
University of Iowa
Iowa Research Online

Theses and Dissertations

Summer 2014

A close observation of second language (L2)
readers and texts : meaning representation and
construction through cohesion
Zeynep Bilki
University of Iowa

Copyright 2014 Zeynep Bilki

This dissertation is available at Iowa Research Online: http://ir.uiowa.edu/etd/1293

Follow this and additional works at: http://ir.uiowa.edu/etd

Part of the Teacher Education and Professional Development Commons

Recommended Citation
Bilki, Zeynep. "A close observation of second language (L2) readers and texts : meaning representation and construction through
cohesion." PhD (Doctor of Philosophy) thesis, University of Iowa, 2014.
http://ir.uiowa.edu/etd/1293.

http://ir.uiowa.edu?utm_source=ir.uiowa.edu%2Fetd%2F1293&utm_medium=PDF&utm_campaign=PDFCoverPages
http://ir.uiowa.edu/etd?utm_source=ir.uiowa.edu%2Fetd%2F1293&utm_medium=PDF&utm_campaign=PDFCoverPages
http://ir.uiowa.edu/etd?utm_source=ir.uiowa.edu%2Fetd%2F1293&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/803?utm_source=ir.uiowa.edu%2Fetd%2F1293&utm_medium=PDF&utm_campaign=PDFCoverPages


 

1 

A CLOSE OBSERVATION OF SECOND LANGUAGE (L2) READERS AND TEXTS: 

MEANING REPRESENTATION AND CONSTRUCTION THROUGH COHESION 

by 

Zeynep Bilki 

A thesis submitted in partial fulfillment 
of the requirements for the Doctor of 

Philosophy degree in Teaching and Learning 
in the Graduate College of 

The University of Iowa 

August 2014 

Thesis Supervisor:  Assistant Professor Lia M. Plakans 
 

 



 

2 

Copyright by 

ZEYNEP BILKI 

2014 

All Rights Reserved 



Graduate College 
The University of Iowa 

Iowa City, Iowa 

CERTIFICATE OF APPROVAL 

_______________________ 

PH.D. THESIS 

_______________ 

This is to certify that the Ph.D. thesis of 

Zeynep Bilki 

has been approved by the Examining Committee 
for the thesis requirement for the Doctor of Philosophy 
degree in Teaching and Learning at the August 2014 graduation. 

Thesis Committee:  ___________________________________ 
    Lia Plakans, Thesis Supervisor 

  ___________________________________ 
    Leslie Schrier 

  ___________________________________ 
    Pamela Wesely 

  ___________________________________ 
    Carolyn Colvin 

  ___________________________________ 
    Sue Otto  



 ii 

2 

To my family 



 iii 

3 

ACKNOWLEDGMENTS 

This study would not have been possible without the support of all the wonderful 

people surrounding and supporting me so well during this long journey.  

I first wish to express my deepest gratitude to my advisor, Dr. Lia Plakans, for her 

excellent guidance, caring, and patience. Words simply cannot express how grateful I 

have been for her, as she listened to me patiently and shared her broad and profound 

perspectives and well-considered ideas with me during all these years. I hope that I will 

carry on some of her qualities in my future endeavors.  

I would also like to give my deepest gratitude to Dr. Leslie Schrier who has been 

a great mentor. She always believed in me and provided me with invaluable opportunities 

to grow both academically and intellectually. I can only hope that I will someday be able 

to approach her profound perspectives with my students.  

I would also like to thank Dr. Pamela Wesely who has played an important role as 

a mentor during my journey. I am grateful for the time she invested in my works during 

my doctoral study and my dissertation, and her detailed feedback on my writing, which 

overall helped me to become a more effective writer.  

My sincere thanks go to the rest of my committee members, Dr. Sue Otto and Dr. 

Carolyn Colvin, for their guidance, encouragement, and questions at all stages of the 

process. Dr. Carolyn Colvin taught me how to approach qualitative data critically, and 

has always been there whenever I need help during my dissertation process. I would also 

like to extend my gratitude to the entire LMC team, led by Dr. Sue Otto and Becky 

Bohde, as they never left me alone during the data collection process and provided all the 

opportunities necessary for my data collection.  

I would also like to thank Dr. Michael Everson who has played a magnificent role 

as a mentor during my doctoral studies. His profound knowledge on the second language 

learning and teaching guided me finalizing my decisions, and channeling my complicated 



 iv 

4 

thoughts into feasible projects. He has one of the most significant effects on my academic 

standing.  

I would also like to give my thanks to a wonderful professor and person, Dr. 

Judith Liskin Gasparro, and to the late Dr. Kathy Heilenman for always believing in me 

and my talents, and providing me the opportunities that encourage me to pursue my 

academic dreams. I hope that I will carry on some of their qualities in my future 

endeavors. 

This study would not have been possible without the support of all the 

participants. I am grateful to them for their willingness. I am also very grateful to the 

Graduate College for the continuing support they provided both academically and 

financially.  

My sincere and deep thanks also go to my colleague, Mark Sulzer who never 

withheld his help during the design of my study and coding process of my data. I am very 

grateful for his contribution to my study.   

I thank all of my friends in Iowa City, and in my program, who have been a great 

encouragement along the way of this dissertation. 

Most importantly, I would like to thank my beloved parents, Zeynep Sagtas and 

Mehmet Sagtas, and my sisters, my brother-in-law, and my nephew, for the unconditional 

love and support they provided during this long journey, and my life. They never stopped 

believing in me, which always encouraged me to pursue my dreams.  

I would like to thank my daughter, Zeynep Ruya, for bringing more color and joy 

to my journey, and keeping me grounded. She gave me the power and confidence I need 

to complete this long process.  

Finally and most importantly, my deepest gratitude goes to my husband and life, 

Burak Bilki, who has been the most loving, supportive, and cheering companion to me 

during this long journey. “The possibility of all these is hidden in his belief in me”. 

 



 v 

5 

ABSTRACT 

A critical aspect of the non-native students’ academic adjustment in English-

speaking countries is their English language ability, including their reading fluency and 

comprehension. Even when these students are considered proficient readers of English at 

an advanced level, they display different reading processes when dealing with the 

complex input of a second language (L2) text, as compared with their native English 

reading classmates. Despite the importance of comprehending highly sophisticated 

academic reading in international education, there is a lack of research in the field as to 

how advanced L2 readers cope with the texts with which the highly educated native 

speakers engage. This study, therefore, examined meaning construction processes of 

highly proficient L2 readers during reading the texts that vary in degree of cohesion. To 

describe readers’ approaches to text cohesion and also recognize readers’ perceptions of 

their own process, the study used a close observation of the reading processes of nine 

highly proficient graduate students at a U.S. university with the use of qualitative 

research methods. The students participated in two interviews - pre-reading interview and 

post-reading cognitive interview - and two think-aloud verbal protocol sessions. 

Participants read one high-cohesive and one low-cohesive text during the think-aloud 

sessions, and then shared the meaning they constructed from the texts and also their 

thinking about the texts. The data from the instruments were analyzed qualitatively using 

a grounded theory approach. The results of the study reveal that the readers’ meaning 

representation processes emerging as the result of reader and text interaction display 

differences at the local and global levels of processing of the high- and low-cohesive text. 

The processing differences between the readers are most apparent in texts with low text 

cohesion. The low cohesive text allowed the readers, especially, the creators of meaning, 

to conduct more elaborative processing compared to their performance with the high-

cohesive one, in which all readers attempted to create a catalogue of facts trusting the 

explicitly provided text cohesion features. These results have implications for theories of 
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text processing as well as the design of materials and instruction used for advanced L2 

readers and lower level L2 readers. 
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CHAPTER I 

INTRODUCTION 

The number of non-native English speaking college students is growing rapidly in 

English-speaking countries. For example, at the University of Iowa (a public university in 

the United States) international students comprise 12.1 percent of the Class of 2016 

(http://www.uiowa.edu/facts/enrollment/index.htm). The critical aspect of these non-

native students’ academic adjustment is their English language ability, including their 

reading fluency and comprehension (Mokhtari & Reichard, 2004). Even when these 

students are considered to be proficient readers of English at an advanced level, they 

display different reading processes when dealing with the complex input of a second 

language (L2) text (Horiba, 2000), when compared to their native English-reading 

classmates. While some similarities to native readers exist, these similarities do not 

equate complete ease in reading texts. Despite the importance of comprehending highly 

sophisticated academic reading in international education, there is a lack of research in 

the field as to how advanced L2 readers cope with the texts that the highly educated 

native speakers engage with (Bernhardt, 2011), specifically how they approach the texts 

and what knowledge sources1 they use. It is, therefore, necessary to examine the reading 

processes of advanced readers to fill this gap in the field. An in-depth knowledge of the 

reading processes of highly proficient readers might add new dimensions to the design of 

meaningful materials for advanced readers, which will increase non-native students’ 

successful comprehension of the texts and lead to further success in academic settings. 

This knowledge might also bring us to a better understanding of what lower level L2 

readers must do in order to become highly proficient when reading second language texts. 

                                                
1 See Appendix A for the definitions of key terms used throughout the dissertation. 
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Reading researchers agree that understanding a text is the result of numerous 

complex processes at different L2 proficiency levels (Bernhardt, 2011; Kintsch, 1998; 

Koda, 2005). One important process, which is the focus of the proposed study, is the 

reader’s construction of the meaning of a text on the basis of its coherence relations 

(Horiba, 2000; Kintsch, 1998). This meaning representation is critical for successful 

reading comprehension. With this particular focus in mind along with the applied goal 

mentioned at the beginning of this section, this study attempted to describe how highly 

proficient L2 graduate students studying at a state university in the US construct 

meanings from texts that vary in degree of cohesion. It also sought answers to how and to 

what degree they benefit from discourse features contributing to text cohesion while 

constructing meaning from these texts. To describe readers’ approaches to text cohesion 

and also recognize their perceptions of their own process, close observation of the 

reading process was achieved in this study through the use of qualitative research 

methods such as think-aloud protocols and interviews.    

Background 

The complex reading process that leads to a reader’s meaning construction from a 

text has been characterized primarily as “psychological, cognitive and individual” 

(Wallace, 2003, p. 7), which means that readers must employ a complex integration of a 

variety of cognitive, linguistic and non-linguistic skills to be proficient and skilled 

readers (Nassaji, 2003). Current theories of L1 text comprehension describe reading as an 

interaction between the reader’s text-based and knowledge-based processes, both of 

which involve multilevel representations of a text and its content (e.g., Kintsch, 1998). 

Most of the current L2 reading comprehension models are also interactive, in that L2 

comprehension is considered to be a process consisting of both data-driven and concept-

driven processes (e.g., Bernhardt, 2011, 1991; Carrell, Devine & Eskey, 1988; Grabe, 

1991; Koda, 2005). Both the text itself (e.g., text coherence, discourse type, genre) and 
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the reader (background knowledge, reader skills and language proficiency) have a part to 

play in this process (Alderson, 2000, Koda, 2005).  

Explanation of the processes which lead to understanding a text entails “a 

profound understanding of the cognitive processes in which knowledge is presented, 

processed, and used in comprehension” (Nassaji, 2003; p. 439). These processes (from 

recognizing letters to analyzing the syntactic and semantic structure of sentences, to 

generating inferences) must take place in an orchestrated manner in a discourse. The 

disruption of one process might influence the other dependent processes, thereby 

affecting the ongoing meaning construction of readers and the resulting representation of 

a text. This disruption is more likely to occur in L2 reading (Horiba, 1996) than in L1 

reading. For example, when a particular word is unfamiliar to a reader, it cannot be 

integrated into a sentence as a whole, which causes further delay in connecting the 

sentence to a prior portion of the text.   

In L2 reading, it is more likely that various processes involved in text 

comprehension may be disrupted because of the reader’s inadequate language knowledge 

(Horiba, 1996; Nassaji, 2003). There is ample evidence in L2 reading research which 

demonstrates that limited efficiency of lower-level identification processes may cause a 

delay in processing higher-level syntactic and semantic information. It may also impede 

other text integration processes involved in the comprehension of connected L2 text 

(Koda, 2005; Nassaji, 2003). More proficient readers, due to the fact that they are more 

skilled, and have more efficient lower-level decoding skills (Koda, 2005), display better 

guessing and predicting ability than low-proficient readers. Such abilities are necessary 

for recognizing appropriate and essential textual cues (recognition of lexical, syntactic 

and semantic patterns of a language) in a text (Bernhardt, 1991; Carrell, 1988). In other 

words, information integration and conceptual manipulations is far more involved in the 

reading behaviors of high-proficiency learners (Bernhardt, 1991; 2011; Grabe, 2009).  
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Despite the conviction that general L2 proficiency is a vital prerequisite, L2 

reading is a complex construct not just limited to the ability to understand words or 

sentences. It also requires semantic processing skills for the integration of lexical and 

contextual information in order to construct a coherent representation of the text 

(Graesser, Millis, & Zwaan, 1997). Knowledge of discourse features, including text 

coherence and cohesion, are important parts of this processing system (Bernhardt, 1991; 

Koda, 2005). Thus, it is important to understand how L2 readers who have different 

proficiency levels and varied knowledge bases, use these features while processing the 

texts.  

Discourse process and its features 

When explaining how text information is represented in memory, some reading 

researchers – especially mental model theorists - (Kintsch, 1988; 1998; Tapiero, 2000; 

2007; van Dijk & Kintsch, 1983; Zwaan, Langston & Graesser, 1995) have focused on 

discourse processing. Mental model theorists accept that comprehension is an 

incremental process, involving the integration of information from different parts of a 

text. The construction of text meaning requires a synthesis of explicitly stated text 

information as well as relevant knowledge stored in long-term memory. According to 

these theorists, successful comprehension of a text requires building a coherent 

representation of the situation evoked in the text. These researchers investigated 

comprehension by using the explanatory power of activation and inhibition, assuming 

both played a part in the establishment of coherence when readers were processing a text. 

In particular, although activation was seen as a mandatory phase when readers process 

any kind of text information (e.g. text units ranging from words to texts), inhibition was 

assumed to occur only when a reader was faced with irrelevant information or 

inconsistencies (Kintsch, 1998). However, “no clear interpretation of how readers 

maintain coherence and presumably eliminate irrelevant meanings from their 
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representation has been proposed, and there is still no consensus on the exact features that 

define the cognitive mechanisms at play in this situation” (Tapiero, 2007, p. 86). This 

indicates further research is necessary to understand how coherence is tied to the 

underlying processes readers carry out when they read texts. In this study, my goal was to 

describe second language (L2) readers’ processing of texts with varying degrees of 

cohesion. Thus, it is of importance here to describe two important discourse features, text 

coherence and cohesion and some of the empirical studies (L1 and L2) that have found 

evidence on the effect of text coherence on meaning construction process.     

Text, discourse, and meaning 

As stated in the previous section, discourse cannot be entirely reduced to 

sentences and utterances. Discourse has context, cohesion, coherence, and rhetorical 

structure that weaves together and transcends the sentences in a text (Graesser, 

Gernsbacher & Goldman, 2003). In their books discussing text, context and meaning, 

Halliday and Hasan (1985) also defined reading text as a “unified semantic unit” (p. 11), 

which means that the ideas in the text are interrelated coherently to convey a message to a 

reader (Meyer & Rice, 1984). Readers construct a mental model of a text by using the 

logical flow of these interrelated ideas (Carrell, 1982; Graesser et al., 2004) (See 

Appendix A for the definition of mental model as representation of text). The interrelated 

ideas in a text are constructed with discourse features such as cohesive devices and this 

construction leads to text coherence.   

In his description of the “comprehension” process, Kintsch (1988; 1998) also 

emphasizes the importance of the meaning the text conveys in the meaning construction 

process rather than the single words (Kintsch, 1988; 1998). During the meaning 

construction phase, as readers process the first word of a text, information provided by 

that word activates several possible meanings. The activation level of these different 

meanings varies with the lexical, syntactic and semantic context. According to Kintsch, 
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the reader first constructs a coherent text-base (textual propositions) that corresponds to 

the meaning of the text. The textual propositions are related, for example, by the criterion 

of casual relations between the states of affairs described in a text. The reader is thought 

to build a casual path between the initial and final states of the text, with events and 

actions that describe the successive transitions between the states. In short, the process of 

understanding text involves a complex chain of cognitive activities, starting with access 

to word meanings and ending with a fully integrated representation. In this process, 

readers are expected to understand relationships among text elements which are signaled 

both explicitly and implicitly through coherence and cohesion in a text (Koda, 2005).   

Text coherence and cohesion 

Understanding these two important features of discourse, coherence and cohesion, 

is important for a better understanding of the purpose of this study, as it specifically 

focuses on the use of text cohesion during meaning representation and the construction 

process. Generally spoken, cohesion is used to refer to the surface indicators of relations 

between sentences in a text (Graesser et al., 2004), which contain semantic meaning 

relations. It is the set of possibilities in the language that allow for the text to hang 

together (Halliday & Hasan, 1976). Coherence, when separated from cohesion, implies 

that a long stretch of language is semantically and meaningfully connected. Coherence 

has been approached from different perspectives by different researchers. Some 

researchers view coherence as a linguistic, text-based entity, some others regard it as non-

linguistic, that is, reader-based. Halliday and Hasan as the first scholars to elaborate on 

cohesion (1976) defined coherence as the logical flow of ideas, a connectivity of the 

surface text evidenced by the presence of cohesive devices. Coherence has also been 

defined as the means by which readers construct a mental model of a text (Carrell, 1982; 

Graesser et al., 2004). According to Graesser and his colleagues (Graesser, McNamara & 

Louwerse, 2003), the coherence of a text is defined by the interaction between linguistic 
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representations and knowledge representations. When you put the spotlight on the text, 

however, coherence can be defined as characteristics of the text (i.e. aspects of cohesion) 

that are likely to contribute to the coherence of the mental representation.  

In the meaning representation process, the continuity expressed by cohesion in a 

text is significant based on two aspects. On the one hand, continuity shows in the 

discourse the points of relations or contact with what has been said before. On the other 

hand, the continuity provided by the cohesion helps readers to fill in the gap in the 

discourse, and to supply all the components of the message, which are not present in the 

text but are important and necessary to its interpretation.  

As stated in the definitions, especially the one provided by Halliday and Hasan 

(1976), coherence and cohesion are important discourse features that enable a text to 

function as a text. Therefore, analysis of these discourse features can illuminate important 

features of both the texts’ and the readers’ contributions to the reading and understanding 

process (Meyer, 2003). Since this study aimed to investigate how readers benefit from 

text coherence during the meaning representation process, the coherence of the text and 

the characteristics of the text that contribute to the coherence of the meaning 

representation (cohesion) were both considered in the design and analysis of the study. 

Previous reading research studies, including L2 reading, also present the analysis of 

discourse features, and the effect of text cohesion and coherence on comprehension.   

Text coherence and comprehension  

In both L1 and L2 settings, studies have been conducted on the interaction 

between different levels of meaning representation during comprehension, such as the 

effect of text cohesion on reading comprehension (O’Reilly & McNamara, 2007), the 

relationship between textual coherence and reading inferences (Horiba, 1996), and the 

interactions of text coherence and background knowledge (McNamara et al, 1996; 2001). 

Most of the L1 studies examined the relationship between text cohesion and inferencing 
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by specifically including reader’s domain knowledge (McNamara et al., 1996; O’Reilly 

& McNamara, 2007). In their study which investigated the role of text coherence in the 

comprehension of science texts, McNamara and Kintsch (1996) found that readers who 

know little about the domain of the text benefit from a coherent text, whereas high-

knowledge readers benefit from a minimally coherent text.  

In this study and its subsequent follow-up conducted by McNamara (2001), these 

researchers named this differential process as the “reverse cohesion effect”. According to 

the reverse cohesion effect, when there is a large overlap between the text and the 

reader’s knowledge, high-knowledge readers fail to process the information at a deep 

level because they do not use their knowledge to help them develop a coherent text model 

(McNamara, 2001). Therefore, the challenge created by a low-cohesion text forces these 

readers to engage more with the text, and thus improves their comprehension. In their 

more recent studies, O’Reilly and McNamara (2007) examined whether students’ 

comprehension skills affect the interaction between text cohesion and their domain 

knowledge. They found that the benefit of low-cohesion text was restricted to less skilled, 

high-knowledge readers, whereas skilled readers with high knowledge benefited from a 

high-cohesion text, which further refines our understanding of the reverse cohesion 

effect.  

Important questions emerge from the results of the L1 studies on this topic, 

including: whether these patterns found in L1 reading are applicable in L2 reading and 

whether L2 readers at higher levels need to depend more on their inferencing skills to 

build meaning as they read. Do L2 readers need an easier, coherent text to achieve a 

better situational understanding, regardless of their status as advanced L2 readers? 

Studies examining text cohesion and coherence and their effect on text 

comprehension are not only limited to L1 studies. A number of important L2 studies 

(Degand & Sanders, 2002, Horiba, 1996; Ozono & Ito, 2003) also examined the effect of 

text coherence or cohesive features on comprehension. Ozono and Ito (2003) researched 
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connectors in texts, finding that high-proficiency L2 readers were less dependent on 

explicit connectors than lower-proficiency readers. There have been studies (Horiba, 

2000; Dagend & Sanders, 2002) also comparing the text processing performance of L1 

and L2 readers’ with varying degrees of cohesion. Dagend and Sanders (2002) conducted 

an experiment to test the impact of linguistic markers of relational coherence 

(connectives and signaling phrases) on the comprehension of expository discourse in both 

L1 and L2. The study showed that the presence of relational markers indeed affected the 

text representation that readers have constructed after reading. However, they found 

individual differences existing in the ability to use connective devices such as logical 

connectors. Although they found an overall effect of the language proficiency – 

participants performed better in L1 than in L2 – both L1 and L2 readers benefited from 

the presence of causal markers during reading. Horiba (2000) examined four groups of 

readers (L2 intermediate, L2 advanced, L1 Japanese, and L1 English) who processed and 

recalled two passages that varied in degree of causal coherence. Horiba found that L2 

readers paid more attention to lower-level processes and did not process differently 

between high- and low-coherence texts. L2 advanced readers generated both backward 

and forward inferences during reading, whereas L2 intermediate readers did not.  

Although the studies listed here have made interesting attempts to isolate 

particular features (e.g. connectives, causal coherence), by and large, they lacked 

discussion on how highly-proficient L2 readers are approaching texts that vary in degree 

of cohesion. Considering the results from both L1 and L2 studies, this present study 

examined ongoing reading processes of highly proficient L2 readers. 

Purpose of the study 

An established body of reading research suggests that skilled native readers take 

less time to build efficient comprehension when processing texts (Kintsch, 1998). As they 

are able to use basic construction processes more fluently, such as text-processing skills 
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and knowledge, they are left with more memory resources for higher-order 

comprehension and inferential processes (Nassaji, 2003). In addition to basic lexical and 

word-recognition skills, high proficiency L2 readers (e.g. international graduate students) 

are decidedly capable of using higher-level text processing information (e.g. the causal 

structure of the text) (Bernhardt, 2011; Nassaji, 2003). These L2 readers are exposed to 

high-level second language texts with native readers in academic classrooms and 

expected to interpret the information from these texts fluently and efficiently in order to 

succeed. 

In my study, I argued that if highly proficient L2 readers have the ability to use 

both lower- and higher-level processing skills while reading through a text, then they can 

construct a coherent representation of a text. The question this study specifically 

investigated was which sources are beneficial in building this representation. With this 

question in mind, the study aimed to describe how highly proficient second language (L2) 

readers construct meanings from the texts that vary in degree of cohesion, and what 

discourse features they use while constructing meaning from these texts. The study 

specifically examined two aspects: (1) whether the level of text cohesion – low vs. high - 

makes a difference in the readers’ meaning construction, and (2) how and to what degree 

readers benefit from textual features contributing to text cohesion. On the basis of this 

main purpose, I examined the following four questions:  

RQ#1: How do highly proficient L2 readers approach text cohesion and use 

discourse features that contribute to cohesion while processing texts written in 

their second language, English? 

1.1 How do they construct meaning representations in low-cohesive and 

high-cohesive texts? 

1.2 What discourse features do they use while building meaning 

representations from reading low-cohesive and high-cohesive texts?  
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RQ#2: How do these readers perceive text cohesion and its effect on their own 

meaning representation and construction process? 

To address these questions, this study employed close observation of the reading 

process with the use of qualitative research methods such as think-aloud protocols, semi-

structured interview, and cognitive interviewing. Previous research has compared readers 

across different proficiency levels using experimental procedures, with the exception one 

study (Horiba, 1996), which collected both quantitative and qualitative data. These 

studies have examined the readers’ memory of a text with recall or comprehension 

question responses but have not attempted to illuminate the comprehension process itself.  

This present study aimed to fill this gap by examining the meaning construction process 

during reading rather than assessing the end product.   

Significance of the study 

This study sought to enhance the field of second language education and the 

second language reading in two ways: (1) investigate how and to what degree advanced 

second language (L2) readers benefit from text cohesion, bringing new implications for 

theories of text processing and further insights in L2 reading comprehension, and (2) 

provide a detailed description of highly proficient readers’ reading processes to 

illuminate new dimensions to the design of meaningful materials and instruction used for 

advanced L2 readers. My hope was that these implications would increase non-native 

students’ successful comprehension of the texts and lead to greater success in academic 

settings for these students.  
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CHAPTER II  

REVIEW OF LITERATURE 

Since this study intends to determine meaning construction processes of highly 

proficient second language (L2) readers, this chapter will start with a description of a 

broad view of L2 reading and reading comprehension process. Following the broad view 

of L2 reading, discourse processing and its features, including coherence and cohesion 

and how they affect reading comprehension will be discussed, thus narrowing the focus 

to the specific areas of concern to this study. Particular attention will be paid to relevant 

research dealing with the influence of two discourse features, coherence and cohesion, on 

text comprehension. Each section will conclude with unanswered questions in order to 

emphasize the significance of the proposed research questions.  

Reading and reading comprehension process  

Since researchers began to speculate a theory of reading, several different 

definitions of reading and reading process have been proposed. For example, using a 

psychological framework, Goodman (1973) proposed that reading is a selective process, 

which means that it is not solely a process of extracting information from the page in a 

letter-by-letter, word-by-word manner. According to him, good readers use knowledge 

they bring to reading and then read by predicting information, sampling the text, and 

confirming their predictions. According to Bernhardt (2011), this is a classic depiction of 

“top-down” reading process– reading becomes more conceptually driven as fluency 

develops (p. 23). Some second language (L2) researchers rehearsed most of the L1 

theories in their work especially Goodman’s recognition of the uniqueness of the second 

language phenomenon (Grabe, 2009; Hudson, 2007). For example, Clarke and Silberstein 

(1977) characterized reading as an active process of comprehending and claimed that 

students needed to be taught strategies to read more efficiently (e.g. guess from context, 

define expectations, make inferences about the text). Coady (1979) who reinterpreted 
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Goodman’s psycholinguistic model into a model suited to L2 learners argued that a 

conceptualization of the reading process requires three components: process strategies, 

background knowledge, and conceptual abilities. When the three sets of sources 

interacted, the result was comprehension. Coady argued that process strategies ranging 

from concrete strategies such as word identification to contextual and lexical meaning 

change in proportion to each other as proficiency increased. Grabe (2009) defined 

reading by addressing the characteristics of fluent reading; thus, reading is a combination 

of different processes that can be referred to as functional components of reading or the 

“what” of reading. Reading is a rapid, efficient, comprehending, interactive, strategic, 

flexible, purposeful, evaluative, learning, and linguistics process. Although there are 

differences of opinion about the nature of reading among researchers as seen in the 

examples, there is a broad base of agreement among researchers that “reading is about 

constructing meaning from the text” (Pressley, 2006, p. 59) and a complex process 

requiring the use of different, integrated processes.   

Models of Reading Comprehension    

Current theories of L1 text comprehension view reading as an interaction between 

the reader’s text-based and knowledge-based processes, both of which involve multilevel 

representations of a text and its content (e.g. Kintsch, 1998). Reading researchers who 

defined reading process as a multidimensional view (Kintsch 1998, van Dijk, 1979) 

assume that it is necessary to look into the information provided simultaneously from 

several knowledge sources (e.g. featural, graphic, phonemic, syntactic, orthographic, 

lexical, semantic). Most of the current models of L2 reading are also interactive in that 

L2 comprehension is considered to be a process consisting of both data-driven and 

reader-driven processes (e.g. Bernhardt, 2011, 1991; Carrell, Devine & Eskey, 1988; 

Grabe, 1991). The reader reconstructs the text information based in part on the 
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knowledge drawn from the text and in part from the prior knowledge available to the 

reader.  

In both L1 and L2 text comprehension models (Bernhardt, 2011; Kintsch, 1998), 

there are several processes appear to be interacting (e.g. cognitive and knowledge-based) 

when the reader goes through a text. Actually, any attempt to explain the processes 

whereby a text is understood has a fundamental assumption that text comprehension is an 

instance of complex information processing, and therefore complies with general 

principles of cognition and requires “ a profound understanding of the cognitive 

processes” (Nassaji, 2007; p. 79). Grabe (2009) points out that “in order to understand 

reading better, we also need to know how we read” (p. 16). The “how” part of reading is 

determined by a set of cognitive processes: lower-level processes and higher-level 

processes. The former includes word recognition, syntactic parsing, and meaning 

encoding as propositions wherein working memory is the “locus of this processing 

activity” (p. 21). Higher-level processes include building a text-model of reader 

comprehension, a situation model of reader interpretation, and “a set of reading skills and 

resources under the command of the executive control in working memory” (p. 39) (e.g., 

strategies, goals, inferences, background knowledge, comprehension monitoring). Grabe 

differentiates between the models of reading, the terms “text model” and situation model” 

on the one hand, and “metaphorical models” on the other (p. 83). Text model and 

situation model refer to discourse comprehension networks, whereas, metaphorical 

models refer to top-down, bottom-up, and interactive models of reading. Grabe states that 

“because of the danger of overgeneralizations and simplifications, many current 

discussions of reading present research in terms of more specific models of reading” (p. 

90) including the Interactive Compensatory Model, and the Construction Integration 

Model.  

As a specific example, in her models of second language (L2) reading, Bernhardt 

(1986; 1991; 2005; 2010) lists the elements working simultaneously in the process of L2 
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reading as - phonemic/graphemic features, prior knowledge, metacognition, syntactic 

feature recognition, and intratextual perceptions (see Figure 2-1 for the content of 

Bernhardt’s compensatory model of second language reading and its development).  

All of her models, and especially the “Compensatory Model of Second Language 

Reading,” demonstrate that there is an interaction between the complex text and the 

reader. The notion of an active reader, one who is engaged in a “top-down fashion” and 

who brings significant background to the reading process is integrated with notions of 

text complexity.  

In this model, Bernhardt (2005, 2010) categorizes reader behaviors over texts 

(expository and narrative), languages and time spent learning. As readers develop their 

reading proficiency, they seem to experience a rapid growth in vocabulary and word 

recognition. However, she posits that background knowledge does not follow levels of 

proficiency but is, rather, “a variable linked to personal idiosyncrasy” (p. 30). In other 

words, readers sometimes use background knowledge and sometimes do not. Bernhardt’s 

model does not only give information about the L2 reading process, but also explains the 

relation between reading development and language proficiency, which is helpful in 

understanding the reading process of advanced L2 readers, the target group of this present 

study. 
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Comprehension skill and language proficiency   

As stated in the interactive model, the information processing system in reading 

consists of different levels of processing ranging from recognizing letters to analyzing the 

syntactic and semantic structure of sentences, to generating inferences. These processes 

work independently of one another and operate in a parallel manner (Grabe, 1991, 

Horiba, 1996, Nassaji, 2003). The disruption of one process might influence the other 

dependent processes and ultimately affect the ongoing meaning construction of readers 

and the resulting representation of a text. Cognitivist reading researchers who believe that 

efficient lower-level processes are important components of fluent reading state that 

readers who are deficient at processing lower-level textual information rather than at 

using higher-level conceptually-driven data are less skilled. Similar views have also been 

shared in the context of L2 reading (Bernhardt, 1991, Grabe, 1991, Koda, 2005; 

Segalowitz, 2000). L2 reading researchers noted that L2 reading is a complex cognitive 

processing skill, the learning of which includes developing an adequate knowledge of the 

rules governing lower-level processing, as well as developing a complex set of 

processing skills for comprehension.  

In L2 reading, the contribution of language proficiency to comprehension of L2 

texts is important because, as Koda pointed out (2005), the delay caused by the limited 

efficiency of lower-level identification processes may negatively influence the 

effectiveness of higher-level semantic and syntactic analyses. It slows down the readers’ 

reading pace in order to allow them to process the input they receive from the text and to 

process it within the limits of the attentional resources available to them. L2 text 

processing studies (Horiba, 1996; 2000; Taillefer, 1996) similarly suggest that limited 

language proficiency leads to inefficient processing of the text. These studies have shown 

that L2 readers drew heavily on their linguistic ability to extract meaning from various L2 

texts, initially parsing text into smaller units such as words, phrases, and clauses, based 
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on lexical and syntactic information available, and then incrementally integrating them 

into the larger discourse context. Even when the learners became more proficient, 

reliance on textual and linguistic processes did not decrease (Taillefer, 1996), but more 

proficient readers had the ability to shift attention to more abstract, conceptual ideas and 

make better use of background knowledge, using only as much textual information as 

needed for confirming and predicting the information in the text.  

To conclude, L2 reading literature clearly shows that L2 readers need different 

processing skills (both lower-level and higher-level processing skills) to construct 

meaning from texts. In addition to word meaning recognition and syntactical knowledge, 

they need semantic processing to integrate lexical and contextual information. They need 

to integrate processing skills (making connections between ideas in the text and between 

the text and their background knowledge) to construct a coherent representation of the 

text. Knowledge of discourse features, including text coherence and cohesion are, 

therefore, an important part of the reader’s processing system (Bernhardt, 1991; Koda, 

2005).  

L2 reading research, giving primary importance to language proficiency, has 

largely defined readers’ processes at a specific language level or across levels. However, 

given the complexity of the reading process, further studies are needed to investigate L2 

readers and their development at different proficiency levels. Specifically, more studies 

are needed of component, high proficient readers (Bernhardt, 2011; Nassaji, 2003), who 

are exposed to upper-register texts either in the same classes as native speakers or, at least 

text written with a native speaker audience in mind. To demonstrate this deficiency, 

discourse features and the relevant studies focusing on the features of text coherence and 

cohesion will be discussed further in the rest of the chapter.   



 

 

19 

19 

Discourse processes: Meaning construction during reading 

Since discourse process, which includes the reader, text and the context, 

influences the meaning construction processes of readers during reading, general 

assumptions of discourse process and representation that underlie this research are 

presented in this section. This discussion includes some basic ideas from the models of 

text comprehension - specifically mental model theories - which provide important 

information for the development of research questions of the present study. Later, 

important aspects of discourse features - text, text cohesion and coherence, which 

construct the discourse process, will be explained.  

