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Abstract

Text Cohesion in EFL Reading: Evidence From Text Analyses and
Cohesion Manipulation Studies on Japanese Learners

By

Tomoko OGISO

Reading comprehension is prevalent throughout our lives. We are exposed to text-
based information through books, newspapers, websites, and social networking sites. In
today’s society, where information and communication technologies are highly developed,
and countries worldwide communicate through the internet, we can immediately access
texts written by native speakers and writers from diverse positions via various media. In
such circumstances, in daily life, work, and academic contexts, it is important to
accurately understand information from texts in both native and foreign languages,
connect that information, and read it in a defensible and consistent manner. Particularly
in foreign language learning, where students are unexposed to sufficient language input,
the development of reading comprehension skills beyond a surface understanding of the
text, including a rich construction of text representation, is sometimes challenging.

Previous research on reading comprehension has examined native and foreign
language reading processing and text- and reader-related factors that affect reading
comprehension. Reading comprehension is achieved through an interaction between the
text and reader. Additionally, a coherent understanding of a text requires an appropriate
connection and explicit presentation of the text’s words and phrases and the construction

of a situational model through the reader’s inference generation (e.g., Kintsch, 1998).



However, not all texts are appropriately presented to readers. Texts that lack
sufficient explanation or explicitness are burdensome to readers (Beck et al., 1991).
Moreover, it is difficult for immature learners, especially learners of English as a foreign
language (EFL), to infer non-explicit information and causal relationships in a text if the
reader does not have the reasoning ability or cognitive resources to adequately understand
(e.g., Horiba, 1996).

To cope with these problems, research on reading comprehension has been actively
examining the effects of text modification for readers facing difficulties. Previous studies
have focused on cohesion, which is a textual factor referring to the degree of explicitness
of the contents and relations of elements within a text; furthermore, existing literature has
investigated the effects of manipulating text cohesion on readers’ text comprehension
when reading their native language (e.g., Linderholm et al., 2000; McNamara et al., 1996;
O’Reilly & McNamara, 2007; Vidal-Abarca et al., 2000).

However, very few studies have attempted to uncover the effects of text cohesion
on EFL learners (e.g., Horiba, 1996; Hosoda, 2016), who have limited cognitive resources,
compared to native speakers. Additionally, these studies have focused on the effects of
text cohesion on readers’ comprehension but have not fully elucidated EFL learners’
processing during reading. It is revealed that readers’ processes, such as connecting
sentences, finding relations between them, and visualizing information not explicitly
described in the text (i.e., inference generation), contribute to readers’ construction of
coherent understanding. Thus, exploring the effects of text cohesion on readers’ processes
is needed. Clarifying the effects of cohesion on readers’ processing, comprehension, and
inference generation and applying them toward teaching materials and instructions can
contribute to the development of autonomous readers.

Therefore, this study aims to elucidate the current state of cohesion in English
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language materials for Japanese EFL learners (Study 1) and examine the effects of
manipulating cohesion (high and low) on Japanese EFL learners’ reading comprehension
from several empirical studies (Study 2). Study 1 comprised two text analyses (Text
Analyses 1 and 2), and Study 2 consisted of six empirical studies (Experiments 1, 2-A, 2-
B, 3-A, 3-B, and 4).

Text Analyses 1 and 2 examined whether the cohesiveness of textbooks and EIKEN
textbooks varies across levels. Coh-Metrix, an automatic text analysis tool, was used to
analyze the characteristics of the English text in 20 foreign language textbooks and
teaching materials from elementary to high school (Text Analysis 1) and 501 textbooks
of past EIKEN examinations (Text Analysis 2) to observe the changes in level of difficulty.
The results showed that one of the cohesion indicators (reference cohesion, the proportion
of the content words that overlap between adjacent sentences) was lower for both the
textbooks and EIKEN as the text’s difficulty or grade level increased.

Experiment 1 examined the effects of text cohesion and readers’ proficiency in their
sensitivity to cohesion. Thirty Japanese undergraduate and graduate students were
surveyed to determine their perceived differences in cohesion while reading high- or low-
cohesion texts. Specifically, their sensitivity to cohesion was measured using a cohesion
judgment task (cf. Helder et al., 2016) for rating the cohesion of the texts on a six-point
scale. The results showed that the rated cohesiveness values of different cohesive text
readings were not significantly different between the high- and low-cohesion texts. The
results also showed no significant effect of reader proficiency in readers’ sensitivity to the
judgment of cohesion. This suggests that learners, regardless of their proficiency level,
may not consciously pay attention to the meta-characteristics of the text or be able to
discern the difference between high- and low-cohesion texts while consciously or

unconsciously paying attention to the text characteristics.
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Experiment 2 (2-A and 2-B) examined the effect of high and low text cohesion on
readers’ comprehension of expository texts on social topics. Thirty-six Japanese
university students participated in the experiments (a relatively high-proficiency group
was observed in Experiment 2-A and a relatively low-proficiency group in the follow-up
Experiment 2-B), and their text comprehension was compared between low- and high-
cohesion texts. Readers’ comprehension was measured using a written recall task in
which participants wrote in their L1 (native language, Japanese) whatever they
remembered without referring to the L2 (second language, English) texts. Further, a why-
question task asked participants to write answers in their L1 about causal relationships in
the L2 text. In the written recall tasks, high-proficiency readers recalled more information
in the low-cohesion texts than in the high-cohesion texts (Experiment 2-A), whereas the
low-proficiency readers’ text comprehension did not differ between the cohesion
conditions (Experiment 2-A). Therefore, it was confirmed that the cohesion effect in
promoting understanding differed depending on the proficiency level of the readers.

Experiment 3 (3-A and 3-B) investigated the effects of high- and low-cohesion text
on readers’ comprehension of expository texts on scientific topics. Sixty Japanese
university students participated in the experiments (a relatively high-proficiency group
was surveyed in Experiment 3-A and a relatively low-proficiency group in the follow-up
Experiment 3-B), and their comprehension of scientific explanations was compared
between high- and low-cohesion texts. As in Experiment 2, the written recall tasks,
executed in L1 (Japanese), in which participants wrote what they remembered and
responded to a why-question about cause-and-effect relationships after reading the L2
(English) text, were used to measure the readers’ comprehension. The results showed that
in the relatively high-proficiency group (Experiment 3-A), there was no significant

difference between the readers’ text comprehension in the high-cohesion or low-cohesion
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conditions. In contrast, the relatively low-proficiency group (Experiment 3-B) reported
higher comprehension of the high-cohesion texts than the low-cohesion texts.
Alternatively, it was established that low-proficiency readers benefited from high-
cohesion, especially in texts regarding scientific topics.

Experiment 4 examined the effects of text cohesion and readers’ proficiency in
reading English and their processing during reading. Employing the think-aloud method,
which asks readers to verbalize their thoughts during reading, think-aloud protocols from
40 Japanese students who participated in Experiment 3 were analyzed in terms of reading
processes while reading high- and low-cohesion texts about scientific explanations.
Specifically, participants’ inference generation during reading was the focus, and the
participants’ production rates in different cohesive texts were analyzed. Additionally,
readers’ proficiency levels, measured by a reading proficiency test, and processing
tendencies, determined by cluster analysis—lower-level (e.g., word, phrase analyzers)
and higher-level (e.g., inference, association producers) processes groups—were
considered in the analysis. Considering learners’ proficiency level and process-allocation
tendencies, the results showed that learners with high proficiency, who performed much
higher-level processing, produced more inferences in low-cohesion texts than in high-
cohesion texts. In contrast, learners with low proficiency, who engaged more in lower-
level processing, generated more inferences when reading the high-cohesion texts than
the low-cohesion texts. Therefore, Experiment 4 suggested that readers with different
proficiency levels and processing tendencies varied their processing (i.e., inference
generation) according to text cohesion. Low-cohesion texts facilitated higher-processing
readers’ inference generation, while high-cohesion texts helped lower-processing readers’
inference generation.

Consequently, Study 1, which analyzed textbooks and large-scale tests for Japanese



learners of English, revealed that the more complex or difficult the English text, the lower
the reference cohesion of the text. This indicates that cohesion reflects the difficulty of
the text to some extent, as in native language studies. Study 2’s results, comprising six
empirical experiments, revealed that the degree of text cohesion affects Japanese learners’
processing and text comprehension. Moreover, text cohesion has varied effects on EFL
learners’ comprehension depending on the text genre, readers’ proficiency, and readers’
process-allocation tendencies during reading.

In conclusion, the present study demonstrates the importance of text cohesion and
the interaction between the factors related to cohesion, genre, and EFL reading
comprehension. Although there are some limitations to be noted, such as limited sample
sizes and methodological problems (i.e., the validity of the comprehension measurements,
task burden for participants to produce think-aloud protocols during reading), this study
provides new insights into EFL reading and implications for future text development and

classroom reading instructions.
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Chapter 1

Introduction

1.1 Background of the Current Research

Reading text is one of the most important ways of communicating and conveying
information. In this century, numerous written information is conveyed through electronic
networks across international borders for business or politics (e.g., telecommunication
and social network services). Conventional written materials are also used for education
(e.g., textbooks and homework), academic purposes (e.g., thesis and report), and mass
media (e.g., newspapers and magazines). Therefore, reading becomes a powerful daily
activity that influences people’s lives.

