low 
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frequency, with token per million word values of .33 and .38 in the Collins Corpus and 

the British National Corpus, respectively.  

In the Collins Corpus, the two American English sub-corpora have a token per 

million value of .81 for American ephemera and .53 for American books. This places the 

sequence in the same frequency band for British and American dialects of English. 

Of the tokens of this sequence in the Collins Corpus and the British National 

Corpus, 98% of the tokens were used with this meaning. The one token of this sequence 

that was used to convey a different meaning was the following: 

 
 The oppositions of Venus and Mercury to Uranus and Neptune indicate that 

though you may have been born into a life of tradition you've suddenly been 

tossed and turned by passions you don't understand. 

 
 
This citation comes from the genre of the horoscope. In this case, the verb is used 

transitively. It is used to convey the idea that an individual is being influenced by an 

entity, in this case “passions”. This influence affects the individual in a manner that he or 

she cannot control, and is haphazard.  

This data suggests that the use of this phrase is very specific to the meaning of 

being unable to sleep due to discomfort or worry.  

Variation. Of all of the tokens in the corpora searched, there were no intervening 

lexical items. Additionally, the verb forms were always in parallel. This suggests that the 

form of the sequence is highly fixed. 

Micro-Context 
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  T-scores and mutual information scores were obtained for the following verb 

pairs: 

 
Toss-turn 

Tosses-turns 

Tossing-turning 

Tossed-turned 
 
The scores were obtained in this manner because corpus data indicates that the verbs in 

the phrase always occur in parallel structure.  

 Table 36: T-Scores And Mutual Information Scores For TOSS And TURN 

 

Collocate T-score Mutual 

Information 

Score 

Percentage 

accounted for 

by this phrase 

tossed -turned 2.8 4.02  89% 

 tossing- turning 2.6 7.3 100% 

toss –turn 2.05 3.60 100% 

tosses -and turns .99 .00 100% 

  

These figures strongly indicate that the co-occurrence of these two verbs is indicative of 

this meaning. In other words, this sequence is highly specific to this meaning. In the case 

of tossed and turned, there was one token that was not of this meaning. As discussed 

above, it was the use of the sequence transitively to express that some entity was being 

controlled or influenced by another in a haphazard manner. 

None of the individual t-scores of these pairs meets the threshold of significance (3.00). 

However, these are the scores for each form of the verb lemma separately, and therefore 

does not completely describe the collocational attraction that exists between all verb 

forms of these items in general , only each individual pair at a time.  Unfortunately, it was 

not possible to use Jlookup to obtain scores for all forms of the verb toss in conjunction 
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with all forms of the verb turn. The mutual information score for the verb pair tossing 

and turning does fall within the moderate association range for mutual information 

scores. In sum, this data indicates that the overall frequency was not particularly high and 

the collocational attraction between these items is not very strong. However, there is 

some degree of attraction, that in conjunction with the specificity of this sequence to this 

meaning, may contribute to the prediction or confirmation of this sequence.   

 

Macro-Context 

 

37: Distribution of To Toss And Turn in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
5 27 0 1 4 2 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.5 1.7 0.0 0.1 0.2 0.1 

 

 

This data indicates that the sequence is associated with both the spoken and the  
 
written modes. Of the written mode, is most strongly associated with fiction.  
 

 

Racking His Brain 

 

Nature of the Sequence 

  The sequence racking his brain occurred in Peter and the Nobleman in the 

following context: 

 

Peter tossed and turned all night, racking his brain for a 

solution, but to no avail. 
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The sequence is a manifestation of the formulaic sequence to rack one’s brain. It is of 

low frequency (.58 tokens per million words in the British National Corpus and .41 

tokens per million in the Collins Corpus). It falls within the same frequency band (low) 

for the sub-corpora of British and American English. 

The sequence is used to describe the act of thinking very hard about something, or 

trying very hard to remember something. It also conveys the sense of very thoroughly 

going through or accessing all of the information in one’s mind in order to obtain a 

desired piece of information. The verb to rack was used in the sense of “to search 

thoroughly” only in the context of this phrase (with the exception of on token of “to rack 

one’s mind”):  

 

       “I’ve been racking my considerable mind for the last hour trying to understand […] 

 

 

In other words, the meaning of this phrase is the result of the formulaic sequence taken as 

a whole. The verb to rack was used in this sense in any other instance. 

Variation.  The majority of the sequences (91%) were of the form: 

 

To rack + POSSESSIVE ADJECTIVE + brain(s). 
 

Micro-Context 

  T-scores and mutual information scores were calculated for the verb forms of the 

lemma RACK and the noun forms of the lemma BRAIN. 
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Table 38: T-Scores and Mutual Information Scores for RACK and BRAIN 

 

 T-score Mutual 
Information 
Score 

 RACK-BRAIN  2.8  7.1 

 RACK-BRAINS  2.8  9.6 

 
 
 These mutual information scores indicate the following: Of the times that these 

words appear in the Collins Corpus, they occur in the context of one another to a degree 

higher than chance. In accordance with the guidelines established for this dissertation, 

they have either a high-moderate (7.1 in the case of RACK and BRAIN) to strong 

association (9.6 in the case of RACK and BRAINS) for one another. The t-scores, which 

are under but close to the threshold requirement of 3.00 established in this study, are 

related to the relatively low frequency of this item in the Collins Corpus. However, these 

mutual information scores indicate that the appearance of one of the words facilitates the 

prediction of the other to a significant degree, and in conjunction with context, these 

scores have the potential to support prediction and confirmation processes in reading.  

 Percent co-occurrence values. Of all occurrences of the lexical item racked, a 

moderate proportion (9%) of occurred in the context of brain or brains. Of all 

occurrences of the lexical item racking a moderate proportion (9.9%) of them occurred 

in the context of brain or brains. In all cases of this co-occurrence, the collocational pair 

was part of the sequence to rack one’s brains. This data suggests that in approximately 1 

out of ten encounters with either racked or racking, it is a part of this phrase. This 

indicates that the individual words racked or racking have the potential to support 
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prediction even without regard to context. This moderate co-occurrence value has the 

potential to support the predictive processes that occur in reading comprehension. 

Macro-Context 

 

Table 39: Distribution of to Rack One’s Brains in the British National Corpus 

 
REGISTER SPOKEN FICTION NEWS ACADEMIC NONFIC 

MISC 

OTHER 

MISC 

TOKENS 
5 39 0 3 2 9 

SIZE (MW) 
10.33 16.19 10.64 15.43 16.63 28.39 

PER MIL 0.5 2.4 0.0 0.2 0.1 0.3 

 

The figures above indicate that the sequence to rack one’s brains is associated with both 

the spoken and the written modes. Within the written mode, it is most strongly associated 

with the register of fiction, and falls into the medium frequency band in this sub-register. 

 

Summary and Implications of the Corpus Analysis of the Formulaic Sequences in Peter 

and the Nobleman 

 

Reading is an active process in which the brain integrates internal semantic and 

linguistic information with orthographic input received from fixations to reconstruct a 

text. The curing systems scaffold one another: orthographic information is used to 

construct and predict semantic schemas and linguistic structures, and these schemas and 

structures are in turn confirmed by orthographic information. The overall goal of this 

dissertation is to examine the contribution of formulaicity (a specific aspect of the lexico-

grammatical cueing system) to the process of reconstructing written text. The specific 

goal of this chapter was to analyze each formulaic sequence in the text read by the 

participants in this study, and to determine the specific kind of information that each 
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sequence could provide in support of the reading process. From this analysis, it was 

determined that formulaic sequences can provide several different types of information. 

These major types of information are outlined below. 

Assumptions. As previously discussed, the corpus analysis in this section rests on 

the following assumptions: 

 The behavior of the formulaic items that is observed in the corpus is 

representative of the behavior of the formulaic items in the language as a whole. 

Similarly, the behavior or formulaic items observed in a given register of a corpus is 

representative of the behavior of that sequence in the register as a whole. Both the British 

National Corpus and the Collins COBUILD Corpus were designed and developed by 

leaders in the field of corpus analysis, so the high standards for validity were stringent. 

The behavior of a sequence in a given corpus or register is representative of the 

experience that a native English speaking reader has had with the sequence. Additionally, 

it may be representative of the experience that a non-native speaker had had with the 

item, depending on his or her exposure to the various modes, genres, content areas, and 

registers represented in the corpora. The readers have, in their mental lexicon, 

information about the meaning, form, associations, and usage for each formulaic 

sequence and that there is the potential for the reader to make use of this information 

during the reading process. As discussed above in previous sections, formulaic language 

has many different characteristics and aspects that may contribute to the reading 

comprehension process. Different formulaic sequences exhibit these different 

characteristics and aspects to different degrees, and some sequences may not exhibit 
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certain characteristics or aspects at all. The purpose of this chapter was to analyze each 

formulaic sequence individually in order to determine which of the   specific 

characteristics and aspects each one exhibited.  This was accomplished in the section 

above. It was found that the majority of the sequences had at least one formulaic aspect 

that was very pronounced (as in the case of the sequence to no avail, which was 

overwhelmingly found in the sentence terminal position). This dissertation argues that the 

formulaic aspects of a sequence, particularly the pronounced ones, have great potential to 

aid the schema formation, predictive, and confirmatory processes found in the 

construction of meaning from a written text.  The section below will categorize and 

provide an overview of the major findings of the analysis in this chapter, emphasizing the 

categories in which significant and pronounced results were obtained.  

 

The findings are summarized in the following list and each one is explained more fully in 

the sections below. 

Nature of the Sequence 

1. Meaning: 

a. Concordance analysis revealed that the majority (fourteen out of fifteen) of the 

sequences were used to express- i.e., restricted to- a single meaning.    

 

b. Very few of the formulaic sequences had plausible literal counterparts. Of the few 

sequences that did (e.g., What is the meaning of this? and to never + VERB + a day in 
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one’s life), concordance analysis revealed that the majority (over 90%) of tokens were of 

the idiomatic, not the literal, meaning.      

 

c. Concordance analysis revealed that certain sequences had a very strong semantic 

prosody. The semantic categories that were found included “negative” (in the case of 

such a thing as and day in one’s life) and “doubt” (in the case of such a thing as), and  

“power” (in the case of as one + SEE + fit). In all cases, the sequence appeared in Peter 

and the Nobleman with the same prosody found associated with it in the British National 

Corpus and the Collins COBUILD Corpus.    

 

d.  Concordance analysis revealed two sequences in the study were pragmatically 

opaque (encode pragmatic information that is not discernable from the words in the 

sequence). As discussed above What is the meaning of this? was used as a rhetorical 

question to convey outrage. As one +SEE + fit encodes and implies information about the 

subject of the item’s power. In both cases, the sequences in Peter and the Nobleman were 

used to convey the same pragmatic information as the tokens found in the British 

National Corpus and the Collins Corpus. 

2. Variation: 

a. Certain sequences (as soon as and twenty-four hours) were found to be completely 

fixed. Such sequences are considered polywords. In addition, both of these polywords 

were also found to have the two highest frequencies of the sequences in the study (high 
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frequency in the case of as soon as and medium frequency in the case of  twenty-four 

hours. 

 

b. Many of the frames evidenced very little, if any, variation in the nature of the 

intervening lexical items.   Given the textual context that these frames occurred in, 

candidates for lexical item in a given slot were significantly, if not completely, restricted. 

Examples include: 

 

“Please, sire”, said Peter. “Give me a chance to prove I’m right. Give some time to 

clear my name. If I don’t succeed in convincing you, you can punish me as you see 

fit.” 

 

Peter had never cooked a day in his life, but that didn’t stop him. 

 

Do something to help us, or we won’t have a roof over our heads much longer!” 

 

The lexical items in boldface above are predicable to the point of being linguistically 

redundant. 

 

c. Certain sequences were found to be strongly associated with a particular position in a 

sentence (e.g., to no avail and as one +SEE + fit). 

e. Certain sequences appeared in different grammatical forms. In many cases, the 

sequence was considerably more likely to appear in one form variant than in another. 

These sequences are: 

 To complain bitterly 
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 To pay a visit 

  To clear one’s name 

f. Certain sequences were comprised of frames (i.e., a sequence with set slots for the 

insertion of lexical items). Some of these frames varied very little, if at all, in the number 

of intervening words permitted in these slots. These words include: 

 

To complain bitterly 

To have a roof over one’s head 

a day in one’s life 

to look someone over 

to clear one’s name 

as one +SEE + fit 

to rack one’s brain(s) 

 

 Some of the sequences were frames that covered a considerable amount of text. 

The following items were at least four lexical items or longer: 

 

to have a roof over one’s heads 

a day in one’s life 

What is the meaning of this? 

There is (no) such (a) thing as 

as one + SEE + fit 
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Findings: Micro-Context  

 The micro-context of a sequence describes the nature of the relationship between 

the lexical items in a sequence. In this study, the micro-context of a particular sequence 

was described in terms of t-scores, mutual information scores, and percent co-occurrence 

values (as calculated from the British National Corpus and the Collins Corpus of 

English). These scores indicate the strength of the association that exists between the 

words in the sequence. It is important to note that the data upon for which these 

calculations are based include all occurrences of the two words under analysis. Some of 

these joint occurrences will be due to their presence in a particular sequence, while others 

may be chance co-occurrences or part of a different sequence or sequences. Overall, 

however, high t-scores, mutual information scores, and percent co-occurrence scores 

indicate a high likelihood that one word in the sequence will occur in the vicinity of the 

other. In a whole text reading, the effects of the micro-context for prediction will always 

occur in conjunction with contextual information and therefore cannot be considered 

independently. Nonetheless, if a sequence is comprised of words that are significantly 

restricted to one another, then this significant association may be highly supportive of the 

process of meaning construction in a text.  The calculation of these scores of statistical 

association  for the key lexical items in the formulaic sequences in this study revealed the 

following: 

1. One of the lexical items in a sequence may be strongly restricted   to that sequence. 

The items in this study include avail in the sequence to no avail and pangs in the 

sequence pangs of hunger. 
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2. One of the lexical items in the sequence may be strongly associated with a set of 

sequences that collectively have a certain prosody. In conjunction with the greater 

context, the specific sequence out of this set would be strongly restricted. For example, 

the lexical item pangs collocates with a set of words of the semantic category “feeling” or 

“emotion”. In conjunction with the greater context, the member of the this set that is most 

likely to co-occur with pangs is easily disambiguated. 

3. Certain  sequences were comprised of lexical items that had significantly high 

associations with one another in the British National Corpus and the Collins Corpus. The 

collocates with the most significant t-scores include the following: 

 
As-soon              (as soon as) 

CLEAR-name    (to clear one’s name) 

Twenty-four      (twenty-four hours) 

Twenty-hours   (twenty-four hours) 

PAY –visit        (to pay a visit) 

 
 
The collocates with the most significant mutual information scores include  
 
the following: 
 
PAY- visit                 (to pay a visit) 

RACK –brain           (to rack one’s brain) 

RACK-brains           (to rack one’s brains) 

Tossing-Turning      (to toss and turn) 

Complain-bitterly   (to complain bitterly) 

Hunger-pangs         (pangs of hunger) 
 
The following lexical items were found to have significant percent co-occurrence scores: 
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Figure 40: Lexical Items With Significant Percent Co-Occurrence Scores 

 

  Lexical item   Collocate Percentage of collocates of lexical 

item which are accounted for by 

collocate 

 Pangs  hunger  37.5% 

 Rack brains 9.9% 

Complain bitterly 7.4% 

 

Findings: Macro-context 

 The macro-context of a sequence is the larger context to which a sequence is associated. 

Corpus data regarding macro-contextual associations can provide information about how 

predictable a sequence is for a given context. Contexts include mode, content area, and 

genre. In the case of this analysis, context were categorized by mode (written and spoken) 

as well as the registers and subcorpora established for the VIEW interface of the British 

National Corpus and the Jlookup interface of the Collins Corpus. In the former, the 

registers were as follows: spoken, fiction, news, academic, and ephemera. For the Collins 

Corpus, major sub-corpora considered in this study were American English, British 

English, and  “Books”. Formulaic sequences are also associated with features of contexts 

such as level of formality and tone. By obtaining information about the environments and 

usages that are typical for a formulaic sequence, the degree to which a specific 

environment might be predictive of the sequence can be assessed. This assessment can 

then be related to the active, predictive process of reading as described by the 

Transactional Model.   Findings regarding the associations between the sequences in this 

study and their associated contexts are as follows: 
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1. Several of the formulaic sequences analyzed were strongly, if not entirely, 

associated with the written mode. Examples include to no avail, to complain bitterly, to 

pay a visit, to look someone over, to clear one’s name, as you see fit, and What is the 

meaning of this? 

Several of the formulaic sequences analyzed were most strongly associated with the 

genre of fiction. These include to have a roof over one’s head, to rack one’s brains, and 

What is the meaning of this?  One sequence occurred exclusively in the genre of fiction 

(to look someone over). 

Summary 

 In this chapter, the analysis for the formulaic sequences in Peter and the 

Nobleman was presented. In the chapters to follow, eye movement data from two native 

and one non-native speaker of English are used to supplement the analysis in this chapter. 
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CHAPTER SEVEN 
 

THE READING OF FORMULAIC LANGUAGE IN A NATIVE LANGUAGE: AN 
EYE MOVEMENT ANALYSIS 

 
 

As per the corpus analysis in the previous chapter, the formulaic sequences in 

Peter and the Nobleman are used by native speakers of English in conventionalized, 

restricted ways. These native speaker preferences manifest in the way that these 

sequences are formed (e.g. variation, fixedness), the meanings that they convey (e.g., 

semantic/ discourse prosody), and the contexts in which they appear (e.g., restrictions to 

particular modes, registers, or syntactic positions).  Specific findings include:     

• Specificity of the sequence to a single meaning 

• Semantic and pragmatic prosody 

• Association with the sentence final position 

• Significant restriction of the lexical items permitted in slots (particularly 
when considered in context) 

 

• Strong associations with the written mode and/ or the register of fiction 

• Very little or no variation 

• The extension of the sequence over more than four words, or the 
establishment of a formulaic frame that extends over and organizes more 
than four words 

 

• The restriction of one of the lexical items in a sequence to that sequence 
  

 
The consistent and restricted manifestation of these sequences strongly suggests 

that they are coherent linguistic units of meaning that are represented holistically in the 

mental lexicon (as argued by Wray, 2002, and Skehan, 1996).    Further, these findings 
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suggest that information about form, meaning and usage must be available to the 

language user during language production. If it were not, it would be difficult to account 

for the consistency with which the sequences are used.  

   Information regarding these conventions comprises an important part of the 

semantic and lexico-grammatical knowledge that the participants in this study drew upon 

to make sense of Peter and the Nobleman.   Importantly, the way that the formulaic 

sequences manifested in Peter and the Nobleman was typical of the way that they 

manifested in the two corpora studied (and by extension, in the way that they manifest in 

the English language at large). In other words, the form, meaning, and usage of the 

sequences in the folktale were typical and conventional.  These findings strongly suggest 

that the formulaic sequences in Peter and the Nobleman were highly predictable for the 

native English-speaking participants as they read through the folktale. Furthermore, some 

of the sequences are predictable to the non-native English-speaking participants in the 

study (specific data on non-native readers’ knowledge of formulaic items was obtained in 

retellings, and will be discussed in subsequent analysis). The question now becomes the 

following: Does the reader make use of these pronounced cues in the development of 

semantic and lexico-grammatical schemata that support the prediction and confirmation 

of semantic, linguistic, and orthographic information and the construction of their parallel 

text? If so, how? 

The goal of this chapter, and the chapter to follow, is to use established and 

original eye movement analysis procedures in conjunction with the information obtained 

from non-native speaker retellings to examine how readers use knowledge of formulaic 
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sequences during the reading process. To make this analysis as informative as possible, 

not only are eye movements for the reading of formulaic sequences described and 

interpreted, but they are compared to the reading of a baseline segment of text from Peter 

and the Nobleman that is free of formulaic sequences.  The explanation and justification 

of analytical procedures and a description of the baseline and formulaic conditions are 

found in the Methods chapter above. While fixation durations are not analyzed in this 

chapter, they are listed in Appendix C.  

This chapter presents the data for the two native language speakers analyzed in 

this study. The organization of this chapter is as follows: In the first section, the data for 

the first eye movement research question (regarding native language reading) are 

presented and interpreted.  In the subsequent section, the data and implications presented 

in this chapter are summarized. The theoretical and pedagogical implications for these 

findings are discussed in the subsequent and final chapter of this dissertation.  
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Fixation Patterns for Formulaic vs. Non- Formulaic Language: First Language 

Readings 

 
 
 

This section analyzes eye movement data for the two native readers in 

this study, Deb and Larry. The research questions that this section addresses are 

the following: 

 

2. What are the fixation and duration patterns for native English speaking participants’ reading 

of the formulaic items in Peter and the Nobleman? 

 

2a. For a given reader, does the percent of fixation for content and function words 

contained in formulaic sequences differ significantly from the percent of fixation for 

content and function words in a baseline segment of text that does not contain formulaic 

items? 

 
Organization of this Section 

  This section presents findings for each reader individually. For each one, the 

following is discussed: First, fixation trends for the reading as a whole are described. 

Second, differences between the baseline and formulaic conditions are summarized. 