To explain how text information is represented in memory, some reading 

researchers (Anderson, 1983; Kintsch, 1988; Kintsch & Rawson, 2005; van Dijk & 

Kintsch, 1983) focused on mental-model theories. These researchers who focus on the 

constructive nature of overall language processing basically accept that comprehension is 

an incremental process, involving the integration of information from different parts of a 

text. The construction of text meaning requires a synthesis of explicitly stated text 

information as well as relevant knowledge retrieved from long-term memory. Actually, 

the basic assumption at the root of mental model theories is that what is formed in the 

reader’s mind during comprehension transcends the literal meaning of the explicit text 

statements, encapsulating real world situations as the reader perceives them (Koda, 

2005). Kintsch’s Construction-Integration (CI) model (1988; 1998) will be discussed as a 

sample model in this section. This model is expected to facilitate not only the 

understanding of how the constructive nature of text comprehension is explicated in 

discourse processing theories, but also the understanding of targeted participants’ 

meaning construction process during the analysis of collected data. Another reason to 

select this model is that most of the relevant studies (e.g. McNamara et al., 1996; 

O’Reilly & McNamara, 2007) discussed in this chapter are based on Kintsch’s model.  
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Knowledge representation leading to meaning construction  

The present study examines the meaning representation and construction of L2 

readers from the low- and high-cohesive texts. Therefore, before explaining Kintsch’s 

model, this section briefly describes how knowledge is represented in the mind and how 

these representations lead to readers’ meaning construction.  

As Nassaji (2007) stated in his article, the issue of how knowledge is represented 

in the mind is “a theoretically vexing question” (p. 82). The discussion of mental 

representation has been influenced “not only by competing and at times radically 

different theoretical positions but also by different epistemological and philosophical 

beliefs.” Nassaji discusses five processes to underlie how knowledge is represented in the 

mind from a schema-theoretic perspective: selection, abstraction, interpretation, 

integration, and re-construction. Mental representations are formed selectively; that is; of 

all the information is a given situation, only that part of the information that is related to 

the schema is selected for the purpose of representation. Mental representations are 

abstractive in that of all the information present, only its semantic components are 

extracted to be encoded in memory, not its surface components. Interpretation of new 

information is based on the schema currently activated. Individual pieces of information 

cannot exist in the mind on their own either; they have to be “integrated into an organized 

and coherent global representation” (p. 82). Then, readers use this knowledge represented 

in the mind in comprehension.  

In comprehension process, readers map the information from the text onto the 

preexisting knowledge structures. Although this basic explanation shows how knowledge 

is utilized in comprehension, there is still no non-problematic, clear description about 

how exactly knowledge is represented in the mind and how it is used in comprehension 

(Nassaji, 2007).  It is important to note that none of the current models of L2 reading 

comprehension, which consider L2 reading comprehension an interactive process, specify 

how the interaction between the different knowledge sources takes place. Several studies 
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have been conducted to test the readers’ reading performance and the processes of 

working memory during meaning construction mostly using recall protocols. However, 

these studies did not assess readers’ elaborations and inferences about the text, which 

could have provided different results (Nassaji, 2007). Therefore, it is important to 

conduct further studies to investigate how textual properties affect readers’ mental 

representations of texts.  

L2 studies have been conducted to provide evidence for the validity of the 

application of Kintsch’s Construction-Integration model in L2 reading (Alptekin & 

Ercetin, 2011; Horiba, 1996; Horiba, 2000; Zwaan & Brown, 1996). These studies 

provide the evidence that comprehension and recall depend on the efficacy of the text-

base and the encoding of the properties of texts. Some of these studies (e.g., Horiba, 

2000) however, provide support for the idea that comprehension is a process of creating a 

text-base that includes the textual and rhetorical features as well as a knowledge-based 

interpretation of the text. Based on the analysis of relevant studies on his article, Nassaji 

(2007) suggests that previous studies have three implications for further L2 reading 

research and theory focusing on mental representation and meaning construction process 

(p. 101): (1) it is necessary to distinguish between different levels of meaning 

representations in L2 reading comprehension and study these levels with reference to the 

different procedures involved in generating them, (2) different knowledge sources, 

linguistic or conceptual, may involve different processes, which may have qualitatively 

differential effects on different levels of representation in text comprehension; and (3) 

knowledge in terms of explicit awareness may not be required for text processing. In the 

present study, it was assumed that Kintsch’s Construction Integration (CI) model, which 

is helpful in understanding the construction-integration view of L2 reading, might 

provide insights into understanding mental representations of readers from low- and high-

cohesive texts. The following section provides a short description of Kintsch’s model.    
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Kintsch’s Construction-Integration Model 

As in the theories of discourse comprehension, Kintsch’s model (1998) also 

assumes that text information is represented in multiple levels, including surface 

linguistic forms, meaning-based propositional networks and conceptually-driven situation 

models. Each proposition, as the smallest semantic unit in the text, contains a relational 

term, or predicate, and one or more arguments, in the form of either concepts or other 

propositions. In the Kintsch model, there are two levels of text-structure - microstructure 

and macrostructure. The propositions generated in the text are linked together and 

become interconnected with both their previous and subsequent propositions, 

representing the local meaning relationships (or the “microstructure), and with higher-

level concepts in the network, representing the more global relationships in the text (or 

the macrostructure).  

In terms of levels of interactive processing, the reader engages first in the 

linguistic processing of surface-level textual features. This process gradually paves the 

way to the construction of a text microstructure, which further includes relating 

propositions that are in close proximity within the text so as to form a coherent semantic 

whole. When the reader combines the locally-built semantic wholes, a text-base is 

constructed in the form of a macrostructure. In addition to text-based procedures 

involving the surface code (e.g. lexical decoding, word to text interpretation, syntactic 

parsing), text-base construction further involves the generation of inferences necessary 

for discourse coherence. Figure 2-2 demonstrates the simplified form of the CI model, 

which was reproduced by Kintsch (2004) adapting Schmalhofer, McDaniel, and Keefe’s 

model demonstration.  

This figure was created based on a story about a movie stunt that results in a fatal 

accident. For the surface-level of analysis, one sentence is shown, with word units L9 to 

L12 and syntactic units S8 and S9. The units at the surface level are connected not only to 

each other but also to the propositional units at the text-base level. The propositions of 
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the text-base are linked, in turn, to the situation model units, which are schemas. The 

schema has been partly filled in with information from previous portions of the text, but it 

is also updated with current information from the sentence being processed: An action 

and a result slot are filled in.   

Figure 2-2. Surface Structure, Text-base and Situation Level 

 
Kintsch (2004) adapted from Schmalhofer et al. (2002)  
L = word units; S = syntactic units  
 
 

As seen in Figure 2-2, in CI model, different levels, ranging from a letter feature 

level to a word level to a syntactic level, then to thematic and discourse levels, are 

activated textually, leading to information built through reciprocal interactions occurring 

both within and between levels. Textual features are important part of “construction 

process” (Kintsch, 1998). In integration process, the constructed text-base becomes 
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integrated into the reader’s global knowledge, forming a coherent mental representation 

of what the text is about or a situation model. For the construction of a situation model 

representation, the reader needs to have access to relevant general world knowledge and 

fill in new propositions and relations that are not explicitly asserted in the original text. 

These processes occur in short iterative cycles, in each of which a new network of textual 

meaning is constructed, processed, and then immediately integrated with what is retained 

in the working memory from the previous cycle. The integration process goes on until all 

of the inconsistencies in the mental representation of the text are eliminated, such that a 

coherent interpretation emerges. 

In the model, information from the discourse representation and general world 

knowledge is activated simultaneously. According to Kintsch, textual ambiguities are 

resolved by selecting from among alternatives that have all been activated before the 

contextual process begins. Inferences are made as a result of activations spreading rapidly 

from one part of the text to another, when the reader is prompted by retrieval tasks, or 

when difficulties arise during comprehension.  

A great strength of Kintsch’s model is that there is reasonably convincing 

evidence for the three levels of representation (surface, propositional, and situational) 

specified in the model (Nassaji, 2007). However, on the negative side, situation 

representations of texts are not always constructed, even by individuals possessing 

enough relevant knowledge to do so (Tapiero, 2007).  

According to Nassaji (2007), the CI model has been well researched in recent 

years by L1 reading researchers, and is now one of the most widely accepted scientific 

models of text comprehension in the literature. Although the model has been recognized 

in L2 reading as well, it appears that its full potential in L2 reading comprehension theory 

and research has not been well explored. In this study, this model was mostly utilized in 

the results section, when making interpretations about the way participants represented 

the texts. Although this present study focused on the use of text cohesion, and intended to 
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describe the meaning construction process of highly proficient readers, the basics of this 

theory might help our understanding of whether the lack of textual features in the text, 

which changes the degree of text coherence, creates any deficiencies in the reader’s 

inferential meanings generated from the text.  

Inference generation 

Inference generation occurs in the normal course of reading and is essential 

competence underlying text-meaning construction (Koda, 2005), especially for proficient 

college readers (Alptekin & Ercetin, 2010; 2011). The process of knowledge use in which 

every reader must engage to properly understand a text has been characterized as making 

inferences in text comprehension (Kintsch, 1998). The text-base, which captures the text-

internal meaning of the passage, is important for literal meaning construction. In addition 

to text-based procedures involving the surface code (e.g. lexical decoding, syntactic 

parsing), the extraction of meanings from sentences, and the gradual accumulation of 

meanings from processing successive sentences, text-based construction further involves 

the generation of inferences (e.g. bridging inferences) necessary for discourse coherence 

(Graesser, Singer, & Trabasso, 1994).   

To address the differences between inferences, Kintsch makes a distinction 

between problem-solving processes when “there are premises from which some 

conclusions are drawn” (p. 189) (inferences) and knowledge retrieval processes in which 

“a gap in the text is bridged by some piece of preexisting knowledge that has been 

retrieved” (p. 189). Table 2-1 shows the classification system of Kintsch for inferences in 

text comprehension (Kintsch, 1998, p. 189).  

The automatic retrieval process (including bridging inferences) that enriches the 

information in a text requires the activation of sufficient retrieval cues provided in the 

text. These cues are driven by explicit textual features, such as anaphoric references, 

connectives, signaling devices, and rhetorical predicates which normally bind 
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intersentential and intrasentential text constituents. However, sometimes the cues in the 

text do not provide necessary information for the reader to retrieve relevant information 

to bridge the gaps in the text. An extended search of memory through a “strategic, 

controlled, resource-demanding process” of deduction (Kinstch, 1998, p. 190) is required 

to retrieve what is needed to understand the text. This process, as opposed to text-based 

automatic local bridging, leads the reader to global bridging and requires effortful 

cognitive processes (Ozuru, Dempsey, & McNamara, 2009) such as integration of 

information located across larger distances by using logical and pragmatic resources.  

Table 2-1. Classification system of Kintsch for inferences in text comprehension  

! Retrieval! Generation!
! A! C!
Automatic!processes! Bridging!inferences!

Associative!elaborations!!
Transitive!inferences!in!a!
familiar!domain!

! B! D!
Controlled!processes! Search!for!bridging!

knowledge!
Logical!inferences!

 

Inferential comprehension, in addition to literal comprehension, is also an 

important component of L2 text comprehension and discourse processing. Previous 

research shows that the discourse provided by the text (e.g. text coherence) and the 

reader’s processing of this discourse using different knowledge sources (textual and 

knowledge-based) lead the readers to a proper and coherent understanding of the text.  

For example, the more conceptual gaps there are in text-based information, which makes 

a text less coherent, the more global bridging inferences need to be made in order to 

connect the various ideas in the text so as to generate coherent whole (Ozuru, Dempsey, 

& McNamara, 2009). If the reader cannot construct a proper text-base, literal meaning of 

the text, it is unlikely that the reader will be able to generate a coherent and deeper 
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comprehension of the text (Kintsch, 1998; Tapiero, 2008). L2 readers usually have 

propensity for text-based processing by relying heavily on surface-level features  

(Alptekin & Ercetin, 2011). Since L2 readers, especially lower-level readers, rarely 

engage in higher-level comprehension processes, they cannot adequately tackle a 

complex process like inferential comprehension.  

Previous research (Alptekin & Ercetin, 2010; Walter, 2004) also emphasizes the 

interaction of working memory (WM) capacity with language proficiency. They conclude 

that WM capacity interacts with language proficiency in that differences between L1 and 

L2 reading spans are less significant in the case of proficient L2 users. Previous research 

focusing on the relationship between processing and storage in L2 (Alptekin and Ercetin, 

2010; Stowe & Sabourin, 2005) argue that L2 readers expend their cognitive resources 

much more than in the L1, as L2 processing is less automatized than that in the L1. L2 

processing places a heavier demand on WM, causing L2 readers to switch their attention 

from processing to storage task demands. In their studies examining the effects of 

working memory capacity and content familiarity on literal and inferential 

comprehension in L2 reading, Alptekin and Ercetin (2010) conclude, “with proficient L2 

readers, processing the linguistic and propositional properties of a text does not present a 

serious challenge to their WM capacity” (p. 214). Literal understanding is essentially 

dependent on the level of language proficiency and surface readability features (e.g., 

decoding, syntactic parsing), and consequently does not impose on WM capacity. 

Inferential comprehension correlates with L2 processing, yet not with L2 storage. 

Following Koda’s suggestion on WM, Alptekin and Ercetin (2010) conclude that the 

processing dimensions of WM capacity and reading ability are one and the same. Readers 

who are able to control their selective attention to suppress irrelevant items and focus on 

relevant ones, in relation to both existing textual content and immediate access to 

available prior knowledge in long-term memory, appear to be not only better readers but 

also to have high WM capacity.  
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As discussed briefly above, previous research supports the claim that inferential 

comprehension, which requires reasoning beyond the text while representing a 

satisfactory understanding of what the text says, is considerably more cognitively 

demanding. An extended search of memory is required for inferential comprehension, 

which contributes to a deeper understanding of the text (Kintsch, 1998). Although the 

previous L2 research discusses the relation between working memory and text 

processing, and emphasizes the importance of text coherence on successful text 

comprehension, the field lacks research focusing on how coherence is tied to the 

underlying processes carried out by highly proficient L2 readers, and whether the lack of 

textual features in the text, which changes the degree of text coherence, creates any 

deficiencies in the reader’s inferential meanings generated from the text. The following 

section further discusses the role of text coherence in meaning construction by 

specifically focusing on the discourse features that contribute to text coherence, and also 

by providing the discussion of relevant research on the effect of text coherence on text 

comprehension. 

Text coherence and its effect on the meaning construction 

process 

As discussed in the previous section, discourse cannot be entirely reduced to 

sentences and utterances. Discourse has context, cohesion, coherence, and rhetorical 

structure that weave together and transcend the sentences in a text (Graesser, 

Gernsbacher & Goldman, 2003). Text provides linguistic conceptual knowledge that 

interrelates constituents in the discourse, such as time, space, causality, goals, and agency 

(Zwaan & Singer, 2003). This conceptual knowledge is constructed with linguistics 

features that signal how to connect constituents, such as connectives, punctuation, verb 

tense, and syntactic markers.  These linguistic features impose meaning and structure on 

individual sentences that go well beyond the compositional meaning of sentences in 
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isolation. In short, a text is not a sequential display of isolated words and sentences; 

rather, it is connected meaningfully, syntactically, lexically, and semantically.  

Halliday and Hasan (1985) define text as an important part of meaning 

construction as “language that is functional” (p. 10). “The meanings have to be 

expressed, or coded, in words and structures in a text but as a thing itself, it is essentially 

a semantic unit” (p. 11).  According to Meyer and Rice (1984), “ideas in a text are 

interrelated in a specific way to convey a message to a reader” (p. 319). Texts are 

obviously more organized than simple lists of sentences or ideas, and therefore, 

understanding their organization can shed light on important aspects of the reading 

process. The interrelated ideas in a text are constructed with discourse features, such as 

cohesive devices, and this construction leads to text coherence. Thus, readers are 

expected to be able to understand relationships among text elements, which are signaled 

both explicitly and implicitly through coherence and cohesion in a text (Koda, 2005).  

Coherence is a salient property of texts (Meyer, 1984, p. 325). A text’s surface 

structure offers a variety of reliable clues signaling coherence relations among concepts 

intended by the author (Goldman & Rakestraw, 2000). There are explicit and implicit 

methods to achieve text coherence. Explicit methods refer to identifiable text clues, 

including organizational conventions (e.g. paragraph formation, topic sentence 

placement, and similar graphic markers) as well as linguistic devices (e.g. connectives). 

Some textual features contributing to text cohesion have been marked in the sample text 

on page 30.  

To construct the meaning conveyed in this text, the reader needs to interlink 

propositions on the basis of (for example) argument overlap (e.g., them referring to 

foods), lexical repetition (foods) and other clues, such as connectives (though, while, yet). 

However, these features are only one group of devices building text coherence. 
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Though undoubtedly well-intentioned, this last provision is troubling, but not because 
anyone really cares about the provenance of Ban Ki-Moon’s turnip greens. Rather, it 
suggests a willful and dangerous ignorance about the tenuous state of global agriculture, 
and the prospects for feeding 9 billion people while also addressing biodiversity loss, 
water shortage, and, yes, climate change. Organic foods are enjoying skyrocketing 
popularity in the US and Europe, as are their ill-defined sidekicks, “natural,” “whole,” 
and “real” foods. Yet popular notions that these foods—and the agriculture that begets 
them—are at once better for people and for the planet turn out to be largely devoid of 
experimental support. Worse still, “organophilia” tends to go hand-in-hand with 
technophobic skepticism towards the very sorts of scientific approaches most likely to 
supercharge an ailing food system while leaving our planet intact” (Extracted from Seeds 
Magazine).  

Bold words: argument overlap Underlined words: lexical repetition Italic words: Connectives   

 

Texts use a variety of other devices to signal global coherence relations which 

indicate how paragraphs relate to the main theme of the text and how ideas are linked 

across paragraphs (e.g. co-reference). All these devices are usually named as cohesive 

devices (see the Table in Appendix B for the list of important cohesive devices and their 

definitions). In addition to these identifiable text clues, there are also implicit methods 

used to build a text that imply conceptual manipulations such as inference and reasoning, 

to connect text elements. For example, in the previous sample text, the author uses the 

word “organophilia” in the last sentence, whose meaning is connected to the meaning the 

reader will get from the previous sentence. The reader who is not familiar with food and 

food agriculture and, specifically, the word “organophilia” might need to generate 

inference using the meaning s/he will construct from the previous sentence.  

Cohesive devices and text coherence have been simply addressed in this sample 

text, but, in order to better conceptualize the purpose of this study and interpret its results, 

it is important to understand these two discourse features, coherence and cohesion, in 

depth, and how they are related but also different to a degree. Therefore, next section 

provides the definition of each feature.   
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Coherence and cohesion: A necessary distinction  

Coherence has been approached from different perspectives by different 

researchers. Some researchers view coherence as a linguistic, text-based entity, others 

regard it as non-linguistic, that is, reader-based. Halliday and Hasan (1976) defined it as 

the logical flow of ideas, connectivity of the surface text evidenced by the presence of 

cohesive devices. According to Halliday and Hasan, cohesion, one of the fundamental 

features of texture, “enables a text to function as a text” (p. 2). Cohesive devices, through 

which cohesion is realized, enable language to be produced that is connected and 

coherent.  

Coherence has been also defined as the means by which readers construct a 

mental model of a text (Carrel, 1982; Graesser et al., 2004). Coherence, as an information 

structure, guides the reader in understanding the text. For some researchers (e.g., 

Goutsos, 1997), neither the text alone nor the cohesive ties used in the text can account 

for the meaningfulness of a text. Rather, they believe it requires a number of other factors 

together such as organization, content of situation, and schemata of background 

knowledge. For example, according to McNamara and his colleagues, the notion of 

coherence is the degree to which text propositions are interconnected in the reader’s 

mental representation of the text (Graesser et al., 2004; Mcnamara et al.,1996; 2001). On 

the other hand, cohesion refers to the surface indicators of relations between sentences in 

a text. Although these surface indicators are important in building text coherence, readers 

might make coherent interpretation of a text, which is lacking cohesive devices utilizing 

other factors such as inferencing and reasoning. This idea relates to the main criticism 

Halliday and Hasan received on their concept of cohesion as a measure of the coherence 

of a text.  

The concept of cohesion defined by Halliday and Hasan has been criticized in the 

light of schema-theoretical views of text processing (Carrell, 1982). This criticism 

attempted to show that Halliday and Hasan’s cohesion concept, which encourages the 
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belief that coherence is located in the text and can be defined as a configuration of textual 

features, fails to take the contributions of the reader into account (Carrell, 1982). 

However, in his theory of language, Halliday possibly did not propose that cohesion 

alone could account for text coherence. For Halliday, meaning results from the interplay 

of three main components, namely, ideational, interpersonal, and textual. The ideational 

component is the expression of content; it has to with the language function of “being 

about something” (p. 20). The interpersonal component has to do with readers’ role 

relationships. And finally, the textual component is the part, which comprises the 

linguistic sources that form a text. Each of these components is further subdivided, one of 

which is the textual component of cohesion. Cohesion forms a system in itself, but, as 

pointed out earlier, is just one part of the complex set of relations that come together to 

form texture or coherence. 

Halliday and Hasan (1976) interpret cohesion as “the set of semantic resources for 

linking a sentence with what has gone before,” In Halliday and Hasan’s definition, “A 

text is a passage of discourse which is coherent in two regards: it is coherent with respect 

to the context of situation, and therefore consistent in register; and it is coherent with 

respect to itself, and therefore cohesive” (p. 23). According to Halliday and Hasan 

(1976), the primary factor of whether a set of sentences does or does not constitute a text 

depends on cohesive relationships between and within the sentences, which create 

texture. Graesser and his colleagues (Graesser, McNamara & Louwerse, 2003) state that 

the coherence of a text is defined by the interaction between linguistic representations 

and knowledge representations. When you put the emphasis on the text, coherence can be 

defined as characteristics of the text (i.e. aspects of cohesion) that are likely to contribute 

to the coherence of the mental representation.   

In all definitions provided by different researchers, cohesion that contributes to 

text coherence plays an important role because relationships between propositions 

determine the connectivity of the underlying concept, and these relations contribute to the 
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overall discourse theme and organization (Kintsch, 1998). The continuity expressed by 

cohesion in a text shows, at each stage in the discourse, the points of relations or contact 

with what has been said before. On the other hand, the continuity provided by the 

cohesion helps the readers to fill gaps in the discourse, and to supply all the components 

of the message, which are not present in the text but are important and necessary to its 

interpretation.  

Taxonomies of cohesion  

Considering the important contribution of cohesive devices to texture, readability 

and comprehensibility of a text, scholars have provided a number of taxonomies for 

cohesion, which share some common categories (See Table 2-2 for the cohesion 

taxonomies). Halliday and Hasan (1976) identify and classify cohesion into five 

categories: reference, substitution, ellipsis, conjunction, and lexical cohesion. The first 

four of these types are called grammatical cohesion. Hinkel (2001) lists features of 

cohesion: phrase-level connectors, sentence transitions, logical/semantic conjunctions, 

demonstrative pronouns, enumerative nouns, and resultative nouns.  

Graesser et al. (2004) applies a language framework to cognitive reading 

processing theory using a computational tool (Coh-Metrix) that analyzes texts for 

linguistic structures (Louwerse, 2002) and includes three categories related to cohesion: 

syntax, referential and semantic indices, and situational model dimensions2. Syntactic 

indices show the structure of sentences and clauses in texts and provide information 

about the relationships between ideas, thus promoting cohesion. These features indicate 

how syntactically dense a text is, with more density potentially making a text more 

difficult (Graesser et al., 2004). Referential and semantic cohesion address repeated 

                                                
2 These categories based on the description from the Coh-Metrix website sponsored by the 

Department of Psychology at the University of Memphis (McNamara, Louwerse & Graesser, 2002) 
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words and ideas that allow readers to connect previously mentioned ideas with new 

information in a text. This aspect of cohesion appears when a word (noun) refers to 

another word or idea in the text. Finally, situational model dimensions refer to the words 

that signal logical patterns in a text. As identified before, the process of reading has been 

described as the shaping of a mental model from a text, and this mental model is based on 

the words that signal logical patterns such as those which build causal cohesion in the 

text.  

Table 2-2. Taxonomies for cohesion  

Halliday & Hasan (1976) Hinkel (2001) Graesser et al. (2004) 
Grammatical 
 
- Reference 
{personal, demonstratives and 
comparatives} 
 
- Substitution  
{the replacement of one 
component by another} 
 
- Ellipsis  
{the omission of a component} 
 
- Conjunction  
{the indication of specific 
meaning which presupposes 
present items in the discourse, 
such as additive, adversative, 
causal, and temporal} 
 
Lexical  
{the repetition of the same 
or relative lexical items} 

Phrase-level connectors 
 
Sentence transitions 
 
Logical/semantic 
conjunctions 
 
Demonstrative pronouns 
 
Enumerative nouns 
 
Resultative nouns 

Syntax 
{text complexity, pronouns and 
lexical variety, connectives, 
logical operators, sentence 
syntax similarity}  
 
Referential and semantic 
cohesion  
{anaphor reference, co-
reference, and Latent Semantic 
Analysis} 
 
Situational model  
{words building causal 
cohesion in the text} 
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As stated in all definitions, especially the one provided by Halliday and Hasan 

(1976), these discourse features, coherence and cohesion, are important features that 

enable a text to function as a text. Therefore, analysis of these features can illuminate 

important features of both the texts’ and the readers’ contributions to the reading and 

understanding process (Meyer, 2003). Such an analysis might help to discover the aspects 

of a given text which are easiest or hardest for readers to understand. Reading research, 

including L2 reading, is not devoid of studies presenting the analysis of discourse 

features. The following section discusses a few L1 and L2 studies, which all have specific 

areas of concern relating to the present study.  

L1 studies on text coherence and comprehension  

In this section of the literature review, I reported on relevant studies conducted to 

investigate the effect of text coherence or cohesion on text comprehension. These studies 

are significant in that the findings provided theoretical and methodological implications 

to help identify methods for the present study within a more comprehensive and 

appropriate structure. Note that I do not describe all the details of these studies here; 

instead, focus is placed on their results to guide the present study. Also I describe how 

these previous works led me to new theoretical constructs and to research methods.  

McNamara and Kintsch (1996): Effects of prior knowledge 

and text coherence on learning from texts 

 In their studies on the role of text coherence in the comprehension of science 

texts, and also investigating the effects of prior knowledge on learning from high- and 

low-coherence history texts, McNamara and Kintsch (1996) utilized the construction-

integration model of text comprehension (Kitsch, 1988) and conducted two experiments. 

In this study, McNamara and colleagues hypothesized that low-knowledge readers will 

profit from a fully coherent text, whereas high-knowledge readers will learn better with a 

text that stimulates more active processing. The second experiment and its results will 
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mostly be discussed here.  

In experiment two, interactions among local and global text coherence, readers’ 

background knowledge, and levels of understanding were examined. The researchers 

found that readers who know little about the domain of the text benefit from a coherent 

text, whereas high-knowledge readers benefit from a minimally coherent text. They 

argued that the poorly written text (low-coherent ones) forces the knowledgeable readers 

to engage in compensatory processing to infer unstated relations in the text.  

According to this study, without adequate prior knowledge, students are limited in 

their constructive processes. A well-written, fully coherent, explicit text will allow them 

to form a good level of text-base understanding. However, one way to promote deeper 

understanding- the construction of an adequate situation model – may be to disrupt the 

coherence of the text at both the local level and at the level of its global organization. 

Especially in the case of a demanding scientific text, more is required for understanding 

than just the ability to reproduce the text itself. Usually, the reader must contribute 

information that was not explicitly stated in the text from his or her own store of 

knowledge. “Considerable active inferencing” (p. 3) may be required to link the text with 

the reader’s prior knowledge.  

McNamara (2001): Reading both high-coherence and low 

coherence-texts 

 McNamara conducted a follow-up study on the effects of text sequence and prior 

knowledge on text comprehension. Previous research (1996) has demonstrated that high-

knowledge readers learn more from low-coherence than high-coherence texts. This 

follow-up study further examined the assumption that this advantage is due to the use of 

knowledge to fill in the gaps in the text. In this study, participants read either a high- or 

low-coherence text twice, or they read both the high- and low-coherence texts in one 

order or the other. He predicted that reading the low-coherence text first should force the 
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reader to use prior knowledge to fill in the conceptual gaps. However, reading the high-

coherence text first was predicted to eliminate the need for prior knowledge to understand 

the low-coherence text, when the latter was presented second. As predicted, high-

knowledge readers benefited from the low-coherence-only text when it was read first. 

Low-knowledge readers benefited from the high-coherence text, regardless of whether it 

was read first, second, or twice.  

 In both the first study (1996) and the follow up study (2001), McNamara and his 

colleagues named the defined process as “reverse cohesion effect,” such that high-

knowledge readers showed better comprehension when they read a low-cohesion version 

of a text, whereas students with low knowledge have been shown to better understand 

and learn from more cohesive texts. According to the reverse cohesion effect, when there 

is a large overlap between the text and the reader’s knowledge, high-knowledge readers 

fail to process the information at a deep level because they do not use their knowledge to 

help them develop a coherent model of the text (Mcnamara, 2001).   

O’Reilly and McNamara (2007): Reversing the reverse 

cohesion effect 

In their more recent studies, O’Reilly and McNamara (2007) examined whether 

students’ comprehension skills affect the interaction between text cohesion and their 

domain knowledge. They specifically tried to determine whether comprehension skill 

mediates the interaction between prior knowledge and text cohesion in addition to the 

reverse cohesion effect found in 1996 study. They predicted that the reverse cohesion 

effect would only appear for less skilled, high-knowledge readers. For skilled, high-

knowledge readers, cohesion should facilitate comprehension because the readers would 

actively process the difficult text and the more coherent text-base in the high-cohesion 

version should lead to a more complete text representation. They also predicted that both 

comprehension skill and cohesion would help low-knowledge readers because skilled 
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readers are more likely to use strategies and make inferences, and the increased cohesion 

should allow readers to “form a partial model of the text” (p. 126). They conducted the 

study with 143 college students from a US university using prior-knowledge tests, 

comprehension skills test and high- and low-cohesion texts. They tested participants’ 

comprehension using comprehension questions including 10 open-ended questions, 5 

text-based questions, and 5 bridging-inference questions. They found that the benefit of 

the low-cohesion text was restricted to less skilled, high knowledge readers, whereas 

skilled readers with high knowledge benefited from a high-cohesion text.  

Studies (McNamara, Kintsch, Songer & Kintsch, 1996; McNamara, 2001; 

O’Reilly & McNamara, 2007) investigating the relationship between cohesion effects, 

coherence awareness and readers’ inferencing skills are mostly conducted in L1 cases, 

but they provide important results that should be considered in L2 studies. Are the 

findings in these L1 studies applicable to the L2 reading process? Do L2 readers at higher 

levels also need to depend more on their inferencing skills to build meaning as they read? 

Do they need an easier, coherent text to gain situational understanding, even though they 

are advanced L2 readers with the necessary language knowledge? 

L2 studies on text cohesion  

Studies examining text cohesion and coherence and their effect on text 

comprehension are not only limited to L1 studies. A number of studies have investigated 

individual differences in awareness of coherence and cohesion and their relation to text 

comprehension (Koda, 2004). This research suggests that individual differences exist in a 

reader’s ability to use connective devices such as coreferentials (e.g.a noun in one 

sentence that refer to a noun in another sentence) (Degand, Lefevre & Bestgen, 1999), 

logical connectors (Degand & Sanders, 2002, Ozono & Ito, 2003) and causal cohesion 

(Horiba, 1996). Two studies (Horiba, 1996; Degand & Sanders, 2002) will be briefly 

reviewed in this section because of their relevance to the proposed study. 
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Horiba (1996): Comprehension processes in L2 reading 

In her study, Horiba (1996) examined four groups of readers (L2 intermediate, L2 

Advanced, L1 Japanese and L1 English) when they processed and recalled two passages 

that varied in degree of causal coherence. The main hypothesis in her study was that L2 

readers attempt to construct a coherent representation of a text by utilizing information 

explicitly presented in the text and information generated from general background 

knowledge. In her study, she focused on three research questions, but one is especially 

related to the present study: How does a text’s causal structure influence the allocation of 

cognitive resources during reading - in particular, to the generation of inferences? The 

results of the study referring to the question above indicated that the degree of a textual 

coherence did not affect reading times for any group of readers. However, recall data 

indicated that the high-coherence texts were more memorable than the low-coherence 

texts for L1 readers, whereas this advantage was not found for L2 readers. This study 

showed that L2 readers did not differentiate between high- and low-coherence texts “in 

terms of the relative allocation of cognitive resources to various levels of processes,” 

whereas L1 readers reported more elaborative inferences for the low-coherence texts 

when compared with the high-coherence texts. L1 readers detected the causal structure of 

a text and generated backward inferences according to this structure. However, those who 

were not competent were not sensitive to the causal structure of a text. As a result, they 

did not construct a fully developed text representation that reflected the causal structure 

of the original text. The findings indicate that L2 advanced readers did not generate 

backward inferences corresponding to the text’s causal structure even on second reading. 

According to Horiba, one possible explanation for this seeming discrepancy is that for the 

advanced L2 readers the generation of backward inferences was most likely to be delayed 

because of the disruption in processing relevant sentences and words.    

This study is important in terms of its methods and results, but especially the 

results describing L2 advanced readers’ reactions to causal coherence. Verbal reports 
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collected by Horiba seemed to reflect how L2 readers were working on the construction 

of representation at both the propositional and situation-model levels interactively and 

simultaneously. L2 advanced readers first devoted much of their cognitive resources to 

lower-level processes that were needed for the construction of a propositional text-base 

that represented information explicitly provided in a text. While doing so, they were 

trying to construct a representation of the situation described in the text. Although they 

could not incorporate of all the information in the current sentence into their 

propositional text-base, they usually moved on to the following sentence. As they 

processed more sentences, their increased understanding of the situation helped reprocess 

the information that was left unresolved in earlier text. L2 advanced readers did not 

generate elaborations for the low coherence texts. Horiba explained this as follows: 

“Because the low coherence-texts are coherent at local levels, L2 advanced readers may 

have been satisfied that events were connected to each other in local discourse. In other 

words, they may have employed lower “standards for coherence,” compared with L1 

readers.  

Horiba’s study provides valuable explanation and interpretation on L2 readers text 

processing and their use of causal coherence by comparing their performance with L1 

readers in this study. However, she accepted that more research is needed on both the 

processing of linguistic information and the generation of inferences in order for us to 

better understand the dynamic nature of L2 text processing. She suggested future research 

focusing on L2 advanced readers, examining “whether or not L2 readers maintain lower 

‘standards for coherence’ than L1 readers” (p. 456).  

In this study, Horiba collected verbal reports from L2 readers of Japanese, and she 

analyzed the data collected first quantitatively, (for example, providing the mean 

proportion of think-aloud productions) and also using pre-determined categories of 

statements to analyze the data. In the present study, however, different research methods 
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will be used to analyze the data coming from L2 readers of English, which will provide 

new results for English L2 readers’ text processing.  

Degand & Sanders (2002):  The impact of relational 

markers on the comprehension of expository texts 

In this study, Dagend and Sanders conducted an experiment to test the impact of 

linguistic markers of relational coherence (connectives and signaling phrases) on the 

comprehension of expository discourse in both L1 and L2 readers.  Dagend and Sanders 

aimed to clarify the contradicting results from the literature in their studies. According to 

the researchers, there was no consensus on the exact effect of explicit discourse markers 

on text understanding in the literature. Markers would have a facilitating effect, an 

interfering effect or no effect at all. Their hypothesis was that texts with linguistic 

marking (connectives and singling phrases) should lead to better comprehension than the 

implicit versions for both L1 and L2 readers. In addition, they hypothesized that the 

effect of linguistic marking might be larger in L2 than in L1, unless the language 

proficiency is too low. Dagend and Sanders have argued that connectives and signaling 

phrases might be especially useful for readers who have trouble understanding the text, 

such as readers in a foreign language. To assess this issue, they compared reading 

comprehension of readers in L1 (French –Dutch) with their reading in L2 (French – 

Dutch). They based their experiment on the idea that the ability to process logical 

relationships within local contexts is a necessary but insufficient component of 

comprehension of such relations in extended discourse. In other words, L2 readers need 

an increased proficiency in order to be able to comprehend such relationships. The 

researchers argue that especially advanced L2 learners benefit greatly from structural 

markers, because “they have no trouble in understanding the connectives and other 

linguistic markers” (p. 743).  
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Readers in this study did not need specific background knowledge to understand 

the texts. The researchers selected texts from the popular scientific genre. While doing so, 

they aimed to reduce specific prior knowledge effects to a minimum in the sense of 

McNamara and Kintsch (1996). The researchers used the question-answering method, as 

it enabled them to specifically test the way in which readers have access to the target 

information (which was either preceded or not by a relational signal). Texts were 

manipulated with respect to the presence or absence of linguistic markers (causal 

connectives, casual signaling phrases).  