Reading is accomplished through the interaction between the reader and text.
Reading is treated as a complex cognitive activity because many factors affect a reader’s
attitude, processes of reading, and text comprehension (e.g., the purpose of reading,
reader’s ability, text type). When readers read a text, they are engaged in various cognitive
activities, including analyzing words, paraphrasing the sentence, generating inferences
relating to text content, and self-monitoring their comprehension. Moreover, text
comprehension is the understanding of not only the explicit message stated in the
individual words of the text but also the broader message conveyed by a writer. To achieve
a successful text comprehension, readers have to construct a meaningful representation
of the text in memory based on coherence relations (e.g., van Dijk & Kintsch, 1983). It is
assumed that readers encode propositions and relationships and generate inferences from
their general knowledge in the process of constructing meaningful representations of the
text (e.g., Kintsch, 1988). To maintain a coherent representation in mind, readers must

generate inferences; when readers make inferences to construct the global message of the



text, deeper comprehension is achieved (Graesser et al., 1994).

However, inferencing is regarded as an arduous process for readers. Previous
studies have indicated the importance of not only lower-level or basic processing skills
(e.g., word recognition, syntactic processing, capturing the meaning) but also higher-level
processing skills, such as inference skills; they specified that a lack of inference skills
might cause difficulty in reading (Kintsch & van Dijk, 1978; Yuill & Oakhill, 1991). The
inference skill is a more intellectual process than the lower-level processes where readers
understand explicit ideas written in the text. To generate inferences, readers must guess
implicit ideas, relationships, and causalities by connecting their knowledge to the text’s
messages. It is a high-load process for readers because their cognitive resources are
limited. Thus, it has been argued that inference skill is one of the characteristics of good
readers (Cain & Oakhill, 1999; Oakhill, 1984), and poor readers do not have sufficient
ability to infer.

Further, it is especially difficult for readers learning English as a foreign language
(EFL) to generate these inferences appropriately while reading a text (Horiba, 1996).
When a writer is unskilled or has special intentions (e.g., in detective stories), their
message is not always explicitly stated, and cues to connect the relationships of the events
in the text are not always provided. In that case, readers have to engage in high-load
inferencing to understand the text coherently, and it is harder to comprehend the text,
especially for poor readers.

Additionally, the reader’s skills (e.g., generating inferences) and text characteristics
(e.g., explicitness, readability) are significant factors that can influence readers’ text
comprehension. To support poor readers’ text comprehension, researchers of native
language (L1) and second language (L2) reading tried to determine the relationship

between the reader- and text-related factors. Some studies have used manipulated text to



enhance its explicitness and cohesiveness and investigated its effects on reading (e.g.,
Gilabert et al., 2005; Linderholm et al., 2000; Oh, 2001; Vidal-Abarca et al., 2000). These
studies showed positive or negative effects of text-related factors on readers’
comprehension. However, these studies are mostly for L1 readers, and there is room for
investigations for L2 learners. Considering that learners have more difficulties in reading
L2 texts compared to native readers, he impact of text modification on L2 learners should
be investigated. Additionally, these prior studies focused on readers’ comprehension (e.g.,
reader’s recall protocol, the correct number of comprehension questions), not the
interaction or processes between readers and texts (e.g., reading process, constructing text
representation). Further, there is a lack of research on cohesion judgment, that is, whether
readers evaluate the text cohesiveness appropriately. Studies investigating the cohesion
of English texts for current EFL learners are rare and lack research with direct

implications for the reality of English education in Japan.

1.2 Organization of the Dissertation

Therefore, this study aims to investigate the current state of cohesion in English
language materials for Japanese EFL learners (Study 1) and examine the effects of
manipulating cohesion (high and low) on Japanese EFL reading with several aspects, such
as readers’ judgment, reading process, and text comprehension from several empirical
studies (Study 2). The present study will be the first step in demonstrating text analysis
and comprehensively investigating the effects of text cohesion on Japanese EFL readers.
This study’s findings have pedagogical implications for researchers, educators, and
content developers interested in the interaction between text-reader factors in EFL reading.

Given the background above, this study addressed the following main research

questions: (1) How do text characteristics of different-level English materials for



Japanese EFL learners change in terms of text cohesion? and (2) How does manipulating
cohesion of English text (i.e., high- and low-cohesion texts) affect Japanese EFL learners’
cohesion judgment, text comprehension, and processing during reading?

To answer these questions, this dissertation comprises the following five chapters:
Introduction (Chapter 1), Review of Related Literature (Chapter 2), Study 1: Text
Analysis on EFL Reading Materials (Chapter 3), Study 2: Effects of Text Cohesion on
Japanese EFL Reading (Chapter 4), and General Discussion and Conclusions (Chapter 5).

This thesis includes two major studies (Studies 1 and 2); two text analyses and six
experiments were conducted under them. In particular, Text Analyses 1 and 2, which
constituted Study 1, aimed at investigating whether the cohesiveness of English textbooks
and EIKEN texts differed across the different levels. Study 2, which examined the effects
of high- and low-cohesion texts on multiple aspects of Japanese EFL learners’ reading
(judgment, comprehension, processing), comprised a total of six experiments—four main

and two follow-up experiments (see Figure 1.1).

Figure 1.1

Overview of the Two Text Analyses and Six Experimental Studies in the Present Study

Text Cohesion in Japanese EFL Reading

Study 1: Text Analyses Text Cohesion in English Texts for Japanese EFL Readers

Text Analysis 1 ‘ English Textbooks

Text Analysis 2 ‘ English Texts used in Proficiency Test

SHGAZR B ostn e b Effects of Text Cohesion on Japanese EFL Reading

‘ Experiment 1 ‘ Judgement of Cohesion

‘ Experiment 2 (2-A, 2-B) ‘ Social-Topic Texts
Comprehension

‘ Experiment 3 (3-A, 3-B) ‘ Scientific-Topic Texts

‘ Experiment 4 ‘ Processing




Chapter 2 reviews the literature related to the present study. Specifically, theories
of reading comprehension and processing (e.g., construction of mental representation in
reading, the construction-integration model, inference generation during reading), text
cohesion and coherence in reading, effects of text revision on readers’ coherence
judgment, and comprehension revealed by L1 and L2 experimental studies are reviewed.
The findings and limitations are summarized at the end of this chapter.

In Chapter 3, Study 1, the first study, which uncovered the textual features of
Japanese EFL reading materials using an automatic textual analyzer, Coh-Metrix (e.g.,
Crossley et al., 2012; Crossley et al., 2007, Graesser et al., 2004; McNamara et al., 2014),
is presented. Study 1 comprised two investigations of text analyses (Text Analyses 1 and
2). For Text Analysis 1, English textbooks for elementary, middle, and high school
students were analyzed using Coh-Metrix. Text features, including text cohesion indexes,
were described and analyzed regarding their changes depending on the material difficulty
levels. For Text Analysis 2, texts in EIKEN reading sections were analyzed using Coh-
Metrix. In addition to Text Analysis 1, textual features and their transitions according to
difficulty levels of EIKEN are discussed.

Chapter 4 describes Study 2, which explored the effects of text cohesion (revised
text in terms of cohesion) on Japanese EFL readers. Study 2 comprised six experimental
studies (Experiments 1, 2-A, 2-B, 3-A, 3-B, and 4). Experiment 1 was conducted to
examine whether Japanese EFL readers are sensitive to English text cohesion. A cohesion
judgment task was used to measure readers’ sensitivity to cohesion. Experiment 2
investigated the effects of the cohesion of expository texts on Japanese EFL readers’
comprehension. Experiment 2 used different cohesive expository texts on social topics
(high- and low-cohesion texts), and included different proficiency participants (relatively

high-proficiency EFL readers for Experiment 2-A and relatively low-proficiency EFL



readers for Experiment 2-B), and compared their comprehension.

In the succeeding experiment, Experiment 3 testified the effects of the cohesion of
science texts on Japanese EFL readers’ comprehension. Experiment 3-A targeted
relatively high-proficiency EFL readers, and Experiment 3-B, relatively low-proficiency
EFL readers. Finally, Experiment 4 was conducted to investigate whether Japanese EFL
readers changed their processing during reading according to text cohesion. Reader
processing during reading different cohesive texts was assessed using a think-aloud task.

Given the results of two text analyses and six experimental studies, Chapter 5
discusses the findings of this study. I offer general discussion in terms of the following
perspectives: (a) text difficulties and cohesion in reading, (b) cohesion manipulation and
readers’ understanding, (c) readers’ factors affecting L2 reading.

Finally, Chapter 6 summarizes the findings. I highlight the importance of text
cohesion in current English materials and its difficulty levels for Japanese EFL learners.
Lastly, this thesis presents the limitations of the present study and suggestions and
implications for future research on reading comprehension and material developers and

educators of Japanese EFL learners.