Third, differences between the two conditions are analyzed and interpreted in-depth by 

comparing differences in the fixation patterns for content and function for the two 

conditions. In the final section, the corpus data obtained in the previous chapter is used to 

further explore eye movements for select formulaic sequences. Fixplots and retelling data 

provide support throughout. The section concludes with a summary and comparison of 
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the two readers. The first reader discussed is Deb, a graduate student in the College of 

Education at the University of Arizona. 

 
L1 Reader One: Deb 

 

 

Deb is a native speaker of English, the language in which she first 

learned to read and write. She is interested in children’s literature, and is very 

familiar with the genre of folk and fairy tales.  

 
Eye Movement Data and Statistics for Deb 
 

 
This section is comprised of two parts: First the results of the paired t-

tests are presented and interpreted. Second, the eye movement data for selected 

formulaic sequence are analyzed in light of the corpus data obtained in the 

previous chapter. 

 
Deb’s Eye Movement Data and Statistics: A Summary  

 

 

This section is organized as follows: First, fixation trends for Deb’s 

reading as a whole are described. Second, differences between the baseline and 

the formulaic conditions are summarized. Third, differences between the two 

conditions are explained by looking at differences in the content and function 

word fixation patterns for each condition. 

The following table compares the percent fixations for the baseline and formulaic 

conditions and displays whether or not they are significantly different. In the first row 
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(Percent Words Fixated-All), percent fixations for the two conditions as a whole are 

compared. In the second and third row (Percent Content Words Fixated and Percent 

Function Words Fixated, respectively, the fixation rates for content and then function 

words for the two conditions are compared. Beneath table 41 is a summary of the main 

findings in the analysis of Deb’s eye movement data. 

 
Table 41: Percent Fixations for Deb 

 

 L1 Reading (Deb) 

 
Significantly 

Different? 

Percent 

Words 

Fixated- 

All 
 

Baseline 

 

54% 

 

Formulaic 

 

40% 

 

YES 

(p= .039) 

% 

Content 

Fixated 

 
  81% 

 
     59 % 

 

YES 

(p= .015) 

 

 

% 

Function 

Fixated 

 
  25% 

 
 17 % 

 
NO 

(p= .1265) 

 

 

Summary of Findings for Deb 

1. Findings for Deb were similar to other findings in the literature in the 

following ways: 

a. Deb comprehended the folktale without fixating every word of       

    text. In the data analyzed, she fixated an average of 47% of the     

   words at least once (47% is the average of 54% for the baseline 

condition and 40% for the formulaic condition). 

 

b. Deb’s fixations did not always follow the orthography of the   
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writing system in a linear manner (i.e., she did not always    

 fixate words from the top to the bottom of the page in a left to  

right order) 

 

c. Deb fixated a higher percentage of content words than 

function words.  

 

2. Findings for Deb differed from findings in the literature in that she:  

a. evidenced low overall percent fixation values in comparison  

                             to other studies (e.g., Table 41) 

 

b. Deb showed a preference for content words in both 

conditions, which is typical for the majority of eye 

movement studies. However, Deb showed a very marked 

preference for content words, and her difference between 

percent of content words fixated and percent of function 

words fixated was great in comparison to the literature. 

Specifically, the chart above  (summarizing percent fixation 

for content vs. function words values over several widely 

cited studies) shows that the average difference between 

percent content and function words fixated is 34.6. Deb, on 

the other hand, shows a considerably higher difference, 

higher than any that is reported for any individual study in 

the chart. The table below shows that, for Deb, in the 

baseline condition, there  is a very large difference between 

the percent of content vs. function words fixated (56 

percentage points) and in the formulaic condition the 

difference is less, but still high (42). Her average difference 

for the two conditions is 49.   
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Table 42: Difference Between Percent Content Words Fixated and Percent 

Function Words Fixated (Deb) 

 

 Percent 

Content 

Words 

Fixated  

Percent 

Function 

Words 

Fixated 

Difference 

Baseline 

Condition 

81% 25% 56 

Formulaic 

Condition 

58% 17% 42 

 

 

3. With regard to the differences between the two conditions, Deb fixated a 

significantly lower percentage of words in the formulaic condition than in the 

baseline condition. 

 

4. The significant difference between the baseline and formulaic conditions is due to 

differences in the percentage of content words fixated in the two conditions. 

Specifically, a significantly lower percentage of content words were fixated in the 

formulaic condition.   

 
Deb’s Overall Reading: Similarities and Differences to the Literature 

Deb’s overall fixation rate and eye movement patterns were similar to other 

findings in the literature. As typical for eye movement studies, Deb comprehended the 

folktale without fixating all of the words. She fixated an average of 47% of the words in 

the text at least once (figures 6 and 7 below), and many words multiple times, as per the 

fixplots below. However, the percent fixation values are low compared to other eye 

movement studies (e.g., see Table 1) and will be discussed in subsequent sections. 
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Figure 6: Deb’s Reading of Pangs of Hunger 

 

Figure 7: Deb’s Baseline Reading 

 

In addition, Deb did not always fixate words from the top to the bottom of the 

page in a left to right order: 

Figure 8: Deb’s Reading of As You See Fit 

 

 

In figure 8, Deb fixates on the word right (422), then time (423), and then down to 

punish  (424), an informative content word in the line below. Subsequently, she regresses 

and re-fixates on time (425) and continues reading the line.  
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Deb also fixated a higher percentage of content words than function     

words, as can be seen in Figure 9: 

 
Figure 9: Deb’s Reading of Line 22 

 

Findings for Deb differed from findings in the literature. Deb evidenced 

low overall percent fixation values in comparison to other studies. As can be 

seen in Figure 9 above, only 50% of the words in sentence 22 received a 

fixation (e.g., five words out of ten). 

Further, Deb showed a markedly large difference between the percent of 

content and function words receiving a fixation, a finding that is related to her 

low percent fixation for function words. 

 In the eye movement studies cited in Table 1, considerably more 

content words received fixations than function words, the average difference 

being 34.6 percentage points. As discussed above, Deb evidenced an average 

difference of 49 percentage points for the baseline and formulaic conditions, 

which is 14.4 percentage points higher than the value of 34.6 cited above. In 

other words, the gap between the fixation percentages of the two classes of 

words is greater for Deb than for the studies cited in Table 1.  It appears that this 

is due to the fact that she evidences low percent of function words fixated. 

While her percent content words fixated values are within the range of 55%-
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83% reported in the chart above, her percent function scores are 25% for the 

baseline condition and 17% for the formulaic condition. Both of these values 

are lower than the average of 38.6% given for the percent fixation for function 

words in Table 1.  Deb’s ability to fixate such a low number of function words 

and still comprehend the text is likely due to her strong semantic and lexico-

grammatical background and the fact the Peter and the Nobleman was a 

predictable, familiar genre for her. 

  

Differences Between the Baseline and Formulaic Conditions 

 As discussed above, differences in eye movement data between the baseline and 

formulaic conditions suggests that the reader is fixating the different types of language in 

a different way. These differences are related to the predictability of the two types of 

language. While both non-formulaic (creative) and formulaic language can be predictable 

from semantic and lexico-grammatical context, formulaic language has an added 

dimension of predictability that derives from its holistic, prefabricated nature. In this 

section, the differences in eye movement data between the two conditions are 

summarized.  

A significantly lower number of words were fixated in the formulaic condition. 

According to the paired t-test, Deb fixated a significantly lower number of words in the 

formulaic condition (54% of the words in the baseline condition and 40% of the words in 

the formulaic condition). Figures 10 and 11 below exemplify this finding. In lines 25-27 

(Figure 10), an excerpt from the baseline condition, thirteen of the twenty-three words are 

fixated (i.e., 56.5%). However, in the formulaic sequence in lines 36-37 (Figure 11 
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below), only two out of the six words, or thirty-three percent, receive a fixation. The 

fixation data for the sequence What is the meaning of this? is interpreted further in the 

section below that focuses on select formulaic sequences. 

Figure 10: Deb’s Reading of Lines 25-27 

 

Figure 11:  Deb’s Reading of What is the Meaning of This? 

 

The significant difference between the baseline and formulaic conditions is due to 

differences in the percentage of content words fixated in the two conditions. According to 

a paired t-test, a significantly lower percentage of content words were fixated in the 

formulaic condition than in the baseline condition (81% and 59%, respectively). 
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Figure 12: Deb’s Reading of Paid the Nobleman a Visit 

 

Figure 13: Deb’s Reading of There is No Such Thing As 

 

In Figure 6 (pangs of hunger), Deb fixates on one of the content words in a 

sequence (pangs), but not its subsequent one (hunger). In her reading of there is no such 

things as (Figure 13), she fixates two function words and no content words. In 

comparison, in the baseline text, line 22 (Figure 9) and lines 25-27 (Figure 10) Deb 

anchors her fixations to content words, using them a stepping stones as she proceeds 

through lines 22, 25, 26, and 27. 

No significant difference was found between the two conditions for the percentage 

of function words fixated. According to a paired t-test performed on the data, there was 

no significant difference in the percentage of fixation for function words between the 
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baseline and formulaic conditions (25% and 17%, respectively). The percentages for both 

conditions were similarly low. This strongly suggests that the differences between the 

two conditions were largely due to the different processing strategies for content words.  

However, although the difference between the baseline and formulaic conditions 

for percent fixation for function words was not significant, fewer function words were 

fixated in the formulaic condition. Therefore there is a trend for Deb towards lower 

percent fixation rates in the formulaic condition. 

 
Summary of Interpretation of Statistical Data 

The evidence presented so far suggests the following: 

• Deb relied more heavily on content words to create meaning from the text. 

• Deb’s strategy for this reading was to fixate mainly on content words. 

• Deb’s strategy was facilitated in the formulaic condition, as evidenced by a 

significantly lowered need to fixate content words. 

• This facilitation was likely due to the key difference between the two groups, i.e., 

that formulaic sequences have an added dimension of predictability due to their 

holistic, prefabricated nature (as determined in the corpus analysis chapter). 

• Deb’s low overall fixation score is due in part to the redundancy of function 

words in this highly predicable context. 

• Function words were highly redundant in both conditions, more so than for other 

published studies. 
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• Although the difference between the baseline and formulaic conditions for percent 

fixation for function words was not significant, fewer function words were fixated 

in the formulaic condition (17% vs. 25%). This indicates that there is a trend for 

Deb towards lower percent fixation rates in the formulaic conditions. 

 
In-Depth Analysis of Select Readings of Formulaic Items 

 In this section, the eye movement data for five formulaic sequences will be 

examined in greater depth. The goal of this section is to use corpus, fixation, and retelling 

data to answer the following question: How did Deb understand these sequences when 

she fixated such a low percentage of their component words?  The answer lies in the 

immense amount of predictability that was available to Deb as she read through the text. 

This predictability has three sources: 

• Formulaic (lexico-grammatical) knowledge, as per corpus analyses 

• Semantic knowledge 

• Analysis of words fixated in the context of the sequence (i.e., the orthographic 

information that Deb obtained from the text) 
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A Roof Over One’s Head 

For the sake of clarity, fixations 165-179 are displayed in three separate fixplots 

(165-169, 172-174, and 175-179). 

 

Figure 15:  Fixplot for A Roof Over One’s Head (Fixations 165-169) 

 

 

 

Figure 16: Deb’s Reading of A Roof Over One’s Head (Fixations 172-174) 

 

 

 



 281 

Figure 17: Fixplot for A Roof Over One’s Head (Fixations 175-179) 

 

 

First, these fixplots are an example of Deb’s content word-heavy strategy 

(discussed above). Deb re-reads this section more than once. In terms of the sequence, 

she fixates on roof twice, but does not fixate on any other word in the item until fixation 

177, which is on heads. Her fixations indicate that she has gained information about the 

fact that Peter’s family is in dire straits, and that the wife has requested he find a solution 

to their woes. Therefore this sequence would make sense in the story she has constructed 

thus far.  

   The corpus analysis in the previous chapter indicates that this phrase and certain 

of its components are highly specific to this meaning. The sequence of words a roof over 

one’s head manifests only to convey the sense above, and furthermore, in 95% percent of 

cases, the mere presence of roof and head in close proximity is due to this phrase. It is 

therefore not surprising that fixations on only head and roof would provide enough 

information for her to recognize the holistic larger unit.  
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That Deb is able to direct her fixations only to roof and head may also be a result 

of the fact that this sequence is not particularly variable and that typically only one word 

intervenes in the slot provided between over and head. In other words, she has 

information about the physical amount of space that the sequence will occupy. Similarly, 

she never fixated the word our, which was made redundant given the lack of variability 

of the phrase, her fixation on we (172), and the context she had constructed up until that 

point. 

 The fact that this sequence is a relatively long one also helps account for her eye 

movement data. Superficially, it looks as though she obtains very little orthographic 

information from an eight-word stretch of text. However, this stretch of text just happens 

to be a particularly long holistic unit than can be identified from a small number of 

component parts.  

The macro-context that this sequence is associated with may have played a role as 

well. This sequence is found in a wide range of registers, both spoken and written. Its 

highest association is with the register of fiction (1.7 TPM) and spoken language (.9 

TPM). This sequence occurs in a quote spoken by the character of the wife. Quotes, 

which are meant to represent spoken language, are more likely to make use of words 

linguistic structures that are associated with spoken language. The association of this 

sequence to both the fiction and the spoken register may have facilitated Deb’s ability to 

understand this phrase from the two key content words.   
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Figure 18: Deb’s Reading of Looked Him Over  
 

 

 In the fixplot above, Deb fixates two out of the three words in the sequence.  Her 

reading of this sequence is evidence of how strongly context bears on comprehension. It 

is also an example of how lexical slots within formulaic frames can be rendered 

redundant from context, even if, as discussed below, the nature of the item in the slot is 

an important contributor to the meaning of sequence. 

As discussed in the corpus analysis, the sequence to look OBJECT over has more than 

one meaning associated with it. The sense of the phrase as it appears in Peter and the 

Nobleman (i.e., to assess thoroughly or to examine from head to toe) is not its most 

common sense. The most common meaning of the sequence to look + OBJECT + over is 

“to examine something quite quickly in order to get a general idea of what it is like” 

(Collins Advanced Learners, 2003, p. 850). 

  The sense to assess thoroughly or to examine from head to toe is largely 

restricted to sequences in which the OBJECT slot is occupied by animate pronouns and 

proper names. This implies that the nature of the item in the OBJECT slot provides a 

strong cue for the meaning of the sequence. 

 However, Deb did not fixate this determinative lexical item. It was not necessary, 

because she had a considerable amount of semantic information that rendered this word, 
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and the sense that it signified, redundant. Deb knew that the nobleman is in a position to 

hire the main character, and may have used this information to anticipate that the object 

of the word looked would be Peter.  

Further, the sequence Look + PRONOUN/ANIMATE OBJECT has strong 

macro-contextual associations that may have facilitated Deb’s comprehension as well. 

According to the corpus analysis in the previous chapter, this sequence is strongly 

associated with the genre of fiction. Of the tokens analyzed, only one does not occur in 

the register of fiction. This data indicates that readers have likely encountered this word 

in the written mode, particularly fiction. A final factor that may have contributed to Deb’s 

comprehension of the sequence is her fixation on the word carefully (see Figure 18 

above). The modification of the phrase with the word carefully is somewhat redundant, 

given that it is inherent to this sense of the sequence.  

Figure 19: Fixplot for Pangs of Hunger (Deb) 

 

Deb’s reading of this sequence is a good example of her focus on content words, 

as well as her ability to make sense of formulaic language with relatively few of them. 

It is also an interesting example because, from a corpus perspective, pangs of hunger  

shows many pronounced formulaic conventions and associations.  This example supports 
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the argument that the stronger the formulaic tendencies of a sequence, the more 

supportive the lexico-grammatical cues and the lower the percentage of words fixated. 

Corpus data indicates that the formulaic sequence pangs of hunger is highly 

predictable on a number of levels. The three most salient are the following: 

• Pang(s) of hunger/hunger pang(s) is one instance of a set of formulaic sequences 

containing the lexical item pang(s). These sequences strongly connote intense, 

unpleasant states of being. Pangs in particular has a strong connotation of intense 

painful emotion. The fact that Deb fixated the word overcame before she fixated 

pangs is evidence that she may have anticipated the connotation of intensity 

conveyed by this sequence. 

• As discussed on page 165 of the corpus analysis chapter, hunger has the potential 

to be highly anticipated from the word pangs. A high proportion of instances of 

pangs (37.5%) occur in the presence of hunger. In other words, hunger is a 

significant collocate of the word pangs, with a t-score of 3.99 and a high mutual 

information score of 10.39. This indicates that it is a collocation of high strength. 

The context of the sequence, in conjunction with the over one in three chance that 

hunger would accompany the word pangs, rendered the word hunger redundant in 

the text, as evidence by her eye movements: Deb fixated the word pangs (fixation 

310) and then jumped ahead to the following sentence. 

• This sequence is strongly associated with the written mode, particularly fiction. 

Its presence in the folktale was therefore not unexpected. 
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Figure 20: Deb’s Reading of What is the Meaning of This? 

 

 

  What is the meaning of this is a relatively long, semantically and pragmatically 

opaque sequence that is strongly associated with the register of fiction. Although she only 

fixates two of the component words, Deb’s reading of this sequence is complex. Deb 

proceeds through the text leading up to the sequence, reaches and fixates the first word 

What (357), and then regresses back to fixate on noticed (fixation 358). She then returns 

to the sequence, this time fixating on the word meaning (359). At this point Deb regresses 

to the previous paragraph, rereading the section in which Peter steals and eats the goose 

leg. When she finished, she backtracks through the text to where she left off (fixation 373 

in Figure 21 below), using the content words morsel and noticed as stepping-stones 

(fixations 371 and 372, respectively).  
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Figure 21: Deb Backtracks To the Formulaic Sequence What is the Meaning of This? 

 

 
This was a section of high interest for her, as evidenced by the re-readings above. 

Ultimately, although she passed through the sequence twice, she only needed 

orthographic information from two of the words from a sequence that contained six.  

 Her fixations make sense, considering the high level of predictability for this item 

in this context. The sequence not only exhibits several pronounced formulaic tendencies, 

but its appearance in Peter and the Nobleman is one of the most typical possible, as will 

be discussed below. Findings include the following: 

 

• The sequence functions as a rhetorical question (translating 

roughly as How dare you do such a defiant thing!) 

• All tokens were found in the register of fiction. 

• All tokens were contained in dialogue/quotes.  
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• The sentence is pragmatically restricted- all native speakers 

interviewed in this study stated that is only appropriate for a 

person of higher status or power to say this to a person of lower 

status or power. 

• All tokens conveyed information about the speaker’s emotions 

and attitudes, specifically, that the speaker is extremely angry.  

 

Deb encountered this phrase in a folktale as a rhetorical question contained in a 

quote. The quote was spoken by a very angry, powerful nobleman and directed towards a 

poor, powerless villager. In essence, it was the perfect supportive context for this 

sequence.   

Fixation 354 (roared) likely provided Deb with important information before she 

first encountered the sequence via fixation 357. The verb roar signifies that someone is 

communicating in a very loud and angry manner. Deb had information from the previous 

part of the sentence “Later that night when dinner was served, the nobleman noticed that 

[…]” (i.e., fixations 347-353) before she fixated on roared. Her next fixation is on the 

word What, which is the beginning of a quote. She therefore approached this sequence 

with previous orthographic knowledge from the word roar, as well as knowledge that the 

word what was the first word in a quote spoken by the nobleman. For Deb to have 

approached the sequence with the understanding that the word roar referred to the 

Nobleman (i.e., for her to have known that the word Nobleman was the subject of the 

word roared), she would have had to incorporate and process the fact that roar (fixation 
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354) was on the line below (subsequent to) the upcoming quote. If this is the case, it is a 

testament to the ability of readers to obtain orthographic information in what appears to 

be an illogical order, hold linguistic, orthographic, temporal, and spatial information in 

abeyance, and use this information to piece together meaning in a matter of a 

milliseconds. The potential of formulaic language to support this impressive ability is 

further discussed in the summary at the end of this chapter. 

Finally, this is an interesting sequence when considered from the perspective of 

the content/function word distinction. It is six words long, yet only two of those words 

are content words (i.e., meaning and this). Given Deb’s content word-focused strategy, it 

is not surprising that meaning received two out of the three fixations for this phrase. That 

being said, she also fixated the function word what. In essence, Deb used one content 

word out of two and one function word out of four to help as the orthographic 

information needed to support her semantic and lexico-grammatical hypothesis. For this 

reading, both a content word and a function word contributed to meaning, rather than 

both of the content words, as might be predicted from the eye movement literature and 

common definitions of content words. It appears that this example supports the definition 

of function words that is used  in this dissertation, which states that they also can convey 

meaning and contribute important information during the process of comprehension. This 

sequence is a coherent pragmatic unit that is highly expected in this context. Both content 

and function words, when fixated, can lead to the identification of the phrase, a process 

greatly facilitated here by the context.  
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Deb: Summary  

As stated in the corpus analysis in this dissertation, the formulaic sequences in 

Peter and the Nobleman were both highly conventionalized in the English language in 

general, and also appeared in the text in their most “typical” forms and environments.  In 

the case of the formulaic condition, the predictability and rich semantic and lexico-

grammatical cues afforded by these sequences enabled the reader to make sense of the 

text with fewer content words than in the baseline condition.  The baseline condition was 

highly predictable as well, as evidenced by the fact that the reader needed just over one 

half of the words to make sense of the segment of text.   