The results of the study have shown that these linguistic signals do indeed 

influence the reader’s representation after reading. On the other hand, the use of suitable 

relational markers which make explicit relations between text segments has been shown 

to accelerate the on-line text processing. What they found in this study was ‘strikingly’ 

different from previous findings in the literature. The literature showed that the effect of 

relational markers is limited to the on-line reading process, whereas Degand and 

Sander’s results showed that the presence of relational markers indeed affected the text 

representation that readers constructed after reading. They believe that this difference in 

results may “very well be due to the methods used to investigate the offline effect of 

relational markers” (p. 752). They stated that global measures other studies used, such as 

free recall or multiple choice questions, were also not sensitive enough to detect the 

effect that signaling phrases and connectives appear to have on text comprehension. 

Thus, they suggest that further comparison of the methods is an important consideration 

for future research. For example, they suggest, “further studies, which are combining on- 

and off-line methods, are needed to confirm the conclusion.”  

Their second hypothesis was that the effect of relational markers might even be 

higher for L2 readers than for L1 readers. However, this hypothesis was “borne out.” 

Although they found an overall effect language proficiency – L1 participants performed 

better than L2 – both L1 and L2 readers benefited from the presence of causal markers 
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during reading. This result did not support previous research in which it was argued that 

L2 readers tend to misunderstand or neglect relational markers so that they do not benefit 

from these signals. The researchers explained this finding in terms of the ‘inter-

dependence hypothesis,’ which states that cognitive and linguistic skills acquired in one 

language can be transferred to another language. This transfer does not take place at low 

levels of L2 competence. Readers need to have “a sufficiently high L2 competence level” 

(753). Based on this finding, Degand and Sanders (2001) suggested that further research 

is needed “to provide further insight in the exact role of textual characteristics in L1 and 

L2 proficiency.”  

Degand and Sanders’ study (2001) was conducted with intermediate L2 readers 

using the question-answering method. They provided results for the construction of a 

coherent mental representation after reading. This raises further questions about how 

these expository texts affect the construction of the mental representation during reading, 

which is the purpose of this present study. Considering the results of this study and 

researchers’ suggestions on research methods, this current study examines meaning 

representation of highly proficient L2 readers during reading and how they benefit from 

textual features (not only relational markers) that contribute to cohesion. In order to 

examine this process closely, qualitative research methods are used, which deviate from 

the methods used in previous research (e.g., Degand and Sander’s).  

Conclusion  

In this chapter, I reviewed the literature in areas that hold relevance to my study: 

reading comprehension process; discourse process; text coherence and cohesion; and, 

their relation to reading comprehension. Following the main points and interpretations 

from all these studies, I developed research questions and utilized research methods that 

extend and fill gaps in this research base. In my own study, I focused on think-aloud 
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protocols and interviews to gain a deeper understanding of the online text processing of 

advanced readers and to gain their perspectives on the benefits of textual features.  

Even though many studies have emphasized the executive function of text 

cohesion to control the reading comprehension process, their findings seemed to fall short 

of being comprehensive to understand the reading process of highly proficient readers. 

There have been no studies specifically focusing on highly proficient L2 readers, 

although there are a few comparing L1 and L2 readers (e.g. Horiba, 1996). This present 

study aimed to fill this gap.  

As Grabe (1991) claimed, a primary goal for ESL (English as a Second 

Language) reading theory and instruction is to understand what fluent L1 readers do, then 

decide how best to move ESL students in that developmental direction. Similarly, 

Bernhardt (2011) also mentions that there are differences across levels in comprehending 

the text, however, the acquisition of reading in a second language means the acquisition 

of native-like behaviors; i.e. “acquiring the automatic ability to process areas of the text 

that are critical for meaning” (Bernhardt, 2011, p. 26). Examining the reading processes 

of highly proficient readers who cope with extensive texts with which only the educated 

native speaker engages, therefore, will be helpful to understand how these readers 

approach these texts. As Bernhardt mentions, examining expert thought processes might 

bring us to a better understanding of what a novice reader must do in order to become 

expert at second language text processing (Bernhardt, 2011). Therefore, in this study, I 

examined highly proficient L2 readers, but from a different perspective and using 

different research methods than used in prior research. 
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CHAPTER III  

RESEARCH METHOD 

This chapter will discuss the methodology and research methods used to explore 

the research questions. I will start the chapter by providing an overview of the qualitative 

approach and the main reasons for choosing this approach. Then, I will explain each 

component of the research process: participants, text selection and modification, data 

collection, and analysis. This chapter will also discuss the purpose and outcomes of the 

pilot study conducted to primarily test reading texts and the research methods.  

Purpose of the study 

This study specifically examines two aspects: (1) whether the level of text 

cohesion – low vs. high makes a difference in the readers’ construction of meaning, and 

(2) how and to what degree readers benefit from textual features contributing to text 

cohesion. On the basis of this main purpose, I examine the following four questions:  

RQ#1: How do highly proficient L2 readers approach text cohesion and use 

discourse features that contribute to cohesion while processing texts written in 

their second language, English? 

1.1 How do they construct meaning representations in low-cohesive and 

high-cohesive texts? 

1.2 What discourse features do they use while building meaning 

representations from reading low-cohesive and high-cohesive texts?  

RQ#2: How do these readers perceive text cohesion and its effect on their own 

meaning representation and construction process? 

To describe readers’ approaches to text cohesion and also recognize readers’ 

perceptions of their own process, I employed close observation of reading processes in 

this study with the use of qualitative research methods.  
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Qualitative approach  

 Many valid reasons exist for doing qualitative research including “the nature of 

the research problem” (Strauss and Corbin, 1998). In my study, I used qualitative data 

collection techniques that enhance our understanding of the complexities in reading 

processes (e.g. think aloud protocol) and applied qualitative data analysis techniques, the 

grounded theory approach. Qualitative research is “an interpretive, naturalistic field of 

inquiry where researchers study things in their natural settings, attempting to make sense 

of, or to interpret phenomena in terms of the meanings people bring to them” (Denzin & 

Lincoln, 2000, p.3). In qualitative research, the researcher interprets the phenomena from 

the perspectives of participants. This was the key determinant in my selection of this 

approach for the study. In my research, I examined “what readers are doing”, but also 

attempted to understand “what they are thinking” - the nature of readers’ perceptions of 

their own processes.  

 Another reason was the lack of research in the field that uses a qualitative 

approach in the exploration of the effect of text cohesion on L2 comprehension process. 

Previous research (e.g. Degand & Sanders, 2002; O’Reilly & McNamara, 2001) has 

compared readers across different proficiency levels using experimental procedures. 

While previous studies have provided insights into quantifiable gains, they have been less 

informative about some of the nuances and richer interpretations that can be obtained 

using more in-depth qualitative approaches (Denzin and Lincoln, 2005). These studies 

have examined the readers’ memory of a text using recall or comprehension question 

responses but have not attempted to illuminate the comprehension process itself.  No 

clear interpretation of how coherence is tied to the underlying processes readers carry out 

when they read texts has been proposed (Tapiero, 2007). My study aimed to fill this gap 

by examining the ongoing meaning construction process that naturally takes place while 

the reader is progressing through a text, and also giving consideration to the readers’ 

perceptions of their own processes.  
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Grounded theory approach 

A variety of qualitative methods for data gathering and analysis techniques exists 

for conducting qualitative research. In my study, I used the grounded theory approach 

(Strauss and Corbin, 1998; 2008). In this approach, theory is derived from data, which is 

systematically gathered and analyzed through the research process (Strauss & Corbin, 

1998; 2008). Grounded theorists (e.g. Strauss & Corbin, 1967) describe an organic 

process of theory emergence based on how well data fit conceptual categories identified 

by a researcher, by how well the categories explain or predict ongoing interpretations 

produced by individuals, and by how relevant the categories are to the core issues being 

observed (Suddaby, 2006).  

 In this method, instead of starting the research design with a theoretical 

framework that influences the direction of the research or data, the researcher examines 

the collected data and allows the theory to evolve (Charmaz, 2004; Leedy & Ormrod, 

2005); therefore, it is crucial that the researcher approaches the study with as little bias or 

theoretical preconception as she could. Leedy and Ormrod (2005) warn that some 

researchers see these grounded theory steps as too prescribed, so that they “limit a 

researcher’s flexibility and may predispose the researcher to identify categories 

prematurely (p. 141)”. With this in mind, I conducted my research conscious of this 

warning. I allowed data to unfold and to provide direction to the study. I did not 

predetermine the categories; instead, I closely examined the transcripts of data coming 

from different data collection methods, in order to see if patterns would emerge with 

regards to text cohesion. 

 Another common misassumption about grounded theory is that it requires a 

researcher to enter the field without any knowledge of prior research. However, “the 

formulation of grounded theory was never intended to encourage research that ignored 

existing empirical knowledge” (Suddaby, 2006). For example, Glaser and Strauss (1967) 

state that although grounded formal theory can be generated directly from data, “it is 
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more desirable, and usually necessary, to start the formal theory from a substantive one” 

(Glaser & Strauss, 1967, p. 79). In this study, I discussed my review of relevant literature 

in Chapter 2, which was intended to provide initial direction in the process of developing 

new categories and properties and in identifying possible modes of integration across data 

generated from different data collection methods.   

For this study, grounded theory was chosen as: (a) it is appropriate when the study 

aims to explain a process (Glaser & Strauss, 1967, Charmaz, 2004); and (b) it is more 

appropriate when pursuing knowledge claims about how individuals interpret reality. My 

study also examines reading processes and furthermore, intends to describe the 

participants’ perspectives. As Strauss and Corbin (2008) clearly state in their book:   

 
Process demonstrates an individual’s, organization’s, and group’s ability to give 
meaning to and respond to problems and/or shape the situations that they find 
themselves to be in through sequences of action/interaction, taking into account 
their readings of the situations and emotional responses to them. As researchers, 
when we analyze data for process, we are trying to capture the dynamic quality of 
inter/action and emotions (p. 99). 
  

Analyzing data for process encourages “the incorporation of variation into the 

findings” (Strauss & Corbin, 2008, p. 100). In my study, I examined a complex reading 

process with a specific goal in mind, an improved understanding of the use of text 

cohesion in meaning construction process. Thus, while designing my study, I assumed 

that analysis of process might lead to the identification of patterns including variation as 

well. I looked for the similarities and differences in the way participants define situations 

and manage them. Although grounding concepts in data was the main feature of this 

study, I also used theory procedures flexibly and creatively when naming categories, and 

making comparisons. As Sandelowski (2007) stated, creativity, as an essential ingredient 

in grounded theory approach, “manifests itself in the ability of researchers to aptly name 

categories, ask stimulating questions, make comparisons, and extract an innovative, 
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integrated, scheme from masses of unorganized raw data” (Strauss & Corbin, 1998, p. 

13).   

Participants 

This study aimed to describe ‘highly proficient L2 readers’ reading processes. 

Therefore, the basic criterion for the initial selection of participants was that they were 

international graduate students at a US university who used English actively for various 

purposes, including the reading of academic and daily resources, researching and 

teaching. However, since the study was built on the basics of grounded theory approach, 

the participant selection became an evolving process based on the arising patterns and 

categories emerging from the pilot data as dictated by the theoretical sampling procedure 

(Corbin & Strauss, 1998). The inclusive and exclusive criteria for participant selection 

were finalized after the pilot studies were conducted.  

Adequacy of sample size in qualitative research is relative, as it should be neither 

too small nor too large for the intended qualitative product (Sandelowski, 1995, Marshall, 

1996). This exploratory study also used a qualitative approach requiring in-depth analysis 

of the participants’ reading processes. Therefore, it explored the experiences of a small 

number of participants that fit a typical think-aloud study (Denzin & Lincoln, 2005; 

Stake, 1994; Charters, 2003).  This study was conducted with a total of 11 students. The 

flexibility of “cumulative theoretical sampling” (Strauss & Corbin, 1998, p. 203) allowed 

me to follow directions indicated by the data; hence, a reduction in sample size was 

possible by choosing the most appropriate participants (Glaser & Strauss, 1967; Strauss 

& Corbin, 2008). I had to eliminate two participants. One of them did not want to 

complete the think-aloud task. The other participant did not complete the think-aloud task 

successfully, as planned in the training. Finally, the data collection was completed on a 

small scale involving 9 participants, who were all international graduate students 

pursuing their degree at a state college in United States. 
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 In order to match participants with the intended purpose of the study, I created 

study eligibility criteria that were inserted in the invitation letter sent to all graduate 

students at the university (See the IRB-approved participant recruitment materials in 

Appendix C). According to the inclusion and exclusion criteria, participants of the study 

were degree-seeking international graduate students (Masters or Ph.D.) who were 

studying in an academic program at the University of Iowa, and non-native speakers of 

English. They all used English actively for academic purposes (e.g. research, teaching 

and studying) as well as their personal daily usage.  

 Since this study was intended to include highly proficient L2 readers, I assumed 

that the language proficiency level of the participants was likely to affect the study 

results, as their reading process might vary depending on their L2 reading proficiency 

level. Therefore, in the initial selection of the participants, two language-level criteria 

were used to include and exclude the participants. Participants who scored over 100 on an 

Internet-based version of TOEFL (IBT Test of English as a Foreign Language) or over 

600 on a Paper-based version of TOEFL (PBT) were eligible to participate in the study. 

Newly admitted graduate students to the university who present TOEFL scores below 

100 on the IBT are required to complete an English Proficiency Evaluation on campus 

before their first registration for the classes. They are required to complete English as a 

second language (ESL) course work (typically within the first year of study) if specified 

as a result of the English Proficiency Evaluation. The graduate students who scored under 

100 in IBT TOEFL or under 600 in CBT TOEFL, but passed The University of Iowa 

English proficiency reading test successfully and were not required to take ESL reading 

coursework were also eligible for the study. International graduate students who study in 

language acquisition (e.g. Second Language Acquisition) and applied linguistics 

programs were not eligible to participate in the study, as they might have scholarly 

familiarity with the study content, which could affect the trustworthiness of the study. 

Only one student in a language-related program (Chinese as a second language) 
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participated in the study. This student has been a graduate student in a non-language 

related field before, and was in her first semester in the language program when she 

participated in the data collection.  

 To confirm that all recruited participants met the eligibility requirements of the 

study, participants completed an introductory survey before signing the consent form. 

The survey requested information about the participant’s current status as a student and 

their language background including TOEFL scores and English Proficiency Evaluation 

results (See the attached introductory survey in Appendix D). After signing the consent 

form (see the attached consent form in Appendix E), any screening procedures, tests, or 

studies were conducted to determine the eligibility. !
While selecting participants, I also considered the fact that reading is a complex 

process, and meaning construction and mental representation processes of different 

readers might result in great variety. The L2 readers chosen for this study presented a 

range of reading experiences, and these experiences were briefly described based on the 

background information coming from pre-reading interviews in the results section.  

Text selection and modification 

In this study, participants read two different texts on the same topic, but changing 

in degree of cohesion – one low-cohesive and one high-cohesive text (see Appendix F for 

the selected and modified texts). The two texts used in the study were selected from 

among several texts tested in the first pilot study. The final modification of the two texts 

was completed after the second pilot study.  

Pilot study 1 

The primary objective of this pilot study was to revise and then finalize the texts 

and the methods that would be used in data collection. Before the first pilot study, three 

texts on different topics (organic foods, climate change, and human behavior) were 

selected. The original texts were around six or seven pages long and would take a lot of 
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time to read and record. Therefore, the original texts were first cut without having any 

structural or lexical modification that might cause simplification. The purpose of using 

original texts without modification in the pilot study was to test whether readers are 

interested in reading about the topics and to see how they approach the discourse features 

and text coherence originally created by the author. Before piloting the texts, each text 

was analyzed for its cohesion level using the program, Coh-Metrix (see Appendix G for 

the attached Coh-Metrix analysis measurements for the three pilot study texts).  

After conducting the first pilot study with two participants, (see the Table attached in 

Appendix H for the pilot study data collection process), I made changes in the data 

collection process, methods, and the selection and modification of the texts. For example, 

as seen in Table 3-1, I eliminated some interview questions3. The eliminated ones were 

mostly opinion-oriented questions asking for extended information on previously posed 

questions and requiring extra information that sometimes ventured beyond the purpose of 

the study. For the successful implementation of a think-aloud protocol, I simplified the 

think-aloud training session by clarifying the training instructions and shortening up the 

training text4 (See Table 3-1. for the complete summary of the pilot study and the final 

modifications conducted for the main data collection).  

                                                
3 Data collection procedures used in the main data collection  (e.g. interviews, and think-aloud 

protocols) will be explained in detail in the following section, Data Collection. 

4 The content of the training session and the training text will be presented in the Data Collection 
section. 
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Table 3-1 Sum
m

ary of pilot study and final m
odifications for the m

ain data collection  

!
W
hat!has!been!done!and/or!piloted?!

Issues!to!be!solved!
W
hat!is!planned!for!the!m

ain!study?!

Technological!issues!
;!Cam

tasia!free!trial!dow
nloaded!

;!H
;drive!space!extended!!

;!Video!conversion!tim
e!in!Cam

tasia!is!too!
long,!w

hich!m
ight!affect!the!im

m
ediate!

conduction!of!cognitive!interview
ing!after!

think!aloud!!

!!

;!Setting!up!M
ac!com

puter!w
ith!Cam

tasia!
;!50!GB!H

!drive!+!external!hard!disk!space!

;!The!m
eeting!w

as!divided!into!tw
o!sections!to!

gain!extra!tim
e!for!video!conversion!

Text!selection!
;!3!texts!w

ere!selected!for!the!trial!!
;!Selections!w

ere!high;cohesion!texts!

;!Texts!have!been!analyzed!in!Coh;M
etrix!

;!The!length!of!the!texts!should!be!decided!
;!Text!1!w

as!used!for!the!m
ain!study!

;!!Another!text!on!the!sam
e!topic!as!Text!1!w

as!
selected!!

;!Texts!w
ere!m

odified!in!term
s!of!their!

cohesion!levels!

;!Coh;M
etrix!m

easures!w
ere!received!for!high!

cohesion!and!low
!cohesion!text!!

Participant!selection!
;!Only!tw

o!graduate!students!attended!the!pilot!study!!
;!Decision!should!be!m

ade!on!the!creation!of!a!
hom

ogenous!group!w
ith!a!sim

ilar!language!
background!!

;!The!study!w
as!conducted!w

ith!graduate!
students!having!diverse!background!(first!
language!and!course!of!study).!!!!

Think;aloud!(TA)!
protocol!language!

;!TA!conducted!in!English!w
ith!the!first!participant!

and!in!Turkish!w
ith!the!second!participant!

;!TA!protocol!report!of!language!should!be!
decided!!

;!TAs!w
ere!conducted!in!English!!

;!Precautions!w
ere!planned!to!increase!the!

quality!of!TAs!(e.g.!training!session)!

Research!m
ethods/!

Data!collection!process!
;!Final!post;reading!interview

!w
as!conducted!w

ith!
the!first!participant!
;!Think;aloud!training!w

as!m
odified!and!clarified!!

;!Validity!of!cognitive!interview
ing!should!be!

searched!and!tested!again!w
ith!another!

participant!

;!Post;reading!interview
!w
as!replaced!w

ith!
cognitive!interview

ing!!
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Text modification  

Based on readers’ interest and text cohesion during the think-aloud protocol, only 

one of the texts from the pilot study was selected to use in the main data collection. A 

new, second text on the same topic, but written by a different author was selected in 

addition to the one finalized in the pilot study. Both texts were obtained from popular 

science magazines (Seeds and Popular Science), concerning a popular topic – organic 

foods- for which everybody had some basic knowledge. The texts were originally of 

similar length and reading ease level.  

The selected original texts were first analyzed using the program, Coh-Metrix 

before they were modified (See Appendix I for the Coh-Metrix analysis of the texts 

before the final modification). Comparison of the two texts according to the 9 indices in 

Table 3-3 demonstrated that although the measurements did not differ much, the text 

titled, “Will organic food fail to feed the world?” had scores confirming its high cohesion 

compared to the text, “A Natural Obsession”. Therefore, I decided to modify the first text 

to make it more cohesive, and the latter one, less cohesive. The original organization of 

the text and the author’s style in presenting ideas (i.e. step-by-step discussion of the text 

ideas) also led me to make the first text more cohesive.  

Coh-Metrix cohesion measures and the text modification style of the previous 

relevant studies (e.g., McNamara, 2001; O’Reilly & McNamara, 2007) were two 

important main resources for me in modifying the texts. During the modification, I added 

some discourse features to the high-cohesive text, “Will organic food fail to feed the 

world?” to increase its cohesion level. I first shortened the text, identified the potential 

cohesion gaps within the original version, and then I added information that will be 

helpful for quick inferencing. I added sentence connectives (e.g. on the other hand, 

therefore etc.), and descriptive elaborations (i.e. short explanation of a technical term), 

inserted words to increase conceptual overlap (i.e. genetically modified products), 
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replaced pronouns with noun phrases, added topic headers (i.e. paragraph headings), and 

structurally rearranged only two sentences in the text. I omitted some conjunctions in the 

low-cohesive text, “A Natural Obsession” and made slight changes in the use of content 

words to decrease the type-token ratio. Table 3-2 below includes samples for each 

described modification. (See Appendix F for the final versions of the modified texts used 

in the study)  

Despite these slight modifications, my purpose was not to change the originality 

of the texts or the author’s presentation of an idea. Therefore, I did not attempt to make 

big changes in the overall text organization. For example, as seen in Table 3-4, there is no 

big difference between the texts in terms of their connectives. This will be explained in 

detail in the following section, Coh-Metrix analysis.  

Coh-Metrix Analysis 

Coh-Metrix is a computer tool which measures cohesion and text difficulty at 

various levels of language, discourse, and conceptual analysis (Graesser et al., 2004). 

Coh-Metrix (3.0) analysis provides 108 different indices of the linguistic and discourse 

representations of a text, including: coreferential cohesion, causal cohesion, density of 

connectives, latent semantic analysis (LSA), and syntactic complexity. These values can 

be used in different ways to investigate the cohesion of the explicit text and the coherence 

of the mental representation of the text.  

As stated in Chapter 2, according to Graesser and his colleagues (Graesser, 

McNamara & Louwerse, 2003), the coherence of a text is defined by the interaction 

between linguistic representations and knowledge representations. When you put the 

spotlight on the text, however, coherence can be defined as characteristics of the text (i.e. 

aspects of cohesion) that are likely to contribute to the coherence of the mental 

representation. Coh-Metrix provides indices of such cohesion characteristics. 



  

56 

Table 3-2. Sam
ple m

odifications from
 the texts 

M
odifications++

Low
.cohesive+text+

H
igh.cohesive+text++

Sentence+
connectives+

Om
itting+sentence+connectives+

“On+the+other+hand,+for+a+science.skeptical+com
m
unity,+

the+know
ledge+that+scientists+are+undaunted+m

ay+not+be+
com

forting+at+all.”+

Adding+sentence+connectives+

But,+despite+m
inim

um
+environm

ental+and+hum
an+health+im

pacts+of+organic+
techniques,+the$fact$rem

ains$that+…
+

D
escriptive+

elaborations+
N
o+explanation+for+technical+term

s+and+no+inform
ation+

about+cited+experts++

“This+is+a+technology+that’s+pretty+green,”+says+Paarlberg.++

W
orse+still,+“organophilia”+tends+to+go+hand.in.hand+w

ith+
technophobic+skepticism

+

Short+explanation+of+a+technical+term
,+and+inform

ation+about+cited+experts+

a+m
ajor+contributor+to+the+"sixth+extinction,"+ongoing+extinction+of+species+like+

plants+and+anim
als,+and+a+perennial+source+of+w

ater+pollution+

m
ove+them

+a+little+but+not+a+lot,"+says+biologist+N
ina+Fedoroff+

W
ord+insertion++

+
W
ords+inserted+to+increase+conceptual+overlap++

In+a+bid+to+bring+clarity+to+w
hat+has+too+often+been+an+em

otional+debate+

Pronouns+
replacem

ent+
+

som
e+farm

ers+have+turned+to+so.called+organic+techniques.+This+type+of+farm
ing+is+

m
eant+to+m

inim
ize…

/+This+seem
ing+contradiction,+organic+foods+for+healthy+

generation+versus+m
ore+foods+for+increasing+hum

an+population,+

Repeated+w
ords+

+
Repeated+w

ords+throughout+the+text++

The+w
ord+“perennial”+repeated+six+tim

es+in+the+high+cohesive+text+

Repeated+w
ords+betw

een+the+sentences++

…
+pesticides+to+specially+bred+crops+genetically+m

odified.+Crops+genetically+
m
odified+to+endure+drought+

Topic+headers+
N
o+topic+headers++

Topic+headers+in+question+form
at++

H
ow

+to+boost+organic+farm
ing?++

The+key+lim
it+to+further+yield+increases+via+organic+m

ethods+appears+to+be+nitrogen++
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In this study, 108 indices for each text were received, but only the measures in Table 3-3 

were presented, as they were determined to be salient discourse features that contribute to 

cohesion based on a review of cohesion-related studies (e.g., O’Reilly & McNamara, 

2007) and the original construction of the texts.  

The textual features including syntactic structure of the sentences and the author’s 

word selection such as the use of repeated technical terms in the text mattered to all 

participants attending to the pilot study. Thus, although 7 indices were considered in the 

evaluation of the texts before the first pilot study, three important measures – text 

easibility, syntactic complexity, and referential cohesion- were added to the analysis for 

the evaluation of the modified texts in terms of their cohesion levels. The complete list of 

Coh-Metrix measures for both texts is presented in Table 3.3.  

In Table 3-4, the traditional measures of text difficulty, the number of words, 

Flesch Reading Ease, and Flesch-Kincaid Grade level have been presented. These 

numbers suggest that low-cohesion text is likely to be easier to understand than the high-

cohesion text. However, there is often a reverse relation between cohesion and traditional 

measures of readability such as grade level and reading ease (Graesser et al., 2004). That 

is, as cohesion is increased, reading ease decreases, and the grade level estimates 

increase. This generally occurs because traditional measures of text difficulty rely on 

sentence length - the shorter the sentence length, the easier the text. However, increasing 

cohesion typically results in an increase in sentence length and thus increases text 

difficulty. Between the two texts selected for this study, the low-cohesive text has the 

lower reading ease and higher reading level than the high-cohesive text, showing that it’s 

easier to read, but this does not mean that it is easier to understand for L2 readers.  

To supplement traditional measures of readability and explain the cohesion level 

of the texts appropriately, I therefore offered some additional measures of text cohesion: 

causal cohesion, LSA global cohesion, connectives, type token ratio, text easibility, and 

syntactic complexity measures.  



 

 

58 

58 

Table 3-3. Coh-Metrix cohesion measures and their definitions  

Cohesion measure Definitions 
Number of words Total number of words in the text 
Reading ease The output is a number from 0 to 100, with a higher score 

indicating easier reading 
Reading level The grade levels range from 0 to 12.The higher the number; the 

harder it is to read the text.  
Text easability 
components 

These components provide a more complete picture of text ease 
(and difficulty) that emerges from the linguistic characteristics 
of texts. 

Casual cohesion  This is a ratio of causal particles to causal verbs. Cohesion 
suffers when the text has many causal verbs, but few causal 
particles that signal how the events and actions are connected. 

Referential cohesion Referential cohesion refers to overlap in content words between 
local sentences, or co-reference. Local cohesion is measured by 
assessing the overlap between consecutive, adjacent sentences, 
whereas global cohesion is assessed by measuring the overlap 
between all of the sentences in a paragraph or text. 

LSA global cohesion  LSA shows how conceptually similar each sentence is to every 
other sentence in the text. 

Connectives This is the incidence of all connectives in a text such as causal 
connectives (because, so), logical (and, or), contrastive 
(although/whereas) etc. 

Type token ratio  TTR shows type token ratio for all words. When the type-token 
ratio approaches 1, each word occurs only once in the text; 
comprehension should be comparatively difficult because many 
unique words need to be decoded and integrated with the 
discourse context. As the type-token ratio decreases, words are 
repeated many times in the text, which should increase the ease 
and speed of text processing. 

Syntactic complexity Coh-Metrix provides syntactic structure similarity between all 
adjacent sentences and all sentences and across paragraphs 
considering syntactical categories such as the mean number of 
words before the main verbs in the sentence, and mean number 
of modifiers per noun phrase. 

Adapted from Coh-Metrix program website, 2012 
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Table 3-4.  Coh-Metrix cohesion measures for the low and high cohesive texts 

 

Cohesion measure Low cohesive text High cohesive text 
Density of words 826 875 
Text easibility   
Syntactic simplicity  31.92 (percentile) 71.23 
Word concreteness  48.8 (percentile) 41.29 
Referential cohesion 0.37 9.01 
Referential cohesion   
Noun overlap  0.093 (mean) 0.197 
Argument overlap  0.189 0.268 
Anaphor overlap 0.039 0.015 
LSA (Latent Semantic 
Analysis)   

 

Semantic overlap between 
sentences 

0.095 (mean) 
 

0.248  

Semantic overlap between 
paragraphs 

0.191 0.356  

Lexical diversity    
Type token ratio 0.565 (all words)  

0.826 (content words) 
0.462 
0.623  

Connectives   
Incidence score 
(Occurrence per 1000 words) 
for all connectives 

89.588 (percentile) 92.571  

Casual Cohesion*   
Ratio of causal particles (P) to 
causal verbs (V) 

0.625 (mean) 0.32  

Syntactic complexity   
Syntactic structure similarity 
between all sentences and 
across paragraphs 

0.055 (mean) 0.066  

Readability**    
Flesch Reading Ease  44.428 (percentile) 40.065  
Flesch_Kincaid Grade Level 12.067  12.502  
Coh-Metrix L2 Readability 5.811 7.146  
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Causal cohesion is measured by the ratio of causal verbs and particles in Coh-

Metrix. The high-cohesion texts have a higher ratio, reflecting that the casual relations 

are more explicit in the high-cohesion text. Cohesion suffers when the text has many 

causal verbs (signifying events and actions) but few causal particles that signal how the 

events and actions are connected. With the exception of casual cohesion measures, all 

measures provided for the two texts in this study supported that the text “Will organic 

food fail to feed the world” has a high-cohesion level. The low-cohesive text had the 

higher casual cohesion level, but this was the only score showing its high cohesiveness 

compared to the other text. Expert evaluation of the text, along with additional measures, 

were considered in determining the cohesion level of the texts.  

Latent semantic analysis is a statistical technique for representing world 

knowledge, based on a large corpus of texts. In this analysis, the conceptual similarity 

between any two text excerpts (e.g., word, clause, sentence, text) is evaluated by the very 

large corpus of texts across 100 to 500 functional dimensions. The cosine value between 

vectors is used to measure the similarity between excerpts. I provided two LSA measures 

for the texts, semantic overlap between sentences, and the paragraphs, which showed that 

the high-cohesive text has higher degree of global semantic similarity.  

The type–token ratio is the number of unique words divided by the number of 

tokens of the words. Type-token ratios are computed for content words, and TTR scores 

are most valuable when texts of similar lengths are compared. When the type–token ratio 

approaches 1, each word occurs only once in the text; comprehension should be 

comparatively difficult because many unique words need to be encoded and integrated 

with the discourse context. In this study, the high-cohesive text had a lower type-token 

ratio considering all words, which shows that words are repeated many times in this text.  

The connectives measure is an indicator of how well words and phrases are 

connected to one another (e.g., when, such as, that is, consequently). The connective 
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measure was a little bit higher in the high-cohesive text than the low-cohesive one, 

indicating that there are explicit ties used in both texts.  

Finally, to support the text easibility measures, I focused on additional three 

measures: syntactic simplicity, word concreteness, and referential cohesion. The syntactic 

simplicity score was higher for the high-cohesive text, demonstrating that the text was 

syntactically simpler with familiar syntactic structures.  

To summarize, based on Coh-Metrix results, the text “Will organic food fail to 

feed the world” had higher cohesion than the other one, “A Natural Obsession”. It is 

necessary to note that this analysis is valid in terms of the comparison of the selected 

texts, and the use of only one method of analyzing text cohesion. After I modified the 

texts, three judges including the researcher analyzed the texts in terms of their cohesion 

level before the main data collection. One of the experts was a professor in the field of 

second language education and an expert in second language reading. The second expert 

was a doctoral student who is interested in meaning construction process as a researcher. 

They both examined the modified texts and Coh-Metrix results, and shared their ideas on 

the cohesion level of the text as well as their recommendations on the further 

modification of the texts as native speakers of English.  

Pilot study 2 

After I modified the selected two texts based on the measures received from Coh-

Metrix and the feedback from the two experts, I conducted a second pilot study. Two 

students tested the texts and the methodology one final time before starting the real data 

collection with the selected participants. I made slight changes in the vocabulary 

selection of the low-cohesive text after the second pilot test, as the readers in the pilot 

study found a few words in the low-cohesive text very unfamiliar, which hindered their 

understanding of the text. The purpose of the text modification in this study was not to 

make the one text more difficult than the other one in terms of vocabulary or structure. 
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Thus, I replaced these words with those most familiar to and frequently by the second 

language readers.  

Display of texts  

The modified reading texts were inserted to the website designed for the study. 

The website included the modified texts as well as think-aloud training texts and short 

information about the study and the researcher (see Figure 3-1 for the sample screen shot 

from the website). Including all research information on a single website was helpful in 

terms of maintaining all materials in one location as well as for the effective transition 

between materials while recording the data.  

Figure 3-1. Website screen shot 

 

Data collection  

Second language acquisition itself is a complex process. Because of its 

complexity, “it is not possible to investigate it from any single perspective” (Seliger and 

Shohamy, 1989, p. 22). Second language research design, the methodology used in the 
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research and the tools used to study specific context might vary depending on the 

researcher’s focus. 

Since I am looking at complex reading and meaning construction process in this 

study, I collected data from three major sources: (1) a pre-reading semi-structured 

interview; (2) think-aloud protocols; and (3) a post-reading task (cognitive interviewing) 

(see Table 3-5 for the process of data collection). As seen in Table 3-5, the study included 

two parts, which required two separate meetings with each participant. It took a total of 2 

hours 45 minutes to complete – 2 hours for the first phase, and 45 minutes for the second 

phase.   