Chapter 2

Review of Related Literature

2.1 Reading Comprehension and Processes
2.1.1 Theories and Models of Reading

Reading is one of the most important activities in acquiring knowledge or
information. Thus, reading comprehension skill is essential for a person to be successful
in educational and academic settings. Readers need to understand explicit and implicit
meanings of texts and interact with the texts (writers). However, writers do not always
convey the message explicitly enough. In such cases, readers are required not only to
comprehend the explicitly stated information, but also to infer the implicit meaning
between lines and construct a coherent mental representation of the text.

So far, research on text comprehension has explored how readers construct mental
representations from texts. Researchers proposed several models to explain reading
mechanisms (e.g., Albrecht & O’Brien, 1993; Gernsbacher, 1990; Graesser et al., 1994;
Kintsch, 1998; Myers & O’Brien, 1998; van den Broek et al., 1996; van Dijk & Kintsch,
1983; Zwaan et al., 1995). One of the most influential models is the construction-
integration model (CI model) proposed by van Dijk and Kintsch (Kintsch, 1988; van Dijk
and Kintsch, 1983). They classified text comprehension level into three distinctive
phases: (a) the surface code (i.e., memory for the surface linguistic structure of the text),
(b) the propositional textbase (i.e., memory for the meaning that is explicitly stated in the
text), and (c) the situation model (i.e., memory for events, states, and actions that occur
in the text or ideas that are presented in the micro-world that the text describes).

The surface code is most likely to be forgotten. The propositional textbase and the

situation model contribute to constructing the coherent representation of the text that is



regarded as successful comprehension. The propositional textbase and the situation model,
which are more stable memory models compared to the surface code, consist of inferences
generated from the readers’ general knowledge. The situation model representation is the
most stable comprehension model because it includes greater amounts of inferences. The
situation model illustrates the deepest understanding of the text where inferences based
on readers’ knowledge are generated and integrated into the comprehension from the text.
Moreover, the situation model involves deeper processing compared to the textbase since
it incorporates information from readers’ prior knowledge (e.g., Kintsch, 1988).

Readers’ surface code or propositional textbase level of understanding is often
measured by written recall tasks, such as answering literal comprehension questions of
the text (e.g., true/false questions). On the other hand, the situation model level
comprehension is measured by open-ended questions, inference questions, and so on.
Thus, readers need to engage in various cognitive processes and accomplish the situation-
model level comprehension. To construct a coherent representation, readers need to
capture macro- and micro-structures of a text and comprehend then integrate information
with their knowledge (Kintsch, 1994; Kintsch & van Dijk, 1978; van Dijk & Kintsch,
1983). In addition, as they encounter successive ideas and concepts when reading a text,
this mental representation must be updated continuously (e.g., Kintsch & van Dijk, 1978,
Rapp & Kendeou, 2007). Thus, successful reading requires the readers to dynamically
apprehend and integrate each piece of information described or evoked in a text into an
existing mental depiction or knowledge.

In other reading theories, readers’ processing during reading has been discussed.
McNamara and Magliano (2009) summarized similarities of the reading mechanism
assumed in the major seven reading theories, namely the construction-integration model,

the structure-building model, the resonance model, the event-indexing model, the causal



network model, the constructionist theory, and the landscape model (Albrecht & O’Brien,
1993; Gernsbacher, 1990; Graesser et al., 1994; Kintsch, 1998; Myers & O’Brien, 1998;
van den Broek et al., 1996; Zwaan et al., 1995). In particular, the mechanisms are (a)
connectionist architecture, (b) spreading activation, (c) automatic unconscious processing,
(d) discourse focus, I convergence and constraint satisfaction, (f) mapping, (g) text-based
inferencing, and (h) memory constraints. See Table 2.1 for the summary of the
mechanisms by McNamara and Magliano. These are critical mechanisms to explain
reading.

Of particular importance is that the input (i.e. textual information) that the reader
receives while reading, affects the information that the reader activates and remembers.
In addition, when there is a cohesion gap in the text, or when information mapping does
not occur sufficiently, the reader processes inference generation. In this matter, reading is

accomplished through a lot of complicated cognitive processes.



Table 2.1

Common and Shared Mechanisms Assumed in the Seven Reading Theories Summarized

by McNamara and Magliano (2009)

Mechanism

Explanation

(a) o
connectionist
architecture

(b) spreading
activation

(c) automatic
unconscious
processing

(d) discourse
focus

(e)
convergence
and constraint
satisfaction

(f) mapping

(g) text-based
inferencing

(h) memory
constraints

- Comprehension involves the parallel activation of information in the
environment (e.g., words in the text), the underlying meaning of that
information, and prior knowledge.

-Activation sources are often represented as layers in a network of nodes and
links, with nodes representing words, propositions, or concepts, and links
representing the relationships between them (e.g., predicates, verbs, causal
connections).

-The activation of concepts spreads activation to related concepts, resulting in
a change in their activation.

-Sorting of retrieval mechanism determines what information is initially
activated or available.

-Spreading activation is applied to the available concepts in memory, and this
process changes the activation of concepts depending on their connectivity and
initial strengths in the representation.

- Some information is available automatically during reading, and there is
some level of processing that is not consciously available to the reader.

-There is an attentional focus by the reader and this focus changes across time
and as the input changes.

- The memorial strength of concepts and ideas is in part related to the amount
of attentional focus they receive during encoding.

-The activation of any given concept or idea is based on the degree to which it
receives activation from related concepts and ideas.

-The mental representation is constrained by activated concepts and the
relations between concepts in the input, as well as by information available
from long-term memory.

- Readers engage in unconscious processes to establish how the current
linguistic input is related to the prior context.

- This mapping is influenced by referential and situational cohesion.

- Readers try to generate inferences when mapping fails.

-Readers generate inferences (also called “bridging”) to establish connections
between discourse constituents.

-Bridging inferences can occur when mapping processes encounter referential
or situational cohesion gaps.

-Relationships between ideas in the text must be inferred when explicit cues
such as argument overlap and connectives are absent.

-These inferences may be considered part of the situation model to the extent
that they reflect causal, motivational, temporal, and spatial relationships.

-Readers’ working memory capacity is limited.

Note. This table was created based on the contents of Table 1 (p.304) in McNamara and

Magliano (2009).
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2.1.2 Text Comprehension and Processing: Constructing the Situation Model

As reviewed, text comprehension (e.g., Kintsch, 1988) is accomplished through
numerous complicated cognitive processes. Additionally, it involves lower-level
processes (e.g., word recognition, phonological processing, decoding words, analyzing
the meanings of words and sentences), and higher-level processes (e.g., inference,
association). The former are considered to support the readers’ local understanding (e.g.,
the surface code) and depend on the bottom-up process of reading; however, the latter are
regarded as necessary for the global understanding of a text (e.g., the situation model)
and for grasping the complete text messages. Thus, the higher-level processes require the
readers to perform top-down reading, such as inference generation and comprehension
monitoring.

According to Grabe (2009), these cognitive processes are common in L1 and L2
reading. In general, these processes are carried out automatically in L1 reading, except
under specific circumstances (e.g., memory tests). However, in L2 reading, readers often
have limited reading skill, and they are not able to carry the above processes completely
and automatically. In addition, it is suggested that L2 readers are not fluent in the lower-
level processes; owing to this they have difficulty in engaging in higher-level processes
such as monitoring comprehension or integrating separate parts of the text information
(Grabe, 2009; Grabe & Stroller, 2019; Horiba, 2000). Thus, to read fluently, readers need
to be good at lower-level processes.

Successful comprehension requires readers’ engagement not only in the lower-
level processes but also in the higher-level ones. As noted previously, inference
generation to connect the text elements and thus grasp the text’s global message

contributes to the construction of a coherent representation (Graesser et al., 1994). Thus,
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readers must process and interpret texts gradually with both bottom-up and top-down

processes (Carrell & Eisterhold, 1983).

2.1.3 The Landscape Model

This section introduces the landscape model that explains coherent comprehension
and spontaneous inferential behavior by readers (e.g., Linderholm et al., 2004; van den
Broek et al., 1999). I introduce this model because it illustrates the dynamic processes
assumed in the constructionist and memory-based theories.

The landscape model is characterized by the following two points: First, it
incorporates the readers’ specific purpose as an element that affects reading and is related
to the standards of coherence (as will be explained later) that determine the information
needed for reading. Second, this model includes the readers’ use of background
knowledge to achieve a coherent comprehension. Previous empirical studies have
evaluated the landscape model as having a certain validity (van den Broek et al., 1996;
van den Broek et al., 1999).

The landscape model assumes that reading involves fluctuating concepts activated
in a cycle (e.g., Gerrig & McKoon, 1998; Linderholm et al., 2004). The model assumes
four potential sources: (a) current text (the part of a text that provides the readers with
new input), (b) information transferred from the prior reading cycle (readily available
information previously read or activated by the readers), (c) reinstated information
(relevant information activated in a previous reading cycle), and (d) readers’background
knowledge (information that the readers possessed prior to reading the texts).