Summary: In-depth analysis. Information obtained from corpus analysis 

contributes greatly to an understanding of how Deb comprehended the formulaic 

sequences in Peter and the Nobleman while fixating such a low percentage of their 

component words (40%). Corpus data also helps account for the fact that a significantly 

lower percentage of words received fixations in the formulaic condition. Formulaic 

sequences have an extra source of predictability that the non-formulaic language in the 

baseline condition does not. The in-depth analysis in this section suggests the following: 

 
•Deb used semantic information from preceding fixations to predict 

upcoming phrases (e.g., Deb’s fixation of roar before her fixations on the 

sequence What is the meaning of this?) 

 



 291 

•Deb used semantic information from subsequent fixations to confirm the 

meaning of a previously read sequence (e.g., Deb’s fixation of the word 

carefully after her fixations on the sequence looked him over) 

 
•Deb used semantic and pragmatic knowledge about the usage of a sequence 

to help predict a sequence (e.g., What is the meaning of this?) 

 
•It is possible that the high association (specificity) of certain lexical items or 

pairs to a certain sequence can help account for low percent fixation rates 

(e.g., roof over one’s heads, pangs of hunger).  

 
•It is possible that strong collocates can predict one another, rendering one of 

the pair redundant (e.g., pangs of hunger). 

 
•Words that fill restricted slots in formulaic frames may be rendered 

redundant from the context (e.g., Deb did not fixate the word our in the 

sequence “[..] we won’t have a roof over our heads […]” or the 

word him in the sequence look him over). This contributes to an 

understanding of the low percent fixation for function words (17%) in this 

condition. 

 
•The length of formulaic sequences can help account for how comprehension 

occurs even when little orthographic information is fixated out of a 

seemingly long stretch of text. This is due to the fact that the sequence is a 
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holistic unit and only a word or two is necessary to identify it (e.g., a roof 

over our heads; what is the meaning of this). In the case of longer holistic 

units, length or number of words is deceptive. If the unit is formulaic and 

coherent, it can be comprehended with little orthographic input. 

 

•Strong associations with registers, genres or content areas can help account 

for low percent fixation rates (e.g., What is the meaning of this, 

pangs of hunger, roof over one’s head, to look someone over). 

 
A First Language Reading of Formulaic and Non-Formulaic Text:  Summary of Deb’s 

Reading 

 
In summary, Deb fixated surprisingly low percentage of words in both conditions, 

with the formulaic condition requiring significantly fewer fixations than the baseline 

(e.g., 40% vs. 54%). In both cases, particularly in the formulaic condition, this reader was 

able to make efficient use of the out-of-focus visual input in the parafoveal view. The 

reader’s predictive and confirmation processes were significantly greater in the formulaic 

condition.  

She relied more heavily on content words to create meaning from the text, and 

her strategy for this reading was to fixate mainly on content words. This strategy was 

facilitated in the formulaic condition, as evidenced by a significantly lowered need to 

fixate content words. This facilitation was likely due to the key difference between the 

two groups, i.e., that formulaic sequences have an added dimension of predictability due 
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to their holistic, prefabricated nature (as determined in the corpus analysis chapter). 

Additionally, there was no significant difference in the proportion of total fixations that 

landed on content words as opposed to function words. In other words, for both 

conditions, any given fixation was most likely to be directed to a content word. The 

important difference is that in the formulaic condition, fewer semantically rich content 

words were necessary. This implies that while the general strategy of focusing on content 

words is the same across the two conditions, the predictability of formulaicity supports 

the process, resulting in a significantly lower percentage of content words needing a 

direct fixation. Deb’s low overall fixation score is due in part to the redundancy of 

function words in this highly predicable context. Function words were highly redundant 

in both conditions, more so than for other published studies. 

       Although the difference between the baseline and formulaic conditions for percent 

fixation for function words was not significant, fewer function words were 

fixated in the formulaic condition. This indicates that there is a trend for Deb towards 

lower percent fixation rates in the formulaic conditions. In the 

following section, the eye movement patterns for another first language reading will be 

presented and interpreted. 

 

L1 Reader 2: Larry 

 

 Larry is a native speaker of English, the language in which he learned to 

read and write. He is a doctoral student in the College of Humanities at the 
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University of Arizona, where he spends a considerable amount of time reading. 

According to his retelling, he is familiar with the genre of the folktale. 

 

 

Eye Movement Data and Statistics for Larry 
 

This section is comprised of two parts: First the results of the paired t-

tests are presented and interpreted. Second, the eye movement data for selected 

formulaic sequence are analyzed in light of the corpus data obtained in the 

previous chapter. 

Larry’s Eye Movement Data and Statistics: A Summary  

 
This section is organized as follows: First, fixation trends for Larry’s reading as a 

whole are described. Second, differences between the baseline and the formulaic 

conditions are summarized. Third, differences between the two conditions are explained 

by looking at differences in the content and function word fixation patterns for each 

condition. 

The following figure compares the percent fixations for the baseline and 

formulaic conditions and displays whether or not they are significantly different. In the 

first row (Percent Words Fixated-All), percent fixations for the two conditions as a whole 

are compared. In the second and third row (Percent Content Words Fixated and Percent 

Function Words Fixated, respectively, the fixation rates for content and then function 

words for the two conditions are compared. Beneath Table 42 is a summary of the main 

findings in the analysis of Larry’s eye movement data. 

 



 295 

Eye Movement Data and Statistics 

Table 42: Percent Fixations for Larry 

 

 L1 Reading  Significant 

Difference? 

 

 

% Words 

Fixated- 

All 

Baseline 

 

 

42% 
 

 

Formulaic 

 

 

40% 

 

 

        NO       
       (N/A) 

% 

Content 

Fixated 

61% 47% YES  
(p= .004) 

% 

Function 

Fixated 

22% 29%  NO 
(p= .0816) 

 
 
 

Summary of Findings for Larry 

 
1. Findings for Larry were similar to other findings in the literature in the 

following ways: 

a. Larry, like Deb, comprehended the folktale without fixating 

every word of text. In the data analyzed, he fixated an average of 

41% of the words at least once (i.e., based on values of 42% in 

the baseline condition and 40% in the formulaic).  

 

b. Larry’s fixations, like Deb’s, did not always follow the 

orthography of the writing system in a linear manner (i.e., he did 

not always fixate words from the top to the bottom of the page in 

a left to right order). 

 

c. Larry, like Deb, fixated a higher percentage of content words 

than function words.  
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d. Unlike Deb, the difference between the percentage of content 

words fixated and the percentage of function words fixated 

(28.5) was within the range of the differences reported in the 

literature (see Table 1, which displays percent fixation rates for 

content and function words in various studies). In other words, 

the split between the content and function words mirrors the 

findings of the previous studies. 

 

1. Findings for Larry differed from findings in the literature in that he:  

a. evidenced low overall percent fixation values (an average of 

41%), even lower than those of Deb (47%). 

  

2. With regard to the differences between the baseline and formulaic conditions, 

Larry did not fixate a significantly lower percentage of words in the formulaic 

condition than in the baseline condition (40% and 42 %, respectively). This 

differs from Deb, who fixated a significantly lower percentage of words in the 

formulaic condition (54% vs. 40%) 

 

3. Despite the fact that Larry did not show a significant difference for the percentage 

of words fixated in the formulaic and baseline conditions overall, he did show a 

significant difference with regard to the content words. Like Deb, Larry fixated a 

significantly lower percentage of content words in the formulaic condition (47%) 

than in the baseline condition (61%).  

 

4. Larry did not show a significant difference in terms of percentage function words 

fixated between the baseline and the formulaic conditions. In other words, he 

appeared to make use of orthographic information from function words to the 

same degree in both conditions.  He fixated 22% of the function words in the 



 297 

baseline and 29% of the function words in the formulaic condition. In comparison 

to the studies in Table 1, these values are below those of the studies cited. In these 

studies, an average of 38.6% of function words received a fixation. 

 

Larry’s Overall Reading: Similarities and Differences to the Literature 

 

Larry’s overall fixation rate and eye movement patterns were similar to other 

findings in the literature. As typical for eye movement studies, Larry comprehended the 

folktale without fixating all of the words. He fixated an average of 41% of the words in 

the text at least once and many words multiple times, as per the fixplots of his baseline 

reading and the formulaic sequence roof over our heads below. However, the percent 

fixation values are low compared to other eye movement studies and will be discussed in 

subsequent sections. 

 
Figure 22: Larry’s Reading of Lines 48-51 
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Figure 23: Larry’s Baseline Reading 

 

 

In addition, Larry’s reading of lines 48-51 (e.g., the segment containing toss and 

turn, racking his brains, and but to no avail) above shows that he did not always fixate 

words from the top to the bottom of the page in a left to right order. In this baseline 

fixplot, Larry fixations jump from line 49, to line 48, to line 50, in the following 

sequence: 

354-racking 

355-Peter 

356-tossed 

357- you 

358- solution 

359-finally 
 

Further, fixation 365 is a regression to an earlier word in the sentence (but).   
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360-just 

361-dawn 

362-came 

363-plan 

364-no 

365-but 
 

Larry also fixated a higher percentage of content words than function     

words, as can be seen in line 22 in the baseline reading (Figure 23). In Figure 23, all of 

the fixations are on content words, and only one content word (cook) did not receive a 

fixation. 

In contrast, Larry only fixates one of the content words in the example 

formulaic sequence below: 

 

Figure 24: Larry’s Reading of Roof Over Our Heads 

 

 

In the fixplot above, Larry only fixates one content word (heads) out of the two 

possibilities. 
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Figure 25: Larry’s Reading of Clear My Name  

 

 

In the fixplot above, Larry fixates neither of the two content words. 

These two examples are discussed in greater detail below in the in-depth 

analysis of select formulaic sequences. 

 
Findings For Larry Differed From Findings in the Literature 

Low overall percent fixations. Larry evidenced low overall percent 

fixation values in comparison to other studies, even lower than Deb’s. 

The spread between percent content and function word differs between 

the two conditions.  Larry’s data included an interesting finding with regard to 

the difference between the percent of content vs. the percent of function words 

fixated in the formulaic condition. As discussed previously, readers strongly 

prefer to fixate on content words (Paulson, 2003). As a result, a much higher 

proportion of content words receive fixations than do function words. This is 

due to the strong contribution to meaning that content words are able to make. 

The average difference for these studies is 34.6 percentage points (see Table 1). 
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In the baseline condition, Larry showed a difference of 39 percentage points 

between the percent of content words fixated and the percent of function words fixated. 

(e.g., 61% of content words minus 22 % of content words) This spread is close to the 

average cited above (e.g., 34.6), and well within the range of values presented in Table 1. 

However, in the formulaic condition, a different picture emerges. The difference between 

the content and the function words for this condition was only 18 percentage points. 

Larry fixated 47% of the content words in this condition and 29% of the function words. 

It appears that Larry is using a different strategy here. Rather than focusing on content 

words to make sense of the sequences, he also seems to find function words useful as 

well, as evidenced by the fact that nearly one-third of them received a fixation.  

The contribution of function words to the meaning of a formulaic sequence. The 

fixation patterns exhibited by this participant raise interesting questions about the 

contributions that content and function words make to meaning. As per his retelling, 

Larry was able to make sense of the formulaic sequences in the text even though his 

direct fixations fell on comparatively fewer content words than in his baseline, non-

formulaic reading.   

Are function words predictive of formulaic sequences?  For Larry’s reading, the 

question becomes: What kind of information do content and function words contribute to 

meaning? Typically it is accepted that fewer function words are fixated on because once 

semantic and syntactic structure is assigned to a stretch of text, function words, which 

comprise a finite set of words, become predictable to the point of redundancy. The 

assumption also is that direct fixation on function words will not be as informative as 
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fixations on content words. However, formulaic sequences are highly conventionalized in 

terms of form, meaning, and usage. They are so fixed that it is possible that a fixation on 

a function word could lead to the comprehension and/ or prediction of that sequence. For 

example, the formulaic sequence in the following segment could be comprehended with 

its content word deleted:  

Peter tried to control himself, but he hadn’t eaten a full meal in weeks!  

As __________ as he put the goose on the table, he carved off one of the 

drumsticks and ate it, enjoying every morsel. 

 

Figure 26: Larry’s Reading of Looked Him Over 

 

 
 
Figure 27:  Larry’s Reading of But to No Avail (Fixations 364-365) 
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In all of the examples above, Larry samples orthographic information 

from function words in order to make sense of the text. In figure 27, for the 

sequence but to no avail, he fixates on the word no (364) and then the word but 

(365).  

In addition to the meaning conveyed by the function words itself, each 

fixation on a function word provides parafoveal visual data from neighboring 

content words that can be processed. The more predictable the context, the more 

parafoveal information can be processed by the mind (Paulson, 2000). In other 

words, the function words that comprise formulaic sequences may be more 

informative than the typical function word, given that a formulaic sequence is a 

conventionalized, highly predictable linguistic structure. This may account for 

the fact that the spread between content and function words was two times 

smaller in the formulaic condition than in the baseline. Each of these examples 

are discussed in greater detail in the in-depth analysis below.  

 

Summary of Interpretation of Statistical Data: Larry 

The data above suggests the following: 

• Larry, like Deb, relied more on content words in both conditions. 

• Larry’s strategy of preferentially fixating content words was facilitated 

in the formulaic condition, as evidenced by a significantly lower need to 

fixate content words in the formulaic condition. 

• This facilitation was likely due to inherent linguistic differences between 

the two conditions (i.e., the fact that the formulaic sequences had an 
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added dimension of predictability due to their holistic, pre-fabricated 

nature). 

• The decreased need to fixate content words in the formulaic condition 

was also due to the relatively high number of function words fixated in 

the formulaic condition (29%). 

• It is likely, given the holistic, prefabricated nature of formulaic 

sequences, that function words had considerable ability to provide cues 

which could lead to the identification of the sequence. 

• Even though the difference in percent fixation for function words was 

not significantly different between the two groups, a higher percentage 

was fixated in the formulaic condition (29% s. 22%). This indicates that 

Larry had a tendency to fixate more function words in formulaic phrases 

than in non-formulaic phrases. This tendency, however, is only a trend 

but not significant. 

 

• In sum, both Deb and Larry evidenced a content-word focused fixation 

strategy, but needed to fixate fewer content words in the highly 

supportive, predictable formulaic condition. In both cases, significant 

differences existed between the two conditions, indicating that formulaic 

language is handled differently during the process of reading 

comprehension. 
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In-Depth Analysis of Select Readings of Formulaic Items 

 

Toss and Turn, Racking his Brains, to No Avail, and Came Up With 

 

 Given the complexities of Larry’s transaction with this segment of the 

text, the formulaic items toss and turn, racking his brains, he came up with, and 

but to no avail are considered together.  This section, comprised of lines 49 

through 51, is an example of a stretch of discourse that is highly structured by 

formulaicity. This may have enabled Larry to comprehend this segment in the 

non-sequential manner that he did in figure 28 below: 

 

Figure 28: Larry’s Reading of Toss and Turn, Racking His Brains, and To no 

Avail 

 

 
 

 

 

In this segment, Larry jumps from line 49 (fixations 354, 355, 356), to line 48 

(fixation 357), to line 50 (358-362), down to line 51 (363) and back up to line 50 

(fixations 364-365). The subsequent fixations are on another segment of the text. 

The order of the fixations was as follows: 
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354-racking 

355-Peter 

356-tossed 

357- you 

358- solution 

359-finally 

360-just 

361-dawn 

362-came 

363-plan 

364-no 

365-but 

 

His first encounter with this segment is on the word racking (354). He then 

regresses to Peter (355) and then moves forward to toss (356). He returns to read line 50 

in a left to right manner, but after his first fixation on the next line (plan), he regresses to 

the line above and transacts with the sequence but to no avail (fixations 364 lands on no 

and 365 is a regression to but). The following summarizes the salient points so far: 

 

• For both of the items tossed and turned and racking his brain, Larry only 

fixates one of the words, in each case a content word (tossed in the former 

and racking for the latter). 

• For the sequence but to no avail, Larry fixates two of the component 

words, both of them function words (one the conjunction but and the other 

the negative particle no). 

• Larry does not encounter the formulaic sequences in the order in which 

they are presented. Instead, he encounters the formulaic sequences in the 

following order: racking his brain, tossed and turned, and but to no avail. 
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Racking His Brain 

Corpus derived information about these sequences sheds light on how Larry was 

able to comprehend this segment when it was fixated in such an order, and how he was 

able to comprehend the formulaic items with so few content words. 

The first word that Larry fixated in this segment was the word racking, which, as 

per corpus evidence, is a very informative word with the potential to provide many cues 

to the identity of the sequence that it is a part of. The following summarizes the findings 

of the corpus analysis for the word racking, and implications for Larry’s reading: 

 

• The verb rack has several senses.  However, it is used in the sense of 

“to search one’s mind thoroughly” only in the context of this phrase 

(i.e., only when followed by a possessive pronoun and the noun 

brain(s)).  This is an important point. Previous context had likely led 

Larry to understand that Peter was in trouble for stealing the 

Nobleman’s property and had a short amount of time to clear his 

name.  In other words, Larry was likely anticipating that this segment 

would involve Peter finding some sort of solution to his predicament. 

If this was indeed the storyline he had constructed up to the point that 

he fixated on racking, then the sense of racking as “to search one’s 

mind” would be the most likely semantic assignment for the word. 

This, in conjunction with the fact that racking used in this sense 

always occurs in the presence of the word brain(s) would render a 

fixation on brain unnecessary.   
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• In the majority (91%) of all tokens of to rack one’s brains, the slot 

between the two content words is filled by a possessive pronoun. This 

lack of variability results in the redundancy of the pronoun his in line 

49. As can be seen in the fixplot, this word did not receive a fixation. 

 

• Since the slot in this sequence typically only permits possessive 

pronouns, which do not vary greatly in size, the reader has information 

about the physical space that the sequence will occupy. This 

information has the potential to help determine how far away the next 

fixation can or should be. In this case, Larry had likely obtained 

enough information from the word racking to identify the phrase. 

Therefore, the space occupied by the next two words (his and brain) 

could be jumped past. In this case, his subsequent fixation was 

directed back to the beginning of the sentence. Ostensibly, the he was 

more in need of graphic information from the beginning of line 49 than 

from the end.   

 

• As per the corpus analysis in the previous chapter, the verb rack and 

the noun brain(s) evidence a high-moderate to strong collocational 

association. In addition, in approximately one out of ten occurrences of 

the verb rack, the word brains is within two words to the right (all due 

to being part of the phrase to rack one’s brains). In other words, even 



 309 

without context, it is reasonably likely that one would anticipate the 

word brain(s), and therefore the meaning “to think very hard”. Put 

simply, the presence of racking predicts the occurrence of brains, 

particularly in this context. This is an example of how formulaicity on 

the micro-contextual (within phrase) level can provide strong cues. 

 
In addition to the cues provided by the individual word racking, the sequence as a 

whole is most strongly associated with the genre of fiction (2.4 TPM), and therefore 

predictable for this genre. This is in contrast to a range of .1 TPM-.5 TPM for the other 

registers analyzed in the British National Corpus.    

Tossed and Turned 

 The previous section discussed the Larry’s fixations for the sequence to rack his  

brain, focusing on his single fixation on the word racking. Subsequent to this sequence, 

Larry regressed to fixate on the formulaic item tossed and turned. As with to rack one’s 

brain, Larry only fixated one of the words in the sequence, the content word tossed: 

Figure 29: Larry’s Reading of Tossed and Turned (Fixation 356) 
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The following summarizes the corpus data for this sequence and relates it to his fixation 

patterns for this sequence: 

• The sequence is an intransitive multi-word verb used to convey that one is 

unable to sleep due to worry or discomfort. In all of the tokens, the 

sequence was used to describe a situation related to sleep and sleeping 

conditions. 

 

• This sequence is very specific for this meaning. Of the tokens of this 

sequence in the Collins Corpus and the British National Corpus, 98% of 

them conveyed this sense. This, in conjunction with the sequence’s 

meaning, (i.e., inability to sleep due worry or discomfort), implies that 

once the sequence was identified, it would be reasonable to expect that the 

words surrounding it are related to sleeping conditions or the time during 

which sleep was attempted. This would render the phrase “all night” 

relatively redundant, which may partially account for why neither all or 

night received a fixation. 

 

• The sequence shows no variation except for tense and aspect. Of all of the 

tokens in the corpora searched, there were no intervening lexical items.   

Additionally, the verb forms were always in parallel. Based on his 

experience with the fixed nature of this sequence, Larry likely anticipated 

that it would span three orthographic words. This may have aided him in 

avoiding this redundant area of the text. 
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To Come Up With 

In this section, Larry’s reading of the formulaic sequence to come up with will be 

discussed. To come up with is a three-word phrasal verb and is formulaic based on its 

inclusion in Sinclair’s Dictionary of Phrasal Verbs (2002). Given that a complete corpus 

analysis was not conducted for this sequence, commentary here will be brief, but it 

deserves mention because it was fixated in the midst of the segment being described (i.e., 

Figures 28 and 29 ). As mentioned above, Larry did not transact with these sequences in 

order.  This sequence was fixated after racking his brains and tossed and turned, but 

before but to no avail. He fixates came (362) and then skips the rest of the phrase, 

jumping ahead to the object of the phrasal verb, plan. Given the formulaic nature of the 

phrase, it is not surprising that he is able to read only one word of it. His fixation on the 

object of the phrasal verb is likely to have confirmed its meaning, because this phrase 

typically is complemented with an object. Given Peter’s predicament, and that he was 

given twenty-four hours to clear his name, the presence of the word plan as a 

complement to came up with is highly predicable. 