Table 3-5. Process of data collection 

Phase I (First meeting) Time Period 
  

Part I: Introduction   
1. Introduction and consent form signing  5 min 
2. Pre-interview (for personal background information) 15 min 
3. Think-aloud training  15 min 
  

Part II: Think-aloud  
 1. Read with think-aloud (low and high cohesive texts) 25 + 25 min 
     1.1. Read the text and think aloud (Verbal reports)   
     1.2. Report meaning constructed from each paragraph/ every two 
            or three sentences 

 

  
2. Active reading with think-aloud (low and high cohesive texts) 15 + 15 min 
    2.1. Read the text and think-aloud (Verbal reports)   
           2.1.1. Underline text elements helping to make meaning   
           2.1.2. Report what hinders you to make meaning   

  
Phase II: (Second meeting)  40 min 
1. Post-reading task (Cognitive interviewing)  

1.1. Watching the readings (think-aloud products) with the 
 researcher and reflecting back to the thoughts and actions  

1.2. Final comments on texts, text difficulty  

 

  
Total  2 hours 45 min 

 

Table 3-5 shows the process of data collection including only the methods and 

timing. However, in grounded theory approach, the collection and analysis of data are 
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conducted almost simultaneously (Strauss & Corbin, 2008). In my study, I also 

conducted simultaneous collection and analysis process, but this chapter will present two 

important phases, data collection and analysis, separately (see Appendix J for the table 

that describes the process of grounded theory building in the study).  

Data collection techniques  

As seen in Table 3-5, in this study, multiple data collection methods were used to 

examine the reading process and to understand readers’ perspectives: semi-structured pre-

reading interview, think-aloud protocol (concurrent), and a post reading-reading task 

including cognitive interviewing. The pre-reading interview was conducted to gather 

information about readers’ background including their second language level and use, 

reading interests, and language/literacy skills (See Appendix K for the pre-reading 

interview questions). The pre-reading interview was followed with think-aloud protocol, 

in which participants provided concurrent verbal protocols while reading the texts. In the 

post-reading task, participants watched their think-aloud recordings with the researcher 

to reflect back on their thoughts and actions that emerged in the think-aloud process. I 

asked questions to the participants using a cognitive interviewing technique. The 

cognitive interviewing technique is a verbal reporting technique similar to a face-to-face 

interview, but the interviewer does not always ask prepared questions and probes for 

other specific information relevant to the specific answer given (Willis, 2005). In this 

study, the purpose of cognitive interviewing was to receive further clarification on the 

participants’ verbal reports provided during the think-aloud protocols as well as to learn 

about their perceptions on text cohesion.  

The data from the instruments, interview and post-reading task was used to 

triangulate the interpretations from the think-aloud data analysis. This is intended to 

inform the main meaning construction processes of the readers.  
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Think-aloud protocol: Concurrent verbal protocols 

To elicit L2 readers' processing behavior, I used a concurrent, think-aloud 

procedure (Bowles, 2010; Ericsson & Simon, 1996) in the study. Participants read the 

text for meaning and were asked to verbalize everything that was going through their 

minds while making sense of the texts, reporting the meaning, and making comments on 

their own processes.  

Think-aloud protocols have been used extensively to gain insight into the 

cognitive processes and strategies learners use while reading in their L2 (e.g., Abbott, 

2006; Nassaji, 2006). Ericson and Simon distinguish between verbal reports that require 

participants to verbalize their thoughts per se (non-metacognitive) and those that require 

participants to verbalize additional information, such as explanations and justifications 

(metacognitive). In the present study, I used both non-metacognitive and metacognitive 

verbal reports. I asked the participants to read the texts twice having two different think-

aloud protocols: (1) reading with think-aloud, and (2) active reading with think-aloud. In 

the first reading, they read the text and only reported the meaning they got after two or 

three sentences or one paragraph (non-metacognitive). However, all other comments they 

made on the text, sentences, and structures in this first reading were also accepted as part 

of metacognitive verbalization. Reading for meaning is important for the effective 

examination of participants’ comprehension process and their comprehension of 

discourse features (Swaffer, Arens, & Byrnes, 1991). So while asking the participants to 

read for meaning, I aimed to see how they link meaning and language use (e.g. discourse 

features).   

Since this study questioned “what discourse items the participants are taking into 

account while constructing meaning from the texts that vary in degree of cohesion” and 

aimed to learn about readers’ perspectives on text cohesion, it was necessary to collect 

more detailed, metacognitive think-aloud statements that would reveal the participants’ 

justifications regarding the meaning construction process. Therefore, in the second 
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reading, I provided verbalization instructions for the participants that specify the level of 

detail that they were expected to provide. I asked them to read the text again and make 

comments on sections facilitating or hindering their comprehension. This allowed them to 

confirm their meaning construction with language from the text (metacognitive). (See 

Appendix L for the instructions used for both think-aloud protocols conducted in the 

study).  

The quality of the think-aloud procedure for the study  

Despite the frequency with which think-aloud protocols are gathered in language 

research, they have limitations and challenges in the implementation process such as 

reactivity, which might influence the validity of the study. This study used concurrent 

verbal reports and thus, raises potential threats to the validity of concurrent verbal reports 

(Bowles, 2010; Ericson & Simon, 1993,). The validity of concurrent verbal reports is 

questioned because it is not known whether the act of verbalizing while completing a task 

is reactive – i.e., presenting as an additional task and altering cognitive processes rather 

than providing a true reflection of spontaneous thoughts (Bowles, 2010). This challenge 

should be considered carefully when examining learner performance. Ericson and 

Simon’s model (1993) predicts that verbalization of thoughts per se (non-metacognitive 

verbalizations) will be largely non-reactive; that is, they will reflect the nature of 

cognitive processes fairly accurately (Bowles, 2010), while slowing processing slightly. 

Furthermore, the model predicts that verbalization of justifications or additional specific 

information (metacognitive verbalizations) maybe more reactive, not only slowing 

processing but also potentially causing changes in cognitive processing. However, 

Ericson and Simon (1993) suggest that if the justifications or explanations that arise from 

verbalization would normally be produced in the process of solving the task, 

verbalization should not be reactive.  
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Several researchers questioned whether the assumption of non-reactivity is 

applicable to tasks in second language acquisition (Bowles, 2010; Yoshida, 2008; Bowles 

& Leow, 2005; Leow & Morgan-Shot, 2004). In her book, Bowles (2010) presented the 

results of a meta-analysis research on the reactivity of think-aloud protocols used in 

conjunction with verbal tasks. This meta-analysis was basically intended to answer the 

role of some factors causing reactivity such as (1) type of verbal report (non-

metacognitive vs. metacognitive), (2) language of verbal report (L1 vs. L2 vs. 

combination of L1 and L2), (3) language of task (L1 vs. L2), (4) type of task (reading vs. 

writing), and (5) L2 proficiency (beginning vs. intermediate vs. advanced). The major 

findings of this meta-analysis were that thinking aloud while completing a verbal task 

had a small effect on post-task performance.  

In her 2008 study examining the relationship between task type and reactivity of 

verbal reports in second language acquisition (SLA), Bowles concluded that 

metalinguistic verbalization lengthens the time participants need to complete the task and 

seems to hinder item learning. However, she stated that simply thinking aloud does not 

alter the basic underlying processes the study was set to investigate. Although Bowles 

(2010) suggested that more research is needed overall in examining reactivity, three 

factors she described – type of verbal report, language of verbal report, and L2 

proficiency - were especially considered in the design of the current study’s think-aloud 

protocol (see Table 3-6 for the main factors affecting the present study).  

Bowles warns that performing an additional task such as thinking aloud with 

instructions might alter the meaning construction process. With this idea in mind, the 

current study used two different reading with think-aloud activities including one 

metacognitive and one non-metacognitive. Participants read the texts twice and were 

asked to have active reading with instructions in their second reading. The repeated 

reading with instructions in this study was designed to support and enrich the first-time 

reading, and also to find answers for the second research question about reader 
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perspectives. The present study asked readers to think aloud in their second language 

(L2), English. As Bowles stated, it might require more time for second language users to 

produce reports than it would to construct the meaning from the text. Most of the 

previous studies described by Bowles (2010) were conducted with either beginning or 

intermediate proficiency L2 learners. Thus, they can make generalizations only about the 

effects of thinking aloud on lower level proficiency. In the present study, the participants 

were highly proficient L2 readers. Therefore, it was assumed that the proficiency level of 

the target group might reduce the potential for possible reactivity because of language of 

verbal report in the current study.  

  

Table 3-6. Factors affecting the quality of think-aloud protocols 

Bowles’s factors Present study 
Type of verbal report (non-metacognitive vs. 
cognitive) 

Metacognitive and non-metacognitive 

  
Language of verbal report (L1 vs. L2 vs. 
combination of L1 and L2) 

L2 

  
Language of task (L1 vs. L2) L2 

  
Type of task (reading vs. writing) Reading 

  
L2 proficiency (beginning vs. intermediate vs. 
advanced) 

Advanced 

Adapted from Bowles (2010) 
 
 

Considering its possible limitations and also the results from the first pilot study, 

the think-aloud protocols were diversified as much as possible. The study allowed each 

reader to read the text aloud at first and report the meaning, and then read the text silently 

and make comments. There was no time restriction to complete the reading and tasks. 

The participants (adult and high proficient L2 readers) were able to read the text or text 
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segments several times if they found it helpful for their comprehension. Despite these 

precautions, the study does not claim that the process emerging in the think-aloud 

sessions is exactly the same as the cognitive and emotional processes the readers follow 

during their natural reading. As Ericson and Simon (1993) pointed out, the reactivity 

limit in this study depends not only on the instructions given, but also on the 

characteristics of the task and the study purpose.  

Implementation of think-aloud protocol 

Considering the criticisms and the role of some important factors described above, 

this study employed the think-aloud protocol with highly proficient L2 readers. In this 

study, the verbal reports from the think-aloud protocols were taken as reflections of the 

conscious attention readers put forth during reading and indicated how they interacted 

with the text and text features during their comprehension process. Students read one 

high-cohesive and one low-cohesive text during the think-aloud protocol, and then shared 

the meaning they constructed from the text and also their thinking about the text.  

I recorded the process using a technological research tool, Camtasia screen 

capture software, which allowed the recording of readers’ interaction with the text 

including their highlights and written comments on the text. Camtasia is a tracking 

software program which records screen movements and all voices. It has the capability of 

recording and creating a movie file of each participant's computer screen, allowing one to 

play back the recorded session in its entirety (See Figure 3-2 for a sample screen capture 

from think-aloud process of a participant).  

For the successful implementation of the think-loud protocol, I included a training 

session for each participant. For most of the participants, the think-aloud protocol is not 

familiar, therefore it was necessary to train them to know what they were expected to 

report. Bowles’ (2010) data collection considerations about think-aloud were considered 

in the design of the training session and main data collection. Following the pre-reading 



 

 

70 

70 

interview, participants received an explicit written explanation of the think-aloud 

procedure. In addition to this information, I also provided general information about how 

the participants’ think-aloud sessions might contribute to the field of language research 

(Mackey & Gass, 2005). The written protocol: (1) provided a short description of what is 

meant by “thinking aloud”, (2) provided instructions about how they should think aloud 

(e.g. the level of detail and reflection required in the think-aloud), and (3) included 

training during which participants practiced thinking aloud and had time to ask the 

researcher any questions about the process (See Appendix L for the excerpt of the think 

aloud instructions used in the pilot study).  

   

Figure 3-2. Sample Camtasia screen capture  
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Post-reading task: Cognitive interviewing  

In a post-reading task, the focus was on readers’ perceptions of using text 

cohesion and textual features. I watched the recorded think aloud sessions before the 

second meeting to complete the cognitive interviewing. While listening to the verbal 

protocols of the participants, I wrote down some questions to ask during cognitive 

interviewing as well as highlighted the sections for which I needed further clarification 

from the participants (see Appendix M for a sample of prepared notes for the final task, 

cognitive interviewing). With the use of the screen capture software, Camtasia, I would 

be able to play some segments of the recordings back to the participants in the second 

meeting and they would be able to reflect back to their thoughts and explain their actions 

and meaning construction processes. For example, if there were sections for which the 

participants commented in detail on text cohesion, but did not explain it in the think-

aloud session, then I led them to talk about it further by asking some questions. In this 

post-reading task, I used a verbal probing technique (Willis, 2005), one of the cognitive 

interviewing techniques.  

Intensive verbal probing is a core verbal reporting technique that has been 

increasingly used by cognitive researchers (Willis, 2005). Assuming a face-to-face 

interview, the interviewer asks the target question and the subject answers it, but the 

interviewer then follows up by probing for other specific information relevant to the 

question or to the specific answer given. Table 3-7 presents sample probes under five 

categories, which are the sample questions I directed to the participants during cognitive 

interviewing. The first four categories were adapted from common cognitive probes by 

Willis (2005).  

Probing is a varied and complex endeavor (Willis, 2005). In this study, I tailored 

specific questions to the specific content of each reader; however, a basic set of questions 

was also prepared before cognitive interviewing to ensure consistency among participants 

(See common questions section in the Table 3-7). Common questions are the 
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comprehension, interpretation and comparison questions directed to each reader in the 

study. 

  

Table 3-7. Sample Cognitive Probes 

Cognitive Probe Samples 
Comprehension/I
nterpretation 
Probe 

What does the term “perennial” mean to you? 
What ARE the two DIFFERENT arguments the author discusses 
in this text? 

Paraphrasing  Can you read the first two sentences of the second paragraph and 
tell me what you understand one more time?  

Specific probe You think that you got the meaning of this sentence but you say 
that the following one does not make sense to you. Why do you 
think that this sentence does not make sense to you?  
Is there something missing in this sentence or in this paragraph 
that hinders your understanding? 
While reporting what you understood from the last paragraph, and 
also summarizing the text, you were not sure what argument the 
author supports, and could not be sure if he is biased or neutral. 
What was the reason leading to this confusion?  
You skipped some words “nutritionally, disturbingly” while 
reading and also reporting what you understood. Why did you 
prefer skipping these words?  

General Probes How did you arrive at that meaning?  
What helped you to get the meaning in this paragraph? 
Could you please briefly explain the reason for the meaning you 
got after reading the third paragraph in the second text? 
Was that easy or hard to understand?  
I noticed that you hesitated to express your ideas on this section of 
the passage. Is this because you did not understand it?  

Common 
questions 

What does this last provision in the second paragraph refer to?  
Why does the author think that the last provision mentioned in the 
first paragraph, “use of organic products” is troubling? 
How did you find the introductory paragraph? Would you prefer to 
read a different introduction? 
How did you find the relationships between the paragraphs?  
Could you please compare these two texts? Do you see a big 
difference between the two texts in terms of your understanding? 

Adapted from Willis (2005) common cognitive probes  
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The main goal of the post-reading task was to clarify the specific meaning 

construction process of the readers and their expressions during the think-aloud session. 

Therefore, using verbal probing, I would be able to focus on particular areas that appear 

to be relevant to the research problem (Willis, 2005). 

Some concerns also exist for the validity of verbal probing techniques. For 

example, the misuse of probes may lead the participant to particular types of responses, 

which produces reactivity. However, it is not clear that verbal probing technique 

introduces any more bias than does the usual practice of asking questions (Willis, 2005). 

This technique helped me to delve into the think-aloud recordings. To encounter the 

validity issues in my study, I carefully selected non-leading probing techniques that 

minimize bias as suggested by Willis (2005). According to Willis (2005), probes should 

be characterized by unbiased phrasing. It is preferable to list all reasonable possibilities 

rather than suggesting one possibility that might affect the participant’s answers.  

Setting 

Data collection including the think-aloud reading sessions was conducted in a 

small room in the Language Media Center at the University of Iowa, which includes a 

Mac computer with a network connection and the screen capture software, Camtasia. 

Think-aloud protocols were conducted with one participant at a time. I, as the researcher 

stayed in the room during the protocol, although I did not interrupt the reader nor ask any 

questions during the process. I preferred to remain present, as I wanted to give the 

instructions for each section separately and answer participants’ questions. When 

necessary, I periodically reminded the participants to continue thinking aloud. This 

verification is important to ensure the validity of the studies using think-aloud protocols 

(Bowles, 2010). While conducting the think-aloud protocols, I opened the texts the 

participants were reading on my own computer and followed what they read, listened to 

their verbalizations, and took notes on the texts for each reader including questions to ask 
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in the subsequent section, cognitive interviewing. Although these notes represented 

impressions of the readers’ text processing and were not based on formal scientific 

analysis, they were helpful in creating cognitive interview questions, and, eventually, in 

analyzing the data. They also served to help me understand and compare the process of 

each reader as an individual.   

Transcription of the data  

The data recorded from interviews (pre-reading and cognitive interviewing) and 

think-aloud protocols were transcribed using a transcription guideline developed for each 

section. The transcription was typed in the dialog format for the interviews. Table 3-8 

shows the transcription format for the pre-reading and cognitive interviewing.  

Table 3-8. Transcription guidelines for the pre-reading and cognitive 
interviewing  

Turn taking (R) for the researcher, and (student’s 
name) for student 

Pauses  (…..) 5 dots for long pause – (…) 3 
dots for short pause 

Overlapping speech  If the researcher and the participant 
speak at the same time, the 
researcher speech is presented 
brackets […] rather than using a new 
turn.  

Non-verbal comments  [laughs] for the participants’ laughs. 
Font Participants’ speech in italic format. 
Original text Participants re-read of some sections 

of the original texts in the final 
cognitive interview are embedded in 
their comments in “…” in non-italic 
format. 

 

Transcription included some basic marking features such as turn taking and pauses. The 

original textual sections to which the readers referred in their comments were also 
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included in the transcription of cognitive interviews by using brackets (See Appendix N 

for the complete example of transcribed interviews).  

When I was transcribing the think-aloud protocols, my aim was to describe the 

think-aloud activity of the participants in detail (Charters, 2012). The participants’ verbal 

reports were typed out as close to verbatim as possible. Transcription guidelines for the 

verbal protocols were developed with consideration for the think-aloud task 

requirements. Table 3-9 shows the transcription format for the think-aloud recordings. 

 

Table 3-9. Transcription guidelines for the think-aloud recordings  

Reread  Words, sentences or paragraphs the 
student prefers to reread are 
underlined.  

Rthree If the student reads a sentence more 
than twice, (Rthree) is typed in next 
to the sentence.   

Participants comments Participants’ short comments are 
presented in brackets in italic format 
[italic] 

High involvement and surprise  If the student displays high 
involvement or surprise on some 
specific part of the text, a word, 
phrase or sentence, they are 
presented between slashes /WORD/ 
or (!) exclamation point is used to 
mark the words  

Pauses (…..) 5 dots for the long pauses, and 
(…) 3 dots for the short pauses are 
used  

 

As explained in detail in the data collection section, during the think-aloud 

protocol, each participant was required to read one paragraph or at least three sentences 

when the paragraph was too long to report the meaning. The verbal protocols were parsed 

into smaller units of meaning with consideration for the participants’ pauses. These units 

(the readers’ meaning reports and their comments) were embedded into the original text 

(Please see Figure 3-3 for the transcribed think aloud protocol).   
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Figure 3-3. Sample transcription for the think-aloud protocol 

 
 

Data analysis  

In qualitative research, data collection and analysis are not chronological stages in 

the research process but occur simultaneously and mutually influence one another from 

the time research begins (Glesne, 1999). In this section, I will describe the process of 

analysis in light of the grounded theory approach, which led me to conduct an iterative 

analysis, a recursive process with theories emerging as data is collected. I started analysis 

relating to first set of data collected. I analyzed multiple sources of data holistically for 

each reader using coding procedures from the grounded theory approach. In addition to 

the main data sources including the interviews and think-aloud protocols, I considered the 

notes taken during think-aloud task while analyzing the data and creating the codes. The 

multiple data sources were analyzed according to Strauss and Corbin’s (1998; 2008) 
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description of open coding, axial coding, and selective coding (See Figure 3.4 for the 

process of data analysis).  

As seen in Figure 3-4, the think-aloud recordings were analyzed simultaneously 

with the data coming from the pre-reading interviews. After open coding was completed 

with the think-aloud protocols, open coding of the cognitive interview was conducted to 

explore readers’ perceptions on their own reading processes (RQ# 2). Then, the data from 

all three data collection sources were further analyzed through comparison. This analysis 

was conducted to determine similarities and differences across the data sources and to 

triangulate interpretations from the think-loud analysis.  

Open Coding 

Open coding is the analytic process through which concepts are identified and 

their properties and dimensions are discovered in data (Strauss & Corbin, 2008; 1998). 

During open coding, I broke down, examined, compared, conceptualized, and categorized 

the data. Open coding began with a line-by-line analysis of the transcripts, which 

generated conceptual labels regarding research question 1 and its sub questions - the 

readers’ reading process and their use of text cohesion while constructing meanings. I 

first identified the similar text processing activities of the readers. Conceptual names 

were first noted in the texts.  

Line-by-line analysis was followed by whole sentence and paragraph coding 

using guiding questions offered by Strauss and Corbin (1998; 2008) (e.g. What is the 

major idea brought out in this sentence or paragraph?). Some questions turned out to be 

productive for me, leading to answers, and raising important issues. I also constructed 

questions that would lead to answers which would serve the development of theoretical 

formulation. After whole sentence and paragraph coding, I categorized the processing 

activities of the readers under a common heading by using “act of naming” (Strauss & 

Corbin, 1998, p. 62) (See Appendix O for the sample line-by-line analysis of the data). 



 

 

78 

78 

Figure 3-4. Process of data analysis  

 

Adapted from Strauss and Corbin’s data analysis process description (2008) 
 
 

During open coding, coded text was organized into Excel coding sheets with the 

code name followed by instances of the particular code labeled beneath. These sheets 

organized the numerous sources of data as well as facilitated the categorization of codes 
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into conceptual categories (See Appendix P for the sample Excel grouping extracted from 

the big Excel file created during open coding). I collected information about the 

qualitative data analysis software (e.g. Nvivo) based on scientific articles (e.g. Auld et. al, 

2007; Welsch, 2002; Bringer, Johnston & Brackenridge, 2004). After learning the 

software, I found it useful for the interview analysis, but not for the analysis of the verbal 

protocols and the cognitive interviewing task that included different questions for each 

participant in the study. It would be difficult for me to group categories and samples in 

the software considering all different questions; therefore, I decided to use Excel for the 

holistic analysis of my data. Excel’s structure, data manipulation and display features 

were all appropriate for the analysis of my data.  

Axial coding 

Once concepts begin to accumulate, during axial coding, I categorized the 

numerous initial codes and concepts into larger conceptual categories by “making 

connections between a category and its subcategories” (Strauss & Corbin, 1998, p. 124). 

This resulted in the development of broad conceptual categories describing how readers 

use text cohesion and whether they benefit from text cohesion while making 

representations of the low- and high-cohesive texts. Grouping the readers’ text processing 

activities under a common classification during axial coding did not show that they were 

exactly the same. Some of them shared common characteristics, and these related 

meanings enabled them to be grouped. By grouping concepts into categories, I reduced 

the number of units with which I was working. These categories had analytic power later 

because they had the potential to explain and predict the processing activities of the 

readers (see Appendix Q for the sample Excel coding including categories created during 

axial coding).  
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Selective coding  

Once I had a manageable number of broad conceptual categories, I began 

selective coding to relate the broad conceptual categories to each other in order to 

perceive patterns and relationships. Finally, I selected a main category or “core category” 

related to all other categories (Strauss & Corbin, 1998; 2008) (See Appendix R for the 

final Excel file created during selective coding). Using the grouping created in Excel, I 

selected main themes (e.g. local level of processing) and grouped these final categories 

with the core matching processing activities of the readers and marked the processing 

differences the readers displayed depending on the cohesion level of the text. These 

reader processing activities were the primary guide for creating the main themes of the 

study.  

Systematic comparison technique 

In addition to these analytical techniques, I also used one of the systematic 

comparison techniques Strauss and Corbin (1998) suggest to facilitate analysis-

systematic comparison of two or more phenomena. This means comparing an incident in 

the data to one recalled from experience or from the literature. The purpose of this 

comparison is to sensitize the researcher to properties and dimensions in the data that 

might have been overlooked. The researcher compares concepts and this might be close 

in (similar in nature to the concept the researcher wants to explore) or far out  (dissimilar 

to the concept under exploration). I used a comparison technique to compare concepts 

which emerged across multiple data sources, and also to compare emergent theory with 

extant literature. The comparison technique also helped with naming the categories. 

While naming the categories, some names arose from concepts discovered in the data, 

from my own perspective as the researcher, and from the focus of my research and the 

research questions. However, some names came from the literature such as very strong 
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concepts coming with established analytical meanings (e.g., inferencing). They have 

proven relevance to my study as having emerged from the data as well.  

Issues of Credibility, and Trustworthiness 

Like rationalistic studies, naturalistic studies must account for validity, reliability, 

objectivity and generalizability. Guba & Lincoln (1994) propose that these rationalistic 

terms can be translated into terms more suitable for naturalistic studies, respectively; 

credibility, dependability, confirmability, and transferability. This section will discuss 

two terms - credibility and transferability- that apply to this qualitative research study.  

In order to ensure the credibility of my data analysis and interpretations, I 

collected and analyzed multiple data sources in order to triangulate my data and build an 

in-depth understanding with rich descriptions of the phenomenon being studied. Multiple 

data collection methods create “overlapping data” which cross-validate one another 

(Creswell, 2007; Guba & Lincoln, 1982). In my study, I triangulated the data as well as 

using the iterative, recursive process of grounded theory to assure that my findings were 

data driven. Peer review provided an external check of my research process. Coding was 

checked with a co-rater who has experience in meaning construction processes, and 

educational research. I also conducted member checking to assure accuracy in how 

participant views were represented.  

 To enable readers to transfer information to other settings and to determine 

whether the findings can be transferred, I applied several different techniques. I provided 

rich and thoughtful descriptions of the data collected in the study. I illustrated the 

findings presented in the Results chapter with numerous examples from the data. With 

the use of theoretical sampling in the framework of grounded theory, I could confirm 

whether further data is needed to support the initial results. In the Discussion chapter, I 

integrated my findings with previous research conducted in the field and in this way; I 

could provide clear connections and synthesis. 
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Summary 

This exploratory, descriptive, qualitative study examined highly proficient L2 

readers’ meaning construction process from the texts with varying degrees of cohesion. 

My main question was: How do highly proficient L2 readers construct meaning from 

texts which vary in degree of cohesion and use discourse features that contribute to 

cohesion while constructing meaning from these texts? This main question and its sub-

questions were investigated through multiple qualitative research methods and 

techniques, including think-aloud protocols and interviews (semi-structured and cognitive 

interviews). The multiple data sources were analyzed using a grounded theory approach 

(Corbin & Strauss, 2008; Strauss & Corbin, 1998). The data was analyzed according to 

Strauss and Corbin’s (1998; 2008) description of open coding, axial coding, and selective 

coding. This led to the development of a grounded theory of the meaning construction 

process which, addresses the meaning representations of L2 readers from the low- and 

high-cohesive texts while specifically considering readers’ perceptions over their own 

meaning construction processes. 
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CHAPTER IV 

RESULTS 

This chapter presents the results of the data analysis addressing the two research 

questions that guided the present study:  

RQ#1: How do highly proficient L2 readers approach text cohesion and use 

discourse features that contribute to cohesion while processing texts written in 

their second language, English?  

1.1 How do they construct meaning representations in low-cohesive and 

high-cohesive texts?  

1.2 What discourse features do they use while building meaning 

representations from reading low-cohesive and high-cohesive texts?   

RQ#2: How do these readers perceive text cohesion and its effect on their own 

meaning representation and construction process? 

 

The results of the study are reported in three major parts – reader profiles, 

meaning representation process resulting from low- and high-cohesive texts, and reader 

perspectives- corresponding to the core aspects of the reading and meaning construction 

process: readers, texts, and processing activities addressing the interaction between 

readers and texts (reading situation). (See Table 4-1 for the outline of the presentation of 

the study results). The detailed description of the readers is presented in the first section. 

Then, the meaning representation process of these readers is discussed to answer the first 

research question (RQ#1) and its sub-questions (RQ#1.1 and RQ#1.2). Processing 

activities emerging in this study show that the reading process of the participants is not 

linear. There are interrelationships between the levels of processing, textual features, and 

L2 readers’ characteristics. Therefore, although the writing is presented in a linear way in 

this chapter, the content of each section relates to the other sections. For example, 
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readers’ perspectives on text coherence, referring to the second research question 

(RQ#2), are also discussed as part of the meaning representation process. Finally, 

participants’ shared and individual perspectives on the texts and on their meaning 

representation process are summarized to answer the second question and provide a 

synthesized conclusion to this chapter.  

 

Table 4-1. Outline for the presentation of the study results   

Readers Meaning representation process from low and high cohesive texts  
(RQ 1, RQ 1.1, RQ 1.2) 

Participant (L2 
readers) 
profiles  
⇒ 

Levels of 
processing 

Processing 
differences & 
similarities  
(RQ 1.1)  

Benefit from 
discourse 
features  
(RQ 1.2)  

Reader 
perspectives  
(RQ 2) 
⇐ 

Readers as 
collectors of 
meaning 
 
 
Readers as 
creators of 
meaning  
 
 

Local level of   
processing 
 
Global level of 
processing 
 
Maintenance of 
information 
 
Integration of 
information 
 
Inferencing 
 

Engagement 
toward 
building 
coherent 
representation 
 
Transformative 
and evolving 
representation 
 
Level of 
inferencing and 
integration 
 

Explicit 
discourse 
features 
benefitted  
 
Implicit 
discourse 
relations 
benefitted 
 
Discourse 
features 
ignored or 
omitted 

Shared and 
individual 
perspectives  

 

Participant Profiles 

Current reading theories focus on the interaction between the text and reader, 

assuming that the reader has a direct influence on the selection of features for processing 

(Bernhardt, 2011; Nassaji, 2003, Zwaan, 1996). This view is helpful toward 

conceptualizing how the reader accepts the input and constructs meaning, and how the 

mixture of both, input language and reader processor, brings about an understanding 

(Bernhardt, 2011). For the context of this study, the act of reading also refers to how the 

reader processes written text and how that processing brings about a conceptualization of 
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what is written. Therefore, it is important for the results of this study to describe the 

readers’ characteristics.  

A total of nine international graduate students participated in the study. Basic 

information regarding each participant is presented in Table 4-2. This basic information 

reflects each reader’s current status as a student and language background based on the 

information gained from the introductory survey.  

 

Table 4-2. Basic information on participants  

Grouping Name Major First language TOEFL 
Collectors of 
meaning 

Ali Pharmacy Arabic 93 
Jessie Biomedical Engineering Korean IELT 
Wenwen* Teaching Chinese as a Second 

Language 
Chinese 100 

Xiaolin Educational Measurement and 
Statistic  

Chinese 100 

Huyen Urban and Regional Planning  Vietnamese 103 
 
Creators of 
meaning 

Natasha Sociology  Russian 117 
Akash Computer Science Hindi 116 
Kerem Physics  Turkish 98 
Nan Educational Measurement and 

Statistic 
Chinese 112 

* Wenwen had been a graduate student in a non-language related program before starting her new 
program Teaching Chinese as a second language. This is her first semester in her new 
program. 

 
 

As seen in Table 4-2, the study included a diverse group of participants in terms 

of their first language background (1 Hindi, 1 Turkish, 1 Arabic, 1 Korean, 1 Vietnamese, 

1 Russian, and 2 Chinese), and their professional fields (5 students from social sciences 

and 4 from science field). Their TOEFL IBT scores ranged from 93 to 117 for the total 

test. Only one participant, Jessie, took the IELT test for her Master application which met 
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the admission requirements for her current doctoral program. Table 4-2 also includes the 

categorization of readers: (a) readers as collectors of meaning, and, (b) readers as creators 

of meaning, which is based on the readers’ verbalized thoughts revealed during the think-

aloud protocols.  

Although the participants selected for the study are all advanced level L2 readers, 

and meet the study’s participant selection criteria (e.g. TOEFL scores), the analysis of the 

data generated some clues that led to the grouping of the readers. The two reader 

categories and the characteristics of the readers determining each category are described 

in the following section. This section also provides profiles from each participant as a 

second language reader based on the information gained from the interviews in which the 

readers were asked about their personal reading experiences and interests. 

L2 readers as “collectors of meaning” or “creators of 

meaning” 

In this study, each participant is accepted as a person with a view. The 

participants are all highly proficient readers as graduate students who use academic 

English actively for learning, teaching, and conducting research in a US university. They 

all have the ability to process linguistic features while trying to comprehend content of 

the high-level texts in their own fields and assess the content’s accuracy. However, the 

emerging data show that at this level, there is still diversity in approaches to the reading 

process. 

Based on the analysis of think-aloud protocols and cognitive interviewing, two 

groups of readers emerged in the data: (a) readers as collectors of meaning, and (b) 

readers as creators of meaning (Table 4-3 on page 95 presents the summary of 

comparative features of two groups of readers).  
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Readers as collectors of meaning  

All readers, including first and second language readers, are collectors of 

meaning, as text processing in any case involves the transmission of meaning from the 

author to the reader via the text. However, in this study, readers’ engagement level with 

the text was not exactly the same across the readers. The first group, “collectors of 

meaning” tended to be more involved with processing what the text is telling and thus 

mostly drew on textual knowledge while constructing meaning. They used their own 

knowledge and gained knowledge from the text limitedly in the reading process. The 

following example is a good indicator of Ali’s propensity for text-based processing while 

extracting meaning from the low-cohesive text: “This paragraph, uh, is talking about the, 

uh, type of the farming or adding the scientists to the farming.  It says scientists tried to 

use some artificial and they say it’s not easy to make, um, organic food.” As seen in the 

example, the readers attempted to gain a literal understanding of the text by making 

connections between intersentential sentences5 and repeating the content words from the 

individual sentences. Especially while reading linguistically and semantically complex 

sections of the texts, they attempted to make simple paraphrases of the sentences or to 

only identify the topic based on repeated or familiar content words. In the following 

example, Xiaolin attempted to build the gist of the paragraph by listing the isolated 

meaning units and using the content words she is familiar with. The bold words in the 

example are the key content words and the sentences Xiaolin copied from the text in 

constructing her meaning representation, which is not coherent and complete overall.  

                                                
5 The processes of readers in the collectors of meaning category differed slightly between the first 

time and repeated reading of the text. This will be explained in the following section, meaning 
representation process. 
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The extra focus of the “collectors of meaning” on understanding the individual 

words and sentences does not mean that these readers cannot reach the global gist of the 

text. The collectors of meaning could recognize the main ideas, but showed less evidence 

of integration in their overall representation from the text. They used less elaboration, and 

generated fewer inferences compared to the “creators of meaning,” and their text 

summaries included isolated meaning units extracted from different paragraphs. The 

inferences they generated were mostly bridging inferences to overcome the meaning 

representation difficulties they have engaged with in the local level, processing of the 

individual sentences6. In the following example, Ali focused on the semantic context 

(e.g., the word “troubling” in the original text) to make inferencing while explaining the 

main idea of the paragraph. “The author talk in this paragraph about the difficulty of the 

discussion or argument.” Using the negative words “troubling,” “dangerous,” and 

“rather,” he could represent the negation mentioned in the paragraph, but his word-based 

bridging inferencing did not help him construct a coherent representation reflecting the 

                                                
6 The processing differences across the readers including their information integration and 

inferencing activities will be discussed in the following section, meaning representation process, in detail 
with further examples. 



 

 

89 

89 

details of the paragraph. Similar processes have been detected in the creators of meaning, 

but rarely.  

The task demands (e.g., think-aloud requirements including reading aloud and 

reporting aloud in English) and textual issues also influenced the comprehension level of 

collectors of meaning. Jessie commented on her own process while addressing the 

differences7 between the two texts. “I think the first text requires us more effort on 

focusing on every sentence. I mean it requires me having deep communication with the 

author.”  