In this model, new information is processed and activated in the following
sequence: First, the current text provides an original input to the readers that they process

or activate. Second, the information activated in the prior reading becomes readily
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available and is transferred. Third, the readers reinstate the information activated in a
previous reading cycle; specifically, the information that is not readily available is
activated to understand the text. The reinstated information may include the actual text
information and other data. Lastly, the readers may activate background knowledge to
access their semantic memory to comprehend the text.

Moreover, this model involves readers’ standards of coherence. The standards of
coherence reflect the degree of comprehension that a reader attempts to attain during
reading (Linderholm et al., 2004; van den Broek et al., 1995). In other words, they
comprise the types and strengths of coherence that the readers try to achieve while reading
texts (Linderholm et al., 2004; van den Broek et al., 1995; van den Broek et al., 2005).
They are determined by several factors, such as the reader’s purpose (e.g., Linderholm &
van den Broek, 2002; van den Broek et al., 2001; for study, for entertainment),
background knowledge, text difficulty, distraction during reading, fatigue, and
comprehension strategies (e.g., Graesser et al., 1994; van den Broek et al., 1995). For
example, a stronger degree of coherence is required when reading for learning than for
entertainment. Thus, these standards are considered as inter- and intra-individual factors
in reading (Nahatame, 2017) and they dictate the sources that should be activated during
reading (Linderholm et al., 2004).

Based on the standards of coherence, the readers attempt to grasp the text’s
meaning. When they have high standards, they attempt to understand the text both in
detail and globally. However, when they have low standards, they do not force themselves
to comprehend every detail; they only attempt to grasp the outlines or the necessary
information (Linderholm et al., 2004).

According to previous studies, readers can monitor various coherence types, such

as referential, causal, intentional, protagonist, spatial, and temporal coherence (cf. the
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event indexing model of reading; Sanders et al., 1992, Zwaan et al., 1995). In particular,
referential (i.e., text cohesion) and causal coherence have been regarded as its critical
types in reading (e.g., van den Broek et al, 2002). It has been demonstrated that both
native and second language learners possess the standards of coherence regarding the
meaning and causal coherence (Nahatame, 2017).

Further, the landscape model explains two different mechanisms are assumed in
terms of information use under reading: cohort activation and coherence-based retrieval.
The former consists of the extending of activation from the currently stimulated to the
related information in the mental representation or background knowledge. It is fast and
passive and a memory-based mechanism (cf. the resonance model; Myers & O’Brien,
1998). The second type of mechanism, coherence-based retrieval, is a strategic and
deliberate retrieval to construct coherence for understanding the current text, such as
reviewing a previously read section to access prior information or representation
(Goldman & Saul, 1990). Furthermore, it entails the readers’ knowledge-based retrieval,
which is slow and laborious (e.g., Linderholm et al., 2004).

Therefore, the landscape model comprises two types of activation (i.e., bottom-
up and top-down processes) of information (i.e., cohort activation and coherence-based
retrieval, respectively). The type of retrieval employed depends on the context. If the
activated information is sufficient to correspond to the readers’ standards of coherence,
the connection between the concepts occurs easily and speedily by passive, autonomous
processes (i.e., cohort activation). However, when it is insufficient to satisfy the readers’
standards, then more demanding, strategic processes (i.e., coherence-based retrieval) are
initiated to establish an association between the pieces of information to achieve the

desired level of coherence. Thus, the standards of coherence play a critical role in
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determining what processes the readers need to engage in during reading. In the following

two sections, reader and text factors affecting reading will be reviewed.

2.2 Factors of Readers and Texts in Reading
2.2.1 Reader Factor: Language Knowledge

As reviewed, reading involves many cognitive processes. One of critical factors
that affect reading quality is readers’ language knowledge. In both L1 and L2 reading,
lexical knowledge is critical in interpreting text meaning, and readers need to recognize
words visually. This means using the visual and phonetic systems while decoding the
constituents of the lexicon through grapheme-phoneme matching (Chen et al., 2015).
Thus, to comprehend a text, readers need to have phonological, morphological, and
semantic information of vocabulary, and parse a sentence with grammatical knowledge.
Previous research suggested that reading and lexical knowledge are mutually related (e.g.,

Freebody & Anderson, 1983).

2.2.2 Reader Factor: Proficiency and Inference Skills

When the readers comprehend scripts, they must perform many cognitive activities,
decode text information, draw inferences, integrate the text and their own knowledge, and
establish and maintain a coherent mental representation of the text. Previous studies have
investigated the inferencing process in reading and demonstrated the importance of
higher-level reading processes in accomplishing deep comprehension in reading
(Graesser et al., 1994; van Dijk & Kintsch, 1983).

According to van den Broek (1994), inference is defined as “information that is
activated during reading yet not explicitly stated in the text” (p. 556). Although prior

studies have presented its many types (e.g., Graesser et al., 1994; van Dijk & Kintsch,

15



1983), in this research, we focus on the bridging inference. Bridging inference is needed
to connect the focal statement with the previous text and establish comprehension
coherence. It is regarded as essential to construct coherent mental representations, and by
generating it, the readers can fill in the gaps between sentences (e.g., Myers et al., 1987).
Prior research has shown that some inferences produced during reading improve reading
comprehension (e.g., bridging inference); moreover, good readers are more skilled at
generating them (e.g., McMaster et al., 2012; McNamara & Kintsch, 1996).

However, in some cases, it is challenging for the readers to study texts and construct
coherent mental representations. These difficulties can arise from their inability to infer
(e.g., Perfetti, 1985). Poorly-skilled readers make fewer inferences than the skilled ones
because inferencing is a high-load cognitive activity. The former tend to engage in lower-
level processes (Horiba, 1996, 2000), whereas the latter, who are able to capture the
meaning without that burden, do not have to.

Inferencing has been perceived as a demanding process (Cain & Oakhill, 1999;
Oakhill, 1984) and insufficient inferencing skills may cause difficulty in reading (Kintsch
& van Dijk, 1987; Yuill & Oakhill, 1991). Previous L2 studies have examined the L2
readers’ online reading process using the online method (i.e., think-aloud task) that
measures the allocation of cognitive resources by collecting their verbal reports during
reading (Horiba, 1996, 2000; Kimura, 2015; Shimizu, 2009, 2015). It has been reported
that these readers have to devote their cognitive resources to the lower-level processes
(i.e., word recognition, syntactic analysis, meaning construction); moreover, they were
unable to generate inferences, contrary to the L1 readers (e.g., Horiba, 1996). Additionally,
L2 reading proficiency has been found to influence the number of inferences (Shimizu,
2009).

In summary, generating inferences is critical in the construct situation model.
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However, due to the high cognitive load, L1 and L2 readers often have problems in

generating inferences (e.g., Horiba, 1996, 2000; Kintsch & van Dijk, 1978).

2.2.3 Text Factor: Cohesion and Coherence

As mentioned, there are several important reader factors (e.g., the readers’
standards of coherence and skills of inference generation) affecting the success of reading.
In addition to them, the text factors also affect reading and comprehension. This is
because a reader’s mental representation is constructed based on the text input (e.g.,
Linderholm et al., 2004; McNamara & Magliano, 2009); if the script provides insufficient
information, the reader will fail to achieve a coherent comprehension. In this section, we
focus on two important concepts in text comprehension: text cohesion and coherence.

Since the focus of linguistics and reading research has been on text as a written
language, text cohesion and coherence have been important notions that have attracted
the attention of scholars (e.g., Carrell, 1987; Halliday & Hasan, 1976; McCrudden &
McNamara, 2017; McNamara & Kintsch, 1996).

According to Halliday and Hasan (1976), leading researchers in the field,
cohesion is defined as “relations of meaning that exist within the text, and that define it
as a text” (p.4). It is what makes a text meaningful (cf. texture) and occurs when the
interpretation of one of its elements depends on the other. According to this definition,
there are two kinds of cohesion: grammatical, such as indication, substitution, and
omission, and lexical, such as repetition. The conjunctive expressions exist as an
intermediate between the two

Recent L1 and L2 studies have used the term text cohesion (cohesiveness) to refer
to how connected and explicit a text’s linguistic elements are (e.g., Graesser & McNamara,

2011; Hosoda, 2016; McNamara et al., 2014). Text cohesion refers to the degree to which

17



the concepts, ideas, and relations within a text are explicit, and text coherence entails the
effect of text cohesion on the readers’ comprehension (Graesser et al., 2003). Although
text cohesion and coherence are related concepts, they are regarded as different aspects
of a text (Li & D’Angelo, 2015). According to Warren (2012), the latter is defined as the
manner in which the text elements, such as sentences or phrases, are associated in terms
of their meaning. Although text cohesion contributes to textual coherence, it is not always
necessary for it. That is, highly cohesive texts containing connective expressions can help
the reader integrate sentences easily; however, readers can infer the relation of sentences
even without such cues, based on their text-based inferences (McNamara & Magliano,
2009) and coherence-based retrieval during reading (e.g., Linderholm et al., 2004). Thus,
it would be possible for a script to be highly cohesive in terms of lexical and discourse
level, however, insufficiently coherent, and vice versa (Traxler, 2011).