 
But To No Avail 

 

 But to no avail is the fourth and final formulaic sequence that Larry encounters in 

this segment. After his final fixation on this sequence, which falls on the word but (365), 

he jumps down to line 51 and fixates the word invited (366). From this point on he 

continues with this next sentence, (i.e., “The next day, Peter invited the Nobleman to go 
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[…]”). He does not return to this segment (lines 48-51) again. (Fixation 366 does not 

appear in this fixplot due to error). 

Figure 30: Larry’s Reading of But to No Avail (Fixations 364-365) 

 

 

      When Larry encounters the formulaic sequence with fixation 364, he has already 

transacted with the three other phrases. He has information about the fact that Peter has 

had trouble sleeping, has searched his mind thoroughly for ways to clear his name, and 

has come up with a plan. The formulaic sequence but to no avail conveys the fact that 

Peter initially failed to come up with a solution to his predicament. Larry returned to this 

part of the text because he wanted more information from it before continuing with the 

story. 

  
Summary of Larry’s Reading of But to No Avail (Fixations 364-364) 

 

The following summarizes the interpretation of fixations 364 and 365. First, it 

argues that the word avail was identified by fixation 364, which in turn likely led to the 

identification of the sequence but to no avail.  Second, it argues that fixation 365 on the 
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word but likely confirmed Larry’s choice to assign the meaning of the sequence but to no 

avail to his parallel text. This section exemplifies how corpus analysis can reveal the 

depth and breadth of the semantic and lexico-grammatical information that a single 

fixation can provide.  

 Fixation 364.  Fixation 364 was the first fixation on this sequence. First, this 

section argues that during this fixation, the highly informative word avail was processed. 

Second, it argues that the word avail is highly predictive of the sequence but to no avail. 

Finally, this section discusses the pronounced formulaic tendencies of but to no avail, and 

the implications of these tendencies for the interpretation of fixation 364 and Larry’s 

comprehending process. 

 Arguments for the identification of avail from fixation 364. According to the 

existing eye movement literature, it cannot be assumed that the word avail was identified 

from fixation 364. Eye movement research strongly suggests that it did at least undergo 

some degree of processing, for the following reasons: 

 

• The beginning of the word avail fell within the foveal region, and a word can be 

identified from the first (few) letters even in the parafoveal region (Balota, 

Pollatsek, & Rayner, 1985, p. 374) --particularly if read in context, where 

semantic and lexico-grammatical schemata aid in the processing of visual data 

(Paulson 2003).  

 

• The remainder of the word avail fell in the parafoveal region. The fact that it was 

read in context, where semantic and lexico-grammatical schemata aid in the 
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processing of visual data from the parafoveal region (Paulson, 2003) supports the 

argument that it was identified.   

 

• Readers of left to right writing systems direct more attention to the right side of 

fixations, (the perceptual span extends further to the right), making it likely that 

avail was processed in fixation 364 (Rayner & Juhz, 2005, p. 376). 

 
 Corpus data supports the argument that avail was identified from fixation 364. 

The section above argued that the word avail was likely identified from fixation 364 due 

to the physiological and perceptual characteristics of the eye and eye movement process 

as understood by current eye movement research. However, additional and strongly 

compelling arguments can be made based on evidence from the corpus analysis 

conducted in chapter five. This corpus data reveals pronounced restrictions and usage 

conventions for the word avail. These restrictions make the word and sequence 

predicable from the context of Peter and the Nobleman. The corpus analysis also reveals 

that there is a great deal of semantic and lexico-grammatical information encoded in both 

the word and the sequence: 

 

• Avail is very restricted in usage. It only occurs in one of two senses, each of 

which is part of a formulaic structure (i.e., to no avail and to avail oneself of 

something)  

 

•  Of these two sequences, but to no avail is six times more frequent than to avail 

oneself of. 



 315 

 

• The word avail is very strongly associated with the written mode, fiction in 

particular. It is an extreme example of preference for one mode over another: in 

the British National Corpus, it is over fourteen times more likely to occur in the 

written mode rather than the spoken. 

 

• Both the sequence but to no avail, and by association, the word avail, are strongly 

associated with the sentence-terminal position, which is where they appear in 

Peter and the Nobleman. 

 

 The 1) strong association with the written mode, 2) the restriction of avail to only 

two usages, one much more frequent than the other, and 3) association with the 

sentence/clause final position limits and influences the semantic possibilities that Larry 

could have associated with this word. This corpus data supports the argument that visual 

information from the word avail as it was found in the context of the written folktale 

Peter and the Nobleman had the potential to predict the sequence but to no avail. Larry 

had access the first one or two letters of avail in the foveal view and the remainder of the 

word in the parafoveal view.  According to current eye movement research, the more 

semantic and lexico-grammatical information available to a reader, the more easily he or 

she can process words from the fuzzy input they receive outside of the foveal region of a 

fixation (Paulson, 2003). The corpus data discussed above strongly suggests that 1) avail 

and the sequence but to no avail were highly predicable from the context in which it was 

encountered (e.g., storyline, mode, genre, and sentence final position), and 2) avail has a  
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great deal of semantic and lexico-grammatical information associated with it due to its 

strong usage restrictions.  

 Fixation 365. The section above interpreted fixation 364 in Larry’s reading of 

lines 48-51. In this section, fixation 365 is analyzed. Fixation 365 was a regression to but, 

the first word in the sequence but to no avail. Given the depth of information obtained in 

fixation 364, it is likely that this fixation confirmed the identity of this sequence.  

 With regard to the distinction between content and function words addressed in 

this dissertation, fixation 365 is an example of the contribution a function word can make 

to the meaning conveyed by language.  

Regardless of its context, considering language in general, but is an example of 

how function words contribute significant meaning. Although but does not refer to a 

specific entity, it still provides important information, and is certainly a function word 

worthy of a fixation. As a conjunction, but specifies the relationship between two pieces 

of text, signaling the reader to anticipate that the information to come is in opposition, or 

contrary to, the information that proceeds it.  

 Upon fixating but, Larry chose to leave this section and begin the next portion of 

the story in which Peter enacts his plan to save himself from prison. 

 
Summary of Peter’s Reading of lines 49-51: Implications of Formulaicity for the Reading 

Process 

 
The two key sentences discussed in this section contain twenty-six words: 
 

 

Peter tossed and turned all night, racking his brain for a solution, but to no avail. 

Finally, just before dawn, he came up with a plan. 
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Of these 26 words, only 11 of them received a fixation (42%). In the first sentence, Larry 

only fixates 37.5% of the words. 

 
Figure 31: Larry’s Reading of Lines 48-51: A Highly Formulaic Segment 
 

 
 
 This is partially accounted for by the fact that these sentences are highly 

structured by the four formulaic items tossed and turned, racking his brain, but to no 

avail, and he came up with. Together, these items account for 50% of the words in these 

two sentences. However, even given the predictability of this highly formulaic section, 

the percent fixation value of 42%, and 37.5 % for the sentence beginning on line 49 is 

low, and in need of further explanation. 

 The answer is related to the fact that the influence of formulaicity reaches beyond 

the thirteen words that comprise the four formulaic sequences in lines 49-51(Figure 31).  

As described above, each formulaic sequence is associated with particular meanings, 

contexts, and lexico-grammatical tendencies. These associations can render either 

surrounding text or formulaic text redundant, depending on what is fixated. 
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 These two sentences serve as a striking example of how any lexical item, not just 

those in formulaic sequences, manifest under some degree of lexico-grammatical 

influence. Because sequences are reserved for certain meanings, it is of no surprise that 

they should be surrounded by words of a certain semantic category The phrases all night 

and a plan, for example, are likely to occur in the presence of the sequences tossed and 

turned and come up with, respectively. The sequences predict the phrases, and the phrases 

are also predictive of the sequences.  

 Wray (2002, p. 52) speaks of the difficulty in determining where a formulaic 

sequence “ends”; in other words, if a sequence typically occurs in the presence of a 

certain semantic set of words, or even further, a specific set of specific lexical items, then 

where does the sequence begin and end? In other words, certain words and ideas 

“collocate” with formulaic sequences.  

These points, taken together, shed light on why Larry only had to fixate on six out 

of sixteen words  (37.5%) in the sentence beginning on line 49. It also suggests that the 

word should not be the only unit of analysis used in the interpretation of eye movements. 

Taking the meaning unit as the unit of analysis, Larry’s fixation data for lines for 

the sentence beginning on line 49 can be summarized as follows: The three meaning units 

comprising this sentence were identified using visual data from highly informative lexical 

components of these items (much in the same way that meanings can be assigned to 

words from their component letters). The words that were not fixated did not need to be 

fixated because the information they provide was inferred (redundant). This redundancy 
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is the result of 1) Larry’s experience with the sequences and 2) the semantic and lexico-

grammatical schemas he had constructed up until this segment of the text.  

 
Non-Compositionality and Percent Fixation Values 

Another issue raised by this analysis involves the non-compositional nature of 

meaning units. According to the theory of meaning units (Sinclair, 2004), the locus of 

meaning is not always in the single word, but in sets of words. Additionally, meaning 

units are often non-compositional. This begs the following question: If meaning is the 

result of words in juxtaposition, then why don’t all of the component words in a 

formulaic sequence require a fixation, particularly in semantically opaque sequences? For 

example, if rack cannot mean “to think hard” on its own, but only in conjunction with the 

rest of the phrase, then how much semantic information about “thinking hard” can it 

contain? The locus of meaning of  “thinking hard” is spread over the words in the 

sequence to rack one’s brains, not in any one of them. 

This is an important point of linguistic analysis, and has great relevance for 

practical problems such as machine translation. In the case of machine translation, 

inappropriate semantic results often occur if meanings are assigned on a word-by-word 

basis. However, to no surprise, the human mind is able to interpret and convey meanings 

easily. This is actually due to the non-compositional nature of meaning units- their non-

compositionality both leads to, and is the result of, their storage as holistic units in the 

mental lexicon, and individuals can use their experience with language to predict these 

holistic units from their components.   
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An Analysis of First Language Readings of Formulaic Sequence:  

Summary and Implications 

 

 

The data in this section suggest the following: 

 
1. Native readers are likely to exhibit similar behaviors when reading 

formulaic text. 

 
2. Native readers may also exhibit some differences in the way that they 

read formulaic text. 

 
3. The formulaicity of language supports readers as they fixate words in 

whatever sequence is most useful to their reading process.  

 

4. The formulaic nature of language constrains not only the words in 

formulaic sequences, but the words surrounding formulaic sequences.  

 
5. The units of linguistic analysis used in the study of eye movement data 

needs to be re-assessed in light of the formulaicity of language. 

 
1. Native readers are likely to exhibit similar behaviors when reading formulaic 

text. 

First language readers exhibit common patterns when reading formulaic 

language. Both Deb and Larry: 
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• fixated a low percentage of words for the text Peter and the 

Nobleman.  

• did not always fixate words in accordance with the directionality 

of the English writing system.  

• directed a greater proportion of total fixations to content words. 

• fixated a significantly lower percentage of content words in the 

formulaic condition, inferring a processing difference between 

the two conditions. 

 
2. Native readers may also exhibit some differences in the way that they 

read formulaic text. 

The data in this section also indicates that first language readers can 

differ in their reading of formulaic language: 

 

• One reader (Deb) fixated significantly fewer words in the formulaic 

condition, while the other reader (Larry) showed no significant 

difference between the two conditions for percent words fixated. 

However, he did show another kind of discrepancy between the two 

conditions that Deb did not (see below).  

 

• The two readers differed in terms of how many function words vs. 

content words they used to make sense of the formulaic text. Deb did not 
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have much use for function words in either condition; the majority of her 

fixations fell on content words. Larry behaved similarly in the baseline 

condition, but in the formulaic condition, however, a different picture 

emerged. In the formulaic condition, he did not overwhelmingly favor 

content words but instead fixated fewer content words than in his 

baseline reader, and more function words than in his baseline reading. In 

other words, the spread between the two types of word was reduced in 

the formulaic condition. This implies that function words were more 

useful to Larry in the formulaic condition than in the baseline. 

  

3. The formulaicity of language supports readers as they fixate words in 

whatever sequence is most useful to their reading process. 

 

• The supportive, organizational, and predicable nature of formulaic 

language can help account for the non-linear manner in which words can 

be fixated. Eye movement researchers have commented on the mind’s 

considerable capacity to hold information in abeyance as they sample 

different parts of the text during the fixation process: 

In reading sentences, the visual system samples different parts of sentences at 
different times, but the perceiver does not necessarily run the sentence parts 
together in the mind in correspondence to the order in which they are 
sampled. Rather, he manages to keep track of where in the sentence the 
different samples come from. To do so, his brain must tag samples with 
respect to their location… mapping temporal order onto structural locations. 
Hence, neither the perception or the memory of what is perceived can be the 
result of a straight-forward listing or recording of samples….disorder is not 
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usually present in the reader’s conscious experience; our experience is of 
coherent and regular messages. The implication is clear, therefore, that the 
order and clarity of the messages are properties achieved by some powerful 
cognitive operations, and are not merely reflections of the message that the 
eye picks up from the page… the mind orders, arranges, supplements, and 
fills out the information that the eye delivers to it. (Kolers, 1976, pp. 390-
392, ctd. in Goodman and Paulson, 2006). 

 

The data presented in this chapter sheds light on how the formulaic 

nature of language supports the “powerful cognitive operations” that can create 

the perception of an orderly, coherent message. The supportive, organizational 

nature of formulaic sequence adds to flexibility of the reading process, 

supporting readers as gain orthographic information from varied locations in the 

text.  

4. The formulaic nature of language constrains not only the words in formulaic 

sequences, but the words surrounding formulaic sequences. 

 

This point adds to an understanding of how native readers can 

understand so much even though whole multiword segments of text do not 

receive any fixations. Not only are the words within the formulaic sequences 

themselves predictable from 1) context and 2) each other, but the words 

surrounding these sequences are restricted as well. As described above, each 

formulaic sequence is associated with particular meanings, contexts, and lexico-

grammatical tendencies which predict and limit the semantic and grammatical 

nature of the words surrounding them (as in the example of all night in the 

presence of toss and turn discussed above). The data in this section indicates 
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that the influence of formulaicity should be considered when analyzing eye 

movements for the co-text surrounding formulaic sequences as well as the 

sequences themselves. 

5. The units of linguistic analysis used in the study of eye movement data 

needs to be re-assessed in light of the formulaicity of language. 

 

The final two implications in this section involve the units of linguistic 

analysis used in the study of eye movements. Data from this section indicates 

the following: 

• The meaning unit, as well as the single word, should be used in the 

analysis of eye movements.   

 

• Given that one of the native language readers in this study showed 

increased usage of function words and a reduced reliance on content 

words as he transacted with formulaic sequences, researchers must think 

critically about how fixations on content and function words contribute 

to the assignment of meaning to text. 

 

In the following chapter, eye movement data from non-native reader Lupita 

is interpreted in light of the findings presented in this chapter. 
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CHAPTER EIGHT 
NATIVE VS. NON-NATIVE LANGUAGE READINGS: A COMPARISON OF 

FIXATION PATTERNS 

 

The previous chapter established a baseline for understanding how native 

speakers of a language transact with formulaic language in a written text. This chapter 

interprets the eye movement data for a non-native reader of English in light of the 

behaviors exhibited by Deb and Larry. It is organized as follows: First, the main findings 

discussed in this chapter are summarized. Second, the results of non-native reader 

Lupita’s paired t-tests are interpreted and compared to those of Deb and Larry. Next, 

selected fixplots of formulaic sequences are compared for the three readers, highlighting 

and interpreting the differences between native and non-native readings. This chapter 

ends with a summary of the differences between the native language readings and 

Lupita’s readings. Below, the research questions that guided the analysis in this chapter 

are presented. 

 
3. What are the fixation and duration patterns for non-native English speaking 

participants’ reading of the formulaic items in Peter and the Nobleman? 

 
3a. For a given non-native language reader, does the percent of fixation for 

content and function words contained in formulaic sequences differ significantly 

from the percent of fixation for content and function words in a baseline 

segment of text that does not contain formulaic items? 
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3b.  In what ways does the eye movement behavior described for non-native 

speakers of English differ from that of the native readers in this study? 

 
Lupita: A Non-Native Reader of English 

 

Lupita, a doctoral student in the College of Humanities at the University of 

Arizona, is a native Spanish speaker who is also a highly proficient speaker and reader of 

English. She has lived in the United States for seven years and has been studying in an 

English medium university for over four years. She began studying English in a 

classroom context, four hours a week, at the age of eleven. According to Lupita, 

“Reading is more difficult in English than in Spanish, but lately I have been doing it 

[reading in English] a lot for my PhD”. She also states that she is familiar with folktales, 

the majority of which she has read in Spanish. She also states that she finds the genre 

“boring” and that she prefers to read on the internet and in magazines. 

 

A Comparison of Lupita’s Data to First Language Reading Data: Summary 

 

 

The following summarizes the major findings in this chapter. Each point 

is elaborated upon in the following sections.  

 

1. Lupita’s eye movement patterns were similar to those of the native 

speakers in this study in the following ways: 

 

• Like Deb and Larry, Lupita fixated a low overall percentage of 

words (45% in the baseline condition and 53% in the formulaic 

condition). 
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• Like Deb, Lupita fixated a significantly different percentage of 

words in the formulaic and baseline conditions. In other words, 

for both Lupita and Deb, the two conditions were handled 

differently by the readers. 

 

• Like Deb and Larry, Lupita’s fixations were directed mainly at  

      content words. 

 

• Like Deb and Larry, Lupita showed a significant difference in 

the percent fixation of content words between the baseline and 

the formulaic conditions.  

 
 

2. Lupita’s eye movements differed from the native speakers in the 

following way: 

 

• In the last point in the section above, it was stated that Lupita, 

like Deb and Larry, showed a significant difference in the percentage of 

content words fixated in the baseline and formulaic conditions. This 

suggests that all three readers found that the baseline and formulaic 

conditions different in some way, and in response fixated content words 

differently in the two conditions.  However, and very importantly, 

Lupita showed the reverse pattern from Deb and Larry. While Deb and 

Larry fixated significantly fewer content words in the formulaic 

condition, Lupita fixated a significantly larger number. 
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In the section below, each of these points is explained further in light of 

corpus analysis data, information from retellings, and interpretation of fixplots. 

Table 43 below is a chart that summarizes the results of Lupita’s paired t-tests. 

Each of the values on this chart is addressed in the analysis below. 

 
Table 43:  A Summary of Lupita’s Statistical Data 

 

 L2 Reading (Lupita) Significant 

Difference? 

 

 

% Words 

Fixated- 

All 

Baseline 

 

 
45% 

 

Formulaic 

 

 

 53% 

 

    

YES 

  (p =.025) 

% 

Content 

Fixated 

  
65% 

  
77% 

 

YES  

(p =.0165) 

% 

Function 

Fixated 

 
 22.5% 

 
24% 

 

NO  

(p=.4039) 

 

1. Comparing Lupita to Deb and Larry: Similarities and Differences in the 

Fixation Data of Non-Native and Native Readers of English 

 
Lupita’s eye movement patterns were similar to those of the native speakers in 

this study in several ways. Like Deb and Larry, Lupita fixated a low overall percentage of 

words (45% in the baseline condition and 53% in the formulaic condition). The 

percentages of all readers were as follows: 
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Table 44: Percent of Words Receiving Fixations for All Readers: Baseline 

 

 Deb 

(L1) 

Larry 

(L1) 

Lupita 

(L2) 

Percent 

of all 

words 

fixated  

 
54% 

 
42% 

  
45% 

 

Table 45:  Percent of Words Receiving a Fixation for Deb, Larry, and Lupita: 

Formulaic Condition 

 

 Deb 

(L1) 

Larry 

(L1) 

Lupita 

(L2) 

Percent 

of all 

words 

fixated  

 
40% 
  

 
 40% 

  
 53% 

 

The fixplots below shows the low overall percent fixation rates for all of the readers in 

the story. Note how Lupita’s reading of the baseline looks quite similar to the native 

language readings: 

 

Figure 32:  Deb’s Baseline Reading (Line 22) 
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Figure 33: Larry’s Baseline Reading 

 

 

 
 

 

Figure 34: Lupita’s Baseline Reading (Lines 22-24) 

 

 
 

 

Interpretation.  The following is an interpretation of these low percent fixation scores: 

 

1. The text was predictable: 
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• The text is a folktale that is very typical of its genre, and the genre is a cross-

culturally familiar one. It contains archetypal plot and characters (Propp, 

1968) simple grammar, and concrete and repetitious vocabulary. 

 

• A title page with illustration was provided that gave clues to the nature of the  

      text. 