Profiles: Collectors of meaning  

Ali 

Ali, who studied at an English medium university in Iraq, continues his graduate 

study in Pharmacy in the U.S. He prefers to complete his academic readings in English. 

“In my area I don’t prefer reading in Arabic because you know many terms in Arabic 

does not give the real meaning.” He mentions that he does not have difficulty reading in 

English, but rather expresses difficulty in recalling information from a text rich with 

details. He describes himself as a good reader, but accepts that he is a slow reader 

compared to native speakers, as he tends to look at words in the text to ensure the 

accuracy of the meaning. Since he switched to a new discipline in Pharmacy in the U.S. 

in which he does not have much background knowledge, he also had difficulty 

understanding technical terms in texts.  

                                                
7 The changing representation of the readers between the two texts will be discussed in the 

following section, meaning representation process. 
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Jessie 

Jessie began to study Biomedical Engineering after she completed her Master’s 

degree in the U.S. She believes that her lack of background knowledge on neuroscience, 

her new field in graduate studies, negatively influences her comprehension. She prefers 

doing her academic readings in English, but her problem is not only understanding the 

text, but also explaining what she understands. She also describes herself as a slow reader 

compared to natives, and finds this as a disadvantage, as her reading speed leads to 

delayed comprehension. Skimming and making predictions about the text facilitate her 

understanding of texts. “I first skim and trying to understand what is the primary purpose 

of the research except the difficult terminologies and then trying to narrow down to find 

what is specific meaning for the later.”  

Huyen 

Huyen did not use English as an academic language until she arrived in the U.S. 

to pursue a master’s degree in Urban and Regional Planning. However, she possesses 

previous experience with academic English from conducting research and taking online 

courses in English. She has difficulty in reading texts with “difficult content,” which she 

thinks affects her reading speed. She thinks that the characteristics of the text, rather than 

the language, also affect her comprehension. “I think it is writing style. There are many 

essays so much verbal the writing style is not so concise and sometimes they use kind of 

so much big words, sort of in GRE words. It is kind of like literature not scientific. I want 

it to be more systematically organized.” She also defines herself as a slow reader 

compared to her native friends. She accepts that the strategies she uses (i.e. scanning) do 

not always help her build the meaning.  

Xiaolin 

Xiaolin studies Educational Measurement and Statistics. She is familiar with 

academic English from the college she attended in China.  She prefers to complete her 
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academic readings in English. Especially in the courses requiring a lot of reading and 

interpretation, she finds that her reading performance is slower, especially compared to 

native English readers. She prefers to read texts with clear statements. “I think also the 

structure of the paragraph if it is written very clearly then I can follow and also there is 

conjunction words like although but so I can just focus on that.”  

Wenwen 

After one-year of study in Educational Psychology, Wenwen transferred to her 

current program, Teaching Chinese as a Foreign Language. She describes herself as a 

slow reader compared to native English readers. Wenwen thinks that there are several 

different factors that affect her comprehension and slow down her reading, for example, 

structure and length of the sentences in texts, unfamiliar vocabulary, organization of 

texts, and her knowledge of the topic. “So much limitation in my reading and also affect 

my comprehension. I always like return back to previous row, words that kind of hard to 

understand and sometimes it makes me like hmm easily to be distracted by other 

environment… And some authors, they have not this continuous explanation of the 

content in the specific field. They just jump from here to here so I just don’t quite get the 

important point. It is like that after reading the book I cannot remember what I read.” 

Readers as creators of meaning 

The readers in this study categorized as “creators of meaning” are still collectors of 

meaning, as they also need to collect text input before constructing meaning. However, 

while making meaning representations from the texts, these readers exhibit some 

additional processing, which goes further than the meaning representation process 

displayed by the collectors of meaning. During their reading of the texts, these readers 

demonstrated more active negotiation with the text, which resulted in a constructed 

meaning. This was related to their use of different knowledge sources, including domain 

knowledge and experiences, in addition to the textual features and their linguistics 



 

 

92 

92 

knowledge. In the following example, Natasha supported her text-based processing with 

personal questions and comments, which helped her arrive at an accurate meaning. “They 

explain the nature of organic, of farming pretty clearly in the second paragraph. Ah, I 

think it’s interesting that the usage of “is meant to” in the second sentence so they, um, 

let us know that it is the intention but it’s not clear whether their intention is fulfilled.” 

This characteristic, questioning the intention of the author, was advantageous for the 

creators of meaning. It led the readers to look for the answer to the questions in 

subsequent paragraphs, which overall improved their information integration between 

text ideas. While constructing the meaning, these readers frequently attempted to build 

associations between the text knowledge and their domain knowledge. In the following 

example, Akash associated the text knowledge with his world knowledge (business), and 

constructed meaning based on his inductive reasoning.  
 
Probably the discussion is not solely about organic or conventional food for 
growing human population, but it’s about management. I would like to add a 
word here called “management” um, this is the key word that sums up the entire 
paragraph.  
 

Although all readers in the study used some reading strategies to construct the 

text’s meaning, “creators of meaning” had better strategic control, such as retrieval 

strategies and activating schema to connect different parts of the text. Similar to the 

collectors of meaning, they also made inferences based on easy sentences or content 

words from the text, but they produced more original paraphrases and knowledge-based 

elaborations. The following meaning extraction of Kerem showed how he used inferences 

to integrate information between text segments. Kerem used the text knowledge from the 

previous paragraph to construct the meaning of the current paragraph and then made 

predictions about the author’s argument that will be clarified in the rest of the text. When 

he said, “the author does not escape from the truth,” he meant to address the objectivity 

of the author in presenting the argument. In this way, he referred to the low-cohesive 

text’s author’s way of presenting the argument less objectively.  
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As seen in the examples, creators of meaning have not been restricted to the verbal 

domain in the texts while explaining their constructed meaning. They created the 

meaning using both the text knowledge and their domain knowledge, producing concise, 

but coherent summaries rather than repeating the main ideas from each paragraph.  

Profiles: Creators of meaning  

Natasha 

Natasha did not use English for academic purposes before coming to the U.S. to 

study sociology. She prefers studying academic readings in English. “So strictly speaking 

there is no sociology in Russia so there is no sometimes there is no correct word in 

Russian.” She describes herself as a slower reader compared to the native English readers 

in her program, but not slower than native readers out of academia. She believes that her 

reading rate does not influence her understanding. According to Natasha, her 

comprehension problems, which she rarely encounters, are related to the author’s style. 

“If anything impairs my understanding it is not language.” She thinks that her familiarity 

with the topic is important for her understanding, the lack of which would lead her to 

word-based processing to understand the concept.  
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Akash 

Akash is working toward a master’s degree in Computer Science. He became 

familiar with academic English in the college he attended in India. He likes doing all of 

his readings, including daily ones in English. “I like reading in English - -- 99 percent in 

English – I feel more comfortable.” He describes himself as a good reader. Similar to 

Natasha, he thinks that the difficulties he gets in reading are not because of his language 

knowledge, but because of the author’s text construction. “It does but not because of the 

language it’s more about the concept and how the author decided to present it.” He likes 

brevity and clarity in the texts. “I think there are some words that represent the 

particular situation perfectly. For example, you are feeling disturbed there is a word - 

discombobulate.” He also states that the lack of knowledge on the text topic hinders his 

comprehension despite the appearance of key words.  

Nan 

Nan studies Educational Psychology. She prefers to read the academic texts in 

English, especially if the author of the text is native English speaker. She also describes 

herself as a slow reader compared to native English readers. “The native speakers need to 

read one time but for me I need to read it like three or four times to understand.” She 

believes that the organization of the text, vocabulary, and examples set by the author are 

important aspects influencing her understanding. “I cannot follow something if I don’t 

understand what he is talking about.” She prefers brief and clearly written texts, rather 

than verbose ones. “You can describe the things in one sentence. Sometimes you should 

stop.”  

Kerem 

Kerem studies Physics. He prefers doing his academic readings in English, as this 

has been how he studied Physics for years. Although he mentions his high level 

understanding ability, he emphasizes that native English readers understand the texts 
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better than him, not only faster. He states, “It is motivated intuitively I mean when they 

say that word hmm some intuitive background is in the process for natives. That doesn’t 

exist in me.” He thinks that the comprehension difficulties he experiences in reading are 

mostly related to the topic and the author’s style. “If I find an explanation better it is 

because the author understood it well so this is not directly related to English or 

language differences.” He states that authors’ overestimation on the readers’ knowledge 

of the topic also diminishes his comprehension. “They sometimes they assume that you 

know some stuff and that’s the problem. And moreover which part is more important 

differs from person to person.” 

 

Table 4-3. The summary of comparative features of two groups of readers 

Processing*activities* Collectors*of*meaning* Creators*of*meaning*

Text4based*processing*
More*involved*with*
processing*what*the*text*is*
telling*

Text4based*processing*
enriched*with*experiences*
and*knowledge*based*
elaborations*

Information*integration*
Less*information*integration*
leading*to*less*efficient*
overall*understanding*

More*information*
integration*leading*to*more*
efficient*and*coherent*
overall*understanding*

Inferencing*

Less*knowledge*based*
elaborations,*and*fewer*
inferences,*mostly*local*level*
bridging*inferencing*to*
overcome*linguistics*
difficulties*

More*text4based*inferencing*
ability*and*knowledge4based*
elaborations*

Paraphrasing*
More*restricted*to*the*text*
domain,*and*more*
repetitions*

Less*restricted*to*the*text*
domain,*more*efficient*
summarizers*

Causal*reasoning*
Limited*use*of*causal*
reasoning*and*
generalizations*based*on*
gained*knowledge*

More*causal*reasoning*
mostly*leading*them*to*
coherent*meaning*
constructions*

Using*domain*and*gained*
knowledge*

Use*of*domain*knowledge,*
and*gained*knowledge*
limitedly*

More*use*of*world*
knowledge*and*gained*text*
knowledge*

Accuracy*of*expressions*
Sometimes*false*
interpretation*of*complex*
expressions,*and*inferences*

Mostly*accurate*
paraphrasing*and*
inferencing*
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Table 4-3 summarizes the basic contrasts between the two groups of readers in 

this study. (See Appendix A for the definitions of key terms presented in Table 4-3 and 

throughout Chapter 4). The table first lists the processing activities the readers displayed 

while reading the texts and then shows how these activities differed across the two groups 

of readers, which overall led the development of the categorization between the 

participants of the study. Similar processing activities and emerging differences across 

the readers will be discussed in detail in the following section, meaning representation 

process.  

Meaning Representation Process 

Addressing the first research question of the study (RQ#1) and its first sub 

question (RQ#1.1), in this section, the meaning representation process of the L2 readers 

participating in the study will be described considering the interrelationship between the 

readers’ characteristics described above and the cohesion level of the texts. As described 

in Chapter 2, most researchers who investigate text comprehension talk about multiple 

levels at which readers mentally build meaning representations (Graesser, McNamara, & 

Louwerse, 2003; Kintsch, 1998; Kinstch & Rawson, 2005). Kintsch (1998) describes text 

comprehension specifically as an involving processing at different levels. With some 

consideration of these previous text processing models and the emerging categories in the 

data, two main levels were developed to explain the meaning representation process of 

the L2 readers in this study: local and global level of processing. Figure 4-1 illustrates the 

meaning representation process emerging in two different levels as well as providing 

sample-processing activities L2 readers displayed for each level.  

The L2 readers’ processing leading to meaning construction was a nonlinear 

process that differed across the readers depending on the reader factors and the text 

cohesion level. There were interrelationships within the parameters of local level 

processing and global level processing, and the network of created meanings - 
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integration process. There were two basic processing activities emerging in both the local 

and global levels as the readers attempted to build meaning: maintenance of information, 

and integration of information supported with inferencing.  

 

Figure 4-1. Levels of meaning representation process described in the study 

 

Local level of processing 

As stated above, the two levels, local and global levels of processing, are not 

entirely different representations of the text content. The local level of processing was 

fundamental and necessary for the successful transition to the global level of processing. 

However, each level had its own distinguished features as well. The local level of 

processing in this study implied the linguistic and semantic processing of the text, 

including key word identification, establishing local level causal relationships, 

understanding individual sentences, and skimming for important information and 

prediction.    



 

 

98 

98 

Keyword identification 

Although the think-aloud task in the study asks the readers to read the entire 

paragraph or at least three consequent sentences before reporting the meaning, most of 

the readers, except Natasha, Kerem, and Nan, tended to first understand the key words 

that make up the text, and individual sentences, and then build intersentential networking 

using semantic components (i.e. content words) they selected. In the following example, 

Jessie’s meaning construction from the second paragraph of the low-cohesive text 

includes content words in the original text. For example, she uses the words “trouble” and 

“problem” similar to the content word “troubling” in the original text.  

 

She also sticks to the connectives (e.g. rather) while identifying the argument in 

the paragraph and shows this argument in the meaning she constructed. In this way, she 

implies that she understood the oppositeness between the two ideas discussed in the 

succeeding sentences. However, the overall meaning she constructed from the paragraph 

does not include activation of associations between the content words, which finally 

hindered her full understanding of the section. 

The readers’ processing of the surface features in the text content, especially in 

the introductory sections of the text, was likely, as they might have the purpose of sorting 
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information and gaining input about the text before constructing the gist of the text. Other 

readers’ meaning representations were not exactly the same as Jessie’s, but all readers 

used the key words to construct their own meaning. In the cognitive interviewing 

following the think-aloud protocols, the readers emphasized the importance of key words 

in their understanding. Nan said, “The vital part of organization maybe key word for me.” 

Unlike collectors of meaning, creators of meaning used these words as an active part of 

their inferencing process (This will be explained and sampled in the “inferencing” 

section).  

Causal relationship establishment 

In addition to the use of content words, the readers also used logical implications 

especially causal relationships to establish connections between text segments at the 

local level. They directly reflected the textual propositions that are causally related in 

their meaning representations. In the following example, Akash used the intersentential 

text constituents to extract the meaning in the high-cohesive text. Akash created his 

meaning by combining the two sentences causally related in the text, but reorganized the 

causal reasoning existing in the text using a new causal cohesive link “since.”  
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Skimming for important information and prediction 

Especially while reading the introductory sections, all readers traced certain 

semantic components in the text, but three readers from the creators of meaning group, 

Kerem, Natasha and Nan, did not go into the full understanding of the introductory 

section. They automatically ignored the irrelevant concepts, but emphasized the ones 

helping them establish local coherence. Natasha said, “The first sentence ah has too many 

numbers so it prevents, I mean, it impairs understanding. And I don’t know what COP15 

is so the entire first sentence just, you know, is not legible. It’s just an introductory 

paragraph. I think the main thing, it’s just, you know, hints that organic food is important 

that it will be something about organic food.” As seen in Natasha’s example, other 

creators of meaning, Kerem, Nan and Akash, also used the introductory section to make 

predictions about the following sections of the text. These readers maintained their 

approach of skimming important local textual constituents for the rest of the text to be 

able to identify the topic of each paragraph, but also establish connections between the 

opening theme and the other text units.  

Understanding individual sentences  

Unlike other creators of meaning, Akash preferred to give more details about each 

paragraph using more textual knowledge, but did not spend an extended amount of time 

processing individual sentences. However, the readers, Ali, Xiaolin, and Wenwen, spent 

a longer time with understanding the words, and they tended to report the meaning from 

individual sentences. Huyen also focused on individual sentences, but her meaning 

representation at the local level was including fewer repetitions from the paragraph than 

the other collectors of meaning had.   

Global level of processing 

This level is named as global level processing, as the readers begin reorganizing 

the text ideas they extracted in the local level into a global structure that will account for 
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the gist of the text. As the readers process through the text, they all attempted to build 

meaning units (i.e., important themes or topics) from different segments of the text. 

During their ongoing reading or after reading summaries, they tended to relate these 

larger meaning units into a topical structure. However, the level of relations and the 

accuracy of the constructed relations were not exactly the same across the readers. 

Several readers from the collectors of meaning could not construct a coherent and 

complete meaning from some segments of the texts because of the textual complexities 

(e.g., structurally complex presentation of the statements) and their lack of knowledge on 

the topic. The following example shows how Huyen had difficulty in reorganizing and 

relating the different parts of the text because of her false interpretation of the expressions 

in the text.  
 
I mean that the organic food is good in terms of is, ah, is, um, is famous for, ah, 
healthy and, ah, a-and environmentally friendly food, but, ah…ah, the the the 
result and the, ah, people’s interaction with the new, um, using organic food is, 
ah, quite unexpectable...And, um…..says that, um…people are, um, afraid of, of 
ah…..people may think that, ah…organic food is not the ultimate answer for, um, 
maybe for a kind of sustainable agriculture of, a sustainable food for the future. 
 

All readers could report the gist of the whole text, but, Ali, Xiaolin, and Wenwen 

attempted to list the larger units of the text (the main themes they identified from each 

paragraph) with limited relations, especially in their process of reading the low-cohesive 

text. This list of isolated larger units has been more explicit in the collectors of meaning 

group, but not in all readers’ summaries. Jessie provided a short summary of the text by 

isolating the essential units of the text without providing strong associations. Huyen had a 

long summary, but with more integrated and relevant units. On the other hand, creators of 

meaning could coherently summarize the main idea argued in the text by following 

causal relations set in the text or sometimes developing their own casual relations 

between the text ideas. In the following example, Natasha summarized the text shortly, 

emphasizing the main argument in the text:  
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And now the overall, you know, meaning of the text is about this argument and 
obviously the author thinks that umm obsession with the this natural obsession ah 
that gave the name to the text ah is just a myth and is based on myths and should 
be, you know, should be ignored while solving an actual problems of feeding 
people.  
 

The summaries from the creators of meaning were not all as concise as Natasha’s, 

but Kerem and Akash also addressed the network between idea nodes in the text. Kerem 

reported:  
 
Okay so the author seems to be against the usage of organic food or the organic 
movement because he thinks that there are more crucial problems of the on earth 
people face in the future the most important example the author is giving is the 
population increase we should focus on that instead of insisting on replacing the 
conventional food with organic foods and he gives some several examples to 
support. 
 

Rather than providing all the details of the text in his summary, Kerem first 

addressed the main argument the author presents, and then used the essential knowledge 

he extracted from the text to support the argument. In their final discussions following the 

think-aloud sessions, the creators of meaning also mentioned that they found the low 

cohesive-text weaker in terms of its organization, but as seen in the examples, they could 

crystallize the organization of the text ideas as they read along the low-cohesive text, 

which emerged in their summaries as meaningful and integrated text units.  

Unlike the local level of processing, in which readers connect processing units to 

the immediately preceding ones, in the global level of processing observed in this study, 

several readers tried to access the distant information to build a global representation. All 

readers drew automatic inferences necessary based on available information, but if the 

local information was not sufficient (i.e. presented implicitly) in the text, the readers 

called on strategies to comprehend the text. Specifically, the creators of meaning tended 

to make connections between distant units and incorporate them into their own 

representations. In the following example, Kerem used the text title, “A Natural 

Obsession” to express his interpretation from the middle section of the text. 



 

 

103 

103 

 
What the author is meaning and so and also hmm when the author mentions in the 
middle of the second paragraph hmm that ill defined side kicks natural and whole 
real foods it is like the author is hmmm oppressing I mean uses a language that 
oppresses the opposite side the people who thinks in favor of organic food 
actually also a natural obsession title is an example of such an attitude. 
 

As shown in Figure 4-2 on page 97, there were two basic processing strategies the 

readers displayed during their ongoing reading, which resulted in two different layers of 

meaning8 (literal and inferential meaning) for the readers: maintenance of information, 

and integration of information enriched with inferencing.  

Maintenance of information 

As defined in Chapter 2, reading text is a “unified semantic unit” (Halliday & 

Hasan, 1985, p. 11) that presents interrelated ideas to a reader. While processing the text, 

the readers need to maintain text information over successive sentences or paragraphs, 

which will lead them to a constructed coherent meaning. The present study showed that 

this activity might emerge in both the local and global levels of processing, and the way 

the readers approached information maintenance with texts of varying degrees of 

cohesion might lead the readers to a meaning construction that varies in degree of 

coherence and accurateness.  

In this study, maintenance of information emerging in the readers’ performance 

was not exactly the same across the readers, or between the texts. All readers maintained 

the local level of processing for each paragraph, but especially creators of meaning 

enriched local level processing with information integration. As explained in the readers’ 

                                                
8 The layering networks of meaning in this study address the two layers of meaning (literal and 

inferential) constructed by the readers from the texts. The readers maintain the text information using 
different processing strategies (e.g. inferencing), which therefore led them to different global structure in 
terms of coherence. Instead of focusing on the constructed literal and inferential meanings, the study 
focused on the process, and therefore, the results of the study described how the readers maintained the 
information, and what strategies they used for the maintenance of information. 
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profile section, creators of meaning made sense of the texts by actively using their 

general knowledge and strategies. One example of how they made strategic use of their 

knowledge was through elaboration, which directly helped them maintain the text 

information in the global level. While processing the text, three readers, Natasha, Akash, 

and Kerem, attempted to determine the causes and consequences of the actions in the 

texts by retrieving information from prior paragraphs. This explanatory reasoning the 

readers displayed helped them achieve the coherence in understanding at the global level. 

In the following example, Kerem referred to the previous ideas in the text and created 

causal links while expressing the meaning from the current paragraph. “So the author 

proposes another reason to enhance this food problem. He thinks that this problem won’t 

be choosing organic farming (main idea from the previous paragraphs) but rather the 

problem is whether we waste.” This continuity of the topic revealed more in the process 

of the low-cohesive text than the high-cohesive one. This might be caused by the 

organization of the high cohesive text, each section of which provided the explicit 

information the readers would need to build the meaning. Nan, as a creator of meaning, 

could rarely retrieve information from sentences at a distance during her reading, but 

could make connections between the beginning of the text and the final sections in her 

summary of the texts. Other readers, Ali, Jessie, Wenwen, and Xiaolin,!mostly applied 

the relations of local coherence in different paragraphs and rarely used the text 

knowledge from the previous sections to build the meaning.  

All readers got lost on the local level, sometimes in the sentence level because of 

the unknown technical terms and the lack of associations between the content words, but 

this did not influence the maintenance of information for all readers. In her final 

discussion, Jessie stated the weak link between content words as one reason for her 

incomplete understanding of the low-cohesive text. She said, “I had some difficulties to 

understand the meaning because when I meet the vocab I don’t know the meaning I 
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cannot connect between other words in the sentence, overall after my second reading I 

understand better what this article tells us about.”  

For the most part, the readers did not return to the problem areas of the text 

segments during their first read-through, but did spend more time doing this during their 

repeated reading. As stated in Jessie’s comments above, repeated reading facilitated 

readers’ sorting out information and even integrating information better in some 

segments when they got lost. All readers mentioned the difference emerging in their 

repeated reading. This is likely related to their benefit from the information already 

accumulated in their first reading.  

The readers’ ongoing reading and post-reading summaries showed that all readers 

experienced coherence breaks between text constituents in both texts at the local and 

global level, which also hindered their representations. For example, all readers 

complained about the lack of relation between the sentences in some paragraphs, which 

did not provide a basis for them to relate the current sentence with the one that preceded 

or followed it. Jessie said, “and some sentences I cannot really understand the meaning 

what author is trying to tell us tell me and what is the relation to the article.” Creators of 

meaning also had breaks hindering their cross-text elaboration. Referring to the low-

cohesive text, Akash said, “So it marks a small point that is, that I can't see a direct 

relation with the rest of the text.” However, regardless of the distance or coherence 

breaks, creators of meaning could achieve coherent representation by maintaining text 

topics. 

Integration of information 

The analysis of the data showed that information integration is an important step 

for the readers to achieve the global coherence. In this study, the integration of 

information was achieved locally by maintaining information over successive sentences 

and globally by retrieving information from prior sentences at a distance. Sometimes it 
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revealed as the association between the text knowledge and the reader’s world 

knowledge.  

As stated in the previous sections, all readers in the study went into text-based 

meaning construction in which local and global levels of processing have been highly 

involved. In addition, the readers attempted to integrate information provided by the texts 

with their relevant prior knowledge. This representation has been achieved, especially 

when the readers went into deeper processing of the texts depending on the task and their 

reading time. As explained in the previous section, the readers, especially creators of 

meaning, retrieved the information from the previous sections and integrated it with the 

new information provided. All readers attempted to use their domain knowledge to 

extract the meaning. For example, the readers could identify the topic of the text (organic 

foods), and establish associations between their knowledge about organic foods as a 

general concept and the information provided in the local context. However, the creators 

of meaning group did not only make inferences about the organic foods, but established 

associations between their knowledge, their inferences about the functioning of 

producing organic foods, and the part of the text they are reading. They were able to 

transfer that constructed information into their final representations. In the following 

example, Natasha was mostly interested in the pragmatic function of the meaning she 

would be building by integrating knowledge and also exploiting the shared knowledge. 

“Ah, so here they discuss, like, flipsides of this genetic modification that, that can be ah 

both commercial obstacles and scientific obstacles… So, they question the business 

practice, I guess, of food producers.” Natasha retrieved the information from the 

previous paragraph about the “genetically modified crops” and then established a 

network between the two paragraphs to build the meaning of the current paragraph. She 

also built an association between the text knowledge “private sector” and her world 

knowledge “business practice” to construct the meaning. Although there was no explicit 

use of a casual cohesive link between the segments in the original text, she could interpret 
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the discussion of an idea against the previous one as the result of information integration. 

The use of the word “flipsides” is the explicit indicator of the oppositeness she 

constructed based on the integrated information.   

To sum up, the processing activities of the L2 readers in this study show that the 

readers experience the local and global level of processing, but their meaning 

representation processes differ depending on the processing strategies they applied during 

their reading and the cohesion level of the text. Figure 4-2 and 4-3 summarize the 

meaning representation process of the two reading groups to show the main differences 

emerging.  

 

Figure 4-2. Meaning representation process of creators of meaning 

 
 
As the figures show, all readers experience local level processing. Two arrows 

over the horizontal arrow show that the input increases during the first part of the reading 
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process. However, Figure 4-2 shows that the meaning constructions of the “creators of 

meaning” are enriched with retrieved previous text information, inferences based on both 

textual knowledge and world knowledge. Two narrowing arrows under the horizontal one 

show that the effect of text knowledge reduces while creators of meaning process through 

the text. They start to reorganize the text ideas relating the different parts of the text and 

integrating text knowledge with their world knowledge. They attempt to apply strategic 

controlled inferences to access meaning. 

Figure 4-3. Meaning representation process of collectors of meaning  

 
 

Figure 4-3 demonstrates that the collectors of meaning maintain the local level of 

processing and build an overall text representation including the list of isolated text units. 
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Two straight arrows under the horizontal one show the maintenance of local coherence 

different from text processing of creators of meaning. Collectors of meaning are faced 

with the challenge of building a coherent global understanding of the text, as they attempt 

to apply local level inferencing to access paragraph-based or sentence-based meanings. 

Two important aspects of meaning construction, information maintenance and 

information integration, are experienced in the local level by the collectors of meaning, 

but the distance between the focal statement and prior text sources is restricted mostly to 

relating information from adjacent sentences. The following section discusses the 

inferencing activity displayed by the readers as part of information integration, which 

also differs across the readers and depends on the text cohesion level. 

Inferencing 

The analysis of the data showed that inferences made by the readers (both 

automatically formulated and strategically controlled bridging inferences) constitute an 

important distinction between text meaning, as determined by the text knowledge 

representation and text interpretation, as determined by the association the reader 

establishes between the text-based and knowledge-based constructions.  

All readers in this study made inferences during their meaning representation 

process, but not all readers generated controlled inferences at all times. All readers made 

automatic and bridging inferences that require the fast processing of the local information 

provided. For example, they used the semantic context to guess the meaning of a 

contextually important word. All readers utilized from repeated words or repeated 

semantically related ideas in the texts especially in the high cohesive text to form text-

based inferences. Wenwen followed the repeated word “perennial” in the high-cohesive 

text and used the adjacent sentences to guess the meaning of the word. “Okay I think the 

perennial this vocabulary appears many times in this paragraph but I don’t quite get the 

meaning of that one … but I think I guess the perennial one means it can be raised more 
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than one time in one year.” All readers attempted to use bridging inferences, but Ali, 

Wenwen, and Xiaolin mostly had trouble in forming an accurate bridging inference, 

especially when they are reading linguistically and structurally complex text segments.  

Jessie and Huyen as collectors of meaning rarely demonstrated problematic 

bridging inferencing. The creators of meaning could make more contextually appropriate 

inferences, both knowledge-based and text-based inferences. In the following example, 

Kerem makes a causal inference based on text-knowledge and also makes predictions 

about the rest of the text by using forward inferencing. “I feel that the author will try 

favor organic agriculture so here the investors side is highlighted I mean something that 

is profitable that is good for humanity may not always be thing that is chosen.”! All 

readers made backward inferencing, mostly by inferring causal antecedents to construct 

the meaning. Natasha relates the meaning she extracts to the idea stated in the previous 

paragraph. “Ah, so they … ah answering the question they put in the previous paragraph. 

Ah, whether Organic agriculture can feed the world.”!Making predictive inferences has 

been limited across readers while especially reading the low-cohesive text.  

Processing differences and similarities between the texts 

This study does not only investigate the meaning representation process of the L2 

readers, but also examines how these readers make their representations from the texts 

that vary in degree of cohesion. In this section, the processing differences and similarities 

between the two texts will be discussed under three subcategories: (a) engagement toward 

building a coherent representation, (b) transformative and evolving representation, and 

(c) level of inferencing and information integration.  

Engagement toward building a coherent representation 

As an important part of their reading process, all L2 readers in this study 

attempted to identify and associate themselves with the topic of the texts, although their 

engagement level differed during their process of the low- and high-cohesive texts. 
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According to the view and performance of the readers, the type of the text (i.e., 

scientific), and the author’s way of presenting the ideas described in the text mattered to 

all readers. According to the readers, the authors should be explicit and direct in 

presenting the statements by providing strong evidence to support their ideas. All readers 

agreed on the more implicit way of presenting ideas in the low-cohesive text. They 

criticized the low-cohesive text because of its weaker text organization and the overload 

in the surface level (i.e. less use of repeated words or semantically related sentences). In 

his final discussion, Akash said:  
 
Uhm, I mean sometimes he just goes to organic food and how it's good or not, and 
then he goes to genetic engineering, and then he goes to the source of the food. So 
he goes a little bit back and forth and the point that he is trying to make is not 
clear.  
 

In the following example, Kerem addressed the author’s word selection.  
 
I see that here, maybe that, I got its meaning, but it makes me stop for a second, a 
little bit. Ah, if you use secondary versions of, some easy words, I find that the 
frustrating words decreasing my comprehension.  
 

The readers had to put more effort to engage with the low-cohesive text, finally to 

understand the text. In the following example, Natasha struggled to connect the nodes 

between different aspects of meaning in the low-cohesive text. “So here they, um, again, 

they list all those popular ecological topics but I’m not quite getting where they are 

heading.” The lack of idea organization the readers mentioned in the low-cohesive text 

emerged as a challenge in their meaning representation process as well. The readers 

demonstrated confusion at the local level because of the weak relation between the ideas 

or the increasing lexical diversity in the paragraph-based level. All readers could 

summarize the argument discussed in the low-cohesive text, but the readers, Nan, Huyen, 

Xiaolin, Wenwen and Jessie, could not state appropriately what side the author stands for 

the described argument. These readers could not find explicit text-based evidences 

supporting their meaning construction. The following example shows how Nan felt 

confused while explaining the author’s argument based on text knowledge. “Well I think 
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the author does not think organic food is not better than the standard food so and maybe 

we should think about more ideology to win hmm we don’t want ideology to win over. We 

want evidence maybe he thinks standard food is better.”  

The weak relations with expressions in the low-cohesive text also hindered the 

readers’ engagement with the text and their meaning representation. For example, while 

trying to identify the ideology supported in the text, most of the readers tended to use 

expert opinions and the examples, but they all had confusion due to the lack of 

information about the experts cited, and the examples they found did appropriately fit to 

the content. While making meaning from a paragraph including expert opinion, Akash 

said:  
 
Once again, I do not understand this particular paragraph. It's because I don't 
know what's Rachel Carson. Because it is based upon what is seen as an arrogant 
effort so what do you mean by it: Does it mean the environmental organization, 
the ideology or the technology? So, this is a little bit complicated.  
 

Unlike the high-cohesive text that provides an introduction with explicit text topic, 

the introductory paragraphs in the low-cohesive text did not provide direct textual clues 

(e.g., an introductory topic sentence, topic related explicit examples) for the readers that 

will help them make predictions about the main idea of the text. The readers’ 

identification of the text topic and argument the author built in the low-cohesive text was, 

therefore, late as well. The readers also identified the organization of the introductory 

section as a main reason for their late topic identification. When Natasha compared the 

two texts, she described the organization of the introductory section in the high-cohesive 

text in following words, which differentiates it from the low-cohesive one. “And the 

first…paragraph they, they start from, you know, from wha-from, from the essence of the 

matters so they explain everything logically.”!In her final discussion, Jessie mentioned 

the importance of the early idea identification. “Everybody has their own idea about 

organic food so if he [referring to the author of the low cohesive text] mentions earlier I 
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can maybe my position will be pro or against. I can prepare myself. I could make 

guesses.”  

Despite its organizational weakness the readers mentioned as a challenge, the 

readers’ meaning representation process showed that the low-cohesive text, which 

required readers to put forth extra effort for interpretation, led the readers to conduct 

more elaborative processing compared to their performance in the high-cohesive one. 

Creators of meaning made better strategic use of their knowledge through elaboration in 

the process of the low-cohesive text than the collectors of meaning. Akash’s following 

meaning representation is a good sample of how his elaborations improved his 

comprehension. “I would like to add a word here called “management in the entire 

discussion of organic versus conventional. So this is the key word that I associate myself 

in my mind like if someone asks me to summarize all this paragraph in one word, it would 

be management.” 

All readers agreed on the clearly stated ideas of the high-cohesive text, which 

facilitated their understanding of the text. They could easily recollect the information by 

utilizing the explicit links between the text ideas and also signaling devices. For some 

readers, the easy recollection of the ideas was not only related to the text organization, 

but to the authors’ assumption about the readers’ knowledge. Natasha said, “So, it 

explains everything and it expects the reader will be completely unaware of the topic so 

they present it in simple you know logically connected sentences and they explain 

basically everything they talk about.” However, the readers’ think-loud performance 

revealed that this step-by-step writing style led the readers to absorb the text information 

without questioning its accuracy, and thus, to experience less elaboration and inferencing.  

Transformative and evolving representation 

The knowledge gaps in the low-cohesive text led the readers to construct their 

own arguments by transforming different viewpoints presented in the texts and relating 
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them to their own domain knowledge. In the following example, Natasha first created a 

content-world knowledge link and then built her representation based on her argument 

schema. She even created a new word “farming business” to summarize the text idea, 

although this business practice was not explicitly discussed in the text. “So, they question 

the business practice, I guess, of food producers. So, here they list advantages that we 

have. Agricultural science has already ah brought to…you know, to farming business and 

all of us basically.”  

The creation of this type of representation varied across readers related to their 

understanding of the text knowledge and to what degree they associated their domain 

knowledge with the gained text knowledge. Creators of meaning, Natasha, Kerem, and 

Akash, preferred to express and justify their own opinions through a constructive process 

of arguments presented in the low-cohesive text. However, in the high-cohesive text, all 

readers preferred to create the catalogue of facts instead of transforming the gained text 

knowledge and searching for the evidence. Ali and Huyen from the collectors of meaning 

also tended to transform some explanations, but mostly to overcome the linguistic 

difficulties they experienced. The collectors of meaning have not experienced this 

situation consistently during their process of the entire low-cohesive text. Their meaning 

representation evolved into more accurate and coherent representations when they read 

along and in their repeated readings. While readers read along the text, all readers’ 

information integration and use of personal knowledge increased.  