Recent studies (e.g., Graesser et al., 2004; McNamara et al., 2014) have described
coherence as a characteristic of a text’s mental representation. Specifically, while
cohesion consists of explicit wordings (e.g., connectives, argument overlapping) as
described above, coherence is defined as the type of connectedness that the readers infer
among the propositions in the discourse representations. Briefly, it can be derived from
both the text information and the reader’s prior knowledge and is generally understood in
terms of meaning. It is important to note that text cohesion and coherence have been
confounded occasionally, and previous studies have used one term to describe the other

(e.g., McNamara et al., 1996).
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2.3 Effects of Text Cohesion on Reading
2.3.1 Definition of Text Cohesion

Previous empirical studies have reported that the less skilled readers are unable to
infer a text’s implicit message when the target information is inexplicitly presented
(Linderholm et al., 2000; McNamara & Kintsch, 1996). Disconnected information
without sufficient explanation to facilitate a text’s coherent understanding impedes the
readers’ comprehension by compelling them to construct superficial and fragmented
representations (O’Reilly & McNamara, 2007).

With the aim of rendering these complicated and burdensome reading processes
easier for the readers, prior research has investigated the text factors (e.g., Linderholm et
al., 2000; McNamara, 2001; McNamara et al., 1996; McNamara et al., 2011; Vidal-
Abarca et al., 2000). Text cohesion is an important text feature that affects the readers’
comprehension. Cohesion can be changed using linguistic cues (e.g., connectives such as
however or therefore) to join adjacent sentences (Ozuru et al., 2009) by using the same
words or phrases to make texts more explicit (e.g., argument overlapping) or by adding
headers and topic sentences (McNamara et al., 1996).

Text cohesion is necessary for the construction of coherent mental
representations (O’Reilly & McNamara, 2007). Furthermore, it helps the readers maintain
comprehensible representations of the text by reducing the need for reader inference
and/or the text’s integration with the readers’ knowledge (Ozuru et al., 2009). When the
readers study a high-cohesion text, they can gain a sufficient amount of information for
comprehension from the text itself. However, when reading a low-cohesion text, they
have to infer necessary ideas to cover the gaps in it (Hosoda, 2016; Kintsch, 1994;

McNamara et al., 1996; McNamara & Kintsch., 1996; Ozuru et al., 2010). Thus, text
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cohesion is considered to be a significant aspect of text difficulty (readability index;

McNamara et al., 2012).

2.3.2 Effects of Text Cohesion in L1 Reading

To resolve the difficulty of reading, previous studies in the L1 reading field have
attempted to make texts easier to comprehend by revising them to be more explicit or
informative (e.g., Gilabert et al., 2005; Hall et al., 2014; Hall et al., 2015; Kleijn et al.,
2019; Linderholm et al., 2000; McNamara, 2001; McNamara et al., 1996; McNamara et
al., 2011; Ozuru et al., 2009; Vidal-Abarca et al., 2000). In these experimental studies,
text cohesion was manipulated (e.g., adding/deleting repetition of words, phrases, and
connectives), and the readers’ comprehension was measured using post-reading tasks
(e.g., written recall, multiple-choice problems, open-ended questions). Most of them
revealed that high-cohesion texts are helpful for the readers, especially those who find
reading challenging (Beck et al., 1991; Linderholm et al., 2000; Vidal-Abarca et al., 2000).

For example, empirical research by Loxterman et al. (1994) reported that as
compared to the low-cohesion social-study texts, the high-cohesion ones improved the
L1 readers’ text memory (recall amount). These results indicated that the low-proficiency
readers who draw inferences poorly can take advantage of the explicit text signals from
the high-cohesion texts to fill in the gaps in them and smoothly construct its coherent
representations.

In addition, Best et al. (2006) confirmed the positive effect of high-cohesion
narrative scripts on the L1 English fourth-grade elementary students’ global
comprehension of a text, measured using multiple-choice questions. Similarly, Gilabert
et al. (2005), who examined the impact of historical texts’ cohesion on junior high school

students and undergraduates, reported that high-cohesion texts fostered the readers’
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memory. The participants’ recall and inference generation were assessed using open-
ended and multiple-choice questions.

Hall et al. (2014) assessed the cohesion effect on the L1 secondary school students’
comprehension of science texts measured using multiple-choice questions. They reported
that high-cohesion texts (with repetition of words and phrases) supported the students’
achievement of improved text comprehension. Hence, previous studies involving young
native readers have revealed the positive outcome of revising cohesion of texts in history,
social studies, and narrative genres. Specifically, they reported that raising text cohesion
improved the young L1 readers’ reading.

Regarding the adult L1 readers, Ozuru et al. (2010) investigated the influence of
text cohesion on the L1 undergraduates’ comprehension of science texts. They created
high-cohesion texts in the following measures: (a) adding connectives (e.g., because), (b)
replacing pronouns with specific noun phrases, (c) adding nouns to increase argument
overlap between adjacent sentences, and (d) adding relational pronouns to make explicit
the relations between phrases in a sentence. They measured readers’ understanding of
low- and high-cohesion texts through self-explanations (i.e., verbal descriptions produced
to demonstrate and facilitate coherent understanding of the text during reading) and open-
ended questions. They indicated that as compared to the low-cohesion texts, the high-
cohesion ones prompted higher-quality-bridging inferences by the readers in self-
explanations. Moreover, some studies have reported different effects on text cohesion.
Ozuru et al. (2009) examined the effect of revising cohesion on the L1 undergraduates’
comprehension of science texts using open-ended inferential questions and reported that
the high-cohesion texts improved their textbase-level comprehension. In this way, the
effectiveness of increasing the text cohesion of science texts has been demonstrated in L1

adult reading.
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As a study with a slightly different cohesion modification, Linderholm et al.
(2000) investigated the impact of revising the causal structure of difficult and easy texts
for 39 undergraduate native speakers. In their experiment, the texts were revised to be
more cohesive in three ways: (a) arranging the text events in temporal order, (b) making
implicit text goals explicit, and (c) repairing the coherence breaks caused by inadequate
explanations or distant causal relations. The results showed that regardless of the readers’
proficiency, the revised high-cohesion texts enhanced their understanding in a recall task
and on comprehension questions, as compared to low-cohesion texts that were difficult
to read. These findings indicated a possibility of the existence of an interactional benefit
of revising texts for the low-proficiency readers. Specifically, the high-cohesion texts
were effective for these readers.

As noted above, text cohesion has been examined in many empirical studies (e.g.,
Gilabert et al., 2005; Hall et al., 2014; Hall et al., 2015; Linderholm et al., 2000; Ozuru
et al., 2009; Vidal-Abarca et al., 2000); moreover, the results have indicated that high-
cohesion texts, which eliminate the readers’ burden of predicting the relationships that
remain unexplained by the gaps in them, had positive effects on their comprehension. As
a tendency, various types of texts has been used for young readers, but science texts have
been used for adult readers to prove the effects of cohesion manipulation on L1 reading.
This is reasonable, considering that cohesion plays an important role in reading, where
readers comprehend unfamiliar contents such as science expository text (McCrudden &
McNamara, 2017; Schmitz et al., 2017).

In more recent studies, the effects of revising cohesion have been confirmed.
Désiron et al. (2020) extended the previous findings of cohesion effects to long
multimedia-document reading. They examined the effects of text cohesion and explicit

signaling on a five-page-long multimedia document about river sailing, by measuring
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readers’ comprehension using open-ended questions and processing by eye tracking.
They created highly cohesive texts based on Ozuru et al. (2009) and signaled multimedia
documents by adding captions and arrows in the picture, and using the same color-coding
in texts. The results suggested that young students (around 17 years old) tended to
understand the high-cohesion texts better than the low-cohesion ones (Experiment 1).
While college-level students did not have a dominant effect on comprehension, their
attention allocation during reading was different between text conditions (Experiment 2).
Specifically, they concentrated more on the images contained in the text when they read
the enhanced signaling text. It was suggested that the high-cohesion texts may be effective
for the less proficient readers’ comprehension and that the degree of textual clarity may
affect readers’ attention allocation, even for adult readers in multimedia documents.
Additionally, Schmitz et al. (2017) investigated how textual features (local/global
cohesion) impact junior high school students’ understanding. They also investigated
whether the readers’ comprehension of text differs when they expect a text to be
expository or literary (genre expectation), considering their proficiency and background
knowledge. They manipulated text cohesion by adding pronouns (local cohesion),
paragraph titles, proposition summarizing sentences, and explicit relation expressions
(global cohesion) based on McNamara and Kintsch (1996). The results suggested that the
global-cohesion text facilitated readers’ comprehension, measured by multiple-choice
and open-ended questions when the reader assumed the text to be expository. This study
suggested that the effect of cohesion manipulation can vary depending on the genre of the

text assumed by the reader.
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2.3.3 Reverse Cohesion Effects in L1 Reading

However, it has been argued that reading high-cohesion texts is seldom facilitative
for all readers. McNamara et al.’s studies have pointed out that such texts may not benefit
the high-knowledge readers (McNamara, 2001; McNamara et al., 1996; McNamara et al.,
2011; O’Reilly & McNamara, 2007; Smith et al., 2021). This is called the reverse
cohesion effect, a counterintuitive finding that the high-knowledge readers gain an
enhanced understanding from the low-cohesion texts. McNamara et al. (1996) examined
the role of text cohesion in biology texts on the comprehension of 36 L1 junior high
school students and measured it using a written recall task. They found that the readers
with limited domain knowledge of the text benefitted from a high-cohesion text;
nevertheless, the high-knowledge readers found the low-cohesion text to be advantageous.