 
This predictability of semantic and lexico-grammatical conventions resulted in the 

highly efficient and selective use of both fixated and parafoveal visual data (to be 

elaborated upon further below). This text is particularly predicable when compared to the 

kinds of short, de-contextualized, unfamiliar, ‘genreless” passages that reading data is 

often collected for. For example, Just & Carpenter reported an average of 68% fixation 

rate for readings of short (approximately one hundred and thirty-five words) 

decontextualized passages on content unfamiliar to the readers. From the perspective of 

the Transactional model, it is reasonable to expect that the more semantically and 

linguistically supportive the text, the less visual data would need to enter into direct 

fixation and the more meaning can be predicted, inferred, and confirmed from direct and 

parafoveal visual data. Therefore, the percent fixation values found in this study, and the 

fact that they are lower than the values found for less supportive text, make sense. 

 
2. The sections of text analyzed (e.g., the baseline segment and the formulaic sequences) 

were embedded in, and a coherent part of, the larger context of the folktale. The baseline 

segment is located two hundred and twelve words into the text, well over the one hundred 
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and thirty five words of text that comprised an entire reading item in the Just and 

Carpenter study mentioned above. By the time a reader in this study approached the 

baseline segment of text, he or she had already transacted with over two hundred words 

and had already been introduced to the main storyline and characters. In the case of the 

formulaic sequences analyzed, the majority of them were embedded in the text after the 

first one hundred words. In both cases, the reader had had a considerable amount of time 

to develop and confirm semantic and linguistic schemas that aid him or her to efficiently 

and selectively make use of the visual data obtained from the foveal and parafoveal visual 

input. 

 
3. Use of Information From the Parafoveal View 

As discussed in the literature review, the parafoveal view extends 24-30 letters to 

either side, with attention focused to the right of the fixation in left-to-right orthographies 

(Rayner & Juhz, 2005).  

 

•  The fact that the readers comprehended the folktale without direct fixation on all 

of the orthographic words supports the eye movement research which states that 

information from the parafoveal view is processed by the mind, resulting in the 

perception of having read non-fixated words. According to Reichle, Pollatsek, 

Fisher, & Rayner (1998), in context, a word is predictable from “minimal 

information such as approximate word length and the first letter” (p. 153).  

 



 333 

• Further, the low fixation rates, in conjunction with the high supportive 

predictability of the text, support research which suggests that semantic and 

lexico-grammatical context facilitates the processing of information from the 

parafoveal view (e.g., McClelland & O’Regan, 1981). 

 

• Some words received more than one fixation, and may have processed different 

orthographic input/ words in the parafovea during each fixation. 

 

• Many fixations were found to occur in between two words, but were assigned to 

one word for the purposes of analysis. According to Paulson & Goodman (2007) 

partial information was processed for both words. (In such cases, the fixation was 

assigned to the closer word. In the case of equidistant fixations, the fixation was 

assigned to the word on the right, because the attentional span in left-to-right 

orthographies focuses on the right of a fixation, e.g., Rayner & Juhz, 2006). 

 
Significant Differences Between the Conditions: Evidence of Perceived Linguistic 

Differences Between the Language in the Baseline Condition and the Language in the 

Formulaic Condition: 

1. Like Deb, Lupita fixated a significantly different percentage of words in the 

formulaic and baseline conditions. In other words, for both Lupita and Deb, the 

two conditions were handled differently by the readers. As previously discussed, 

this implies that there is an inherent linguistic difference between the language in 
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the two conditions. As stated above in the summary for this section, however, 

Lupita’s difference is the reverse of Deb’s: 

 
Table 46:  Lupita and Deb: Significant Differences in Reverse Directions 

 Baseline Condition  Formulaic 

Condition  

Significant 

Difference? 

Deb  54% 40% YES 

Lupita 45% 53% YES 

 

As seen in the table above, Lupita fixates significantly more words in the 

formulaic condition than in the baseline, while Deb fixates significantly more words in 

the baseline than in the formulaic condition.  

As explained above, Deb’s significantly lower fixation rate in the formulaic 

condition was due to her significantly decreased need to fixate the content words in the 

formulaic sequences embedded in this condition (she fixated 81% of content words in the 

baseline, while only 59% of the content words in the formulaic sequences). This 

decreased need to fixate content words in the formulaic condition was attributed to the 

lifetime of experience that she had with the formulaic sequences in this story. This 

experience availed her of semantic and leixco-grammatical information that she could use 

to facilitate her predictive and confirmation process. This information also enabled her to 

process orthographic information from the parafoveal regions of her fixations more 

efficiently.    

The reason for Lupita’ significantly higher percent of fixation in the formulaic 

condition is further analyzed below in the section that presents the discrepancies between 
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the two groups. The point to be made here is that the two readers perceived that there was 

something different about the language in the two conditions and acted accordingly, as 

evidenced by the significant results of the paired t-tests. The fact that two linguistically 

diverse individuals both handled the two conditions differently is evidence that formulaic 

and non-formulaic language differs.   

 
Lupita, Deb, and Larry all Fixate Content Words Differently Depending on Whether they 

Encounter Them in the Baseline or Formulaic Conditions 

 

3. Lupita, Deb, and Larry show certain similarities in their fixations of content words. 

Like Deb and Larry, Lupita’s fixations were directed mainly at content words, and 

further, all three showed a significant difference in the percent fixation of content words 

between the baseline and the formulaic conditions. This is evidence that, for both kinds of 

reader, the strategies they use for fixating content words differ across the two conditions. 

In other words, Lupita, Deb, and Larry all fixate content words differently depending on 

whether they encounter them in the baseline or formulaic conditions. 

 However, as seen in the table below, while Deb and Larry fixated significantly 

fewer content words in the formulaic condition, Lupita fixated significantly more: 
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Table 47:  Significantly Different Percent Fixation Values for Content Words in 

the Baseline and Formulaic Conditions 

 

 Deb Larry Lupita 

% Content 

Words 

Fixated in 

Baseline 

81% 61% 65% 

% Content 

Words 

Fixated in 

Formulaic 

Condtion 

59% 47% 77% 

Significant 

Difference? 

YES YES YES 

 
Based on their differing proficiencies in English, it is not surprising to find 

opposite patterns in native and non-native speakers. The point being made here, however, 

is that these significantly different results support the idea that both native and non-native 

readers perceive a difference between formulaic and non-formulaic language. 

3. Lupita’s eye movements differed from the native speakers in this study with regard to 

the direction of significant differences.  

 
Table 48: Significantly Different Percent Fixation Values for Content Words in 

the Baseline and Formulaic Conditions: Reverse Direction for L1 and L2 

Readers 

 Deb Larry Lupita 

% Content 

Words Fixated 

in Baseline 

81% 61% 65% 

% Content 

Words Fixated 

in Formulaic 

Condtion 

59% 47% 77% 

Significant 

Difference? 

YES YES YES 
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In the section above, it was stated that Lupita, like Deb and Larry, showed a 

significant difference in the percentage of content words fixated in the baseline and 

formulaic conditions. This suggests that all three readers found that the baseline and 

formulaic conditions different in some way, and in response fixated content words 

differently in the two conditions.  However, and very importantly, Lupita showed the 

reverse pattern from Deb and Larry. While Deb and Larry fixated significantly fewer 

content words in the formulaic condition, Lupita fixated a significantly larger number. 

The chart below summarizes Lupita’s percent fixation values for content words: 

 

Table 49: Lupita Fixates a Significantly Higher Number of Content Words in 

the Formulaic Condition 

 

 Baseline 

Condition 

Formulaic 

Condition 

Significant 

Difference? 

% 

Content 

Words  

Fixated 

  
65% 

  
77% 

 

YES  

 
 

Examples of Lupita’s Heavy Reliance on Content Words in The Formulaic 

Condition 

 

 

 Tossed and Turned, Racking his Brain, and But to No Avail: A 

comparison of Lupita and Larry. Below is a comparison of Lupita’s and Larry’s 

readings of three formulaic sequences: tossed and turned, racking his brain, and 

but to no avail. In comparison to Larry, Lupita needs orthographic information 

from more of the content words in order to make sense of the text: 
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Figure 35: Lupita’s Reading of Lines 49-50 (Tossed and Turned, Racking His 

Brain, and But to No Avail 

 

 
 

Lupita’s reading of lines 49-50 is complex. First, she enters this segment with 

fixation 331 on the word Peter, then fixates toss (332).  At that point, she jumps down to 

another formulaic sequence, but to no avail, fixating on avail and then no (333,334). She 

then returns to the sequence toss and turn, fixating on turned (335), then on to the 

complement of racking his brains (e.g., solution, fixation 336). Fixation 337 returns to 

the sequence but to no avail again, and is a refixation on the word no. Fixations 238 and 

339 were on other lines of the text. She returns to the segment with fixations 340 

(racking), 341 (brain) and 342 (a). Clearly, she does not fixate these sequences in order, 

and clearly, she needs more than one fixation per sequence in order to assign meaning to 

the text. 
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Figure 36:  Larry’s Reading of Lines 49-50 (Tossed and Turned, Racking His 

Brain, and But to No Avail   

 

 
 

 

 

The Distinction Between Comprehending and Comprehension: Implications for 

the Interpretation of Eye Movement and Retelling Data 

 
Before discussing Lupita’s eye movement data in light of her formulaic 

knowledge, an important point regarding the use of retelling data in eye movement 

analysis must be reviewed. 

The retelling session provided information about each readers’ knowledge of the 

formulaic sequences in the text. As discussed above, questions were asked about the 

meaning of the sequence, the words in the sequences, and expected context of the 

sequence. This information would then be used to interpret fixation patterns for that 

sequence. The more knowledge a reader has of a given sequence, the higher the 

possibility that their reading of it could be facilitated, and vice versa.  

However, Goodman (1982) makes an important distinction between the process 

of understanding (comprehending) and the product of comprehending, e.g., 
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comprehension. This distinction needs to be considered when relating retelling data to 

eye movement data.  Goodman uses the term comprehending to describe the reading 

process, and the term comprehension to describe the result, or product, of the 

comprehending process. In miscue analysis, comprehending is evidenced by the 

semantic, syntactic, and graphophonic acceptability of miscues (Goodman, 1982, p. 301). 

In eye movements, the comprehending process is evidenced by the location, quantity 

nature, and duration of fixations and regressions. This study argues that formulaic 

knowledge has the capacity to facilitate the comprehending process (e.g., influence how 

much orthographic information needs to be sampled). This distinction is important 

because eye movements are evidence of the on-line, real-time comprehending process, 

while retellings, which occurs after the reading is finished, contain not only information 

about what a reader knew when he or she encountered a particular point in the text, and 

the nature of the comprehending process that resulted, but the understandings they have 

developed since the time of a fixation. For example, a non-native reader may not have 

much knowledge about a formulaic sequence when it was fixated, but has developed a 

deeper understanding during the rest of the reading and even during a retelling.   

This caveat should be kept in mind when an investigator relates retelling data to a 

particular fixation. Nevertheless, retellings can still provide useful information about the 

degree to which the reader knew a sequence’s meaning, form, and contextual 

associations. 
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Relating Lupita’s Knowledge of the Formulaic Sequences Tossed and Turned, 

Racking his Brains, and But to No Avail to Her Eye Movement Data 

 

In this section, Lupita’s eye movements for the formulaic sequences in 

lines 49-50 will be considered in terms of her knowledge of them (keeping in 

mind the caveats about retelling data discussed above). Below, her fixplot for 

this sequence is re-displayed: 

Figure 37: Lupita’s Reading of Lines 49-50 

 

 As mentioned above, Lupita fixates these sequences out of the order in 

which the text presents them, and in the case of tossed and turned and but to no 

avail, regressed to them for more information after subsequent fixations.  

In sum, the retelling data below indicates: 

 

• Lupita reported that she did not recognize any of the three sequences.  

 

• Despite lack of knowledge of the sequences, Lupita’s reading resulted in 

accurate comprehension of all of the sequences 

 

• When asked to discuss these sequences, Lupita reported on the  

meanings associated with the individual words in the sequences. These 
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meanings did not relate to the meanings of the sequences themselves. 

This supports the notion that second language learners approach 

unfamiliar language in a compositional manner and that the meanings 

they try to assign to words may obscure the meaning of the sequences as 

a whole. 

 

• Lupita used information from a similar structure in her first language to 

make sense of the formulaic sequence to rack one’s brains. 

 

• In sum, this fixplot is a record of her learning process for these 

sequences. Because she did not know them, her reading was not 

facilitated by their formulaic nature. Rather, she used her knowledge of 

the context and expectations for the genre to anticipate textual meaning, 

and then carefully fixated many of the words in the sequences. In effect, 

this fixplot provides a record of a learning process in which she gained 

new information how the semantic concepts she anticipated could be 

expressed in English. 

 

Tossed and Turned   

The following section summarizes Lupita’s retelling of tossed and turned 

and relates this knowledge to her eye movement patterns. The following is an 

excerpt of her responses to the prompts “What is the meaning of toss and turn?” 

and “Have you heard these two words together before?” 
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“Well, I don’t know what toss means-- I know I’ve heard it somewhere 
and if I read the whole paragraph I guess it means like, like he was 
moving, or something?” 
 

“I don’t know if I’ve heard toss and turn together……… but I’ve heard 
toss. Yea… if I see toss, I would think about cooking… I don’t know 
why. Like maybe to toss a salad. But I don’t think I have ever seen them 
[toss and turn] together... it doesn’t sound familiar….” 

 

As can be seen from Figure 37, Lupita needed to fixate both content words in this 

sequence. Given her retelling, Lupita did not bring much (or any) information about the 

sequence tossed and turned to her reading.  Therefore, the meaning this phrase was not 

likely to have any association with the word tossed. In other words, her fixation on tossed 

did not cue her to this phrase. Further, this fixation on tossed did not have the ability to 

confirm any expectations she might have had about upcoming text, particularly what 

Peter would experience as he tried to find a way to clear his name.  

Lupita needed to transact with this sequence on two separate occasions. She 

leaves the word tossed to fixate on the sequence to no avail, but then decides she needs 

more information from the text surrounding tossed. She therefore returns to this segment 

of line 49 and fixates on turned. As Lupita stated in her interview, the sequence did not 

look familiar to her, so this fixation on turned likely did not help her assign the meaning 

of the sequence. It is more likely that after she finished the entire segment, her fixations 

on tossed and turned made sense. In other words, by fixating these words and relating 

them to her parallel text, she learned, or began to associate, these two words together with 

the idea of not being able to sleep due to worry. The conclusion that comprehension and 
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learning occurred as a result of the fixations is due to her accurate paraphrase of lines 49-

50 in her retelling: 

 

“He’s in bed and he couldn’t sleep and he was turning around all 
the time to find a solution but he didn’t find any.” 

 
 

Here, she correctly identifies the important elements of the sequence’s 

meaning: 1) that he is in bed or in some kind of sleeping environment and 2) he 

was moving and unable to sleep.  

Further, the following quote from her retelling suggests that she relied on 

context, not word meanings or individual fixations, to make sense of the 

sequence: 

“I don’t know if I’ve heard toss and turn together……… but I’ve heard 
toss. […] I don’t know what toss means-- I know I’ve heard it 
somewhere and if I read the whole paragraph I guess it means like, like 
he was moving, or something?” 

 

It is not possible to say from this evidence if she came to make sense of these 

sequences during her reading or afterwards (i.e., during the retelling session). It is likely 

that it made sense during her reading, or her eye movement patterns would have begun to 

look more labored (e.g., possibly more regressions and re-readings due to lack of 

understanding). Perhaps during her retelling, she further processed and solidified her 

understanding. 
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But to No Avail  
 

Figure 38: Lupita’s Reading of But to No Avail 

 

 
 In the fixplot above, it can be seen that Lupita read but to no avail out of 

orthographic sequence. Lupita fixated three times on this sequence: once on 

avail, and twice on the word no. Her final fixation on no is subsequent to her 

fixation on turned and solution. In other words, she left the sequence, but then 

felt the need to return.  

Although, as discussed above, Lupita correctly paraphrased the meaning 

of but to no avail in her retelling, she indicated that she did not bring knowledge 

of the sequence to her encounter with the phrase in fixations 333, 334, and 337:  

 

“But to no avail… I wouldn’t have a translation for you, but I 
know what it means: he didn’t come up with anything” […] I have 
never heard of but to no avail before.”  
 

Her lack of knowledge explains why she returned to the phrase. Her fixations 

contrast with those of Larry in line 50 below: 
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Figure 39: Larry’s Reading of But to No Avail 

 

 
 
 

Larry, a native speaker of English who reported that he is familiar with the 

phrase, likely used his formulaic knowledge to process information about the word avail 

without even fixating it directly (i.e., from the parafoveal region of fixation 364, no). He 

likely confirmed his semantic hypothesis with his next fixation on but (365). This fixplot 

shows the efficiency with which native speakers can use their formulaic knowledge to 

make sense of text with limited orthographic input and contrasts this efficiency with 

Lupita’s reliance on graphic visual information, particularly content words.  

 
Racking His Brain 

 

Figure 40: Lupita’s Reading of Racking His Brain 
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In the fixplot above, Lupita fixated not only the two content words in the 

sequence, but also fixated its complement (i.e., solution) twice. When 

questioned, Lupita had the following to say about her knowledge of the 

formulaic sequence racking his brains: 

So… [Peter] was racking his brain for a solution… I don’t know 
what “rack” means here… I know what a rack is, but racking his 
brain for a solution? No. But its obvious that it means that he is 
squeezing his brain or something, he is thinking…” 
 

“When I think of the word rack, I think of like what is in a bookshelf, 
something you put things on.” 

 

Lupita’s definition of rack above would be unlikely to help her understanding of 

the text. Taking this definition of rack and considering the word racking to be its derived 

verb form would only be an obstacle in her understanding of the sequence. Again, her 

retelling data is indicative of a compositional approach to understanding formulaic 

sequences in a non-native language. However, the quote above does indicate that, at 

least during the retelling, she knew that this definition of rack as a shelf was not 

appropriate (e.g., given her comment “I don’t know what rack means here”).  

Based the fact that she also fixated brain, a, and solution (and solution she 

fixated twice, e.g., 336 and 343) indicates that her fixation on rack was not sufficient to 

provide her with enough evidence to confirm or assign meaning to her parallel text. In 

contrast, Larry only fixated twice on this segment- once on the word racking and once 

on the word solution.   
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Finally, Lupita also may have transferred information about a similar sequence 

from her first language, Spanish, to her understanding of racking his brains. Specifically, 

it was the non-native like use of the word “squeezing” in her explanation of racking his 

brains that made it appear likely Lupita was influenced by L1 transfer: 

“But its obvious that it means that he is squeezing his brain or 
something, he is thinking…” 

 
When asked to comment on her use of the word “squeezing”, and 

whether or not it was part of an idiom in Spanish, Lupita stated the following: 

 
“Estrujar el cerebro… yes. This means to squeeze the brain. Like, 

squeezing it for an idea…trying to think…” 
 

Further, Lupita reported a strong semantic prosody of failure for this phrase in 

Spanish: 

 “If you squeeze your brain, ninety percent of the time you use it 
to say that you don’t come up with any idea.” 
 

It would be very interesting to verify her native speaker intuition using a Spanish 

Corpus, and to compare it to the results of a search for the phrase to rack one’s brains in 

English. If Lupita did associate the phrase racking one’s brains with the Spanish phrase 

“squeezing one’s brains”, she may have expected that Peter’s attempts to come up with a 

solution would fail.  

 

 

 



 349 

 

Interpretation of Lupita’s Significantly Higher Fixation of Content Words in the 

Formulaic Condition 

 

Content-function word fixation patterns. With regard to percent fixation rates for 

content and function words, Lupita shows the same preferential fixation of content words 

in the two conditions (65% for the baseline condition and 77% for the formulaic 

sequences versus a fixation of 22.5% and 24% of the function words in the baseline and 

formulaic condition, respectively). This indicates that she used a similar content word-

focused processing strategy as the two native readers in this study. However, Lupita 

shows the opposite trend from the native readers in terms of relative percent fixations of 

the content words in the two conditions. While the first language readers were able to 

make sense of the formulaic text with significantly fewer content words than in the 

baseline condition, Lupita required fixations on significantly more content words in the 

formulaic condition than in the baseline condition. This supports the research on non-

native comprehension that suggests that formulaic language is difficult to process, 

particularly if it is opaque (Spottl & McCarthy, 2004, p. 148) This is due to the fact that 

non-native speakers of a language often try to make sense of oral or written language by 

assigning individual meanings to words and then considering those meanings in 

succession. If formulaic sequences do not operate in accordance with these expectations, 

and instead represent meaning opaquely and holistically, they may be more difficult to 

process. These difficulties would be reflected in eye movement data via the need to fixate 

a greater proportion of the content words, as was evidenced by Lupita. That Lupita 

continued to rely on content words to obtain the information that she needed indicates 
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that she is using the same content-word emphasizing strategy that she did in the baseline 

condition. It just isn’t helping her as much, given the non-compositional nature of the 

language. 

An additional and complementary interpretation involves the discrepancy in the 

amount of experience that native and non-native speakers of a language typically have 

with a given formulaic sequence. First, Lupita simply did not have much (or any) 

knowledge of certain formulaic sequences and therefore her reading could not be 

facilitated by their formulaicity (e.g., her lack of familiarity with racking his brains and 

tossed and turned). 