Level of inferencing and information integration 

All readers attempted to create source-content links by making inferences when 

they read both texts. While processing the high-cohesive text, most of the readers 

developed less elaborative inferences compared to the ones that emerged in the low-

cohesive one. The following example of Nan is a typical instance of inferencing that 

almost all participants developed in the process of reading the high-cohesive text. She 
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predicted the text content using text knowledge. “I see some negative words like 

supplanted or some thing leading cause to deforestation so some negative effects on the 

environment.” The creators of meaning especially tended to develop more knowledge-

based elaborations by linking their automatic inferences to the causal consequences they 

extracted from the text. In the following example, using inferencing, Akash created his 

own coherent and accurate meaning from the text segment. “I didn't understand what 

"organophilia" means, but I can figure out organo plus philia means love for organic 

food. Aa, technophobic skepticism I think is like hatred of technology. So more people are 

like crazy about the stuff of organic food but they don't care for the larger value being 

that there are people who are very hungry as well.”  

The collectors of meaning used inferences mostly to overcome the comprehension 

difficulties they experienced. While processing the same paragraph as Akash, Wenwen 

developed inferencing focusing on the word “supercharge” in the final sentence of the 

paragraph, which however, did not lead her to the accurate meaning. “Maybe I guess this 

sentence means this organic food is very like like costy, although they leave our planet 

unharmed.” In her comments, Wenwen highlighted this text segment as the section she 

had difficulty with because of its complex structure.  

All readers’ inferences and information integration began to emerge as they read 

the text. After her repeated reading of the low-cohesive text, Jessie said, “so the overall 

after my second reading I can even I don’t know every word of meaning I can assume 

that what is general idea and then the meaning in each paragraph.” The increasing 

number of inferences, as well as searching for detailed knowledge, guided all readers to 

make more associations between text segments in their repeated reading.   

Benefit from discourse features 

Referring to the sub-question (RQ#1.2) focusing on the L2 readers’ use of 

discourse features during their reading process, this section discusses whether the readers 
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of the study benefitted from the components of cohesion in their meaning representation 

process. 

Benefit from explicit discourse features 

As explained in Chapter 3, each text in the study includes cohesive textual 

features (i.e. logical connectives), and each text is cohesive to some degree. However, 

compared to the low-cohesive one, the high-cohesive text has different text organization 

with the extra use of signaling devices, increased number of repeated words, and explicit 

links between the text segments.  

Text organization 

The meaning representation process of each reader showed that the readers 

utilized the textual features that explicitly contributed to the cohesion level of high-

cohesive text (e.g., paragraph headings, examples fitting to the content, repeated content 

words, etc.) while building the meaning. In their final discussions, all readers also 

mentioned text organization as an essential component facilitating their understanding. 

Only Nan and Huyen found both texts equally organized if evaluated with the author’s 

purpose, although they mentioned that they could understand the high-cohesive text 

easily. Other readers also associated the text’s organization with the author’s way of 

presenting the ideas. In the following example, Natasha states her familiarity with the 

style of the high-cohesive text. Natasha said, “I like it because I think it’s ah stuff 

familiar with me about evidence and, you know, formulations are pretty familiar from 

scientific literature.”!!

All readers benefitted from the examples provided in both texts while 

constructing meaning at the local and global level. After having challenges in interpreting 

the main idea of the low-cohesive text, Akash discussed the importance of an example in 

the text through which he could be able to confirm the accuracy of the vague meaning he 

built. He said, “The specific examples of China and US drive the point home very well. It 
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helps me understand what he is trying to say.” Kerem, Ali, Xiaolin, and Wenwen 

specifically mentioned that the examples in the high-cohesive text fitted to the content 

more appropriately, although Wenwen, Xiaolin and Nan tended to ignore the information 

in one example in the high-cohesive text due to the useless repetition of the idea. Kerem 

criticized the examples in the low-cohesive text, as they barely supported the scientific 

claims in the text. He said, “The examples that he gave are somewhat too narrow to 

cover I think the whole scientific thing.” While comparing the two texts in terms of their 

organization, Ali also added, “I understand he try to defend his idea giving example but I 

think he need just type of maybe more, more consistent.” !

While all readers found the low-cohesive text to be less organized, they 

mentioned that the organization of the text become clearer as they went along and in 

their repeated reading. Kerem said, “I mean, it wasn’t very clearly organized, I can say 

this. But, um, passing from paragraph to paragraph after, um, reading it for some time, 

I started to guess.” Unlike the process of the low-cohesive text, the readers could 

reorganize the high-cohesive text coherently after their first time reading by using their 

gained text knowledge. They had been satisfied with the gained knowledge and its 

accuracy, and therefore, in their repeated reading, the readers did not need to seek 

confirmations for their meaning representations as they did for the low-cohesive one. 

This might be related to the fewer inclusions of implicit meaning gaps in the high-

cohesive text.   

Relational markers 

The readers benefitted from relational discourse markers in both texts, especially 

the coherence relations that contribute to the causal and relational cohesion of the texts. 

The explicit use of these links in the high-cohesive text facilitated and speeded up their 

meaning representation. Although most of the readers used the explicit cohesive links in 

both texts (e.g. logical connectives) to build the referential meaning at the local level, 
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they utilized these links, especially the contrastive cohesive links, to integrate their 

interpreted meanings. In the following example, Akash reported the gist of the paragraph 

using the negative connectives from the text. “There’s a difference that I can see okay, 

one hand is conventional farming of knowledge of only limited stuff, whereas on the 

other hand, there the organic farmer should know everything about, uh, ecosystem.” 

The readers also tended to make an inference about the causal reasons or consequences 

of the actions described in the text using relational markers. For example, by using the 

contrastive cohesive link “but,” Nan predicted the meaning of the segment. “He 

introduced organic technics and says -but also- here you see the but there is some bad 

things some negative facts so also I am sure the author is trying to see some negative 

effects of the conventional agriculture.” The explicit use of cohesive links sometimes 

led the readers to accept the conceptual relations directly, making less inferencing. In the 

previous example, Nan confirmed the action described using only the conjunction “but 

also.” 

The explicit use of headings in the high-cohesive text facilitated the construction 

of causal path by the readers. All readers mentioned the importance of questions the text 

is including, which helped them to form expectations about the content of the segments. 

Jessie said, “And in personal I could understand this second text a little bit easier 

because the subtitles really helped to assume what the author will talk about.” Only Ali 

criticized the content of one paragraph in the text, as it did not match with his 

expectations based on the heading. “Sometimes he maybe doesn’t give good explanation 

or good answer or clear answer because the author maybe doesn’t have the answer. he 

try to be in the middle but I can see his favor to the organic.”  

The presence of relational markers improved especially the ongoing processing of 

the readers. While reading the second paragraph in the high-cohesive text, Wenwen 

highlighted the first sentence and also the referential cues, and said, “This sentence has 

a lot of transfer from the first paragraph which try to describe the severe pollution of the 
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environment and the author tries to move us into the next to the one like the organic 

technics the farmers use.” 

Although all readers processed and understood most of the relational markers 

automatically, the collectors of meaning benefitted from the explicit markers in the low 

cohesive text mostly to make inferences on the linguistically and structurally complicated 

sections. In the following sentence, Huyen focused on the intersentential connective 

“worse still” to make a quick match between the meaning of the connective and the 

meaning of the content of the segment. “Um…this “organophilia” sentence, the sentence 

will be, ah, much more, um…is have the same idea to the previous one but with, ah, ah, 

stronger.” Not all connectives, however, led all the readers to the accurate and coherent 

meaning at the local level. In the low cohesive text, even in the sections including explicit 

cohesive links, the readers, except Natasha and Akash, had difficulty expressing the main 

idea and tended to make simple sentences independent of the signals.   

Word-linked semantic analysis 

For all L2 readers, getting familiar with the vocabulary of the text was important 

for their textual understanding. All readers commented on the appropriate selection and 

use of content words by the author in their discussions. The repetition of the important 

content words in a related context and the semantic information associated with these 

words helped the readers to identify the meaning of the word and understand the 

segment better. All readers tended to guess the meaning of the word “perennial” using 

the semantic context. Akash guessed its meaning by creating a link between the 

contextual knowledge and his domain knowledge. “For example, like wheat (the sample 

following the word perennial), it doesn’t grow, uh, twelve months; it grows in particular 

season.”!Most of the readers, especially Natasha, Kerem, Wenwen, and Nan, mentioned 

the importance of short explanations following the technical terms in their meaning 
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construction. Kerem said,“There is no need to be implicit while writing a scientific 

text.” 

Benefit from implicit discourse relations 

As discussed in the previous sections, both texts include implicitly expressed 

meanings, but the coherence relations in the low cohesive text (i.e. cause-consequence, 

problem-solution relations) are provided in a more implicit way that require the reader to 

fill up the local and global meaning gaps. The think-aloud data show that more implicit 

presentations of the causal relations in the low-cohesive text slowed down the readers’ 

integrational process. Despite the readers’ obvious benefit from the explicit features, this 

implicit construction of the low-cohesive text, however, did not negatively affect the 

readers’ meaning representation overall. The implicitness led most of the readers to the 

deep processing of the text to figure out the relationships. The readers returned to 

previous sections of the text or moved to the following sections to make meaning. In the 

high-cohesive text that has predictable information presentation, the readers did not to 

return to the previous sections so often. In the following example, Akash stated how the 

gaps in the text affected his meaning construction:  

Once again it says that OK, the big picture is good but what should we do? This is 
again not clear. So, uhm, there are a lot of gaps that he could have filled in. It is I 
mean if you look at the bigger picture, you can slightly figure out that he's talking 
about focusing on the more important problem but as you go in uhm, he goes a lot 
of back and forth and you see that what one would expect is missing.  
 

This challenge emerges rarely in the local level processing of the high-cohesive text.  

Discourse features ignored or omitted 

 All readers suppressed automatically some surface text elements, which they 

found irrelevant and unnecessary in the meaning content they created. This suppression 

was an individual process based on the reader’s decision, but also showed similarities 

across the readers. The suppression of relational markers at the local level did not differ 
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between the reading of the two texts. While making meaning from the second paragraph 

in the low-cohesive text, Jessie just suppressed the conjunction, undoubtedly well 

intentioned, and explained this in her discussion “Well actually this expression is really 

unfamiliar for me I accidently ignored that.” All readers tended to select key words while 

constructing their own meaning and to ignore the ones they found unnecessary for their 

constructed meaning. In her ongoing reading, Huyen did not even read the phrase “from 

the agribusiness giant Monsanto” aloud, and while expressing the meaning from the 

paragraph, she replaced the word Monsanto with “the big company.” Several readers, 

Akash, Natasha, and Kerem, preferred to ignore some cohesive links totally, as these 

links caused unnecessary verbosity in the text and more confusion in their meaning 

representation. Referring to a link in the high-cohesive text, Akash said, “Again, in a bid 

to bring clarity, I skipped this entire part. I went directly to environmental scientist.” In 

his discussion, he commented on the same paragraph: “There is a lot of verbosity in this 

paragraph and it makes a little bit harder to comprehend that other parts of the text.”  

Summary of benefits 

To sum up, the data show that all readers processed logical relationships within 

the local context, accepting their necessity in building meaning. However, according to 

the readers, this was an automatic process at times, and not a sufficient component of 

their meaning representation in the extended discourse. While comparing the low- and 

high-cohesive texts, Natasha made a metaphor, which also emphasizes the inefficiency of 

the cohesive devices themselves.  
 
I mean, imagine a cloth, for example a dress, right? So, the second text (high 
cohesive text) is like the dress. Like sleeves, you know, the front part, the pack 
part, like, fa-fabric, fa-fabric se-sewn together. This text (low cohesive text) is 
decorations. When you have a dress, decorations are good. When you don’t have 
a dress decorations are just, you know, you cannot even imagine [laughs]…if you 
couldn’t see the dress and see just the decorations you cannot even tell whether it 
is a dress or it is a short ah ah pants or skirt.  
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Readers’ perspectives: Comparing the low- and high-

cohesive text 

The previous sections describing the meaning construction process of the readers 

included samples reflecting the readers’ perspectives. Therefore, this section will 

summarize the readers’ shared perspectives on the texts and then present each reader’s 

short views.  

Shared perspectives 

All readers in the study found the high-cohesive text more organized, well 

structured, and easy to understand. Only Nan and Huyen found the texts equally 

organized if considered in terms of its style as an argumentative text. There was only one 

section in the high-cohesive text with which all readers expressed difficulty, which 

resulted from the lack of relational coherence at the local level. All readers except 

Natasha mentioned using “fancy” language and “big words” as one reason for the 

meaning confusion and coherence breaks they experienced while processing the text. 

Most of the readers found the author of the low-cohesive text more biased in presenting 

his ideas, although all readers thought that the use of explicit statements in the high-

cohesive text facilitated their understanding by also increasing the author’s objectivity as 

typical in scientific texts.  

All readers mentioned that the author of the low-cohesive text goes back and forth 

in presenting the ideas rather than following a linear way as the high-cohesive one they 

would prefer to read. All readers stated the lack of appropriate information on the experts 

cited in the low-cohesive text and addressed this as one reason for their meaning 

confusion. All readers commented on the examples provided in both texts, and mentioned 

their importance in revealing the main idea.  

According to all readers, the introductory section of the low-cohesive text lacked 

textual clues necessary to interpret the main idea of the text. Most of the readers 
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explicitly mentioned that the title of the low-cohesive text, “a natural obsession”, has 

contributed less to their understanding of the text topic.   

There were common textual features all readers found helpful for their 

comprehension in the high-cohesive text such as the relation constructed between the 

paragraphs, as well as the paragraph headings in question format. All readers mentioned 

the importance of the relational markers for their quick understanding of the text, but 

their comments on the ignorance of some textual information including relational 

markers differed across readers as revealed in the previous sections.  

Individual Perspectives: Creators of meaning 

Natasha: Natasha found the presentation of the ideas in the high-cohesive text 

clearer and more “logical.” According to Natasha, the smooth reading she experienced 

was not only organization related, but also related to the author style and author’s 

expectations from the readers. Despite her easy collection of the information from the 

high-cohesive text, according to Natasha, the low-cohesive one would be more 

interesting and eloquent for the readers who are familiar with the topic.  

Kerem: Kerem criticized the author’s writing style in the low-cohesive text in 

terms of the language used by the author, which differed from the perceived transparency 

of language in his field. He said, “I just want to be, everything to be clearly given, 

stated.” While discussing the importance of appropriate headings, Kerem described his 

own meaning construction by giving an example. “If you’re approaching something to 

understand it, you also at the same time start to construct the problem. So, that’s why I, 

when I’m reading a scientific text I’m not first reading to think and then going back. I am 

at the same time constructing the problem. And then if I do not get the picture I go back.”  

Akash: While commenting on the idea organization in the low-cohesive text, 

Akash explained what he expects from the text as a reader. “Yes, I mean, um, I won’t say 
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it was completely lucid, like jumping from one idea to other, but at least I was expecting 

that I should know what to expect next.”  

Nan: Although Nan mentioned the increasing clarity during her ongoing process 

of the low cohesive-text, she stated her preference on the high-cohesive one, as it was 

more scientific way of writing for her. Comparing the two texts, she said, “I think the 

author’s opinion is pretty clear (HCT) so I can guess everything pretty much about the 

supporting this opinion but for the first one (LCT) I need to know what he is exactly 

talking about.”  

Individual perspectives: Collectors of meaning 

Huyen: For Huyen, the high-cohesive text was easier to understand despite the 

equal difficulty she experienced in terms of vocabulary identification. Huyen mentioned 

her familiarity with reading texts providing ideas explicitly, and addressed the use of 

“hidden ideas” in the low-cohesive text as a reason for the extra effort she used on the 

individual sentences. “They use, um, some kind of, um…some, um, some me-hidden 

meanings um, that you might have to read between the lines. I just limit myself to the idea 

of surrounding sentences.”  

Ali: Ali would prefer to receive simple and clear statements that will rarely lead 

him to go back and forth between ideas as he experienced in the low-cohesive one. He 

said, “Each paragraph (HCT) is simpler itself. Try to give enough explanation and 

example in each one. It doesn’t make its like weak or depend on the second one.” 

Referring to the low-cohesive one, he said, “Um, he used some new vocab for me, but as I 

say the organization doesn’t help me a lot in the first one (LCT) to find the meaning 

because it was jumping from idea to idea.”  

Jessie: Jessie was neutral on evaluating the texts in terms of their idea 

presentation or organization. “I think both explain the information what they want to say 

but I think the first text has more personal opinion.” Unlike other readers, her comment 



 

 

125 

125 

on the idea organization was a good indicator of increasing information integration while 

reading the low cohesive-text. She said, “These titles helped me a lot I don’t really have 

to read the sequentially the second text but I have to follow the sequentially in the first 

text. I have to sit down and read carefully, pay attention.”  

Wenwen: Wenwen especially emphasized the importance of the examples in the 

high-cohesive text. “The author always gives out any specific phrases and examples to 

describe to explain the very abstract concepts.” She also talked about the assumptions of 

the low-cohesive text’s author about the reader’s knowledge and how this affected the 

text organization. “I mean author suppose like assumption of the author of the reader is 

different maybe in the previous one (LCT), he tried to write an article to some very 

academical reader which is inside in this field, specific field.”  

Xiaolin: Xiaolin especially mentioned the negative effect of the “missing 

concepts” in the low cohesive-text and the weak relation between the text segments in her 

comprehension. “The key words are helpful, but the connection is not very obvious. There 

is something missing. I understand there is something bad but cannot understand what is 

really bad.”  

Summary 

The readers’ meaning representation processes emerging as the result of reader 

and text interaction displayed differences at the local and global levels of processing of 

the high- and low-cohesive text. The readers’ text processing activities (maintenance and 

integration of text information, inferencing attempts, and their engagement with the text) 

differed across readers, especially in the process of reading the low-cohesive text. The 

challenges the readers experienced during their meaning representation process did not 

always differ across the readers. They also displayed meaning representations sharing 

common challenges related to the text cohesion level, for example, in their utilization 

from the cohesive textual features.  
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All readers went into the local level of processing by conducting semantic 

analysis. However, in their reproduction of the meaning, the collectors of meaning group 

tended to understand the individual sentences and words more so than the creators of 

meaning. All readers approached the text to identify the topic of each paragraph, and 

tended to relate the larger meaning units into a topical structure, but the level and 

accuracy of the constructed relations differed for collectors and creators of meaning. The 

list of isolated larger units has been more explicit in the former group. All readers 

maintained the local level of processing for each paragraph, but the creators of meaning 

group enriched their process with more retrieved and integrated information. The 

information maintenance and integration mostly revealed in the process of the low-

cohesive text despite having fewer connected idea units provided in this text. All readers 

made inferences during their meaning representation process, but not all readers in the 

collector of meaning group generated controlled inferences at all times like the creators 

of meaning group did. The readers’ information integration, inferencing, and use of 

personal knowledge increased when they read along the texts and in the repeated reading. 

The collectors of meaning group’s use of situation representation were more task and 

reading-time related. 

All readers agreed on the usefulness of the more explicit and clearly stated ideas 

of the high-cohesive text, which speeded up and facilitated their meaning representation. 

Although all readers complained about the weak idea organization in the low-cohesive 

text, the use of knowledge gaps in the text led the readers to construct their own 

arguments by transforming different viewpoints in the text. All readers tended to create 

the catalogue of facts in the high-cohesive text instead of transforming the gained 

knowledge and making inferences. 

All readers processed explicit logical relationships constructed within the local 

context, but according to the readers, these relationships were not sufficient component of 

their meaning construction in the extended discourse. Each reader tended to use textual 
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devices mostly contrastive and causal links and ignored some textual devices including 

some content words and conjunctions.  
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CHAPTER V 

DISCUSSION 

Language has been studied and analyzed for centuries. Philosophers, linguists, logicians, 
and others have accumulated a rich store of knowledge about language. What has 
emerged, however, is not a uniform, generally accepted theory but a rich picture full of 
salient details, brilliant insights, ambiguities, and contradictions (Kintsch, 1998, p. 93). 

 

The results showing the meaning representation process of highly proficient L2 

readers were presented in Chapter 4. In this chapter, these results will be discussed in 

relation to the literature reviewed in Chapter 2 considering especially the two main 

findings which emerged from the data: (1) the levels of representation L2 readers 

displayed during their meaning construction process, and (2) the processing differences 

emerging across L2 readers and their relations to the text cohesion level. The relevant 

implications will be considered for theories of text processing, the teaching of second 

language reading, and the design of reading materials for second language readers. 

Finally, the implications for further research, and the limitation of the present study will 

be described.  

The data collected for this study focused on one central research question: How 

do highly proficient L2 readers approach text cohesion and use discourse features that 

contribute to cohesion while processing and constructing meaning from texts written in 

their second language, English? The analysis of the data from the participants showed 

that all readers followed a nonlinear process with the texts. In this process, all readers 

engaged in a local level of processing by conducting a semantic analysis of the local 

segments of the texts (e.g., words, phrases and sentences), and also attempted to relate 

different parts of the texts to each other to construct a global representation. However, 

despite their similar language proficiency, the readers differed in how they constructed 

meaning from the texts and especially in how they constructed relations between the text 

ideas they extracted from the low-cohesive text.  
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Given these differences, the participants were categorized as “collectors of 

meaning” and “creators of meaning” in this study. For creators of meaning, the process 

was enriched with more retrieved and integrated information. The discourse features 

contributing to the cohesion level of the text mattered to all readers. The readers agreed 

on the usefulness of the more explicit and clearly stated ideas within the high-cohesive 

text, however, the knowledge gaps in the low-cohesive text allowed the readers, 

especially the creators of meaning, to construct their own arguments by transforming 

different viewpoints in the text.  

Meaning representation process: Interactive processing of 

multiple levels of discourse and knowledge 

The findings related to RQ#1 and RQ#1.1, how L2 readers construct meaning 

representations in low- and high cohesive texts, indicated that L2 readers followed a 

nonlinear process with both low- and high cohesive texts, which revealed in different 

levels of processing- local and global. This nonlinearity appeared especially in the 

process of reading the low-cohesive text. The model used to describe the meaning 

representation processes of L2 readers in this study has shared features with Kintsch’s 

Construction-Integration Model (CI) (1988; 1998), which also describes text 

understanding as a “cyclical process” (van Dijk & Kintsch, 1983, Kintsch, 1998). The 

results of this study also suggest that there is no single representation of a text that is 

appropriate for all purposes (Kintsch, 1998; Kintsch & Rawson, 2007). Instead, different 

levels of representations must be distinguished at the linguistic level, the level of 

meaning, and the level of the situation, though at times additional levels need to be 

considered. In this study, the participants constructed different levels of representation, 

which were titled as local and global levels of processing similar to Kintsch’s categories 

of text-based constructions (microstructure) and knowledge-based constructions 

(macrostructure). The L2 readers in the study also displayed processing activities similar 
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to the ones described by Kintsch and previous L1 studies using the CI model (e.g., 

O’Reilly & McNamara, 2007). For example, at the local level of processing, most of the 

L2 readers repeated the sequence of relevant actions in the text to get input. The 

processing activities conducted at the global level touched upon whether and how the 

information was maintained throughout the reading process. Similar to the proposition 

overlap described in the CI model, in the linguistic and semantic analysis of the text at 

the local level, the L2 readers produced overlap among the sentence elements such as 

content words and phrases (e.g., the content words “organic” versus “genetically 

modified foods” constructing the opposite arguments in the text), and then they created 

coherence via the reprocessing of these elements. In Kintsch’s CI model, 

macroprocessing is described as the level at which readers attempt to organize 

information into a coherent sequence of propositions, with some propositions 

superordinate to others, depending on their importance. In this study, the readers also 

proceeded through the texts, built meaning units by applying relations of local coherence, 

and then reorganized these local meaning units into a coherent global structure. 

Inferencing and integration towards the construction of the 

situation model 

The findings of the study related to RQ#1.1, how readers construct meaning 

representations in low- and high cohesive texts, and RQ#2, how readers perceive the 

effect of text cohesion on their own meaning representation, revealed differences between 

readers’ (collectors of meaning and creators of meaning group) text-based and 

knowledge-based constructions, depending on the text cohesion level. L2 readers’ text 

processing activities (e.g. maintenance and integration of text information, inferencing 

attempts, and their engagement with the text) differed across readers, especially in the 

process of reading the low-cohesive text. The two levels of representation, text-based 

(local) and knowledge-based constructions with situation model (global) (Kintsch, 1998), 
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were not entirely different and separate mental representations of the text content for 

these L2 readers. They displayed processing activities which had some feature of both 

levels (Kintsch, 1998; Tapiero, 2007). However, the transition from the text-based 

construction to the situation model was problematic for several L2 readers participating 

in the study, especially for collectors of meaning who had a limited ability in 

incorporating their domain knowledge into their mental representations and establish 

connections between text segments.  

As explained in detail in Chapter 4, the main differences observed between 

readers were their processes of information maintenance and integration and use of 

inferencing during local and global processing of both texts. Despite their shared 

characteristics as high proficient L2 readers, the differences across the L2 readers (e.g., 

their engagement with the texts, and inferencing level) led them to a final reproduction of 

the text that was different in terms of accuracy, completeness, and coherence. For 

example, at the local level, all readers experienced coherence breaks, but these breaks 

especially affected the global understanding of the low-cohesive text among the readers 

in the collectors of meaning group.  

As Kintsch suggests (1998), readers’ overall representation is influenced by 

several different factors including text structure and reader (e.g., readers’ skills or 

knowledge level). The processing activities of L2 readers emerging in this study support 

the underlying assumption in Kintsch CI model, which state that understanding a 

discourse is not intrinsic to the semantics of the words; in other words, comprehension is 

not limited by the ability to construct a mental representation of text content, but is a 

function of the reader’s familiarity with the situations described, gained through the 

reader’s own interactions with the world (i.e. pragmatic knowledge). This level of 

representation is necessary to account for comprehension as a whole and, in particular, 

for inference generation (Kintsch, 1998).  
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Similar to Kintsch’ observations, the analysis of the data showed that global 

processing, including more information integration and inferencing, reduced the readers’ 

reliance on text-based information, and readers tended to generate inferences based on 

their pre-existing cognitive schema that varied depending on their purpose. However, 

creators of meaning generated different types of inferences, including both automatic 

bridging and controlled inferences which required more use of cognitive resources (both 

text knowledge and domain knowledge). Collectors of meaning demonstrated frequent 

use of local level bridging inferences.  

The L2 readers in this study also showed the same differences Kintsch proposed 

for skilled and less-skilled readers. In particular, while reading the low cohesive text, they 

attempted to incorporate previous experiences. However, not all readers could 

hierarchically organize ideas into a coherent sequence of propositions by identifying the 

essential text units. The meaning constructions of all readers included instantiations of 

general knowledge of the situations in the text as Kintsch (1998) claimed, but collectors 

of meaning kept focusing on text-based information throughout their processing. The 

creators of meaning, like skilled readers, could make more effective transitions than the 

collectors of meaning to the situation model with the use of distant transitions between 

the text units.  

According to Kintsch (1998) effective transitions to the situation model help 

readers’ comprehension process. “A strong situational model can help the reader to 

overcome difficulties within linguistics relations and support coherence where it would 

otherwise fail” (p. 233). This claim explains the L2 readers’ differing transition to the 

situation model and also why some failed to make the transition. Despite their high 

language proficiency level, the L2 readers still had to deal with the textual and linguistic 

challenges (e.g., identifying the unknown technical words, and the complicated and less 

connected structure of some sentences and paragraphs) while building their meanings. 

The readers, therefore, tended to develop strategies to overcome the text challenges 
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mostly caused by text cohesion level, and each reader built in a direction that affected the 

understanding of the rest of the text. However, their method of dealing with these 

challenges differed. For example, collectors of meaning used inferencing and background 

knowledge to overcome difficulties, but creators of meaning were closer to the direction 

Kintsch described, in which “they could build the necessary “macrostructures” for the 

coherent break of meaning they are about to form.”  

The findings of the study indicated that collectors of meaning’s information 

integration and inferencing increased in their repeated reading of the low-cohesive text or 

during the final discussion task in which the researcher asks them some specific questions 

about the text. However, as discussed above, creators of meaning developed strategies to 

deal with the coherence breaks in the low-cohesive text during their first time reading. 

This finding is tune with memory aspect reading researchers (e.g., Kintsch, 1998; 

Alptekin & Ercetin, 2010) focused on in explaining the differences between the skilled 

and less skilled readers. They state that readers who are able to control their selective 

attention to suppress irrelevant items and focus on relevant ones, in relation to both 

existing textual content and immediate access to available prior knowledge in long-term 

memory (LTM), appear to be not only better readers but also to have high working 

memory (WM) capacity. Less skilled readers may need some sort of help to bring their 

text-LTM associations (Kintsch, 1998). This is related to the collectors of meaning 

groups’ increasing information integration and inferencing in their repeated reading or 

during the final discussion task (post-reading task). 

However, the processing activities of the L2 readers were not as diversified in the 

high-cohesive text as in the low-cohesive one. They attempted to create a catalogue of the 

facts described in the high-cohesive text by using less information integration and 

controlled inferences. This indicates that the reader’s domain knowledge of the text topic 

or their reading ability cannot be the only factor influencing meaning construction 

process, as Kinstch stated for skilled readers, and other factors including the reader’s 
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familiarity with the text design and language issues should be considered. Text 

familiarity is a “communication channel” level (Graesser et al., 2003) the L2 readers also 

experience during their representation process (p. 88). Such acts of communication 

normally require a global theme, message and purpose in writing the text. So when L2 

readers who are mostly familiar with texts which have specific ground rules (e.g., 

scientific academic texts including clear and step-by-step statements) are exposed to texts 

that have a different design, like the low-cohesive one in this study, they may find them 

challenging.  

Unlike the skilled and less skilled readers described in the CI model, the 

processing differences observed in the L2 readers of this study (e.g., the weak transition 

of collectors of meaning into the situation model) might also be related to a continuing 

reliance on the language issues, and a habit of building a literal meaning from the texts 

similar to what is typically experienced during second language reading instruction. 

Focusing on individual words and sentences and the relations between them, the readers 

might be attempting to use the situation model just to overcome local level linguistic 

difficulties.  

Considering these possibilities, in the following section the emerging differences 

related to RQ#1, RQ#1.1 and RQ#2, will first be compared with the results of previous 

L1 and L2 studies. They will then be evaluated in the light of L2 studies that take L2 

proficiency and linguistics ability as an important component of L2 reading development.  

Text cohesion and meaning representation  

This study not only investigates the meaning representation process of the L2 

readers, but also examines how these readers make representations from texts that vary in 

degree of cohesion. Thus, it is important to discuss the results considering previous 

research focusing on the effect of text cohesion on reading comprehension. Despite the 
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methodology and purpose differences, L1 and L2 studies help in conceptualizing the 

processing attempts of L2 readers and the emerging differences between them. 

L1 studies: the effect of text cohesion on reading 

comprehension 

According to the “reverse cohesion effect” described in McNamara and Kintsch’s 

studies (McNamara & Kintsch, 1996; McNamara, 2001), high knowledge readers show 

better comprehension when they read a low cohesion version of a text, whereas students 

with low knowledge have been shown to better understand and learn from more cohesive 

texts. The low-cohesive texts force the knowledgeable readers to engage in compensatory 

processing to infer unstated relations. Inferences improve the situation model for 

individual sentences, but the reader is generally unable to generate the knowledge-based 

inferences necessary to make connections between separate ideas in the text (McNamara, 

2001). The results of the present study only partially support these conclusions. Although 

the present study did not examine the relation between text cohesion and domain 

knowledge specifically, it revealed L2 readers’ attempts to use their domain knowledge 

more when processing the low-cohesive text. None of the readers in the present study 

were expert on the text topic “organic foods”, but they had some idea about it generally. 

However, creator of meaning group’s use of domain knowledge was more contextually 

appropriate than the collectors of meaning group, similar to the high knowledge-readers 

in McNamara studies. As concluded in McNamara’s study (2001), inferences generated 

by collectors of meaning in the low-cohesive text improved the situation model for 

individual sentences and phrases, and these readers usually constructed a summary which 

included isolated text units.   

The similarities between knowledgeable readers and creators of meaning, 

however, do not indicate that their better transition from the text-based construction to the 

situation model using high-level strategies such as inferencing and information 
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integration results from a high knowledge level. Therefore, the present study can also be 

compared to the final series of McNamara studies (O’Reilly & McNamara, 2007) for two 

reasons: (1) The target group was college students in this study, and (2) the researchers 

included the comprehension skills of the students as a variable in the explanation of the 

relation between text cohesion and the readers’ domain knowledge. Despite these 

similarities, the results of the present study differed to the 2007 study. In contrast to 

O’Reilly and McNamara’s observations, the benefit of the low- or high-cohesion text was 

not restricted to one group of readers. They found that the benefit of the low-cohesion 

text was restricted to less skilled, high knowledge learners, whereas skilled 

comprehenders with high knowledge benefited more from a high-cohesion text. In the 

present study, all readers attempted a deeper processing of the low cohesive text using 

more inferencing and integration. But some readers failed to process the low-cohesive 

text completely and coherently. Moreover, in contrast to O’Reilly and McNamara’s 

results, the L2 readers did not need an easier and more coherent text to gain situation 

understanding. Their situational understanding increased more when they were reading 

the low-cohesive text. For the collectors of meaning, comprehension failed mostly at the 

global processing level, but their situational understanding helped them decipher 

individual sentences.  

Although the design of this study makes it difficult to discern the precise nature of 

by which comprehension skill helps readers, the comparison of the results with L1 studies 

indicates that comprehension skill might be primarily a function of readers’ effective use 

of knowledge and strategies  (O’Reilly & McNamara, 2007). Highly proficient L2 

readers may have shared characteristics with native English readers, and some of their 

expanded reading comprehension skills may help them in extracting meaning from the 

low-cohesive text. However, this comparison to native English readers is not sufficient in 

conceptualizing the reason for the differences between highly proficient L2 readers; for 
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example, the less efficient integration by collectors of meaning while reading the low- 

cohesive text. 

To examine the differences between readers from the perspective of text cohesion 

(related to RQ#1.1, RQ#1.2, and RQ#2), in the following section differences in 

processing will be discussed considering a comparative L1-L2 study (Horiba, 1996) on 

text coherence.   

L2 study: L2 readers’ reactions to text coherence 

Similar to the L2 advanced readers in Horiba’s study in which she described 

readers’ (L1 and L2) reactions to causal coherence in terms of the text cohesion effect, 

the collectors of meaning in the present study devoted much of their cognitive resources 

to lower level processes that were needed for the construction of a propositional text-base 

that represented information explicitly. They could not incorporate all the information in 

some paragraphs into their propositional text-base, and they usually moved to the 

following paragraph during their processing. As the readers processed more segments, 

their increased understanding of the situation helped reprocess the information that was 

left unresolved in earlier segments (Horiba, 1996). Similar to Horiba’s study, the readers 

in this study also tended to focus on single words or individual sentences more when they 

came across a cognitively complex text segment on which they had less background. 

However, while they were reading the high-cohesive text on the same topic, they did not 

experience the same language challenges as in the processing of the low-cohesive text. 

This suggests that the discourse features (e.g., signaling devices, relational markers), 

which increased the coherence level of the text, might help readers process high-cohesive 

texts faster and interpret text knowledge more appropriately.  