Similarly, a high-cohesion text was significantly efficacious for the low-
knowledge college readers, however, not for the high-knowledge ones (McNamara, 2001;
McNamara & Kintsch, 1996). This is because the less connected the information, the
more inference generated by the reader, and the more the facilitation of the text memory
(e.g., Dahl et al., 2020; Nahatame, 2013; Radvansky et al., 2014).

McNamara et al. (1996) offered a possible explanation for these reverse cohesion
effects: high-knowledge readers do not tend to access and use their own knowledge to
infer when they are given a high-cohesion text. In such a text, the readers’ inference
generation might be inhibited because it is clearly described and therefore does not
require their reasoning. Thus, when the readers have sufficient knowledge needed to
construct coherent mental representations, a highly cohesive text is unnecessary. To be
more precise, high-cohesion texts tend to make the readers more passive, such that they
do not tend to infer, associate, or monitor the text (McKoon & Ratcliff, 1992). Therefore,

low-cohesion texts render some readers active to the point that they generate inferences
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to connect the gaps within the text; moreover, their knowledge and text contents are
integrated for an improved comprehension (O’Reilly & McNamara, 2007).

Similarly, Ozuru et al. (2010) reported that low-cohesion texts induced the L1
undergraduates to draw inferences to fill conceptual gaps in challenging texts; they
achieved enhanced comprehension measured using open-ended questions when reading
a low-cohesion text as compared to a high-cohesion one. Furthermore, McNamara et al.
(2011) investigated the effects of cohesion on the L1 elementary students’ comprehension
of narrative and science expository texts; they reported the reverse cohesion effect in
which the high-knowledge readers understood the low-cohesion text better than the high-
cohesion one. In addition, Radvansky et al. (2014) also indicated that texts with causal
breaks (i.e., low-cohesion texts) prompted better memory of the script in the readers.

Nevertheless, it has been suggested that the reverse cohesion effect may vary
depending on the readers’ proficiency (e.g., O’Reilly & McNamara, 2007). O’Reilly and
McNamara (2007) examined the effect of text cohesion on the L1 college students’
reading and found that the benefit of low-cohesion text was restricted exclusively to the
low-proficiency readers with high knowledge. However, in addition to this effect, they
also reported that the readers having high levels of proficiency and knowledge were able
to comprehend the high-cohesion text better than the low-cohesion one. Further, Hall et
al. (2015) demonstrated similar results. They conducted an empirical study investigating
the impact of cohesion on the L1 secondary school children’s text comprehension
assessed using multiple-choice questions. They revealed that the students comprehended
high-cohesion text more effectively; however, the high-proficiency readers performed
satisfactorily regarding both high- and low-cohesion texts.

Kleijn et al. (2019) focused on the types of conjunctions that manipulate cohesion

and examined how the presence or absence of coherence marking affects the reader’s
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understanding of the text. Overall, 94 junior high school native speakers were provided a
text in which causal, contrastive, additional, or temporal conjunctions were either added
(i.e., high cohesion) or deleted (i.e., low cohesion). Comprehension was measured using
the cloze tests. The results showed that high cohesion was more effective than low
cohesion in understanding texts with manipulated causal and contrastive connectives. In
the case of texts manipulating additional connectives, low cohesion may be more helpful
than high cohesion for local comprehension. Furthermore, it was suggested that these
effects of cohesion revision may affect the understanding of the passages other than those
in which the conjunctions were manipulated, especially in more challenging texts. This
study suggested that connectives in texts can affect young readers’ comprehension that
may be related to the text difficulty.

In summary, high-cohesion texts, where ideas and information are described
explicitly, have demonstrated positive effects on the readers’ comprehension in many
studies (e.g., Best et al., 2006; Gilabert et al., 2005; Hall et al., 2014; Linderholm et al.,
2000; Loxterman et al., 1994; Ozuru et al., 2009; Ozuru et al., 2010). Nevertheless, others
have reported a reverse cohesion effect whereby low-cohesion texts facilitate the
comprehension of those readers with high proficiency or knowledge (McNamara, 2001;
McNamara et al., 1996; McNamara et al., 2011; O’Reilly & McNamara, 2007). Although
inconsistent results have been reported (Hall et al., 2015; O’Reilly & McNamara, 2007),
prior studies have reached the following consensus: text cohesion (high or low) affects
the L1 readers’ comprehension.

Thus, the research on native language reading has verified some effect of cohesion
on reading comprehension; nonetheless, it varies depending on the readers’ characteristics
and level of knowledge. Additionally, it has been suggested that the impact on

comprehension may differ depending on the type and nature of the inter-sentential
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connections being modified (Kleijn et al., 2019; Murray, 1997); the effect may also vary

according to the text genre (Kamalski et al., 2008; Schmitz et al., 2017).

2.3.4 Effects of Text Cohesion in L2 Reading

In addition to the studies on L1, those on L2 have also investigated the effect of
text cohesion on reading (e.g., Carrell, 1987; Farrokh & Gavabari, 2019; Horiba, 1996,
Hosoda, 2016). However, the latter is exceedingly limited as compared to the former. A
pioneering study by Horiba (1996) focused on the causal connections in a script (Trabasso
& van den Broek, 1985) and investigated the influence of different cohesive texts on the
readers’ text comprehension and processing. Specifically, she targeted the Japanese (n =
20) and English native speakers (n = 56 with different Japanese proficiency levels). By
reducing the number of causal links between the events in the transcript, she created
experimental texts written in Japanese (in her study, she called them high- and low-
coherence texts). She measured the participants’ text comprehension and processing of
the diverse coherence texts using a recall task and verbal reports, respectively. The results
showed that the native speakers of Japanese engaged in higher-level processes (i.e.,
general inference, use of general knowledge association) during reading, and they
demonstrated discrepancies regarding processes in the different coherence texts: the
participants created more elaborations for the low-coherence texts than for the high-
coherence ones. Contrariwise, those who read the experimental texts as their L2 allocated
their attention to the lower-level processes and did not process differently between the
high- and low-coherence texts. However, in this study, she focused only on the
manipulation of causality and did not examine the effects of text cohesion, including text
redundancy and explicitness.

In a subsequent study, Horiba (2017) explored the influences of the L2 readers’
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linguistic knowledge and text cohesion on expository text understanding. She especially
targeted the English- and Chinese-speaking learners with Japanese as a second language
as well as the Japanese native speakers. She formulated two cohesion texts by eliminating
explicit markers in them to lower the text cohesion (in low-cohesion text) and employed
a recall task to measure the readers’ comprehension. The results showed no significant
differences in the recall amount between the high- and low-cohesion texts. She insisted
that the L2 readers did not benefit from the explicit expressions when reading the high-
cohesion texts. However, she analyzed the descriptive data and discussed that the L2
readers recalled more information when reading the low-cohesion texts, as compared to
the high-cohesion ones; nevertheless, the contrary was true for the native speakers. It
should be noted, however, that these findings are from an interaction that demonstrated a
statistically significant trend (p = .056) but not a statistically clear difference. This is an
interesting study that focuses on text cohesion and reader characteristics. However, since
it was Japanese reading comprehension, it may be difficult to apply it directly to English
reading comprehension.

In addition, as a study on the Japanese EFL readers, which is the focus of the
present study, Hosoda (2016) conducted an experimental study on Japanese EFL
undergraduates and employed three tests (i.e., written recall, causal questions, and a
problem-solving assessment) to reveal the impact of the interaction effects of text
cohesion and readers’ proficiency. He used high- and low-cohesion expository texts about
physical phenomena based on the cohesion manipulation of Ozuru et al. (2010) and used
several tasks to measure the participants’ comprehension in different aspects (textbase
and situation model comprehension). The results showed that text cohesion prompted the
readers’ text memory regardless of their L2 proficiency. Moreover, a reverse cohesion

effect was observed in the understanding of the relations in the text: the high- and low-
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proficiency readers performed better on the tests when reading the low- and high-
cohesion texts, respectively. This research concluded that text cohesion affects the readers’
textbase-level comprehension more than the situation-model-level comprehension.

However, in contrast to the reverse cohesion effect confirmed by Hosoda (2016),
a recent study by Farrokh and Gavabari (2019), who investigated manipulating text
cohesion in adult Iranian EFL readers, revealed that compared to the low-cohesion texts,
the high-cohesion ones improved comprehension.

In summary, although previous L2 studies have not reached an agreement (i.e.,
on the normal or the reverse cohesion effect), they have reported that text cohesion can
affect readers’ processing and comprehension, similar to the L1 research. However, there
are limited studies investigating the influence of text cohesion, as compared to the
extensive body of the L1 research. Furthermore, although there are studies (e.g.,
Nahatame, 2017) investigating readers’ strength of standards of coherence (coherence
judgment) in L2 reading, limited information is available regarding how L2 or EFL
readers monitor and react to text cohesion during reading. Hence, it would be desirable

to reveal whether Japanese EFL readers examine text cohesion during reading.