Second, even a considerable knowledge of a formulaic sequence may not be able 

to facilitate second language reading in a significant manner. As discussed in the 

literature review above, Underwood, Galpin, & Schmitt (2004) compared the fixation 

patterns for formulaic sequences for native and non-native readers of English. For both 

groups, the predicable nature of formulaic language resulted in some degree of facilitated 

processing (i.e., the skipping of a word in the formulaic sequence). However, the effect 

was much greater and much more consistent in the native language readings (pp. 162-

163). In particular, non-native speakers did not exhibit the significantly lower duration 

times that the native language readers did (p. 163). The researchers speculate that for 

non-native readers, “mastering the recognition of formulaic sequences in written texts is 

an incremental process” and that the ability to process them as efficiently as native 

speakers would necessitate a “fuller mastery” of a formulaic sequence (p. 163).  This 

implies that processing advantage for formulaic language increases over time (and would 
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therefore be much greater for native language readers, who will typically have a 

significantly greater amount of experience with a given formulaic sequence than a non-

native speaker of a language).   Lupita’s need to fixate more content words in the 

formulaic condition supports this interpretation. It may be that the great quantity of 

experience that the native readers in this study have translates into a greater ability to 

anticipate and confirm the form, meaning, and usage of an item. This could explain why 

native speakers need relatively fewer fixations on meaning-rich content words in the 

formulaic condition, while Lupita needed more content words in this condition in relation 

to her baseline reading. It may be that she could not use the formulaic knowledge that she 

did have to the same advantage as the more experienced native speakers of English in this 

study. 
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Summary of Findings and Interpretations for Native and Non-Native Language 

Readings of Formulaic Sequences in Peter and the Nobleman 

 
 

Main Findings 

 

  The following list is a synopsis of the main findings of this eye movement 

analysis. Each one will be summarized in greater detail below. Further detail for each 

finding is found in the sections above which describe the eye movement patterns for each 

individual reader.  

 
1. Low Percentage of Words Fixated in the Text: Both first and second language 

readers exhibited percent fixation values in the low end of the reported 

literature (ranging from 40%- 54% of words fixated). 

 
2. Significant difference between the two conditions. All participants showed 

some manner of significant difference for eye movement behavior in the 

baseline and formulaic conditions. This indicates that all of the readers 

perceived a difference between the language in the baseline condition and the 

language in the formulaic condition. 

 

3. Content Words: Significantly Different Eye Movement Behavior in the 

Baseline and Formulaic Conditions. All participants showed a significant 

difference in percent fixation of content words in the baseline vs. the 

formulaic conditions.  

 

4. L1 Readings: Fewer content words fixated in formulaic sequences. For the 

first language readings, a significantly lower percentage of content words 

were fixated in the formulaic condition.   
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5. Lupita (L2 Reader): Reverse Pattern. Lupita also showed a significant 

difference between the percent of content words receiving a fixation in the 

two conditions; however, the difference is the reverse of what was found for 

the native speakers. In the non-native reading, a significantly higher 

percentage of content words were read in the formulaic condition.  

 

 
In the section below, findings 1-5 will be elaborated upon. 
 

Main Finding # 1: Low Overall Percent Fixation Rate for the Reading of the 

Whole Text Peter and the Nobleman  

 
Both first and second language readers exhibited percent fixation values 

in the low end of the reported literature. The percentages were as follows: 

 

Table 50: A Comparison of Percent Fixations for Baseline Readings 

 Deb 

(L1) 

Larry 

(L1) 

Lupita 

(L2) 

Percent 

of all 

words 

fixated  

 
54% 

 
42% 

  
45% 

 

Table 51: A Comparison of Percent Fixations for Formulaic Sequence 

Readings 

 

 Deb 

(L1) 

Larry 

(L1) 

Lupita 

(L2) 

Percent 

of all 

words 

fixated  

 
40% 
  

 
 40% 

  
 53% 
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Interpretation 

 

As discussed in the section on Lupita’s reading, several factors can account for 

these low percent fixation values. These include the highly predictable, cross-culturally 

familiar nature of the text and the simple grammar and vocabulary used by the author. In 

addition, the fixations were obtained from language embedded in the text (over two 

hundred words into the story in the case of the baseline condition, and throughout the text 

in the case of the formulaic sequences). This differs greatly from the short, “genre-less” 

reading passages used in other studies, which are considerably less predictable and 

supportive. In this supportive text, readers were able to rely on internal semantic and 

lexico-grammatical information, reducing the need for orthographic information. This 

increased semantic and lexico-grammatical information also likely enabled the readers to 

process more information from fixated and surrounding words in the parafoveal view. 

These findings therefore support research that suggests that semantic and lexico-

grammatical context facilitates the processing of information from the parafoveal region 

(e.g., McClelland & O’Regan, 1981). Further, given that certain words received multiple 

fixations, readers may have placed their attention on different surrounding words in the 

parafoveal region during different fixations. In sum, the fact that the participants in this 

study read a semantically and lexico-grammatically supportive whole text has resulted in 

the efficient use of a seemingly small amount of orthographic information and therefore 

low percent fixation values.  
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Main Finding #2: Significant Differences In Fixation Patterns Exist Between 

the Two Conditions.  

 
All participants showed some manner of significant difference for eye 

movement behavior in the baseline and formulaic conditions. 

 

Main Finding # 3: Content Words- Significantly Different Eye Movement 

Behavior.  

All participants showed a significant difference in percent fixation of 

content words in the baseline vs. the formulaic conditions. That is, in-focus 

visual data for content words, and the information that they provide, were used 

differently/ to different degrees in the two conditions. 

 

Main Finding # 4: L1 Readings- Fewer content words fixated in formulaic 

sequences.  

 
For the first language readings, a significantly lower percentage of 

content words were fixated in the formulaic condition. That is, in-focus visual 

data for content words, and the information that they provide, was used less in 

the formulaic language in the text than in the baseline section of the text. This is 

ascribed to the strong supportive predictability of the formulaic sequences, 

which enabled the readers to make sense of the text with less direct visual input 
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from content words than they would typically need to make sense of non-

formulaic text. 

 
Main Finding # 5: Non-Native readers: Reverse Pattern 

 
 Non-native reader Lupita also showed a significant difference between the 

percent of content words receiving a fixation in the two conditions; however, the 

difference is the reverse of what was found for the native speakers. In the non-native 

reading, a significantly higher percentage of content words were read in the formulaic 

condition. That is, in-focus visual data for content words, and the information that they 

provide, was used more in the formulaic language in the text than in the baseline section 

of the text. Following are two interpretations of this data:  

First, Lupita was using the same content word-focused strategy in the two 

conditions, but the formulaic sequences were harder to make sense of due to their 

holistic, often opaque meaning (e.g, racking his brains, tossed and turned). She 

therefore tried to understand these sequences by taking in information from more of 

their content words. 

Second, in certain cases, Lupita simply did not have the knowledge of formulaic 

sequences that the native speakers did, and therefore her reading could not be facilitated 

by formulaicity (e.g., her lack of familiarity with racking his brains and tossed and 

turned). 

 As per her retelling, however, she did have some degree of knowledge of certain 

formulaic sequences. Nonetheless, she may not have been able to use this knowledge to 
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the same degree as the native readers. This implies that it may take a considerable amount 

of proficiency and experience with a language to be able to exploit formulaicity during 

reading.  Perhaps this facilitation only results from a lifetime of experience with the form, 

meaning, and usage conventions for a given formulaic sequence. 

Summary 

 In this chapter, eye movement data from three readers was used to support and 

exemplify the findings of the corpus analysis conducted in Chapters Five and Six. This 

analysis concluded that the formulaic sequences in Peter and the Nobleman are used by 

native speakers of English in conventional ways (i.e., show pronounced preferences and 

restrictions for variation, fixedness, semantic prosody, mode, register, and syntactic 

position). Such consistent usage indicates that these sequences are stored as holistic, 

prefabricated units in the mental lexicon of native speakers of English. Further, it was 

determined that the way that the formulaic sequences manifested in Peter and the 

Nobleman was typical of the way that they manifested in the two corpora studied. In 

other words, the form, meaning, and usage of the sequences in the folktale were typical 

and conventional. The results of this corpus analysis, in conjunction with insight from the 

Transactional Model of reading, indicate that native speakers of English reading these 

sequences should find them highly predictable both from the level of the macro-context 

(e.g., story plot, mode, genre) and the smaller context of the sequence itself (i.e., the 

micro-context). In addition, it was expected that the non-native reader of English, Lupita, 

would not be able to benefit from the holistic nature of these units due to the fact that 

they either did not exist in her mental lexicon, or exist to a limited degree. These corpus-
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based predictions were supported by the quantitative and qualitative analysis performed 

in this chapter. First, all three readers showed a statistically significant difference in the 

linguistic nature of fixated words in the formulaic condition that were consistent with the 

corpus based-predictions above.   The two native language readers, Deb and Larry, 

fixated a significantly lower number of content words in the formulaic condition then 

they did in the baseline condition. In contrast, Lupita, the non-native language reader, 

fixated a significantly greater number of content words in the formulaic condition than in 

her baseline reading, likely due to the opaque nature of these sequences, many of which 

she was not familiar with at the time of her reading.  Descriptions of Deb and Larry’s 

fixplots of formulaic sequences exemplified the ease with which native language readers 

make use of such highly familiar, highly conventionalized, holistically stored formulaic 

sequences, while Lupita’s fixplots showed a learning process- the association of an 

expected meaning with a formulaic, often non-compositional sequence of words that was 

unfamiliar to her. In the upcoming chapter, the implications of these findings for 

linguistics, second language acquisition and teaching, and reading theory and pedagogy 

are presented. Remaining questions and directions for future research are discussed as 

well. 
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CHAPTER NINE 
NATIVE AND NON-NATIVE READINGS OF FORMULAIC LANGUAGE: 

IMPLICATIONS AND DIRECTIONS FOR FUTURE RESEARCH 
 

This dissertation study combines corpus linguistics and eye tracking technology to 

explore the facilitative potential of formulaic sequences such as idioms, collocations, and 

metaphors in the reading of a whole text in a native and non-native language. Information 

regarding grammatical, lexical, and contextual conventions for each formulaic item in the 

text was obtained via the Collins COBUILD Online Corpus and the British National 

Corpus.   Additionally, using an Applied Science Laboratories Eye Tracker, the eye 

movements of two native speakers and one non-native speaker of English were recorded 

and the fixations for formulaic sequences were compared.  All eye movement data was 

interpreted in light of Goodman’s Transactional model of reading (2003). Specifically, 

eye movements for each participant were compared across two conditions: 1) a condition 

comprised of the formulaic sequences in the text and 2) a baseline segment from the text 

which was free of formulaic items.  Paired t-tests were performed for each participant to 

determine whether or not the eye movement behavior differed significantly in the two 

conditions. Data analysis indicates that both native and non-native readers of English 

showed significant differences in the eye movement patterns for the two conditions. 

However, these significant differences were reversed for the two participant groups. In 

the case of the native readers, the predictable nature of formulaic sequences facilitated the 

processing of written text, as evidenced by a significantly lower percentage of words 

fixated in the formulaic sequences in comparison with the percent of words fixated in the 

baseline condition. However, for the non-native readers, 1) lack of experience with the 
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formulaic items and 2) their opaque nature appeared to hinder comprehension, resulting 

in a significantly higher percentage of words fixated in the formulaic condition than in 

the baseline, non-formulaic condition. 

In this concluding chapter, the implications of these findings for linguistics, eye-

movement research, and first and second language reading are discussed. Subsequently, 

suggestions for future research are presented.   

 

Implications for the Study of Linguistics and Psycholinguistics 

 
 The section below summarizes the implications of this study for the fields of 

linguistics and psycholinguistics.  First, the corpus and eye-movement data analyzed in 

this study supports research that challenges the conceptual structure, constructs, and units 

of analysis that dominate these disciplines (e.g., Sinclair, 2004; Stubbs, 1996). As 

discussed previously, these include: 1) the slot-and-filler model of syntax, 2) the single 

word as the unit of semantic analysis, and 3) the linguistic role of content and function 

words.  

Second, the data in this study provides evidence of the psychological validity of 

formulaic sequences. Corpus data is performance data and thus provides insight into the 

nature of the mental lexicon. The significant meaning, form, and usage norms revealed 

for the formulaic sequences in this study support the notion that formulaic sequences are 

coherent linguistic units that are stored holistically in the mental lexicon. Further, the 

consistent nature of the corpus data (i.e., the fact that a given formulaic sequence 

typically exhibits strong norms for form, meaning, and usage) indicates that formulaic 
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sequences provide a rich source of lexico-grammatical and semantic cues which are 

available during language processing. Additionally, this data strongly suggests that 

readers will have expectations for the formulaic sequences that they encounter in a text 

based on their experiences with the sequence. These expectations can in turn influence 

perception and predictive processes. 

Finally, the eye movement data analyzed in this study indicates that the brain 

interacts with, and obtains information from, written formulaic and non-formulaic 

structures differently. Specifically, the way in which content and function words are used 

(fixated on) for the purposes of comprehension differed between the two types of 

language. 

 
Implications for Eye Movement Research 

The fixation patterns in this study are a testament to the complex, often non-linear 

manner in which written language is processed, and have implications for eye movement 

research design. Notably, the readers in this study evidenced non-sequential and inter-line 

fixation patterns. As discussed above, these findings support Kolers (1976):  

 

In reading sentences, the visual system samples different parts of sentences at 

different times, but the perceiver does not necessarily run the sentence parts 

together in the mind in correspondence to the order in which they are sampled. 

Rather, he manages to keep track of where in the sentence different samples 

came from. (pp. 390-392) 

 

The potential for such complex fixation patterns argues against analytical designs 

such as those in Underwood, Galpin, and Schmitt (2004). This study, discussed in the 
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literature review, explored fixation patterns for formulaic sequences by analyzing only 

the terminal word in a formulaic sequence. This analytical design resulted from their 

assumption that fixations largely occur in the direction dictated by the writing system that 

governs a text (e.g., top to bottom, left-to-right in English). Their hypothesis was that the 

terminal (right-most) word of a formulaic sequence would not require a fixation, due to 

the fact that it would be predictable from a fixation on the first (i.e., left-most) word. For 

the present study, which analyzes the reading of a very supportive, predictable, whole 

text, this hypothesis and approach would have been entirely inappropriate. As discussed 

earlier, for some sequences, the readers’ first encounter (i.e., fixation) on a given 

formulaic sequence occurred on the first word(s) in a sequence, just as the Underwood et. 

al. study assumed. In other cases, however, the reader’s first fixation fell on the final 

word(s) of a sequence.  

For example, in the fixplot below, not only does Larry first fixate the first word in 

two sequences (e.g., tossed and racking), but also fixates the final word(s) first in the 

sequence but to no avail.  He first fixates the word no (and processes information from 

the word avail in the parafoveal view) before he fixates the first word in the sequence 

(but). In fact, he likely uses the first word in the sequence to confirm his previous 

prediction. 
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Figure 41: Larry’s Reading of But to No Avail 

 

 

Clearly, the incredible complexity with which readers in this study fixated the 

words in the text argues against restrictive and inflexible analytical designs such as that 

used by Underwood et. al. (2004). Such an approach would obscure and de-emphasize 

the true nature of the fixation process. 

 
Implications of Whole Text Readings for Eye Movement Research 

This study used a whole text and has implications for the analysis of eye 

movement behavior. The eye movement data obtained in this study is qualitatively 

different from other studies that examine the reading of decontextualized, genre-less 

passages. The most notable differences are: 

1) the low percent of words fixated (interpreted and discussed in the 

previous chapter). These findings support studies indicating that semantic 

predictability enhances the ability to process information, both in directly 
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fixated and parafoveal visual input (e.g., Fisher & Shebilske, 1985; 

Frisson, Rayner, & Pickering, 2005). 

 

2) Larry’s increased use of function words in the formulaic sequences, which 

challenge current perceptions of how fixations on content and function 

contribute to reading comprehending/ comprehension. This implies that 

researchers should think critically about how the content/function word 

distinction is used in eye movement analysis. 

 

3) Several higher than average duration values (this latter issue was not 

discussed in the eye movement analysis in the previous chapter, and is 

returned to in the section outlining limitations and avenues for future 

research). 

 

In sum, the powerful, cumulative process of reading a whole, authentic text is 

different than the process of reading short, decontextualized passages, and eye movement 

researchers working with whole texts must be open to results which differ from those 

based on shorter text. 

 

Implications for the Teaching of Foreign and Second Languages 

As seen from Lupita’s fixation and retelling data, reading and discussing an 

authentic text provides a valuable opportunity to develop deeper understandings of 
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formulaic sequences. Additionally, given the corpus evidence regarding the strong form, 

meaning, and usage conventions associated with formulaic sequences, the presentation of 

formulaic sequences in the context of a whole text will best provide opportunities for 

learners to develop a sense of the form, meaning, and usage conventions for the phrase.   

Finally, with regards to language teaching methodology, the corpus and eye-

movement data analyzed in this study supports recent pedagogical approaches, most 

notably the Lexical and the Task-Based Approaches, which recognize the importance of 

formulaic language in classroom practice and materials design.  

 

Implications for Reading Theory 

 
First and foremost, the corpus data analyzed in this study strongly supports meaning-

focused theoretical models of reading which are compatible with the evidence in this 

dissertation- i.e., that meaning is made from words and structures in context, often several 

orthographic units at a time (e.g., often as formulaic sequences). In addition, the data 

analyzed in this study suggest that non-native readers may not be able to make use of 

formulaic language cues in the same way that native speakers do. The native and non-

native readers showed similar strategies in their reading, but the non-native reader’s 

semantic and lexico-grammatical cueing systems were limited in comparison to that of 

the native readers. This supports the theoretical stance that while there is a universal 

reading process, it can be short-circuited when one reads a text in a language (or dialect) 

in which they have limited linguistic knowledge (Clarke, 1998, p. 114). This issue is 

further discussed in the section on second language reading below. 
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Implications for Reading Pedagogy 

A view of reading that is informed by empirical corpus studies of authentic 

language and psycholinguistic studies of the processing of formulaic sequences would 

permit/accept/expect the following during a reading: 

 

• Readers need to view/consider several words in order to construct meaning. 

Formulaic frames can extend over a great deal of text and the reader may look 

quite far ahead, even to another line.  

 

• Readers may regress to a single word/ several word(s) in a sequence in order 

to confirm meaning. 

 

• Readers often do not need to read all words in a sequence to construct its 

meaning. 

 

• Due to the supportive, organizational nature of formulaic language, readers do 

not always fixate in a linear manner. 

 

• Readers use their knowledge of the structure of formulaic sequences and 

collocation to skip ahead/influence where their eye moves next. 

 

• The “calling out” of an individual word may not indicate that the word is 

comprehended, due to the fact that the word must be considered in context. 
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Frequency Information and Reading Instruction 

The formulaic nature of language and the predictability that it affords support the 

argument that the overall frequency of an individual word is NOT the most significant 

factor in the ease of comprehending/comprehension (Goodman and Bird, 1984/2003). A 

very low frequency word (e.g., avail) may be very predictable as part of a sequence, 

particularly when the sequence is encountered in a context/ text type with which it has 

strong associations (e.g., avail at the end of a sentence in a work of fiction). Conversely, 

a very common word (e.g., meaning) may be more difficult to assign meaning to 

(particularly for a non-native reader) if it is part of an unfamiliar phrase such as What is 

the meaning of this? This supports Goodman’s argument against the use of general 

frequency counts in the design of pedagogical texts.  This suggests that all readers should 

be given ample opportunity to transact in a natural manner with authentic text that 

includes both formulaic and non-formulaic language so that they can learn to use 

formulaic cues efficiently. Further, it suggests that decodable reading materials may be 

confusing to readers because the words within them may not act in accordance with 

readers’ collocational expectations (i.e., these texts do not respect the natural use and 

collocational tendencies of words). Further, they do not give readers the chance to 

transact with formulaic language in a natural manner. 

 
Implications for Second Language Reading Pedagogy 

This section relates the findings from the corpus analysis and Lupita’s eye movement 

data to issues in second language reading instruction, including comprehension support, 

the teaching of vocabulary, and student reading strategies.  



 368 

 

Supportive Texts in Second Language Reading: Preventing Short Circuits 

 

 As discussed in the literature review, a short circuit occurs when limited semantic 

and lexico-grammatical knowledge forces a second language reader to resort to non-

native-like, non-proficient reading strategies (Clarke, 1980/1988). They may need to 

sample the text more heavily, relying on more orthographic information (Freeman, 2001, 

p. 77), or they may rely less on the meaning of the text to support their comprehending 

process (Clarke, 1980/1988, p. 120). While Lupita’s reading was affected by her limited 

semantic and lexico-grammatical knowledge of formulaic sequences, the highly 

supportive, familiar, and predictable nature of the text allowed her to successfully 

comprehend and learn from her reading. Even though Lupita’s strategy of fixating 

content words was hindered in the formulaic condition, due to the opaque nature of 

unknown formulaic sequences, she was able to use semantic knowledge and resulting 

predictions to make sense of unfamiliar linguistic structures in the text. This finding 

strongly suggests that keeping second language readers focused on meaning is critical. In 

order to do so, particularly in advanced contexts such as EAP classrooms where students 

are expected to develop high level reading and critical thinking skills, classroom time 

must be devoted to building and activating semantic, cultural, and rhetorical schemata. 