In Horiba’s study, advanced L2 readers did not differentiate between high and 

low coherence texts “in terms of the relative allocation of cognitive resources to various 

levels of processes,” whereas L1 readers reported more elaborative inferences for the 



 

 

138 

138 

low-coherence texts. As with L1 readers, the L2 readers in the present study also 

produced more elaborative inferences (e.g., global bridging inferences) for the low-

cohesive text. While reading the high cohesive text, the readers did not produce as many 

controlled inferences and elaborative explanations as for the low-cohesive one.  

Similar to L2 readers in Horiba’s study, the generation of the main ideas was 

delayed for readers of the low-cohesive text, but this did not destroy the creators of 

meaning’s representation of the general situation described in the text. The collectors of 

meaning who had less concise and coherent text summaries were not as sensitive to the 

causal structure of the low cohesive text as L2 readers in Horiba’s. Horiba explains the 

lower sensitiveness of the L2 readers as follows: “Because the low coherence texts are 

coherent at local levels, L2 advanced readers may have been satisfied that events were 

connected each other in local discourse. In other words, they may have employed lower 

“standards for coherence”, compared with L1 readers.” This might also be one reason 

why the collectors of meaning’s summaries were built with isolated and less integrated 

text ideas. Their low standards for coherence, differing widely as a function of their skill 

level and reader goals (Horiba, 2013), might have affected their desire to grasp the 

referential and logical antecedents to the information in the paragraphs, and leading them 

to create less connected meaning units.     

As both L1 and L2 studies have shown, inferences and knowledge elaborations, 

which have been generated by the readers, are contextually related. Therefore, the present 

study supports the claim in L1 studies that an increase in integration processing when 

reading low cohesive texts leads the readers to use more elaborations and inferences. 

However, the question “What hinders readers from using elaborations and inferences to 

create coherent representations” still remains. Therefore, the following section focusing 

on L2 proficiency and linguistics ability brings a different perspective to the discussion of 

L2 readers processing differences.  
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L2 proficiency and linguistic ability  

The purpose of this study was not to compare different proficiency levels. But 

differences emerging between readers raised the possibility that language knowledge may 

have a continuing impact on high proficiency L2 readers’ text processing performance.  

Although the participants of the present study were all linguistically proficient 

readers, the impact of L2 reading proficiency did not disappear entirely. They drew on 

their linguistic ability when they were reading texts (Horiba, 1996, 2000, Taillefer, 1996; 

Alptekin & Ercetin, 2011). They initially parsed text into smaller units such as words, 

phrases, and clauses, based on the lexical and syntactic information available, and then 

incrementally integrate them into the larger discourse context (Taillefer, 1996; Horiba, 

1996; 2000). All readers found the low-cohesive text more complex to process, and 

during their meaning representation they tended to use their linguistics abilities more 

extensively. On the other hand, the readers’ meaning constructions were close to each 

other during processing of the high-cohesive text, which might confirm the effect of text 

coherence on the process.   

The collectors of meaning group in the present study attempted to decode 

individual sentences and sometimes words and phrases, but they also used high level 

processing skills such as inferencing to guess the meaning of an unknown word in the 

text or whole paragraph. This indicates that lower-level processing skills might still be 

integral components of fluent and skilled reading as well (Nassaji, 2003). The present 

study supports the view that higher level (e.g., syntactic and semantic processing) and 

lower level processing (e.g., word recognition, orthographic processes) performance can 

discriminate skilled from less-skilled readers (Nassaji, 2003), yet the findings suggest 

that the role of lower level skills should be considered with other important factors in 

highly advanced L2 reading, including the textual factors (e.g., text cohesion level, text 

genre, author’s style) and additional reader factors (e.g., the habits and skills the L2 

readers bring to the situation, and their motivation and interest). In other words, the 
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findings of the study do not support the claim that creators of meaning performed more 

efficiently on all the tasks than those who were grouped as collectors of meaning because 

they were skilled readers. 

The findings of the present study corroborate Koda’s (1994; 2004) statements on 

language proficiency, yet her statements do not explain completely the processing 

differences emerging in the study. Koda states that more proficient readers, due to the 

fact they are more skilled, may also have more efficient lower-level decoding skills than 

less proficient readers. It may be this efficient lower-level processing that makes 

syntactic and semantic information available for them to use. It is not possible to 

conclude from the results of the present study that creators of meaning have more 

efficient lower-level processing skills than the collectors of meaning, but it is conceivable 

that limited efficacy of lower level skills may cause a delay in processing higher level 

syntactic and semantic information and also limit other text integration processes for 

some readers. This delay might also be the reason for the readers’ slow reading pace 

which may be necessary to deal with the input they receive from the text and to process it 

within the limits of the attentional resources available to them (e.g., content words and 

cohesion components).  

To sum up, as many L2 studies (e.g. Alptekin & Ercetin, 2011; Horiba, 1996, 

2000; Taillefer, 1996) have pointed out, L2 readers may tend to become more involved 

with processing the text literally, such that they fail to call on higher-level conceptual 

processes of reading. This propensity for text-based processing stemming from 

inadequate language proficiency might lead to excessive focus on surface- and 

propositional-level features (e.g., lexical decoding, syntactic parsing, coreferencing) in 

the texts. However, this was not the situation for all L2 readers in the present study. 

Reading proficiency alone does not make readers more skilled. Reading is purposeful and 

readers, especially highly proficient readers, have designated purposes for texts with 

different styles. The readers of the present study themselves did not think that the 



 

 

141 

141 

challenges they experienced in processing the low-cohesive text was the result of low 

linguistic abilities but rather due to the complex presentation of ideas by the author, text 

organization and their low background knowledge of the topic. 

Without moving away from the effect of text cohesion overall, the following 

section provides a discussion on the effect of specific cohesive features on meaning 

representation in light of the Construction-Integration (CI) model, and relevant L1 and L2 

research.   

Textual cohesive features for coherent text representation  

The findings related to the second sub question – RQ#1.2 concerning what 

discourse features L2 readers use while building text representations from reading low- 

and high-cohesive texts, indicated that all readers process explicit logical relationships 

constructed within the local context, but according to the readers, these relationships are 

not sufficient component of their meaning construction in the extended discourse. As 

Kintsch (1998) suggests, readers’ processing and determining direct and indirect links in 

the text (i.e., textual relations between the facts or events described in the text) influence 

the accuracy and coherent level of their meaning constructions. If readers cannot 

understand these relations, in a local or global fashion, they can come up with less 

coherent or incomplete meanings. The findings of the present study also support the view 

that the existence of discourse features is important especially for readers who are weaker 

in using their domain knowledge to fill gaps (Kintsch, 1998; Tapiero, 2007). The use of 

content-related propositions and explicit text cohesion features help readers activate a 

schema, and sometimes to predict the rest of the paragraph and the text. Readers 

represent meaning quickly and appropriately using cohesive features (Kintsch, 1998). For 

example, when the L2 readers had difficulty in understanding a word, sentence or 

paragraph in the present study, they confirmed their schema with selected content words 

like “organic” or “genetically modified.”  
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This was also true for the cohesive devices such as connectives. As Kintsch 

(1998) suggests, sentence discourse features like connectives open up a new argument for 

the rest of the text. They indicate a parallel action in the two text segments they connect, 

which is essential for meaning representation. In the present study, sentences starting 

with contrastive or causal connectives played an important role for the L2 readers. The 

readers could predict the contrasts or the degree change of the situation even if they could 

not understand the entire sentence or paragraph.  

The readers in this study read expository texts written to inform about ideas. 

There are many different types of relations that improve the coherence of expository texts 

including headers, sub-headers as well as referential, causal, and logical relations 

(Graesser, McNamara & Louwerse, 2003). These reduce conceptual gaps, which is 

important for L2 readers when reading informative texts to get new information.  The L2 

readers in the present study could also recognize the organization and purpose of the high 

cohesive text very quickly using these explicit coherence relations in the text. The readers 

preferred to use these links (e.g. headings) both in the local level of processing and for 

building a global understanding.  

L2 studies examining the effect of text cohesion usually focus on the impact of 

specific cohesive components like connectives and signaling phrases. In their studies, 

Degand and Sanders (2001) compared the reading comprehension of readers in L1 with 

their reading in L2. As in the present study, they found that the use of suitable relational 

markers making coherence relations between text segments explicit speeded up on-line 

text processing. However, in contrast to the findings of this study, the presence of 

relational markers indeed affected the text representation that readers have constructed 

after reading. In the present study, knowing the function and purpose of the explicit links 

did not always facilitate meaning construction. Despite accurate processing of the 

conjunctions by all readers, the surface features of the text helped some readers predict 

the rest of the text, but creators of meaning group held more pragmatic, and cognitive 
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functions. Several readers from the collectors of meaning benefitted from these features 

at the local level of processing. Creators of meaning especially preferred to use the 

contrastive and causal links in their meaning reports and overall summaries to link the 

text ideas. In other words, similar to what Kintsch (1998) stated, the present study 

showed that explicit links helped readers in terms of constructing local coherence, and 

determining the coherent reorganization of the text, but when it came to global 

coherence, the links themselves were not sufficient to construct a coherent and complete 

overall meaning.  

The previous discussion of L1 and L2 studies and processing models suggested 

that the L2 readers of this study not only had characteristics of advanced level L2 reader, 

but also had shared characteristics with L1 readers. Their challenge of building a coherent 

representation, therefore, has been related to the reader characteristics, and their ability in 

processing surface language as well. The L2 readers may have extra trouble in making 

meaning from the texts for several different reasons, including both textual and reader 

factors. Language issues might be an important factor even for high-level L2 readers. As 

L2 readers, they have to deal with new or unfamiliar words and sentence structures and 

this may limit their ability to determine what is relevant and irrelevant to overall 

meaning. On top of processing pure surface language, the reader is faced with the 

challenge of building a situation model, as they are supposed to decode aspects of 

meanings, and identify the functional value of text items simultaneously. Considering all 

the similarities and contradictions emerging from the comparison of the results with the 

relevant literature, the following section focuses on the implications of the present study 

for L2 text processing, L2 readers, and texts.  

Implications 

This study focuses on core aspects of the reading process: the reader, text, and the 

interaction between them. The findings have implications not only for theories of text 
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processing but also for the design of materials and instruction used for advanced L2 

readers and lower level L2 readers.  

Theories of text processing 

The results of this study have been discussed in light of interactive models of L2 

reading comprehension and multi-level models of text processing. This discussion raised 

some questions that have not been addressed in previous studies and theories. Therefore, 

this section proposes an alternative L2 reading model that can explain the inconsistencies 

in the findings of L2 text processing and discourse processing studies.  

As revealed in this study, L2 meaning construction is not a single-phase process; 

it requires the use of multivariate skills by the readers during their interaction with texts. 

Kintsch’s Construction-Integration model (CI) offers an example of this process. 

However, the findings of this study show that the CI model does not fully explain how L2 

readers conceptualize the meaning of a text. In addition to pointing to the importance of 

the social aspects of reading comprehension, Kintsch’s CI model also identifies the 

cognitive aspects of reading, which are essential to the L2 reading process. However, its 

cognitive aspects were developed to explain L1 readers and therefore, should be adapted 

in L2 reading theories built on the CI model.  

The present study also supports the claims of most of the current interactive 

models of L2 reading comprehension (e.g., Bernhardt’s compensatory model of L2 

reading, 2010), wherein the role of lower level processes is also highlighted. But it also 

reveals their lack of attention to the impact of textual issues on L2 readers’ meaning 

representation process. For example, Bernhardt’s compensatory model of second 

language reading (2010) addresses the interaction between the readers and the texts, and 

emphasizes how text is constructed during the reading process. A big role is allocated to 

reader factors in her model. The important themes identified by the present study – 

engagement, comprehension strategies, text content and domain knowledge- are defined 



 

 

145 

145 

as unexplained variances in the model. The focus on text-based construction processes 

and the principles underlying the integration processes in the CI model should be 

combined with ideas from interactive models of L2 reading comprehension to understand 

and explain the entire meaning construction process including the knowledge-based 

constructions not explained adequately in the current L2 models.   

In his review of L2 reading research, Nassaji (2007) offered an alternative 

perspective, a construction-integration model of discourse comprehension to account for 

the role of knowledge and knowledge-based processes in L2 reading comprehension. 

Nassaji praised schema theory for explaining the constructive nature of the reading 

process and the role of background knowledge in reading. But, considering the failure of 

L2 schema theory, his focus was on “how background knowledge and the principles 

underlying its use and interaction with other sources of information should be 

conceptualized in L2 reading comprehension” (p. 81). According to Nassaji, one 

powerful and central insight of the CI model is “the idea that the knowledge that guides 

the comprehension system is not outside the text nor does the processing system proceed 

by generating top-down expectations and hypotheses and checking then against textual 

information” (Nassaji, 2007, p. 91). This central insight of the CI model externalizes the 

complex interaction process between the text and the reader that was found in the present 

study. The findings of this study also suggest that there are many factors that can make 

the construction-integration processes more complicated for L2 readers. Thus, when 

applied to L2 reading, a CI model that is supplemented by interactive L2 reading models 

could explain many of the inconsistencies in the findings of L2 text processing studies. 

This might be a new model whose focus is not only the readers or the texts, but on the 

process L2 readers follow during their interaction with different L2 texts. Adapting the 

construction-integration model to the L2 setting could help develop a deeper 

understanding of how highly proficient L2 readers process different texts with different 

structure and content, why they still have challenges caused by the lack of L2 knowledge, 
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and how these challenges can be reduced with a different L2 reading instruction and 

materials provided in the lower L2 reading levels.  

Design of meaningful reading materials and instruction for 

L2 readers 

By examining how L2 readers process different kind of texts, this study reveals 

how readers benefit from low or high cohesive texts, and why they might prefer reading 

academic texts with a specific design. This specific focus on text design brings the 

question of the similarities and differences between the materials used in second language 

reading instruction settings and the original authentic texts used in academic settings.  

The participants of the present study were graduate students who were mostly 

exposed to academic readings in their own fields, and thus, it was not surprising that they 

were familiar with a specific text design, for example, scientific articles that present ideas 

clearly and logically. However, when these readers are exposed to texts with a different 

style, as with the low cohesive text in this study, they may have processing challenges. 

The results of the present study revealing the impact of text cohesion in meaning 

representation, therefore, suggest that in the design of enhanced/modified texts used for 

L2 reading instruction, the cohesion level of the texts should be considered, and the 

readers’ awareness of these textual features should be increased to promote superior 

comprehension. This can be achieved by diversifying the reading materials used for 

lower level readers, which will expose readers to different texts with varied discourse 

features and cohesion levels they would experience in the higher levels. Along with 

increasing diversity of the reading texts, the reading activities and the reading strategies 

taught in the L2 reading instructional settings should be diversified.  

Recently, second language reading research has focused on a process-oriented 

approach to comprehension (Grabe, 2009). This is mainly based on interactive models of 

reading wherein “reading comprehension is achieved through an interaction among 
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multiple knowledge sources, such as text, the reader’s language proficiency and reading 

strategies, and the background experiences the reader brings to the text (Bernhardt, 

2011). Most of these interactive models (Bernhardt, 2011; Grabe, 2009) have 

implications for ESL and bilingual education especially the emphasis on higher-order 

thinking skills and the role of discourse knowledge and vocabulary knowledge. As 

process oriented research, this study also categorizes highly proficient L2 readers 

according to their activities while processing low- and high-cohesive texts, and 

demonstrates some challenges these readers encounter in constructing meaning. 

Considering the differences observed between the two groups of readers, the present 

study proposes that training readers in specific methods of text processing might increase 

their reading comprehension. For example, when readers learn how to use different 

information simultaneously and effectively and how to select essential and relevant 

information, they may more easily construct meanings from texts with low cohesion 

levels. Once they are taught how to deal with knowledge gaps, they may use reading 

strategies more appropriately and produce more coherent meaning representation from 

texts with coherence breaks.  

As an important part of the language-learning context, teachers undertake the 

selection, production, evaluation and adaptation of reading materials in many settings. 

Therefore, to increase the efficiency of reading instruction, teachers should understand 

L2 reading research specifically how readers represent meaning from texts that have 

different cohesion levels. The results of this study may better serve L2 teachers by 

highlighting the interactions between the L2 readers and the texts, and this may lead 

teachers to select materials matching with the readers’ needs and goals.  
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Implications for further research 

This study provides insights and details for second language reading and text 

processing, but also raises some questions, contradictions and ambiguities that will 

require further research.  

Process studies 

The use of multiple data sources in this study allowed better access to the target 

group’s reading process and discourse. The use of screen-capture software allowed the 

recording of readers’ interaction with the text including their highlights on the text. In the 

analysis of this detailed data from multiple sources this study used grounded theory, 

which helped in developing a comprehensive understanding of L2 readers’ meaning 

construction process and their reflections on the process. However, to reveal deeper 

information on the impact of text cohesion and reader factors on the meaning 

representation process, discourse analysis might be used to analyze and code the data 

from the interviews and think-aloud protocols, and also to conduct a systematic and 

detailed analysis of the texts. The “meaning” constructed by the readers, and the process 

to reach the constructed meaning require deep explanation of the interaction between the 

reader and the text. As the present and previous studies show, several different factors 

influence the interaction process. Adult readers are not only readers but also “personal 

and social actors” (Shiffren, Tannen, & Hamilton, 2001, p. 354), and text is not just 

something composed of words or sentences the reader is ready to receive, it is a social 

structure with which readers need to interact. The complex interaction between the reader 

and the text can, therefore, be revealed in mode detail using discourse analysis which 

requires a deep critical analysis of the text itself, and both the meaning the readers 

extracted from the texts, and their comments on these constructed meanings and the text. 

Closer attention to texts might help to give firmer grounding to the conclusions 

(Fairclough, 1992).  
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Replication studies 

As the purpose of the study was to see how graduate level L2 readers build 

meaning from the high- and low-cohesive texts, the participants were exposed to only 

modified/enhanced informative and argumentative expository texts on a specific topic. 

However, a study with a similar target group, who are exposed to a different text genre 

like “high-register” literary texts as Bernhardt suggests (2011, p. 81) might provide 

results supporting the present study or further explanation of high level L2 text 

processing. As high-register texts have “the implicit knowledge structures, and the 

unstated cultural heritage that all learners need if they are to develop usable, authentic 

language skills” (p. 81), the readers’ processing of both expository and literary texts 

might be compared to show the basic challenges they encounter and how they deal with 

these challenges using textual and domain knowledge. High proficient L2 readers are not 

exposed only to scientific texts with a specific text design during their academic studies 

or careers. They read different kinds of texts including opinion essays, novels, and 

discussion articles written in reply to a specific scientific theory. Therefore, future 

research may need to examine the meaning construction process of L2 readers at different 

proficiency levels and expose readers to different text genres constructed with different 

textual structures (e.g., cohesive discourse features). With this kind of follow-up 

comparative research, the unanswered questions the present study raises like why there 

are processing differences among L2 readers at the same level of proficiency might be 

answered. 

The participants in this study were L2 readers with different backgrounds-having 

different first language and reading experiences, and studying in different academic 

programs. Conducting the study with more homogenous groups might allow comparisons 

and lead to a better understanding of the processing differences across L2 readers.  
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Limitations 

This research has several limitations. First, this study was a qualitative study 

involving 9 participants. Although multiple procedures were used, including theoretical 

sampling in the framework of grounded theory, achieving triangulation as integrated use 

of multi methods in data collection, and finally using comparative literature analysis, the 

results cannot and should not be generalized to the population of L2 readers as a whole. 

However, as the procedures above provide possibilities for context-specific 

generalization, the results may allow insights into specific situations similar to the 

context of the present study.  

A second limitation is related to the main task used in collecting data. The study 

used think-aloud protocol to demonstrate the meaning construction process. However, 

despite the frequency with which think-aloud protocols are used in process research, this 

method has limitations and challenges in the implementation process. The validity of 

concurrent verbal reports may be questioned because it is not known whether the act of 

verbalizing while completing a task counts as an additional task and alters the cognitive 

processes of the readers. Although the present study attempted to increase the quality of 

the think-aloud protocols using some techniques proposed for successful implementation, 

the present study accepts that there may be factors causing reactivity in think-aloud 

protocols.   

Conclusion 

In conclusion, this study presents results obtained from a close observation of the 

reading process of highly proficient L2 readers to specifically describe the meaning 

representation process with the texts that vary in degree of cohesion. By focusing on the 

process of the readers and examining this process with the use of multiple research 

methods, the study was able to evaluate L2 readers’ ongoing interaction with the text as 

well as their perspectives on the process that lead them to the final meaning construction.  
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With this detailed examination of the complex interactional process, the study 

provides results that show the development of two main processing levels at which these 

L2 readers build meaning representations, the local and global level of processing. The 

distinction between the global and local level of processing as well as the interactive 

relationship between them shows that meaning construction takes place in interaction 

with the text and its cohesion level in addition to the readers’ factors.  

Despite their similar L2 proficiency and exposure to the target language in similar 

situations, L2 readers approached the meaning construction activity differently depending 

on what the text provides and what they bring to the activity. Results showed that the 

processing differences between the readers were most apparent in texts with low text 

cohesion. Despite its organizational weakness, the low-cohesive text led the readers to 

conduct more elaborative processing compared to their performance with the high-

cohesive one, in which they attempted to create a catalogue of facts trusting the explicitly 

provided text cohesion features. The differences between the readers also confirmed that 

the coherence established from a text depended not only on two processing levels, but 

also on strategies related to the establishment of an information hierarchy and the 

relationships between the concepts.  For example, for the readers categorized as creators 

of meaning, meaning construction was a problem-solving activity in which the readers 

attempted to discover the sequence of idea units in the text, and connected them by 

creating associations between the idea units; and between the text content and their own 

experiences.  

The results of this study and their discussion in light of previous L1 and L2 

processing models and research suggests that we need more reflection on how to improve 

L2 text processing models, reading materials and teaching strategies that will balance the 

relationship between text content and readers’ skills. 
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APPENDIX A: DEFINITIONS OF KEY TERMS 

 
DEFINITIONS FOR CHAPTER 1, 2 & 3 

 
Text cohesion: the degree to which the concepts, ideas, and relations within a text are 
explicit (O’Reilly & McNamara, 2007) 

 
Text coherence: The effect of text cohesion on readers’ comprehension (O’reilly & 
McNamara, 2007)  

 
Text-base: a list of propositions that represent local meaning of a text  

 
Mental representation: Kintsch (2004) defines mental representation is some change in 
the way the mind views the world as a result of reading a text, that is, some sort of trace 
of the text read, including indirect effects, cognitive as well as affective ones—perhaps 
a tendency to act in a certain way or to feel good or bad about something (p. 1271). A 
text is encoded in a mental model that contains representations of only those individuals 
and events that are relevant to the interpretation of the text in question. Such models are 
constructed on-line in response to cues in the text and with reference to knowledge 
about the world.   

 
Knowledge sources: These are sources readers utilize during the reading process, 
meaning construction or word recognition etc. The sources are featural, phonemic, 
syntactic, orthographic, lexical and semantic sources.  

 
Textual features (cohesive devices, aspects of cohesion): Based on Graesser and his 
colleagues’ (2004) definition of cohesion and coherence, textual features are defined as 
the aspects of cohesion, characteristics of the text that are likely to contribute to the text 
cohesion, namely the coherence of the mental representation. Some of these cohesion 
characteristics are anaphoric references, connectives, and transitional phrases.  

 
Upper-register texts: Texts such as commentaries and essays, which require profound 
syntactic and semantic knowledge, advanced cognitive and metacognitive skills, and 
even subtle pragmatic differences for fluent processing.  

 
Global coherence: Global coherence is achieved if the incoming sentence can be 
connected to the text macrostructure (i.e. major message or point) or to information 
much earlier in the text that no longer resides in working memory. It is achieved when 
the reader use world knowledge to construct a representation of the situation described 
in the text (Graesser et al., 2001)  

 
Local coherence: Local coherence is achieved if a reader is able to connect the phrase or 
sentence that is currently being read with the contents of the immediately preceding 
sentence. Text devices that explicitly mark how one section of text (e.g. connectives) is 
related to another also facilitate local coherence. 

 
Signaling devices: Signaling devices are discourse markers in a text. For example, 
Connectives are one important class of signaling devices for particular categories of 
cohesion relations in text (Halliday & Hasan, 1976) (Sanders, 2006) Linguistic markers 
may be used to explicitly indicate the coherence relation that holds between the 
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segments (e.g. they are connectives like and, also, next, and furthermore and lexical 
signaling devices like In addition, Another aspect is, That is not all, and Other things 
can be added to this.)   

 
DEFINITIONS FOR CHAPTER 4 & 5 

 
Representation and construction: Representation is an essential part of the reading 
process by which meaning is produced and constructed.  

 
Knowledge-based elaborations: Knowledge-based elaborations are inferences or 
explanations some readers display while constructing the meaning from the texts. They 
are usually derived from reader’s knowledge structures that are relevant to textual 
content, requiring them to reason beyond the text in order to generate new information.  

 
Retrieval strategies: The readers use retrieval strategies by activating their prior 
knowledge or previous text knowledge (retrieved information) to build meaning from 
the focal text segment.  

 
Cross-text elaboration: This is related to retrieval strategies. The reader uses the gained 
text knowledge to construct the meaning of the focal text segment. It might be from the 
prior sections or the forward sections.  

 
Bridging inferences: These inferences are sometimes called as automatic bridging 
inferences or local bridging. If there are associations around the expressions that took 
place in a text, the reader picks up the strain, for example if the meaning in the 
expression is “example”, and then form a bridging inference when the word “example” 
occurs.  Bridging inferences require establishing local coherence between subsequent 
sentences, and those inferences based on accessible text knowledge are usually made 
automatically by proficient and skilled readers (Trabasso and Magliano, 1996) 

 
Controlled inferences: Unlike automatic inferences, controlled inferences are proper 
text-based inferences, which lead to global bridging. They require the integration of 
information located across larger distances and relying on controlled operations that tap 
logical and pragmatic resources (Ozuru, Dempsey & McNamara, 2009). Causal, 
predictive and elaborative inferences are examples for controlled inferences and mostly 
dependent on strategic processes determined by the comprehender’s goals.  

 
Causal reasoning: This occurs when the reader forms expectations about the casual 
consequences or antecedents of text actions and events. Predictions and explanations are 
manifestations of causal reasoning.  

 
Backward inferencing: Backward inferencing occurs when the reader forms 
expectations about the causal antecedents of the actions described in the text. The reader 
attempts to connect the current, focal sentence with its immediate predecessor, or distal 
predecessor (Trabasso & Magliano, 1996)  

 
Predictive inferencing: This occurs when the reader forms expectations about the causal 
consequences of the actions described in the text.  

 
Isolated meaning units: They are unconnected text ideas extracted from different 
segments of the text.  

 
Pragmatic function of the meaning: This is one important layer of meaning conducted 
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during discourse processing. The readers go into surface language or deep structure 
semantic analysis while making meaning or sometimes they go into pragmatic function 
that require effortful cognitive processes, for example, the integration of information 
located across larger distances using pragmatic means across sentences and the 
paragraphs.   

  
Relational markers: Linguistic marking of coherence relations in a text that the reader 
uses to construct the mental representation from the text, for example, a causal relation 
that is made explicit by a connective (e.g. on the other hand) or left implicit.  
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APPENDIX B: LIST OF COHESIVE DEVICES 

Cohesion category Definition with samples 
Argument overlap There is overlap between a noun in one sentence and the 

same noun (in singular or plural form) in another sentence; it 
also occurs when there are matching personal pronouns 
between two sentences (e.g., he/he) 

Anaphor overlap A pair of sentences has an anaphor overlap if the later 
sentence contains a pronoun that refers to a pronoun or noun 
in the earlier sentence. 
 

Connectives They create cohesive links between ideas and clauses and 
provide clues about text organization.  
 
Causal connectives (because, so), logical connectives (and, 
or), adversative/contrastive connectives (although, 
whereas), temporal connectives (first, until), and additive 
connectives (and, moreover). 

Causal cohesion  It signifies events and actions with the use of casual verbs 
and signals how the events and actions are connected in a 
text with the use of causal particles. For example, cohesion 
suffers when the text has many causal verbs but few causal 
particles that signal how the events and actions are 
connected. 
 
 

Syntactic complexity The syntax in text tends to be easier to process when there 
are shorter sentences, few words before the main verb of the 
main clause, and few words per noun-phase. 
 
For example, some sentences are short and have a simple 
syntax that follow an actor-action-object syntactic pattern, 
have few if any embedded clauses, and have an active rather 
than passive voice. Some sentences have complex, 
embedded syntax that potentially places heavier demands on 
working memory. 
 

Adapted from the cohesion categories created by Graesser and his colleagues (2004) 
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APPENDIX C: IRB APPROVED STUDY INVITATION MATERIALS 

IRB approved study invitation letter 
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IRB approved participant recruitment poster 
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APPENDIX D: INTRODUCTORY SURVEY 

Introductory survey 
 
If you agree to participate this study, please complete the short survey below before 
signing the consent form. The questions below require information about your academic 
and language background. Please feel free to skip any questions or decline giving 
information that you feel intrudes upon your privacy. If you decide to skip any 
questions or decline giving information, please inform the researcher, Zeynep Bilki, 
about your decision so that she can finalize or continue the survey depending on the 
question you skip. Your responses are voluntary and confidential. The information you 
will provide will only be available to the researcher, not an unauthorized person.  

 
Your full name: ______________________ 
 
1. Are you an international graduate student at the University of Iowa? 
 
YES ______ NO ______ 
 
2. What is your program/department/major?  
 
(Graduate students studying in any of the language acquisition or linguistics programs 
at the University of Iowa will not be eligible for the study)  
 
3. Are you at least 18 years of age?  
 
YES ______ NO ______ 
 
4. Are you a non-native speaker of English?  
 
YES ______  
NO ______ (Stop answering the following questions if you are a native speaker of 
English) 

 
5. Do you remember your TOEFL score? If yes, do you mind if we ask you to share it 
with the researcher? 
 
TOEFL score (IBT): ______________  TOEFL reading score (IBT): ___________ 
TOEFL score (PBT): ______________  TOEFL reading score (PBT): ___________ 

 
6. Have you attended any other graduate program at another US university or a 
university in an English speaking country in which instruction language is English?  
 
YES I attended  ______ Did you complete the program? YES ___ NO ___
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NO I did not attend ______   
 
7. If you are in a doctorate program at the University of Iowa, did you complete your 
Bachelors or Masters degree in the US or any other university in an English speaking 
country in which instruction language is English? (You can select more than one option 
if necessary).   
 
_____ YES I completed my Bachelors degree at a US university/at a university in an 
English-speaking country  
 
_____ YES I completed my Masters degree at a US university/at a university in an 
English-speaking country  
 
_____ No I did not complete either my BA or MA at a US university/at a university in 
an English-speaking country  
   
8. What year/semester are you in your graduate program? ____ year   ____ semester  
 
9. Did you take English Proficiency Exam given by English as a Second Language 
Program at the University of Iowa after you are admitted to the university?  
 
_____ YES I took the exam and passed without being required to take any English as a 
Second Language Coursework (etc. reading, writing, grammar) 
 
_____ YES I took the exam and conditionally passed it. I am currently taking/took 
required English as a second language coursework _______ (if you selected this option, 
could you please provide the name of the coursework to us in the following section)  
 
10. What is/was the name of the English as a second language course/courses you are 
taking/ took? (e.g. reading, writing, speaking, grammar etc.) __________________  
 
_____ NO I did not take the exam 
 
Thank you for taking the time to answer the questions.  
 
Zeynep Bilki 
PhD candidate 
College of Education 
Teaching and Learning 
Foreign Language and ESL Education 
S117 LC  
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APPENDIX E: INFORMED CONSENT DOCUMENT 
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APPENDIX F: MODIFIED TEXTS  

Low cohesive text 
 
A Natural Obsession 
 
When delegates from 192 nations arrive in Copenhagen in December for the UN 
COP15 summit, they will confront a 181-page draft negotiation text, 2,000 bracketed 
passages still in dispute, and just 11 days in which to come to some sort of consensus. 
To power them through these discussions, Denmark has promised a wide variety of 
ecologically minded fare: All water will be tap, tea and coffee will be fair trade, and the 
food menu will be no less than 65 percent organic. 
 
Though undoubtedly well-intentioned, this last provision is troubling, but not because 
anyone really cares about the provenance of Ban Ki-Moon’s turnip greens. Rather, it 
suggests a willful and dangerous ignorance about global agriculture, and the prospects 
for feeding 9 billion people while also addressing biodiversity loss, water shortage, and, 
yes, climate change. Organic foods are enjoying skyrocketing popularity in the US and 
Europe, as are their ill-defined sidekicks, “natural,” “whole,” and “real” foods. Yet 
popular notions that these foods at once better for people and for the planet turn out to 
be largely devoid of experimental support. Worse still, “organophilia” tends to go hand-
in-hand with technophobic skepticism towards the very sorts of scientific approaches 
most likely to supercharge a struggling food system while leaving our planet unharmed. 
 
No one can argue with the value of paying more heed to where our suppers come from. 
At its best, the organic movement is about reacquainting ourselves with the origins of 
food—appreciating that chicken is an animal and not just a shrink-wrapped package in 
the refrigerator case. It’s also a reaction to an industry that has, under the banner of 
“food science,” swung in a silly direction.  
 
But do we really need to get our fiber in our coffee or all four food groups plus a 
multivitamin in a snack ostensibly made of honey and oats?  
 
Nutritionally, there is no clear evidence that organic foods trump conventional ones. In 
one recent study, researchers compared kale, peas, potatoes, and apples grown 
organically with those grown according to conventional guidelines. They also fed both 
organic and conventional produce to rats for two years. “There was no evident trend 
towards differences in element content of foodstuffs or diets due to the use of different 
cultivation systems,” they concluded. Neither the veggies, nor the rats nourished on 
them, turned out to be anything other than ordinary.  
 
Disturbingly, the booming popularity of organics is coming precisely at a time when 
science must be leveraged to confront the truly Herculean task ahead: By 2050, the 
world’s population could swell to 9.1 billion from the current 6.8 billion. As incomes 
rise across parts of the developing world, people are consuming more grain-intensive 
meat; as a result, food demand is actually outpacing population growth. In short, from 
an ever-smaller parcel of land, we must somehow produce nearly twice as much food as 
today.  
 
From the perspective of science, there isn’t—and has never been—anything natural 
about farming. Ever since our Mesopotamian forbears began purposely breeding crops 
to promote desirable traits, humans have been adding an artificial twist to natural 
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selection. For a science-skeptical community, the knowledge that scientists are ready to 
take on the challenge may not be comforting at all. How then, to begin moving away 
some of these organic myths? Most proponents of organic food believe that their 
choices are better for human society and for the planet. 
 
Perhaps learning what gains have already come in a genetically engineered form may 
persuade them. In China, the introduction of insect-resistant Bt cotton curbed pesticide 
use by 71 million kilograms in just four years, drastically lowering the rate of poison-
related illness among farmers. In the US, herbicide-tolerant “Roundup Ready” crops 
have enabled American farmers to essentially put away their plows, thus conserving 
soil, and saving water. 
“This is a technology that’s pretty green,” says Paarlberg. “If you’re a member of an 
environmentalist organization that took its ideology from Rachel Carson, you’re not 
going to like it because it is based upon what is seen as an arrogant effort to dominate or 
engineer nature rather than yield to nature or try to work in harmony with nature.” 
Next month, when experts from across the globe convene in Rome for the annual World 
Food Summit, they will be discussing how to shore up the long-term food supply and, 
crucially, how to diminish the number of hungry people in the world. A vital part of 
their conversation will be to what extent biotechnology can—or should—play a role in 
these efforts. For the rest of us “foodies,” now is the time for some deep soul-searching, 
to decide whether we will allow ideology to win out over evidence, particularly when 
the goals of biotech are increasingly aligned with many of the values the organic 
community allegedly holds dear.  
 