2.3.5 Text Analysis Regarding Cohesion in the L2/EFL Research

Based on the role and importance of text cohesion in reading comprehension
reviewed thus far, recent research on reading and teaching materials has analyzed texts
from the perspective of text cohesion.

Previously, the supposed shallow-based readability formulas (e.g., the Flesch-
Kincaid Grade Level formulas, Klare, 1974-1975) have been employed as an indicator
of text difficulty. This is based on word frequency and the length of the sentence; we

assume that text comprehension is relevant to the possibility that a reader knows the
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words and interprets the sentences in the text. If a text contains longer words that are often
less frequent in English usage, the text is considered to be difficult.

Although these metrics of text difficulty can be well-established and reasonable,
considering that word and sentence length are good predictors of reading ease (Just &
Carpenter, 1987), this single measure cannot reflect multiple facets, such as word
meaning, concreteness, and discourse relations, of text comprehension (McNamara et al.,
2014).

However, as an alternative readability formula to determine text difficulty, text
cohesion has attracted researchers. As reviewed previously, researchers in linguistics, L1
and L2/EFL reading, and discourse processing have insisted on the significance of text
cohesion in reading (e.g., Halliday & Hasan, 1976; Graesser et al., 2003; van Dijk &
Kintsch, 1983). This is because text cohesion is defined as how textual elements are
related and the extent to which sentences have overlapped expressions. It can explain
readers’ burden to infer relations within the text (or text difficulty). As cohesive devices
(i.e., discourse markers, connectives, coherence markers, or signals) are essential factors
for constructing meaningful representations of text comprehension, material developers
must understand and make use of them, to develop good educational texts that facilitate
language learners’ reading skills. With the reasons reviewed above, text cohesion is
considered to be a significant aspect of text difficulty (readability index; McNamara et
al., 2012). Hence, McNamara and colleagues developed Coh-Metrix (Graesser et al.,
2004; McNamara et al., 2014) to scale text difficulties.

Coh-Metrix is designed to provide multiple features of the text, including words
and syntax, textbase and situation model, discourse genre and rhetorical structure, the
pragmatic communication level, and so on (e.g., Graesser & McNamara, 2011). Coh-

Metrix specifically focuses on text cohesion (“Coh” stands for cohesion), to establish an
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objective means to scale text cohesion. They assumed (a) text cohesion is in the text
(represented by text elements) and (b) text cohesion can be computationally measurable.
Since text cohesion emerges from the absence/presence of cohesive cues (e.g.,
connectives) in the text, Coh-Metrix determines the cohesiveness of the text in terms of
the frequencies of the cohesive cues in the text. In particular, they established the

following two indexes for cohesion in their easability assessor.

Referential Cohesion. A text with high referential cohesion contains
words and ideas that overlap across sentences and the entire text, forming
explicit threads that connect the text for the reader. Low-cohesion text is
typically more difficult to process because there are fewer connections that
tie the ideas together for the reader.

Deep Cohesion. This dimension reflects the degree to which the text
contains causal and intentional connectives when there are causal and
logical relationships within the text. These connectives help the reader

form [sic] a deeper and more coherent understanding of the causal events,
processes, and actions in the text. When a text contains many relationships
but does not contain those connectives, the reader must infer the
relationships between the ideas in the text. If the text is high in deep
cohesion, then those relationships and global cohesion are more explicit.

(p-85, McNamara et al., 2014)

Coh-Metrix can be applied to various types of text (e.g., naturalistic texts,
manipulated texts for experiments, conversations), and it can capture the textual features

(McNamara et al., 2014). McNamara et al. suggest that text assignments to language
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students should be within their optimal zone of comprehension difficulty. That is, text
that is neither too easy nor too challenging for the students—considering their reading
skills and proficiencies—is desirable (McNamara et al., 2014).

As this tool provides various perspectives from which to evaluate the lexical
properties, syntactic features, and text cohesion of English texts, Coh-Metrix has been
widely used in the analyses of texts written for native English speakers (e.g., McNamara
et al., 2014). More recently, it has also been applied to analyze teaching materials for
English learners (e.g., Nahatame, 2021; Nahatame & Kimura, 2019). Here, I review
related L2/EFL research that used Coh-Metrix text analysis.

For example, Crossley and colleagues have examined the reading materials for the
English as a second language (ESL) learners in terms of lexical, sentence, and text
cohesion features by using Coh-Metrix (e.g., Crossley et al., 2012; Crossley et al., 2007).
The results revealed that the simplified texts contain a greater coreferential cohesion and
common connectives than the difficult ones. This implies that as the text difficulty
increases, the cohesion based on the lexical and semantic overlap decreases, and reading
comprehension becomes more difficult, as indicated in previous studies. However, it has
also been confirmed that indicators such as conjunctions do not necessarily yield
consistent results with respect to text difficulty.

In addition, Crossley et al. (2014) investigated the effects of text cohesion and
lexical features on the source text integration in a speaking test. They assessed the text
features of the source scripts in the speaking section of the Test of English as a Foreign
Language — Internet-based test (TOEFL-iBT) and speaking responses of 480 examinees.
They found that the textual features of the source scripts were strong predictors of the test
takers’ verbal responses (integrated words from the source texts) in the speaking test.

Although these results are for the listening contexts, it is an important finding that features
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such as the source texts’ cohesion can affect the learners’ performance as an outcome of
understanding the input.

Similarly, Plakans and Zeynep (2016) examined text cohesion in reading passages
in 27 college-level textbooks for ESL learners using a Coh-Metrix text analyzer.
Furthermore, to explore the differences in the textual features in various grade-level texts,
they analyzed the ESL textbooks from different levels (beginning, intermediate, and
advanced) using multiple indexes calculated by Coh-Metrix. They found significant
discrepancies in the text cohesion in the textbook passages of varying levels. More
specifically, reference cohesion, defined as the proportion of the content words that
overlap between the adjacent sentences, increased when comparing the beginning and
intermediate, beginning, and advanced level textbooks. Correspondingly, the number of
causal connectives contained in the textbooks increased when the text level was higher
(beginning and intermediate, beginning and advanced pairs). However, such differences
in the text cohesion in different textbooks were unverified in the levels adjacent to them:
intermediate and advanced. Although the findings did not show that text cohesion
increased as the grade level of the text became more difficult for all grades, this study is
valuable in terms of researching the cohesion aspect of the ESL materials in college-level
texts.

Moreover, Han and Shin (2016) aimed to gain empirical evidence for the utility of
automatic text analyzers and investigate the role of textual features in an intensive English
reading assessment program. They utilized textual characteristics such as lexical,
semantic, and syntactic features calculated by some automatic text analysis tools (e.g.,
Coh-Metrix, Lexile); moreover, they explored whether these features account for the
reading item difficulty in intensive English programs. The results revealed that some

lexical characteristics (i.e., word length, total word count, lexical-semantic analysis, and
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connectives) accounted for 45% of the variance in the reading item difficulty.
Furthermore, they recommend that future studies employ text analyzers to examine
various types of text in educational contexts, to obtain a more comprehensive view of the
relationship between reading difficulty (or reader ability) and text characteristics.

In addition, there is research that has considered genre in the analysis of teaching
materials. Roman et al. (2016) explored whether the logical connectives (e.g., therefore)
used in the L2 textbooks differed between 12 social studies and science textbooks each.
The results demonstrated that there was a higher rate of logical connectives in the latter
than in the former. Moreover, they indicated that the types of textbooks interacted with
logical connectives: the higher the grade level of the science textbooks, the greater the
logical connectives used; however, such a result was unidentified in the social studies
textbooks. This research suggested that the cohesive devices in texts may vary depending
on their genre. However, it should be noted that the number of texts analyzed in Roman’s
study was limited. Furthermore, they suggested that “more studies should be concluded
in ecologically valid contexts (e.g., schools)” (p. 14); that is, text analyses in terms of text
cohesion should be conducted on a greater number of school textbooks.

To summarize, the ESL and EFL studies have analyzed English texts in the readers’
tests and textbooks vis-a-vis their cohesiveness and grade level; they found a relationship
between text difficulty and cohesiveness indicators. Nevertheless, the findings vary;
moreover, it seems that some text cohesiveness indices show a higher cohesiveness for
easier texts, while the others, such as conjunctions, indicate it for the more difficult ones.
The question regarding the results of the studies with Japanese EFL learners remains
unanswered.

Unfortunately, thus far, most studies that have been conducted on foreign language

(English) textbooks, and materials have focused on the text content, such as the
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percentage of the tasks and skills included (e.g., Tabata & Masuda, 2018; Torikai et al.,
2017). Moreover, limited text cohesion analyses have been performed compared to the
body of the L1/ ESL research. However, several studies have assessed the text cohesion
of teaching materials for Japanese EFL readers (e.g., Nahatame, 2017; Nahatame, 2018;
Nahatame & Kimura, 2019).