Supportive activities include pre-reading tasks such as previewing and skimming, making 

predictions and stating expectations for texts, using graphic organizers to anticipate 

upcoming text, contextualizing and relating texts to other material, and identifying 

potentially unfamiliar cultural elements that may be assumed as common knowledge by 
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the author. In addition, given that retellings provide a valuable opportunity for refining 

and expanding one’s understanding of a reading (Goodman, 1982), students should be 

encouraged to revisit and discuss texts and the vocabulary items they contain. In this way, 

the text becomes more supportive and predictable, thus further supporting the second 

language reading and language learning process.  

 
Vocabulary and Second Language Reading Instruction 

 

 The section above outlined strategies that support a focus on the meaning of a 

text, allowing readers to comprehend unfamiliar, opaque formulaic sequences from the 

greater context. In addition to facilitating reading comprehension via such tasks, second 

language reading instruction also strongly emphasizes the explicit teaching of 

vocabulary. This includes the pre-teaching of key vocabulary items in a text as well as 

strategies for comprehending unfamiliar vocabulary in independent reading. The 

implications of this study for these two instructional practices are presented below. 

 
Classroom Presentation of Vocabulary: What and When? 

 Pedagogical resources advise instructors to pre-teach vocabulary items for a given 

reading, focusing on those which are “critical for comprehending the text and useful in 

other settings” (Grabe & Stoller, 2001, p. 192). The corpus analysis in this study adds 

two caveats to this practice: First, given the formulaic nature of language, one cannot 

assume  that an explanation of a word will render it comprehensible in a given text or in 

other texts. Language is formulaic in nature and many words have different 

interpretations depending on the co-text and the register. The corpus analysis in this study 
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strongly supports approaches to vocabulary instruction that 1) encourage the presentation 

of words with their most common collocates, particularly those relevant in a given text, 

and 2) recognizes and teaches formulaic sequences as holistic vocabulary units in their 

own right. Of particular importance to advanced level readers are the often opaque and 

seemingly arbitrary formulaic sequences that signal relationships between, and attitudes 

towards, ideas in a text. Examples include: 

 
 as a result                on the other hand 

 in spite of                on the contrary 

 that is                      in other words 

 in fact                      on the whole 

 in any event           as mentioned earlier 

 
Second, the corpus analysis in this chapter revealed the many dimensions of 

information encoded by formulaic sequences. Despite best efforts to explain a word or 

item thoroughly, it may have semantic, pragmatic, and contextual associations that are 

best learned through successive encounters with an item in authentic contexts rather than 

through explicit pre-teaching. Ultimately, the definitive unit of semantic analysis for a 

formulaic item is the text in which it is encountered. In other words, in order to fully 

understand the meaning of a word or a sequence, it must be encountered many times in 

authentic discourse. This suggests that while pre-presentation of formulaic sequences is 

helpful to reading comprehension, sequences are typically only partially understood prior 

to reading. Nonetheless, if drawing attention to vocabulary items before a reading allows 
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second language readers to focus on the meaning of a text, they will be able to make use 

of the semantic, lexico-grammatical, and graphophonic cueing systems more efficiently 

and gain more from their reading. Below are examples of prompts that can highlight and 

clarify the complexity and depth of semantic and contextual information associated with 

formulaic sequences. They are adapted from the retelling procedures used in this 

dissertation, and can be used before a reading, to help students anticipate the meaning of 

upcoming text, or after a reading, to solidify and deepen understanding of previously 

encountered structures:   

 

What did the character mean when he/she said this? 

How do you think the character felt when this was said? 

What emotion/attitude does the author convey with this phrase? 

Is this phrase positive or negative? 

Have you heard this sequence of words before? 

Do you ever use it? When?  

When would you use it? In written or spoken language? 

In what kind of text/context/situation would you use this? 

 
Via such prompts, students can reflect upon their understanding of sequences 

gained from class readings, discussion, and other previous experience, and increase their 

knowledge at all levels of meaning and usage. 
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Teaching Strategies for Independent Reading 

 The final point addressed in this section is the compositional approach many non-

native readers take to the interpretation of words in a formulaic sequence. As discussed in 

the literature review, many non-native speakers have trouble interpreting non- 

compositional formulaic items (e.g., Spottl & McCarthy, 2004, p. 194). Lupita’s eye 

movement and retelling data supports this finding. This data indicated that she relied on 

the meanings of individual words in her interpretation of formulaic items such as tossed 

and turned and racking his brains. The following are strategies for increasing second 

language readers’ ability to comprehend unfamiliar formulaic sequences in written text: 

 

1. Raise awareness about the formulaic nature of language: 

 Teach relevant formulaic items from texts 

 Highlight the collocates of key words in the text 

Expose students to all dimensions of meaning, form, and usage conventions for a 

formulaic sequence, as described in the section above 

 

2. Teach strategies for handling non-compositional language in text: 

Provide explicit instruction in the interpretation of sequences holistic units rather 

than relying on the meanings of individual words 

 
Practice inferring the meaning of unfamiliar non-compositional sequences from 

the context of readings 
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Encourage re-reading of previous text in an attempt to infer meaning from context 

Encourage students to return to an unfamiliar or incomprehensible sequence and 

use information from subsequent parts of the text to interpret it 

 

3. Teach strategies for using corpus based-lexicographical resources, such as the 

standard, phrasal verb, and idiom dictionaries in the Collins COBUILD series. 

 

Avenues for Future Research 

 
In this section, the following areas for future inquiry are discussed: 1) The 

analysis of a greater number of readers, 2), the analysis of duration data for the reading of 

formulaic sequences, 3) eye movement and miscue analysis of beginning readers 

transacting with formulaic text 

 
Analysis of Eye Movement Data For a Larger Number of Participants 

 In this study, eye movement patterns for formulaic sequences proved to be 

complex for native and non-native readers alike. Deb and Larry’s fixation patterns 

showed the efficiency with which native language readers use lexico-grammatical and 

semantic formulaic knowledge, while Lupita’s fixplots showed a learning process in 

which she had to reconcile anticipated meanings with unfamiliar, opaque sequences of 

words in the text. In order to better characterize this process in native and non-native 

readers, and to be able to draw more definitive conclusions, future studies should analyze 
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whole-text readings of formulaic sequences for a larger participant group, focusing on a 

smaller set of formulaic items. As an example, highly formulaic segments of whole text 

readings (such as the portion of Peter and the Nobleman containing tossed and turned, 

racking his brain, but to no avail, and came up with) could be compared for twenty native 

readers of English and twenty non-native readers of English. This comparison will 

provide more definitive evidence regarding the tentative conclusions drawn in this study 

as well as further address the questions that it raised. Future research can be based from 

the following questions: 

 

• Do native and/or non-native readers fixate significantly different 

percentages of words/content words in formulaic and baseline segments 

of text, as they did in the present dissertation? If so, do they follow the 

same trends as the native and non- native readers in this study? 

• Do native and/or non-native readers evidence non-sequential and inter-

line fixation patterns, as they did in the present dissertation? If so, do 

trends or characteristics exist for such readings? 

 

•  Do native and/or non-native readers show the same low percent fixation 

rates as the readers in the present study? If so, what is the relationship 

between areas of low fixation and fixation duration? Do areas of low 

fixation contain fixations of high duration? 

 

• For non-native readers, what is the relationship between knowledge of a 

formulaic item and their eye movement patterns for the item?  
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• For non-native readers, what does the “learning process” look like for the 

fixations on previously unfamiliar formulaic sequences?   

 
By using a larger number of participants, the findings observed in the 

supplementary eye movement analysis in this dissertation could be confirmed or 

disconfirmed, and new trends and characteristics could be identified. 

 

Analysis of Duration Data 

 Duration fixation values should be analyzed in future eye movement studies of 

formulaic language. Due to the preliminary nature of the analysis that was conducted on 

duration values, this dissertation did not incorporate this important dimension of fixation 

behavior. The preliminary analysis that was conducted indicates that for all participants, 

many fixations were considerably longer than the average duration reported in the eye 

movement literature (i.e., greater than the average of .200-.250s, as reported in Rayner & 

Juhasz, 2006, p. 374). Fixation durations for all fixplots are reported in Appendix C. 

 This preliminary analysis raises the question of whether longer-than-average 

duration times help account for the low overall percent fixation values evidenced by the 

readers in this study. As discussed in the literature review, the longer the duration of a 

fixation, the greater the amount of visual data processed from that word, and from 

surrounding words within the range of the parafoveal view (Rayner, 1997, p. 319). The 

readers in this study fixated a relatively low percent of words in the text, yet as per 
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retelling data, comprehended the story. It is possible that longer durations allowed these 

readers to obtain a significant amount of visual data from fixated and surrounding words.    

In other words, while a relatively low percentage of words received fixations, longer 

durations allowed them to obtain a large amount of orthographic information from each 

fixation. Future studies of whole texts must relate fixation duration to percent fixation 

values. To do so, both statistical analysis of eye movements and descriptive analysis of 

fixplots must be performed.  

 
Eye Movement and Miscue Analysis of Beginning Readers Transacting With Formulaic 

Text 

  

Although this study analyzed proficient adult readers, this dissertation will 

conclude with commentary on the relevance of this area to those learning to read for the 

first time. This group encompasses a wide range of individuals, from young children 

learning to read in a still-developing native language to adults from a non-literate culture 

who first confront written language in a foreign tongue. This study of adult readers sets a 

baseline for the processing of formulaic sequences in written text. In particular, the native 

language readings strongly suggest the power that formulaic language has to facilitate the 

processing of written text. However, what is the nature of this process in the pre-literate 

individual who is still developing formulaic competence in the language in which they 

must learn to read? How does still-developing formulaic language knowledge affect the 

reading process? What should educators know about formulaicity and the reading process 

to facilitate literacy development? And further, how can reading and discussing written 
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text help readers learn formulaic language and the form, meaning and usage conventions 

preferred by native speakers of a language?  

 
Implications for Teaching Beginning Readers 

Unfortunately, despite much evidence regarding the importance of meaning, 

context, and formulaicity to the reading process (e.g., Goodman & Fries, “On Context’) 

many who work with beginning readers operate within a word-recognition view of 

reading. In this word-centric view, comprehension can only result form the successive 

accumulation of individual word meanings (Goodman & Fries, “On Context”). This 

leads teachers to believe that effective instruction requires them to have students identify 

(sound out) individual lexical items in order, and to remain focused on a word until it has 

been sounded out correctly. Unfortunately, however, the correct pronunciation of a word 

does not indicate that meaning has been assigned to it. One reason is that the reader may 

not have developed semantic or syntactic schema/structures within which to place the 

pronounced word (particularly if all of his or her attention has been focused on using 

graphophonic information to sound it out). The other reason relates to the formulaic 

nature of language. As discussed above, the findings in this study support the body of 

research indicating that, often, words need to be considered together in order to convey 

meaning- in other words, language is formulaic in nature. The implication of this is that 

readers may need to view/consider several words in order to construct/assign meaning. 

Formulaic frames may extend over a great deal of text and the reader may need to look 

quite far ahead, even to another line. Therefore, an understanding of the formulaic nature 

of language strongly supports reading pedagogy which states that readers should not be 
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forced to continue interacting with a word (i.e., to sound it out) if it proves very 

troublesome, but should be encouraged/ allowed to skip it and proceed along the text.  

In addition, those working with young children and those learning to read in a 

non-native language should also realize that they are still in the process of learning many 

formulaic phrases. For example, Goodman, Watson, & Burke (1987, p. 158) describe a 

set of miscues in which a young reader, Betsy, confronts a new formulaic sequence that 

does not yet make sense to her in the context of the story she is reading (e.g., to keep 

house). Because the formulaic nature of language is often so beneath the radar of 

consciousness, educators must be prepared to identify potential formulaic difficulties for 

beginning readers, and also to recognize and provide support when a beginning reader is 

in the process of learning a formulaic sequence through transactions with a text (e.g., 

Betsy’s reading of the idiom keep house). This support can take the form of allowing the 

reader latitude to skip to whatever part of the text he or she wishes, suggesting that the 

reader re-read the whole sentence/section, discussing readers’ understandings and 

expectations for the text up until that point, and discussing/using the formulaic sequence 

during the reading/after the reading is completed. The following are potential areas of 

inquiry that would enhance reading instruction for all those learning to reading in a still-

developing/non-native language. These research directions can include not only eye 

movement analysis but also EMMA and miscue analysis (Goodman, Watson, & Burke, 

2005). Research using the latter technique is important due to its accessibility: it can be 

performed in any instructional context and without the need for specialized equipment. 

Potential guiding questions include: 
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• Do beginning readers use their (limited) knowledge of formulaic language to help 

them make sense of, and produce, written language? If so, how? 

 

• What strategies do beginning readers use to handle unfamiliar formulaic 

sequences in written text? 

 

• What is the relationship between a beginning reader’s knowledge of formulaic 

language and the strategies they use to make sense of, and produce, written 

language? 

 

• How can reading and writing activities support the development of formulaic 

language knowledge in beginning readers? 

 
In addition, miscue research should develop measures of formulaic, or collocational, 

acceptability. This measure will be particularly appropriate in the assessment of 

decodable or other inauthentic texts that are often used in early reading instruction. 

 

 Concluding Remarks 

In sum, this dissertation has joined two powerful technologies- corpus analysis 

and eye movement procedures- to provide a window into the processing of formulaic 

written language. The findings of this dissertation indicate that formulaic language is 

unique, ubiquitous, complex, and powerful, with the potential to greatly facilitate the 

comprehension process. It is hoped that this dissertation will encourage others to explore 
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the role of formulaicity in language and literacy development. In addition, it is hoped that 

future research will respect the formulaic nature of language, particularly with regard to 

the categories and constructs of linguistic and psycholinguistic research design and 

analysis. 
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NOTES 
 

 
1 Retrieved from the WebCorp Website at www.webcorp.org.uk on March 1, 2007. 
 
2 Retrieved from the World Wide Web at http://dictionary.cambridge.org on March 10,  
   2007. 
 
3 Retrieved from the World Wide Web at http://dictionary.cambridge.org on March 10,  
  2007. 
 
4 All citations of this item in this section were retrieved from the World Wide Web on  
   March 15, 2007 (http://www.webcorp.org.uk/cgi-bin/webcorp2.nm). 
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APPENDIX A: PETER AND THE NOBLEMAN 
 
This text is presented in the same font and line spacing as read by the participants. 
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APPENDIX B: RETELLING INTERVIEW SCRIPT 
 

 Interview Guidelines for the Unaided Re-Telling 

Question Manner in which 

information  

obtained/elicited 

Justification for 

question/elicitation 

procedure 

1. Do they have 
knowledge of 
item? 

Did they use it in the re-
telling? 

Spontaneous use may be sign 
of previous knowledge 

  Did they comprehend the 
story? 

If story/section 
misunderstood, can evaluate 
if this was due to unfamiliar 
formulaic item 

 Did they use appropriate 
synonyms? 

Indicates comprehension 

 

Interview Guidelines for the Aided Re-Telling 

Question Elicitation Procedures Justification 

1. Do they have 
some knowledge 
of the item? 
(general) 

Underline surrounding 
sentences and ask them to 
read sentence out loud 

Intonation can give 
cues to comprehension. 
Fluent? Hesitant? 

2. Do they have 
semantic 
knowledge? 

Point to underlined section 
and ask “What did the 
character mean when he/she 
said this?” or “What does 
this part mean?” 

Participant will reveal 
knowledge of meaning 

3. What is their 
depth of 
knowledge of the 
item’s meaning? 

Compare/contrast items 
with similar items: e.g., ask 
for the difference between:  
 
“visit” and “pay a     
 visit” 
 
“begin to laugh ” and “burst 
out laughing” 
 

Participant will reveal 
knowledge of meaning 
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4. Does the 
participant have a 
sense of the item’s 
pragmatic 
force/prosody? 

Point to underlined section 
and ask “What did the 
character mean when he/she 
said this?” or “What does 
this part mean”?  
 
“How do you think the 
character felt when this was 
said?” 
 
“Is this positive or 
negative?” 

Participant will reveal 
knowledge of 
pragmatics/prosody 

5. Does the 
participant know 
that the item is 
formulaic? 

Substitute a word in an item 
and ask if it is acceptable. 
(E.g., “What would you 
have thought if it said, ‘We 
won’t have a ceiling over 
our heads?’”) 
 
“Have you seen this 
sequence of words before?” 
 
 

Participant will reveal 
knowledge about 
formulaic status of item 
 
 
 
 
 
Participant will reveal 
prior familiarity with 
item 

6.  Does 
participant have 
knowledge of use 
(general)? 

“Do you ever use it?” 
 
“When do you use it?” 

Participant will reveal 
knowledge about 
usage. 

7.  Does 
participant have 
knowledge of use 
(mode)? 

“Where have you heard this 
phrase? In written or 
spoken language?” 

Participant will reveal 
knowledge about what 
mode he or she 
considers it to be 
associated with. 

8.  Does 
participant have 
knowledge of use 
(genre)? 

“What kind of text/situation 
do you think you’ve heard 
this?” 

Participant will reveal 
knowledge about what 
genre he or she 
considers it to be 
associated with. 

 
 
 

 
 
 
 



 391 

APPENDIX C: FIXATION DURATIONS FOR DEB, LARRY, AND LUPITA 
 

In the list below, the first value is the 
fixation number and the second value 
is the fixation duration given in 
seconds (s). 

 
 
I. DEB 
 
Figure 6: Deb’s Reading of Pangs of Hunger  
 
         303- .480 s 
 304- .267 s 
 305- .317 s 
 306- .167 s 
 308- .267 s 
 309- .250 s 
 310- .683 s 
 
 
Figure 7: Deb’s Baseline Reading 
 
 257- .367 s 
 258- .367 s 
 259- .417 s 
 260- .200 s 
 261- .350 s 
 
 
Figure 8: Deb’s Reading of As You See Fit   
 
 422- .433 s 
 423- .283 s 
 424- .150 s 
 425- .183 s 
 426- .717 s  
 427- .500 s 
 428- .850 s 
 430- .350 s 
 
Figure 10: Deb’s Reading of Lines 25-26 (261) 

 
 272- .383 s 
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 273- .350 s 
 274- .150 s 
 275- .317 s 
 276- .483 s 
 277- .317 s 
 278- .433 s 
 281- .383 s 
 282- .300 s 
 283- .367 s 
 284- .233 s 
 299- .233 s 
 314- .100 s 
 316- .633 s 

318- .400 s 
 319- .400 s 
 320- .400 s 
  
Figure 11: Deb’s Reading of What is the Meaning of This?  
 
 354- .100 s 

357- .260 s 
 359- .100 s 
 373- .280 s 
 
Figure 12: Deb’s Reading of Paid the Nobleman a Visit   
 
 207- .300 s 
 208- .517 s 
 209- .550 s 
 
Figure 13: Deb’s Reading of There is No Such Thing As   
 
 396- .167 s 
 397- .250 s 
 398- .483 s 
 399- .350 s 
 400- .367 s 
 
Figure 14: Deb’s Reading of Complain Bitterly (266) 
 
 162- .267 s 
 163- .100 s 
 164- .483 s 
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Figure 15: Deb’s Reading of A Roof Over One’s Head (Fixations 165-169) 
 
 167- .410 s 
 
Figure 16: Deb’s Reading of A Roof Over One’s Head (Fixations 172-174)   
    

172- .617 s 
 173- .467 s 
 174- .250 s 
    
 
Figure 17: Deb’s Reading of A Roof Over One’s Head (Fixations 175-179) 

    
177- .367 s 

 
 
Figure 18: Deb’s Reading of Looked Him Over   
 
 212- .267 s 
 213-  .900 s 
 214-  .533 s  

215- .215 s 
 

 
II. LARRY 
 
Figure 22: Larry’s Reading of Lines 48-51 
 
 354- .317 s 
 355- .283 s  
 356- .200 s   
 357- .133 s 
 358- .217 s  
 359- .400 s 
 360- .333 s 
 361- .200 s 
 362- .433 s 
 363- .350 s 
 364- .100 s 
 365- .167 s 
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Figure 23: Larry’s Baseline Reading   
 
219- .333 s 
220- .117 s 
222- .217 s 
223- .333 s 
224- .333 s 
225- .100 s 
226- .250 s 
227- .167 s 
228- .217 s 
229- .200 s 
230- .217 s 

231- .167 s 
232- .217 s 
233- .133 s 
234- .284 s 
235- .250 s 
236- .383 s 
237- .233 s 
238- .167 s 
239- .233 s 
240- .317 s 
241- .383 s 

242- .283 s 
243- .417 s 
244- .283 s 
245- .383 s 
246- .167 s 
248- .117 s 
249- .317 s 
250- .400 s 
251- .100 s 
253- .467 s 
254- .183 s 

255- .167 s 
256- .533 s 
257- .267 s 
258- .267 s 
259- .167 s 
260- .217 s 
261- .200 s 
269- .300 s 
 

 
 
Figure 24: Larry’s Reading of Roof Over Our Heads   
   

128- .150 s 
 140- .267 s 
 
Figure 25: Larry’s Reading of Clear My Name 

 

 341- .317 s 
 342- .183 s 
 343- .433 s 
 
Figure 26: Larry’s Reading of Looked Him Over   
 
 173- .283 s 
 174- .300 s   

175- .267 s 
 176- .267 s 
 177- .500 s 
 178- .433 s 
 
Figure 27: Larry’s Reading of But to No Avail (Fixations 364-365) 
 
 354- .317 s 
 358- .217 s 
 364- .100 s 
 365- .167 s 
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Figure 28: Larry’s Reading of Toss and Turn, Racking His Brains, and To No Avail   

 

 354- .317 s 
 355- .280 s 
 356- .200 s 
 357- .133 s 
 358- .217 s 
 359- .400 s 
 360- .333 s 
 361- .233 s 
 362- .433 s 
 363- .350 s 
 364- .100 s 
 365- .167 s 
 
III. LUPITA  
 
Figure 34: Lupita’s Baseline Reading   

 
 195- .367 s 
 196- .400 s 
 197- .200 s 
 198- .300 s 
 199- .417 s 
 200- .383 s 
 201- .267 s 
 202- .383 s 
 203- .567 s 
 204- .267 s 
 
Figure 35: Lupita’s Reading of Lines 49-50 (Tossed and Turned, Racking His Brain, and 

But to No Avail) 
 
 331- .450 s 
 332- .633 s 
 333- .217 s 
 334- .300 s 
 335- .117 s 
 336- .583 s 
 337- .550 s 
 340- .233 s 
 341- .433 s 
 342- .133 s 
 343- .400 s 



 396 

REFERENCES 
 

 
Akmajian, Demers, & Harnish, (1986). Linguistics: An introduction to language and  

communication. Cambridge, MA: MIT Press. 
 