Original text: http://seedmagazine.com/content/article/a_natural_obsession/   
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High cohesive text  
 
Will Organic Food Fail to Feed the World? 
 
 
Food for hungry mouths, feed for animals headed to the slaughterhouse, fiber for 
clothing and even, in some cases, fuel for vehicles—all derive from global agriculture. 
As a result, in the world's temperate climes human agriculture has supplanted 70 percent 
of grasslands, 50 percent of savannas and 45 percent of temperate forests. Farming is 
also the leading cause of deforestation in the tropics and one of the largest sources of 
greenhouse gas emissions, a major contributor to the "sixth extinction," ongoing 
extinction of species like plants and animals, and a perennial source of water pollution. 
 
To restrain the possible environmental impacts of agriculture as well as produce more 
wholesome foods, some farmers have turned to so-called organic techniques. This type 
of farming is meant to minimize environmental and human health impacts by avoiding 
the use of synthetic fertilizers, chemical pesticides and hormones or antibiotic 
treatments for livestock, among other tactics. But, despite minimum environmental and 
human health impacts of organic techniques, the fact remains that the use of industrial 
technologies, particularly synthetic nitrogen fertilizer, has fed the swelling human 
population during the last century. This seeming contradiction, organic foods for 
healthy generation versus more foods for increasing human population, raises a new 
question: Can organic agriculture feed a world of nine billion people? 
 
Organic versus conventional agriculture  
In a bid to bring clarity to what has too often been an emotional debate, environmental 
scientists performed an analysis of 66 studies comparing conventional and organic 
methods across 34 different crop species. They found that, overall, organic yields are 
considerably lower than conventional yields. But, this yield difference varies across 
different conditions. When farmers apply best management practices, organic systems, 
for example, perform relatively better. 
 
In particular, organic agriculture delivers just 5 percent less yield in rain-watered 
legume crops, such as alfalfa or beans, and in perennial crops, such as fruit trees. But 
when it comes to major cereal crops, such as corn or wheat, and vegetables, such as 
broccoli, conventional methods delivered more than 25 percent more yield. 
 
 
How to boost organic farming?  
The key limit to further yield increases via organic methods appears to be nitrogen —
large doses of synthetic fertilizer can keep up with high demand from crops during the 
growing season better than the slow release from compost, or nitrogen-fixing cover 
crops. In fact, more knowledge would be key to any effort to boost organic farming or 
its yields. Conventional farming requires knowledge of how to manage what farmers 
know as inputs—synthetic fertilizer, chemical pesticides and the like. Organic farmers, 
on the other hand, must learn to manage an entire ecosystem geared to producing 
food—controlling pests through biological means, using the waste from animals to 
fertilize fields and even growing one crop among another. Organic farming is a very 
knowledge-intensive farming system. For example, an organic farmer needs to create a 
fertile soil that provides sufficient nutrients at the right time when the crops need them. 
The same is true for pest management. But the end result is a healthier soil, which may 
prove vital in efforts to make it more sufficient in the face of climate change as well as 
conserve it.  
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Organic or conventional food for growing human population?  
At the same time, a still-growing human population requires more food, which has led 
some to propose further intensifying conventional methods of applying fertilizer and 
pesticides to specially bred crops genetically modified. Crops genetically modified to 
endure drought may also play a role as well as efforts to develop perennial versions of 
annual standard crops, such as wheat, which could help reduce environmental impacts 
and improve soil. "Increasing salt, drought or heat tolerance of our existing crops can 
move them a little but not a lot," says biologist Nina Fedoroff. "That won't be enough." 
And breeding new perennial versions of standard crops would require compressing 
millennia of crop improvements that resulted in the high-yielding wheat varieties of 
today into a span of years while changing the fundamental character of wheat from an 
annual crop to a perennial one. Then there is the profit motive. "The private sector is not 
likely to embrace an idea like perennial crop seeds, which do not require the continued 
purchase of seeds and thus do not provide a very good source of profit.” McGill’s 
Seufert notes.    
 
Regardless, the world already produces 22 trillion calories annually via agriculture, 
enough to provide more than 3,000 calories to every person on the planet. The food 
problem is one of distribution and waste—whether the latter is food spoilage during 
harvest, in storage or even after purchase.  
 
What is the solution?  
A simple solution is unlikely. Instead the best farming practices will vary from crop to 
crop and place to place. Building healthier soils, however, will be key everywhere. 
"Current conventional agriculture is one of the major threats to the environment and 
diminishes the very natural resources it depends on. We thus need to change the way we 
produce our food," Seufert argues. "Given the current precarious situation of 
agriculture, we should assess many alternative management systems, including 
conventional, organic, and possibly hybrid systems to identify the best options to 
improve the way we produce our food." 
 
 
Original text: http://www.scientificamerican.com/article.cfm?id=organic-farming-
yields-and-feeding-the-world-under-climate-change 
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APPENDIX G: COH-METRIX COHESION MEASURES FOR THE 

FIRST PILOT STUDY TEXTS 

 

Cohesion measure Text 1 Text 2 Text 3 

Number of words 1236 1348 1150 

Reading ease 41.978 39.821 36.293 

Reading level 12.698 11.891 13.392 

Casual cohesion  0.522 0.237 0.909 

LSA global cohesion  0.106 0.152 0.132 

Connectives 90.615 86.053 93.043 

Type token ratio  0.527 0.425 0.464 
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APPENDIX H: PILOT STUDY 1 DATA COLLECTION PROCESS 

WITH TWO PARTICIPANTS  

First pilot study data collection process 

 
Participants Serap Nil  
Pre-reading 
interview 

Semi-structured interview for 
personal background 
information 
20 min 

Semi-structured interview for 
personal background 
information 
15 min 

R
ec

or
de

d 
w

ith
 C

am
ta

si
a 

- A
ud

io
 a

nd
 sc

re
en

 c
ap

tu
re

 

Think aloud 
training 
  

- Explaining what think aloud is 
- Introducing website and 
Camtasia 
- Reading a short text  
25 min 

- Explaining what think aloud is 
with shorter instructions and 
samples 
- Introducing website and 
Camtasia 
- Reading a short text 
15 min 

Reading with 
think-aloud 

- Reading aloud and report the 
meaning after each paragraph  
40 min 

- Reading loudly and report the 
meaning after each paragraph or 
every two or three sentences 
- Reporting in participant’s first 
language   
30 min 

Active 
reading with 
think-aloud 

- Reading and marking words, 
phrases or sentences that 
facilitate or hinder 
comprehension 
- Make comments on marked 
sections 
15 min 

- Reading and marking words, 
phrases or sentences that 
facilitate or hinder 
comprehension 
- Make comments on marked 
sections 
15 min  

Post-reading 
task 

Going over the text together 
with the researcher and 
reflecting back to reflections 
45 min 

Watching the readings (think-
aloud products) with the 
researcher and reflecting back 
to the thoughts and actions/ 
meaning construction 
40 min  

Post reading 
interview 

Additional questions about text 
difficulty and cohesion level 
10 min 

Cancelled 
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APPENDIX I: COH-METRIX ANALYSIS OF THE TEXTS BEFORE 

THE FINAL MODIFICATION 

 

 

 

 

 

* A*Natural*Obsession* Will*organic*food*fail*to*feed*
the*world?**

Text*easibility* * *

Syntactic*simplicity** 27** 53*

Word*concreteness** 51.99* 42.47*(%)*

Referential*cohesion* 0.52* 5.37*(%)*

Referential*cohesion* * *

Noun*overlap** 0.121** 0.197*(mean)*

Argument*overlap** 0.217* 0.271*(mean)*

Content*word*overlap** 0.019* 0.046*(mean)*

Anaphor*overlap* 0.049* 0.021*(mean)*

LSA*(Latent*Semantic*
Analysis)** *

*

Semantic*overlap*between*
sentences*

0.102* 0.238**

Semantic*overlap*between*
paragraphs*

0.104* 0.234*

Lexical*diversity*(Type*token*
ratio)**
*

0.532*
0.802*(content*words*
lemma)*

0.481**
0.651*(content*words*
lemma)*

Connectives* 88.69*incidence*score** 88.27*

Causal*cohesion** 0.44* 0.44*

Readability** * *

Flesch*Reading*Ease** 42.97** 35.70*

Flesch4Kincaid*Grade*Level*
* 12.56*

12.90*

Coh4Metrix*L2*Readability'* 4.65* 5.90**
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APPENDIX J: THE PROCESS OF GROUNDED THEORY BUILDING 

IN THE STUDY 
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A
dapted from

 the table created by Pandit (1996) to show
 the process of G

rounded Theory building in a qualitative study 
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APPENDIX K: PRE-READING INTERVIEW QUESTIONS  

 

1. What are you studying at the University of Iowa?  
2. How long have you been in US and at the university?  
3. When did you start learning English? Where did you learn it?  
4. What is your first language?  
5. You are reading academic texts for the courses you are taking at the university and 
they are all in English. Are you reading some other academic or scientific texts in 
English in addition to the ones you are assigned for your classes?   
6. What about your daily reading (e.g. novels, newspapers?) Would you prefer them to 
read in English or in your first language?   
7. Would you prefer reading academic texts in your first language or in English? Why? 
8. Do you find the texts you read in English (academic) difficult to understand? What 
kind of difficulties do you have while reading? Could you please describe the main 
difficulties you experience in your own words just considering your own personal 
academic reading experiences?  
9. As a second language reader, what do you think in a text is helping you most while 
reading in English? Could you please describe it considering your own academic 
reading experiences? (For example, vocabulary, extra sentences explaining the topic or 
event in the text, a short sentence or phrase explaining a jargon in a text, sentences 
summarizing the paragraph, well connected sentences that make meaning, organization 
of the text - These samples will be provided if the participant needs further explanation 
about the question!) 
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APPENDIX L: THINK-ALOUD TRAINING WRITTEN 

INFORMATION 

 
What is think-aloud?  
 
The think-aloud is a type of data collection procedure used in process research. The 
method is known as “thinking-aloud” or “concurrent verbalization”, which means that 
participants are asked to perform a task and to verbalize whatever crosses their mind 
during the task performance. In simple words, the researcher asks participants to say out 
loud what they are thinking about when reading.  
 
You will read for meaning in this study. You will express the meaning you got from the 
text loudly in your own words as well as what you have in your mind while making the 
meaning. You will read the sample text twice in this training following the given 
instructions.  
 
Reading 1: Read loudly and Think Loudly: In your first reading:  
 
1. You will read the text loudly 
 
2. When reading aloud, stop after every two or three sentences and report what you 
understood from the text in your own words. You can use the words in the text or 
paraphrase the sentences. See the examples below:  
 
So far, I've learned ...   
This made me think of ...  
I think the author will talk about .... next 
I reread that part because ...  
I was confused by ...  
I wonder why ... (These samples were extracted from the previous studies using think 
aloud strategy)  
 
3. During think aloud, if any, express your opinions, reactions, comments on the text 
ideas, and sentences, which you think might influence your understanding of the text. 
Please see the examples below.  
 
I did not understand this sentence. These two words do not make sense to me. 
What does the author mean in this sentence? It looks like he develops an opposite idea 
to what he said before. 
 
Reading 2: Active reading while thinking aloud: In this second time reading of the same 
text, please follow the instructions below:  
 
Mark the words, phrases, sentences that you think hinder your comprehension or 
facilitate your comprehension 
Make comments on (please say out loud) why you find them difficult or easy 
to understand  
 
I did not understand these two sentences at all because of ... 
I did not understand this paragraph because the author does not express his ideas clearly 
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These words help me to understand this sentence, but could not make its connection to 
the next sentence.   
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APPENDIX M: RESEARCHER’S NOTES: SAMPLE 

A Natural Obsession 
 
INTRODUCTION - When delegates from 192 nations arrive in Copenhagen in 
December for the UN COP15 summit, they will confront a 181-page draft negotiation 
text, 2,000 bracketed passages still in dispute, and just 11 days in which to come to 
some sort of consensus. To power them through these discussions, Denmark has 
promised a wide variety of ecologically minded fare: All water will be tap, tea and 
coffee will be fair trade, and the food menu will be no less than 65 percent organic. 
[How did you get the meaning from the first paragraph? What are the key words, 
sentences and phrases helping you to get the meaning? In your comments, you 
mentioned you did not understand very well the first paragraph and decided to 
move to the next paragraph. Why did you decide to move to the next one? Did you 
find the introductory paragraph well-written or weak entrance? Would you prefer 
to read a different introduction? Why? [She focused on specific words when she is 
making meaning from two sentences, but when she is reporting the gist of the 
paragraph, she does not make entirely verbatim copying from the text. The meaning she 
provided was repeating the textual knowledge. Normal that she trying to get some input, 
but the introductory paragraph did not help her]  
 
[What does this last provision refer to?] Though undoubtedly well-intentioned, this 
last provision is troubling, but not because anyone really cares about the provenance of 
Ban Ki-Moon’s turnip greens. Rather, it suggests a willful and dangerous ignorance 
about global agriculture, and the prospects for feeding 9 billion people while also 
addressing biodiversity loss, water shortage, and, yes, climate change. Organic foods 
are enjoying skyrocketing popularity in the US and Europe, as are their ill-defined 
sidekicks, “natural,” “whole,” and “real” foods. Yet popular notions that these [what 
does these refer in this sentence?] foods at once better for people and for the planet 
turn out to be largely devoid of experimental support. Worse still, “organophilia” tends 
to go hand-in-hand with technophobic skepticism towards the very sorts of scientific 
approaches most likely to supercharge a struggling food system while leaving our 
planet unharmed. [Why does the author think that the last provision mentioned in 
the first paragraph, use of organic products is troubling? What is the main reason 
for him?] [Could you understand the meaning the last sentence tries to tell? If the 
author provided the meaning of the word organophilia, would this help you 
understanding this section better?)  
 
Although you said you don’t know the meaning of many words, you can still get 
the main idea discussed in this paragraph. What are the key words helping you to 
get this meaning? What helped you to get this meaning? And how can you be sure 
that the meaning you got from this section is correct?   
 
[If the words like “though undoubtedly well intentioned”, “worse still” were not 
included in this paragraph, would it be a big problem for you to get the meaning of 
the text? Did you focus on these words and phrases in the text? Are there any 
other examples of these words you can provide throughout the text that you think 
helped you make the meaning easily?  
 
[Where did you start understanding the text? After your second time reading, 
could you understand the sections you find difficult better? What helped you to 
understand them in your second turn? [She prefers reading silently] [She says the 



 

 

178 

178 

text does not help her to make guesses] [What would you like to see in the text that will 
help you to make guesses?]  
 
PARAGRAPH RELATION?  
 
No one can argue with the value of paying more heed to where our suppers come from. 
At its best, the organic movement is about reacquainting ourselves with the origins of 
food—appreciating that chicken is an animal and not just a shrink-wrapped package in 
the refrigerator case. It’s also a reaction to an industry that has, under the banner of 
“food science,” swung in a silly direction. Maybe again, not sure. She focuses on words 
that makes her feel confused and cannot be sure about the meaning she got because of 
the last sentence that she could not understand very well.  
 
But do we really need to get our fiber in our coffee or all four food groups plus a 
multivitamin in a snack ostensibly made of honey and oats? What ARE the two 
DIFFERENT arguments does the author discuss in this text? She says that she is 
not familiar with these American dishes… cultural issues…situational model… 
 
Nutritionally, there is no clear evidence that organic foods trump conventional ones. In 
one recent study, researchers compared kale, peas, potatoes, and apples grown 
organically with those grown according to conventional guidelines. They also fed both 
organic and conventional produce to rats for two years. “There was no evident trend 
towards differences in element content of foodstuffs or diets due to the use of different 
cultivation systems,” they concluded. Neither the veggies, nor the rats nourished on 
them, turned out to be anything other than ordinary. EXAMPLES FOR 
CLARIFICATION?  
 
[She doesn’t care about that kind of conjunctions especially the ones the author puts his 
own ideas. As long as she understands the main meaning, she does not focus on a lot on 
the specific features like disturbingly, nutritionally. However, if she read the text for a 
different purpose maybe just to criticize the author’s ideas, that would be different.] 
Disturbingly, the booming popularity of organics is coming precisely at a time when 
science must be leveraged to confront the truly Herculean task ahead: By 2050, the 
world’s population could swell to 9.1 billion from the current 6.8 billion. As incomes 
rise across parts of the developing world, people are consuming more grain-intensive 
meat; as a result, food demand is actually outpacing population growth. In short, from 
an ever-smaller parcel of land, amidst hotter and drier conditions, we must somehow 
produce nearly twice as much food as today. [The author is making a relation 
between the popularity of organic foods and also the use of science mostly for 
conventional food. Why does the author think that organic foods, although they 
are very popular, might stay in shadow of conventional foods? How does he 
explain the reason?]  
 
From the perspective of science, there isn’t—and has never been—anything natural 
about farming. Ever since our Mesopotamian forbears began purposely breeding crops 
to promote desirable traits, humans have been adding an artificial twist to natural 
selection.  For a science-skeptical community, the knowledge that scientists are ready to 
take on the challenge may not be comforting at all. How then, to begin moving away 
some of these organic myths? Most proponents of organic food believe that their 
choices are better for human society and for the planet. Not sure again on the 
paragraph – maybe I will move to next one…why you could not understand this 
paragraph. Can you read it again and tell me the meaning you got? Any change? These 
two sentences make me stop and try to understand.  
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Perhaps learning what gains have already come in a genetically engineered form may 
persuade them. In China, the introduction of insect-resistant Bt cotton curbed pesticide 
use by 71 million kilograms in just four years, drastically lowering the rate of poison-
related illness among farmers. In the US, herbicide-tolerant “Roundup Ready” crops 
from the agribusiness giant Monsanto have enabled American farmers to essentially put 
away their plows, thus conserving soil, and saving water. (The author thinks that the 
knowledge and what scientists say about conventional foods are not enough to 
persuade the supporters of organic foods. What does he suggest to do at this point 
to convince these people?]  
 
“This is a technology that’s pretty green,” says Paarlberg. “If you’re a member of an 
environmentalist organization that took its ideology from Rachel Carson, you’re not 
going to like it because it is based upon what is seen as an arrogant effort to dominate or 
engineer nature rather than yield to nature or try to work in harmony with nature.” 
Quote from someone??? Would you like to know who are these guys shortly rather 
than seeing only their names?  
 
Next month, when experts from across the globe convene in Rome for the annual World 
Food Summit, they will be discussing how to shore up the long-term food supply and, 
crucially, how to diminish the number of hungry people in the world. A vital part of 
their conversation will be to what extent biotechnology can—or should—play a role in 
these efforts. For the rest of us “foodies,” now is the time for some deep soul-searching, 
to decide whether we will allow ideology to win out over evidence, particularly when 
the goals of biotech are increasingly aligned with many of the values the organic 
community allegedly holds dear. [The author is looking for a balance in this last 
sentence]. Does the conclusion help you be sure on the argument the author 
supports personally or do you think the author is neutral on the argument? Biased 
statement? Making comment on the author’s style. Why do you think the author is 
biased?  
 
More like New York Time article – whole paragraph to catch the idea. When I read it 
again, I understand it better…quite clear in general.  
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APPENDIX N: SAMPLE TRANSCRIPTIONS  

Sample pre-reading interview transcription  
 
Pre-reading interview questions (for language background information) 
 
R: What are you studying at the University of Iowa?  
 
Huyen: Urban and Regional Planning  
 
R: How long have you been in US and at the university?  
 
Huyen: My first year and first semester in the program. I have been here more than a 
month [laughing] very new. I am from Vietnam.  
 
R: When did you start learning English? Where did you learn it?  
 
Huyen: In my home country. Actually I started at primary school, but, but, is I did not 
get the when I was more, actually learning process started in 6th grade.  
 
R: So your real actual learning started in the middle school, right?  
 
Huyen: Yes, yes in the middle school.  
 
R: You got your undergraduate degree in your country as well, right? 
  
Huyen: Yes, in my country.  
 
R: Was the instruction language English in the university you attended? 
 
Huyen: No no it was taught in Vietnamese. But I attended several online courses maybe 
so I am kind of familiar with.  
 
R: familiar with academic English?  
 
Huyen: Yes, academic English. I did several researches and read some English 
materials during my research in my country.  
 
R: What is your first language? Can you speak other languages?  
 
Huyen: Vietnamese is my first language. I cannot speak other languages, only English 
[laughing].  
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R: You are reading academic texts for the courses you are taking at the university and 
they are all in English. Are you reading some other academic or scientific texts in 
English in addition to the ones you are assigned for your classes?   
 
Huyen: I see I yes maybe most of my English experience was from reading Vikipedia 
articles from many many topics because hmmm …when I was younger Vikipedia was 
not very popular in the world [laughing]. I read English magazines but not I do not 
read everyday. Sometimes. Umm I read nonfiction sometimes fiction English books.  
 
R: What about your daily reading (e.g. novels, newspapers?) Would you prefer them to 
read in English or in your first language?   
 
Huyen: Yes, yes in my first language [laughing]  
 
R: Would you prefer reading academic texts in your first language or in English? Why? 
 
Huyen: It depends. Umm when the maybe when the content is so hard to obtain or 
sometimes to save the time when I was rush for maybe I prefer to read in Vietnamese 
but most of the time I think English material is okay.  
 
R: How do you find your own reading performance if you compare yourself with native 
students in your program or around you? Do you see any big differences?  
 
Huyen: Hmm I say yes I did. They do reading much faster than me maybe because of 
the characteristics of the reading material sometimes it is the verbal I guess umm it is 
wordy sometimes I feel boring even my native speaker friends sat that it is boring and it 
is not easy to obtain that material.  
 
R: To understand, comprehend the material?  
 
Huyen: Yes, yes, understand the material [laughing]. 
 
R: So do you mean that it is related to the author’s style?   
  
Huyen: Yes, sometimes they are extremely wordy you have to sometimes some are 
around 1000 pages for class meeting let’s say we have maybe 400 pages to do each 
week and this in reading related courses. There are other other quantitative related 
courses we have to do reading it is not that heavy. I still get it very slowly tough. 
 
R: Do you find the texts you read in English (academic) difficult to understand? What 
kind of difficulties do you have while reading? Could you please describe the main 
difficulties you experience in your own words just considering your own personal 
academic reading experiences?  
 
Huyen: I think it is writing style it is not %100 umm scientific text it is not article the 
article is hard to obtain in terms of the content but writing sty;e is so much easier for 
me but in my books there are many essays reading for planning theory it they are so 
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much verbal the writing style is not so concise and sometimes they use kind of so much 
big words, so much big words sort of in GRE words almost I forgot. It is kind of like 
literature not scientific.   
 
R: So do you want to read more scientific texts having specific design, organization?  
 
Huyen: I want it to be more systematically organized and more scientific and it si like 
that. I want to know what his her purpose in the text.  
 
R: As a second language reader, what do you think in a text is helping you most while 
reading in English? Could you please describe it considering your own academic 
reading experiences?  
 
Huyen: Ah umm I am rarely looking at words in the dictionary my difficulty was not 
because unknown words. I don’t have difficulty with words almost but not all the time 
because the words I mean the big words are not so necessary to look at. It does not 
change the content, what I understand from the text.  
 
R: So what are you doing to get the meaning from what you read? What helps you most 
in the text to get the meaning?  
 
Huyen: Oh okay. Umm I skim and scan and read the introduction and conclusion and I 
read the first sentence in each paragraph and try to understand what the author says. 
Sometimes it works but sometimes not.  
 
R: So you use some strategies to interpret what the author says.  
 
Huyen: Yes, yes I have some strategies.  
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Sample cognitive interviewing transcription 
 
(R) Okay. This time I will ask you to compare these two texts. [Okay] So do you see, 
um….a big difference between these two texts…for your understanding, um, in terms 
of…the the textual features, uh, the organization, uh, the style of authors?  I don’t know.  
What kind of differences do you see between these two texts? 
 
(Akash) F- first of all was organization.  Like it had proper, uh, sections that had been 
defined and there was, um, a heading, and a a heading helps a lot because if you read 
the the heading it should basically explain what the next paragraph is all about [Hmm, 
okay]. So heading was very helpful.  Also, um (…..), one could argue that in in in the 
first text, there were paragraphs, [Mhmm] but, um (…), it did the these are more 
logically organized. For example, a single point is covered, uh, in a single section. 
[Okay] Whereas in the, uh, in the other text, there was a lot of going back and forth [I 
see] while one point to the other so the organization was much better in the second [In 
the second one] paragraph.  Also, uh (…), like there was small things like you 
mentioned like “McGill’s Seufer” so I know, [Okay] okay, there is McGill’s tea so there 
is export from that from that [Uh huh] place.  Biologist Nina Fedoroff [Uh huh] so it it 
was, uh, helpful to, uh, understand the context in which [I see] they are being talked 
about [You’re right] at that [Okay].  Um [Um]…hmm…and otherwise the e- even the 
sentence formation like there were a lot of long sentences that I do, uh, “Disturbingly 
this this this this” [I see] so the sentence structure I don’t know it was short or long but, 
uh, it it was more easy to comprehend for me [Okay] so I I can more logically follow 
what is being going on [Okay] and then there was there were like these words that 
could I could pick out and I could sum entirely like “knowledge intensive” [Um, okay] 
and then there are “intensifying conventional method” as I could figure out 
“management.” It wa- it was getting hard for me to label any paragraph as single one 
word so i- i- if I want to remember the last thing I won’t read anything, uh, entirely 
again [Oh okay]. If I want to make a link I would say management plus disturbingly 
[Oh, I see] so the the the link, uh, part that needs to be followed that one after the other, 
[Oh okay] but it was easier to form a link [Uh huh] more, uh, due to these headings [Uh 
huh] and the word that I could [Mhmm] be putting on these, [Uh huh] um, uh, vertical 
sections [Uh huh] that that helped me understand it in a more fluid way [Mhmm] now 
than this.   
 
(R) Okay. So if you go and compare these two texts with the the ones you read for your 
own major, [Okay, yes], uh, wh- which one is similar, I mean, uh, it doesn’t have to be 
similar, which one is similar to the the ones you read and which one you prefer to read 
more for your academic, uh, study? 
 
(Akash) I usually use textbooks [Yea] and in in textbooks more l- [Yea] it is like this 
[Like giving it you] but sometimes I have read some, uh, not research paper but there 
have been some articles on the Internet related to my stuff [Mhmm, mhmm] and they 
have been lot of back and forth [Okay, okay] but if y- [S-] I, uh, I obviously prefer the 
textbook format.  The the the more friendlier version that I can understand. 
(R) Uh, do you have anything you want to add on on the texts about the comparison of 
the two texts.    
        
(Akash) Yea, again, uh, [Okay] what are the one was more objective compared to this 
[Okay] and what I figured out is probably it was little bit more biased [Uh huh] 
compared to this and one more thing that first thing that hit me was the title. [Oh, okay] 
The the title is “A Natural Obsession” so I would it it it didn’t [You cannot guess where 
it all, what he will be talking about] s- yes, so at least I I knew what to expect from this 
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compared to this “A Natural Obsession” [Okay] this was again a thing a help so yea 
 
(R) Okay uh, so related to your answer to the previous question [Yes] If you, uh, have 
read the the fir- this text [Yes] before this one [Yes] this, I mean just the the think of the 
opposite order [Yes] uh of reading, does this make any change in your understanding? 
 
(Akash) Yes, it would because I, frankly, I don’t like reading long texts. [Okay] I like to 
break them into small sections [Oh, okay] so like we’re having very, first of all I would 
have taken a step back said, “Oh, so much of text,” [Okay] so it it would have been like 
given my mind.  
 
(R) Okay, so if you read this text first [Yes] and then the the other one [Yes] in as the 
second one that would be different. [Yes] That might be different [Yes]. You said that 
this is kind of objective and giving much more information [Yes] informative text and 
here the the author is not being bias. 
 
(Akash) No, the information is here as well, but it don’t go in order like it the the last 
line the the placement of last line actually makes me wonder whether the author is, uh, 
biased or not. [Biased or not, okay] Had it had this been some place in middle [Okay] I 
might not have been able to [I see] figure that okay, [I see, I see] but I ag- same can be 
the said of him as well, like he he he says that “given the precarious conditions,” so he 
he he he goes through both pros and cons of the, [Hmm] uh, the thing [Mhmm, mhmm] 
he’s talking about so it gives. [What’s the object] Okay, and again, it’s not even his 
words; it’s someone else’s words [Okay] so here he he gives [Citations] his own 
wording. He gives his own wording [Okay, yea] so that is, [Okay] again, a small 
nuance [Okay, I see] that I observed. [Okay] Yes, yep.  
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Sample think-aloud transcription 
Think-Aloud Protocol – Text 1, Reading 1 – Natasha 
 
“So I’m starting, right?” 
 
A Natural Obsession 
 
When delegates from 192 nations arrive in Copenhagen in December for the UN 
COP15 summit, they will confront a 181-page draft negotiation text, 2,000 bracketed 
passages still in dispute, and just 11 days in which to come to some sort of consensus. 
To power them through these discussions, Denmark has promised a wide variety of 
ecologically minded fare: All water will be tap, tea and coffee will be fair trade, and the 
food menu will be no less than 65 percent organic. 
 
“Um,… ok, it’s just an introductory sentence. I think the main thing, it’s just, you know, 
hints that organic food is important but it’s not about, I mean, all those, um … projects 
and documents they’re going to discuss. Ah…” 
 
Though undoubtedly well-intentioned, this last provision is troubling, but not because 
anyone really cares about the provenance of Ban Ki-Moon’s turnip greens. Rather, it 
suggests a willful and dangerous ignorance about global agriculture, and the prospects 
for feeding 9 billion people while also addressing biodiversity loss, water shortage, and, 
yes, climate change. [“So here they, um, again, they list all those popular ecological 
topics but I’m not quite getting where they are heading.”] Organic foods are enjoying 
skyrocketing popularity in the US and Europe, as are their ill-defined sidekicks, 
“natural,” “whole,” and “real” foods. Yet popular notions that these foods at once better 
for people and for the planet turn out to be largely devoid of experimental support. 
Worse still, “organophilia” tends to go hand-in-hand with technophobic skepticism 
towards the very sorts of scientific approaches most likely to supercharge a struggling 
food system while leaving our planet unharmed. 
 
“So here it it becomes obvious that they are going to criticize this obsession with 
organic ah food and something like this and, um, address, you know, I, I expect them to 
address um…that all those innovations – agricultural innovations – actually ah try to 
solve problems that um, more real than, you know, potential harm of, ummm… potential 
harm of genetical modified food or something like this.” 
 
No one can argue with the value of paying more heed to where our suppers come from. 
At its best, the organic movement is about reacquainting ourselves with the origins of 
food—appreciating that chicken is an animal and not just a shrink-wrapped package in 
the refrigerator case. It’s also a reaction to an industry that has, under the banner of 
“food science,” swung in a silly direction.  
 
“So…again, just, you know, common phrases. We are trying to explain the source of 
this obsession.” 
 
But do we really need to get our roughage (!) in our coffee or all four food groups plus a 
multivitamin in a snack ostensibly made of honey and oats?  
 
“So, they question the business practice, I guess, of food producers.” 
 
Nutritionally, there is no clear evidence that organic foods trump conventional ones. In 
one recent study, researchers compared kale, peas, potatoes, and apples grown 
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organically with those grown according to conventional guidelines. They also fed both 
organic and conventional produce to rats for two years. “There was no evident trend 
towards differences in element content of foodstuffs or diets due to the use of different 
cultivation systems,” they concluded. Neither the veggies, nor the rats nourished on 
them, turned out to be anything other than ordinary.  
 
“So here they reported their results of research study that, um, suggests that umm 
organic food is no different from our usual food that is cheaper, actually.”  
 
Disturbingly, the booming popularity of organics is coming precisely at a time when 
science must be leveraged to confront the truly Herculean task ahead: By 2050, the 
world’s population could swell to 9.1 billion from the current 6.8 billion. As incomes 
rise across parts of the developing world, people are consuming more grain-intensive 
meat; as a result, food demand is actually outpacing population growth. In short, from 
an ever-smaller parcel of land, amidst hotter and drier conditions, we must somehow 
produce nearly twice as much food as today.  
 
“So here they explain why they, hmm, expect the demand for food, ahhh, to grow in the 
future.” 
 
From the perspective of science, there isn’t—and has never been—anything natural 
about farming. Ever since our Mesopotamian forbears began purposely breeding crops 
to promote desirable traits, humans have been adding an artificial twist to natural 
selection. For a science-skeptical community, the knowledge that scientists are ready to 
take on the challenge may not be comforting at all. How then, to begin moving away 
some of these organic myths? Most proponents of organic food believe that their 
choices are better for human society and for the planet. 
 
“So um, here they, they tell that, you know, our food is artificial in any way whichever 
way we grow it. Just for the fact that we grow themselves and not just pick what nature 
gives us. From the perspective…ah sorry.” 
 
Perhaps learning what gains have already come in a genetically engineered form may 
persuade them. In China, the introduction of insect-resistant Bt cotton curbed pesticide 
use by 71 million kilograms in just four years, drastically lowering the rate of poison-
related illness among farmers. In the US, herbicide-tolerant “Roundup Ready” crops 
from the agribusiness giant Monsanto have enabled American farmers to essentially put 
away their plows, thus conserving soil, and saving water. 
“So, here they list advantages that we have ah thanks for um, modification ah of you 
know, agricultural science has already ah brought to…you know, to farming business 
and all of us basically.” 
 
“This is a technology that’s pretty green,” says Paarlberg. “If you’re a member of an 
environmentalist organization that took its ideology from Rachel Carson, you’re not 
going to like it because it is based upon what is seen as an arrogant effort to dominate or 
engineer nature rather than yield to nature or try to work in harmony with nature.” 
 
“So, here they try to address the argument of, you know, green activists. So the 
argument of that opponents.” 
 
Next month, when experts from across the globe convene in Rome for the annual World 
Food Summit, they will be discussing how to shore up the long-term food supply and, 
crucially, how to diminish the number of hungry people in the world. A vital part of 
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their conversation will be to what extent biotechnology can—or should—play a role in 
these efforts. For the rest of us “foodies,” now is the time for some deep soul-searching, 
to decide whether we will allow ideology to win out over evidence, particularly when 
the goals of biotech are increasingly aligned with many of the values the organic 
community allegedly holds dear.  
 
“So, ah, in the ver…in the last ah paragraph they kind of umm conclude, you know, 
summarize ah their argument between ah green activists, proponents of organic food, 
and ah those scientifically scientific, you know, community who needs to solve practical 
problems. And now the overall, you know, meaning of the text is about this this 
argument and obviously the author thinks that umm obsession with the this natural 
obsession ah that gave the name to the text ah is just a myth and is based on myths and 
should be, you know, should be ignored while solving an actual problems of feeding 
people.” 
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APPENDIX O: SAMPLE LINE-BY-LINE ANALYSIS OF THE THINK 

ALOUD DATA  
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APPENDIX P: SAMPLE OPEN CODING EXCEL FILE 
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APPENDIX Q: SAMPLE AXIAL CODING EXCEL FILE 
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APPENDIX R: SAMPLE SELECTIVE CODING EXCEL FILE 
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