Aronoff, (2004). What is Morphology? MA: Blackwell. 
 
Brown, K.  (2006). The encyclopedia of language and linguistics. Oxford: Elsevier. 
 
Baudoin, E. M., & University of Michigan. English Language Institute. (1977). Reader's  

choice: A reading skills textbook for students of English as a second language. Ann  
Arbor: University of Michigan Press. 

Biber, D. (1988). Variation across speech and writing. New York: Cambridge University                     
Press.  

Biber, D. (2006). Personal communication. April 7. 

Biber, D., Conrad, S., & Reppen, R. (1998). Corpus linguistics: Investigating language 

structure and use. New York: Cambridge University Press.  

 Bolinger, D. (1976). Meaning and memory. Forum Linguisticum, 1, 1-14. 

 Callies, M. (2004). Some remarks on statistics in corpus linguistics: Measurements of 
collocational strength in the BNC web. Retrieved from the World Wide Web at 
www.staff.unimarburg.de/~callies/lbm/  handouts/corp.ling.stat.pdf on February 26, 
2007.     

Carrell, P. L. (1998). Introduction: Interactive approaches to second language reading. In 
P. Carrell, J. Devine & J. Eskey (Eds.), Interactive approaches to second language 

reading (pp. 1-7). New York: Cambridge University Press.  

Carrell, P. L., & Eisterhold, J. C. (1983). Schema theory and ESL reading pedagogy. 

Chafe, W. L. (1968). Idiomaticity as an anomaly in the Chomskyan paradigm. 
Foundations of Language, 4, 109-127. 

Channell, J. (1999). Why learners need vague language. Modern English Teacher. 8 (3), 
pp. 17-25. 

Channel, J. (2007). Vague Language Explored. Palgrave Macmillian. 

Clarke, M. (1979). Reading in Spanish and English: Evidence from adult ESL students. 
Language Learning, 29(1), 121-150. 

Clarke, M. (1998). The short circuit hypothesis of ESL reading- or when language 
competence interferes with reading performance. In P. Carrell, J. Devine & J. Eskey 



 397 

(Eds.), Interactive approaches to second language reading (pp. 114). New York: 
Cambridge University Press.  

Clarke, M. A., & Silberstein, S. (1977). Toward a realization of psycholinguistic 
principles in the ESL reading class. Language Learning, 2, (7), pp. 135-154. 

Cowie, A. P. (1998). Phraseology: Theory, analysis, and applications. Oxford England; 
New York: Clarendon Press; Oxford University Press. 

Collins English dictionary: Complete and unabridged. (7th ed.). (2005). London: Collins 
Publishers. 

Collins COBUILD dictionary of phrasal verbs. (2nd ed.). (2002). London: Collins 
Publishers. 

Collins COBUILD dictionary of idioms. (2nd ed.). (2002). London: Collins Publishers. 

Crystal, D. (2003). The Cambridge encyclopedia of the English language (2nd ed.). New 
York: Cambridge University Press.  

Cziko, G. A. (1978). Differences in first- and second- language reading: The use of 
syntactic, semantic, and discourse constraints. Canadian Modern Language Review, 

34(3), 473-489. 

Cziko, G. A. (1980). Language competence and reading strategies: A comparison of first 
and second language oral reading errors. Language Learning, 30(1), 101-116.  

DeHaan, D., & Singer, E. (2003). Use your words: A sociocultural approach to the 
teacher's role in the transition from physical to verbal strategies of resolving peer 
conflicts among toddlers. Journal of Early Childhood Research, 1(1), 95-109. 

de Saussure, F., Bally, C., & Sechehaye, A. (1966). Course in general linguistics ["Cours    
de linguistique générale".] . New York: McGraw-Hill.  

Devine, J. (1987). Research in reading in English as a second language. U.S.; District of        
Columbia. 

Devine, J. (1998). The relationship between general language competence and second 
language reading proficiency: Implications for teaching. In P. Carrell, J. Devine & 
J. Eskey (Eds.), Interactive approaches to second language reading (pp. 260-
277). New York: Cambridge University Press.  

Devore, J.L. (2004). Probability and Statistics, 6
th

 ed. Belmont: Thomson Learning. 

Dixon, R. M. W., & Aĭkhenvald, A. (2002). Word: A cross-linguistic typology. 
Cambridge; New York: Cambridge University Press.  

Duckett, P. d. B. (2001). First-grade beginning readers' use of pictures and print as they 
read: A miscue analysis and eye movement study. The University of Arizona. 



 398 

Ehrlich, S. F., & Rayner, K. (1981). Contextual effects on word perception and eye 
movements. Journal of Verbal Learning and Verbal Behavior, 20, 641-655. 

Fillmore, C. J., Kay, P., & O'Connor, M. C. (1988). Regularity and idiomaticity in 
grammatical constructions: The case of 'let alone'. Language, 64(3), 501-538. 

Flurkey, A. (2002). Time and tide: the dynamic nature of oral reading. Retrieved on 
October 25, 2006 from the World Wide Web: http://www.hofstra.edu/pdf/ 
ORSP_Flurkey_Spring02.pdf. 

Freeman, A. E. (2001). The eyes have it: Oral miscue and eye movement analyses of the 
reading of fourth-grade Spanish/English bilinguals. The University of Arizona.    

Fries, C. C. (1945). Teaching and learning English as a foreign language. Ann Arbor: 
University of Michigan Press.  

Fries, C. C. (1963). Linguistics and reading. New York: Holt Rinehart and Winston.  

Frisson, S., Rayner, K., & Pickering, M. J. (2005). Effects of contextual predictability 
and transitional probability on eye movements during reading. Journal of 

Experimental Psychology: Learning, Memory, and Cognition, 31(5), 862-877.  

Goodman, K. (1967). Reading: A psycholinguistic guessing game. Journal of the 

Reading Specialist, 6, 126-135. 

Goodman, K. (1970/2003). Behind the eye: What happens in reading. In A. Flurkey, & J. 
Xu (Eds.), On the revolution of reading: The selected writings of Kenneth S. 

Goodman (pp. 59). Portsmouth: Heinemann. 

Goodman, K. (1976/2003). What's universal about the reading process. In A. Flurkey, & 
J. Xu (Eds.), On the revolution of reading: The selected writings of Kenneth S. 

Goodman (pp. 87-93). Portsmouth: Heinemann. 

Goodman, K. (1994). Reading, writing, and texts: A transactional sociopsycholinguistic 
view. In A. Flurkey, & J. Xu (Eds.), On the revolution in reading (pp. 3-45). 
Portsmouth: Heinemann. 

Goodman, K. (1996). On reading. Portsmouth: Heinemann. 

Goodman, K. S., & Buck, C. (1997). Dialect barriers to reading comprehension revisited. 
Reading Teacher, 50(6), 454-459. 

 Goodman, K., & Fries, P. On context, perception, and reading: Perspectives from 

systemic linguistics and whole language. Unpublished manuscript.  

Goodman, Y. (1982). Retellings of literature and the comprehending process. Theory into 

Practice, Vol. 21 (4), pp. 301-307. 



 399 

Goodman, Y., Watson, D. J., & Burke, C. L. (1987). Reading miscue inventory. Katonah, 
NY: Richard C. Owen.  

Goodman, Y., Watson, D.J.,  & Burke, C. L., (2005). Reading miscue inventory. (2
nd

 ed.). 
Katonah, NY: Richard C. Owen.  

Grabe, W., & Stoller, F. (2001). Reading for academic purposes: Guidelines for the 
ESL/EFL teacher. In M. Celce-Murcia (Ed.), Teaching English as a second or 

foreign language, 3
rd

 Ed. (pp. 187-294). Boston: Heinle and Heinle. 

Halliday, M. A. K. (1975). Learning how to mean: Explorations in the development of 

language. London: Edward Arnold.  

Halliday, M. A. K. (1985). Spoken and written language. Geelong, Victoria: Deakin 
University.  

Hodes, P. (1981). Reading: A universal process. In Hudelson, S. (Ed.) Learning to Read 

in Different Languages: Linguistics and Literacy Series. Washington, D.C. Center 
for Applied Linguistics. 

Hudson, T. (1998). The effects of induced schemata on the "short circuit" hypothesis in 
L2 reading: Non-decoding factors in L2 reading performance. In P. Carrell, J. 
Devine & J. Eskey (Eds.), Interactive approaches to second language reading (pp. 
183-206). New York: Cambridge University Press.  

Huey, E. B. (1968). The psychology and pedagogy of reading; with a review of the 

history of reading and writing and of methods, texts, and hygiene in reading. 
Cambridge Mass.: M.I.T. Press.  

Hunston, S. (2002). Corpora in applied linguistics. Cambridge: Cambridge University 
Press.  

Hunston, S. (2006). Corpus linguistics. In K. Brown (Ed.), Encyclopedia of language and 

linguistics (2nd ed., pp. 234-248) Elsevier. 

Hunston, S., & Francis, G. (2000). Pattern grammar: A corpus-driven approach to the 

lexical grammar of English. Amsterdam; Philadelphia: John Benjamins Pub. Co.  

Jaffe, N., &  Zeitlin, S. (1993). Herschel and the nobleman. In: While standing on one 
foot: Puzzle stories and wisdom tales from the Jewish tradition, pp. 56-61. New 
York: Henry Holt and Company. 

Joseph, J. E., Love, N., & Taylor, T. J. (2001). Landmarks in linguistic thought II: The 

western tradition in the twentieth century. London ; New York: Routledge. 

Just, M. A., & Carpenter, P. (1987). The psychology of reading and language 

comprehension. Newton, MA: Allyn and Bacon.  



 400 

Just, M. A., & Carpenter, P. (1980). A theory of reading: from eye fixations to 
comprehension. Psychological Review, 87(4), 329-354. 

Karniol, R. (1990). Second language acquisition via daycare. Journal of Child Language, 

17, 147-170. 

Lado, R. (1964). Language teaching, a scientific approach. New York: McGraw-Hill.  

Lewis, M. (2000). Teaching collocation : Further developments in the lexical approach. 
Hove: Language Teaching Publications.  

Manning, C. D., & Schütze, H. (1999). Foundations of statistical natural language 

processing. Cambridge, Mass.: MIT Press.  

McConkie, G. W., & Rayner, K. (1975). The span of the effective stimulus during a 
fixation in reading. Perceptual Psychophysics, 17(6), 578-586. 

McConkie, G. W.,  & Zola, D. (1979). Is visual information integrated across       
successive fixations in reading? Perception and Psychophysics, 25(3), 221-224. 

McDonald, S. A., & Shillcock, R. C. (2003). Eye movements reveal the on-line 
computation of lexical probabilities during reading. Psychological Science, 14(6), 
648-652. 

Menosky, D.M. (1971). A psycholinguistic analysis of oral reading miscues generated 

during the reading of varying portions of the text by selecting readers from 

grades 2, 4, 6, and 8. Unpublished doctoral dissertation, Wayne State University, 
Detroit, MI.   

Michael Pollan. (2006). Retrieved October 15, 2006 from 
http://www.motherjones.com/radio/2006/05/pollan_bio.html 

Mirseitova, S., & Paulson, E. J. (2000). The eye movements of Russian and English 

readers. Almaty, Kazakhstan: National Kazakhstan Reading Conference.  

Mitchell, R., & Martin, C. (1997). Rote learning, creativity, and 'understanding' in 
classroom foreign language teaching. Language Teaching Research, 1(1), 1-27. 

“Model 504”. Applied Science Laboratories: Model 504 Eye Tracking System.  
[Marketing Brochure]. Applied Science Laboratories: Bedford, MA. 

Moon, R. (1997). Vocabulary connections: Multi-word items in English. In N. Schmitt, & 
M. McCarthy (Eds.), Vocabulary: Description, acquisition, and pedagogy (pp. 383). 
Cambridge ; New York: Cambridge University Press.  

Moon, R. (1998). Fixed expressions and idioms in English: A corpus-based approach. 
Oxford; New York: Clarendon Press; Oxford University Press. 



 401 

Myles, F., Mitchell, R., & Hooper, J. (1999). Interrogative chunks in French L2: A basis          
for creative construction? Studies in Second Language Acquisition, 21(1), 49-80.  

National Clearinghouse for English Language Acquisition And Language Instruction 

Educational Programs. (2005). Retrieved October 10, 2006 from 
http://www.ncela.gwu.edu/policy/states/reports/statedata/2003LEP/GrowingLEP_
0304_Dec05.pdf  

Nattinger, J. R., & DeCarrico, J. S. (1992). Lexical phrases and language teaching. 
Oxford England ; New York: Oxford University Press. 

Oller, J., & Tullius, J. (1973). Reading skills of non-native speakers of English. 
International Review of Applied Linguistics in Language Teaching, 11(1), 69-80.  

O'Regan, K. (1979). Moment to moment control of eye saccades as a function of textual 
parameters in reading. In P. A. Kolers, M. E. Wrolstad & H. Bouma (Eds.), 
Processing of visible language. New York: Plenum Press. 

Paulson, E. J. (2000). Adult readers' eye movements during the production of oral 
miscues. The University of Arizona).  

Paulson, E., & Freeman, A. (2003). Insight from the eyes: The science of effective 

reading instruction. Portsmouth: Heinemann.  

 Paulson, E.J., & Goodman, K. (2007).  Re-reading eye-movement research: Support for 
transactional models of reading. In A. Flurkey, E. Paulson, & K. Goodman (Eds.), 
Scientific realism in studies of reading. Mahwah: Lawrence Erlbaum. 

Pawley, A., & Syder, F. H. (1983). Two puzzles for linguistic theory: Nativelike selection 
and nativelike fluency. In J. C. Richards, & R. W. Schmidt (Eds.), Language and 

communication (pp. 191-226). New York: Longman.  

Peters, A. (1983). Units of language acquisition. New York: Cambridge University Press.  

Pinker, S. (1994). The language instinct (1st ed.). New York, NY: W. Morrow and Co.  

Pollatsek, A., Bolozky, S., Well, A. D., & Rayner, K. (1981/9). Asymmetries in the 
perceptual span for Israeli readers. Brain and Language, 14(1), 174-180. 

Rayner, K. (1997). Understanding eye movements in reading. Scientific Studies of 

Reading, 1(4), 317-339. 

 Rayner, K. (1998). Eye movements in reading and information processing: 20 years of 
research. Psychological Bulletin, 124(3), 372-422.      

Rayner, K., Ashby, J., Pollatsek, A., & Reichle, E. D. (2004). The effects of frequency 
and predictability on eye fixations in reading: Implications for the E-Z reader model. 
Journal of Experimental Psychology 



 402 

Rayner, K., & Bertera, J. H. (1979). Reading without a fovea. Science, 206(4417), 468-
469. 

Rayner, K., & Juhasz, B. (2006). Reading processes in adults. In Keith Brown (Ed.), 
Encyclopedia of language &Linguistics (pp. 373-378). Oxford: Elsevier.  

Rayner, K., & Well, A. D. (1996). Effects of contextual constraint on eye movements in 
reading: A further examination. Psychonomic Bulletin & Review, 3(4), 504-509. 

Rayner, K., Well, A. D., & Pollatsek, A. (1980/6). Asymmetry of the effective visual 
field in reading. Perception & Psychophysics, 27(6), 537-544. 

Richards, J. C., Platt, J. T., & Platt, H. K. (1992). Longman dictionary of language 

teaching and applied linguistics (2nd ed.). Essex, England: Longman.  

Richards, J. C., & Rodgers, T. S. (2001). Approaches and methods in language teaching 
(2nd ed.). Cambridge ; New York: Cambridge University Press. 

Rigg, P. (1977). The miscue project. In H. D. Brown, C. A. Yorio & R. Crymes (Eds.), 
On TESOL '77: Teaching and learning ESL: Trends in research and practice (pp. 
106-118). Washington, D.C.: TESOL. 

Romantowski, J. (1981). A study of oral reading in Polish and English: A 
psycholinguistic perspective. In Hudelson, S. (Ed.) Learning to Read in Different 

Languages: Linguistics and Literacy Series. Washington, D.C. Center for Applied 
Linguistics. 

Rundell, M. (2000). The biggest corpus of all. Humanising Language Teaching 3. 
Retrieved from the World Wide Web at http://www.hltmag.co.uk/may00/idea.htm 
on March 15, 2007.  

Sandu, G.  & Salo, P. (2006). Compositionality: semantic aspects. In Keith Brown (Ed.), 
Encyclopedia of Language &Linguistics (pp.716-719). Oxford: Elsevier. 

Saville-Troike, M. (1973). Reading and the audio-lingual method. TESOL Quarterly, 

Sinclair, J. M., & Carter, R. (2004). Trust the text : Language, corpus and discourse. 
London ; New York, N.Y.: Routledge.  

Skehan, P. (1996). A cognitive approach to language learning. Oxford: Oxford 
University Press. 

Stubbs, M. (1996). Text and corpus analysis: Computer-assisted studies of language and 

culture. Oxford, OX, UK; Cambridge, Mass., USA: Blackwell Publishers. 

Stubbs, M. (2001). Words and phrases: Corpus studies of lexical semantics. Oxford; 
Malden, Mass.: Blackwell Publishers.  



 403 

Swan, M. (2001). Learner English. New York: Cambridge University Press.  

 Taylor, E.K., (2000). Using Folktales. Cambridge: Cambridge University Press. 

Tomasello, M. (1998). The new psychology of language : Cognitive and functional 

approaches to language structure. Mahwah, N.J. ; London: L. Erlbaum Associates.  

Underwood, G.,  & Batt, V. (1996) Reading and understanding. Oxford: Blackwell 
Publishers Ltd. 

Underwood, G., Clews, S., & Everatt, J. (1990). How do readers know where to look 
next? Local information distributions influence eye fixations. The Quarterly 

Journal of Experimental Psychology, 42A(1), 39-65. 

Underwood, G., Schmitt, N., & Galpin, A. (2004). The eyes have it: An eye movement 
study into the processing of formulaic sequences. In N. Schmitt (Ed.), Formulaic 

sequences: Acquisition, processing, and use (pp. 23-45). Philadelphia: John 
Benjamins. 

Willis, D. (2003). Rules, patterns and words : Grammar and lexis in English language 

teaching. Cambridge: Cambridge University Press. 

Wray, A. (1998). Protolanguage as a holistic system for social interaction. Language & 

Communication, 18(1), 47. 

Wray, A. (2005). Formulaic language. In Keith Brown (Ed.), Encyclopedia of language 

&Linguistics (pp. 590-597). Oxford: Elsevier.  

Wray, A., Cox, S., Lincoln, M., & Tryggvason, J. (2004). A formulaic approach to 
translation at the post office: Reading the signs. Language & Communication, 24(1), 
59.  

Wray, A., & Perkins, M. R. (2000). The functions of formulaic language: An integrated 
model. Language & Communication, 20(1), 1-28. 

Wong-Fillmore, L. (1979). Individual differences in second language acquisition. In C. J. 
Fillmore, D. Kempler & S. Y. W. Wang (Eds.), Individual differences in language    
Teaching, 32(1), 213-231.  

 Yorio, C. A. (1989). Idiomaticity as an indicator of second language proficiency. In K. 
Hyltenstam, & L. K. Obler (Eds.), Bilingualism across the lifespan (pp. 55-72). New 
York: Cambridge University Press. 

 “Zeitlin”. About Citylore.  Retrieved from the World Wide Web on October 25, 2006. 
http://www.citylore.org/citylore_about.html 
 

 

 



 404 

Referenced Corpora And Corpus Analysis Software 
 
British National Corpus via the Variation in English Words and Phrases Online Interface 
(VIEW) http://corpus.byu.edu/bnc/ 
 
Collins COBUILD Wordbanks Online via the jLookup Online Interface 
 
Webcorp. www.webcorp.org.uk 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