As for Coh-Metrix, an objective English analysis program that considers the text
cohesion, Mori (2018) analyzed the English text of stories in the Japanese elementary
school materials “Hi, friends!” and “We can!”. Moreover, Mizumoto (2013) examined
the high school English textbooks in Japan and confirmed that the difficulty level of
English sentences increases with the progression of the textbook. He argued that the use
of Coh-Metrix makes it possible to conduct a more precise analysis than the conventional
difficulty estimation. However, they only analyzed a limited volume of texts and did not
present comprehensive findings for text cohesion in EFL materials.

In a more recent study, Nahatame (2021) assessed the text cohesion of the English
reading materials (with different difficulty levels) for young children using the Tool for
the Automatic Analysis of Cohesion (Crossley et al., 2016) to clarify the relationship with
difficulty level. The results of the analysis of 129 Oxford Reading Tree books revealed
that about 37% of the variance in readability was explained by four indicators: verb
redundancy between sentences, semantic relatedness between sentences, conjunctive
phrases related to time and order, and repetition of content words within sentences.
Overall, the difficulty level tended to be lower for materials in which it was easy to
construct content connections through overlapping vocabulary and their meanings and
for those with fewer connective phrases. Specifically, this research suggested that the
factors related to text cohesion, such as word redundancy and conjunctions, may also be

associated with the level of text difficulty for young EFL learners.
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However, these studies have been limited to a certain type of school and have not
analyzed large text databases (e.g., textbooks from elementary to high schools) and
clarified how textual characteristics, including text cohesion, have changed according to

the different grade levels.

2.3.6 Text Cohesion and Instruction

Thus far, we have considered the effects of text cohesion on reading comprehension
and studies that have examined text cohesion and text difficulty. Based on these previous
studies, several others have emerged that have utilized text cohesion in the L2 and EFL
instruction as well as text revision (e.g., Aidinlou et al., 2012; Safaie, 2020; Zhang, 2018).
For example, Aidinlou et al. (2012) investigated the influences of a textual cohesive
reference instruction on 60 Iranian EFL readers’ comprehension; they implemented the
instruction on half of them (the other half did not receive specific training: control group).
After a month, the pre- and post-tests regarding text cohesion (e.g., reference item
identification, function recognition of the reference test, reading comprehension test)
were compared. The participants in the reference cohesion instruction condition had
significantly greater scores than those in the control group. They concluded that
implementing cohesion instruction and tasks was effective for improving the learners’
knowledge of text cohesion.

Moreover, Safaie (2020) examined the effects of instruction on text connectives on
60 Iranian EFL learners. He explored the influences of implicit and explicit teaching of
the linguistic devices that provide text cohesion in reading comprehension. The learners
participated in either the explicit or implicit teaching groups: those in the former received
an explanation for the connectives used in the texts, while those in the latter were only

exposed to its examples. The participants’ improvement in reading through the teaching
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treatment was measured using a preliminary English test. The results of the pre- and post-
English tests showed that both explicit and implicit teaching of cohesive connectives
significantly affected the participants’ reading performance. In addition, explicit teaching
was found to be more effective than implicit instruction. Although this study was not
conducted with the Japanese learners of English, it supported the importance of cohesion

and the need for guidance for learners who are learning English as an EFL.

2.4 Summary of Previous Studies

Previous studies have revealed that revising text cohesion would be beneficial for
those readers who have difficulty in connecting gaps within the text, and lack the ability
to generate inferences, because text comprehension is gained through the readers’ and
texts’ interactions (Gilabert et al., 2005; Linderholm et al., 2000; McNamara, 2001;
McNamara et al., 1996; Ozuru et al., 2009; Vidal-Abarca et al., 2000). Text cohesion,
which is defined as the extent of the text’s ideas’ explicitness, plays an important role in
reading because it helps the readers to understand the text and construct a coherent mental
representation. If the text cohesion is high, the readers can easily understand what the text
is attempting to convey. This is because high-cohesion texts do not require the readers to
speculate regarding the content that is not explicitly stated. However, if it is low, they
must infer the necessary ideas to cover the gaps in the text (Hosoda, 2016; Kintsch, 1994;
McNamara et al., 1996; Ozuru et al., 2010). Therefore, text cohesion is considered to be
an essential factor affecting the readers’ comprehension.

Previous research investigating the effect of revising text cohesion revealed that
high-cohesion texts are helpful for the readers (e.g., Beck et al., 1991; Best et al., 2006;
Gilabert et al., 2005; Hall et al., 2014; Linderholm et al., 2000; Loxterman et al., 1994;

Oh, 2001; Ozuru et al., 2009, 2010; Vidal-Abarca et al., 2000; Yano et al., 1994) because
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it reduces their inferences during reading. However, some studies have reported a reverse
cohesion effect: Low-cohesion would be profitable for skilled readers (e.g., Hosoda,
2016; McNamara, 2001; McNamara et al., 1996; O’Reilly & McNamara, 2007).
Nonetheless, other studies have debated that advanced readers take advantage of the high-
cohesion text’s information as compared to the low-cohesion one (Voss & Silfies, 1996).
Hence, although previous research tested the influences of revising text cohesion, they
did not reach an agreement about the effectiveness of text cohesion.

In addition, prior studies have tended to investigate the effects of manipulating text
cohesion on the readers’ comprehension, as measured by the post-reading or offline tasks
(e.g., recall, open-ended questions, multiple-choice problems). However, the readers’
online processes during reading have not been observed appropriately in past research
(Hall et al.,, 2015). If text cohesion affects the readers’ construction of mental
representations, how and why it facilitates or impedes these representations needs to be
investigated. To explore the impacts of text cohesion, describing the readers’ processes in
greater detail, using a think-aloud task as an online method, is needed (e.g., Horiba, 2013;
Linderholm & van den Broek, 2002). Unlike offline tasks, it can help researchers to
observe the readers’ thoughts directly by making them verbalize their views.

Furthermore, previous L1 research has indicated that increasing text cohesion
would be helpful for poor readers (e.g., McNamara et al., 1996; Ozuru et al., 2009);
however, limited studies have investigated the role of revising it for Japanese L2 or EFL
learners (Hosoda, 2016). As compared to the L1 readers, it has been reported that the EFL.
learners are poor at inferencing and have more problems in reading (Horiba, 1996). Thus,
it is worth revealing the effect of revising text cohesion on the Japanese EFL learners by
expanding the limitations of prior research (e.g., online methods). Moreover, applying

this study’s findings to support the L2 readers in terms of appropriate-cohesive text
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assignments is needed. This is a feasible solution because the readers’ abilities are not

easily transformable.

2.5 Limitations of Previous Studies and the Purpose of the Current Research

As reviewed thus far, previous studies have revealed that text factors (e.g., text
revision, text cohesion) may affect the reading and comprehension of the L1 and L2
learners (e.g., Hall et al., 2014; Hosoda, 2016; Vidal-Abarca et al., 2000; Yano et al.,
1994). However, they have certain limitations and unexplored issues.

First, text cohesiveness in the English language materials that the Japanese learners
of English are exposed to has not been comprehensively clarified. Although prior studies
have shown that highly specialized and difficult texts are less cohesive, only a few have
analyzed text cohesion in the materials for the Japanese EFL learners. Therefore, before
examining the effects of cohesion revision on reading, it is primarily necessary to conduct
research to elucidate the cohesiveness of the current materials used in Japan. Although
the materials for young Japanese learners of English have been assessed (e.g., Nahatame,
2021), a large-scale text analysis has not been conducted thus far. To investigate the
influences of text cohesion on reading comprehension, it is necessary to identify the
current state of the materials and interpret the results accordingly.

Second, thus far, prior research has not reached a consensus on whether
modifications that increase text cohesion work more effectively for reader comprehension,
or conversely, whether low cohesion promotes comprehension. Some studies have
revealed the beneficial effects of revising texts in terms of text cohesion on reading or
comprehension, while others have demonstrated that it is not necessarily good for readers,
especially those who inference appropriately during reading (McNamara, 2001; O’Reilly

& McNamara, 2007). Thus, it is unclear whether text revision is effective for improving
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L2 learners’ reading comprehension. Since Japanese learners may not make good use of
linguistic cues in texts (Ozono & Ito, 2003), it is important to clarify the impact of text
cohesion on comprehension and how to apply it to instruction in the EFL context.
However, few studies have investigated the effect of text revision on text cohesion in
Japanese EFL learners’ reading processes and comprehension.

Third, research examining text cohesion has focused on its impacts on
comprehension in the L1 and L2 studies, as assessed using offline measures; additionally,
they did not examine the processing of reading or whether readers evaluate the text
cohesion. Therefore, whether they judge the changes in text cohesion and are affected by
cohesion during reading, thereby changing their comprehension, remains unexplored.

Finally, text genre, a possible factor that affects the influences of text cohesion on
reading, has not been investigated appropriately in previous studies. Furthermore, no
prior research has examined whether it affects the effect of text cohesion on reading
comprehension (to the knowledge of the authors, only the genre expectation studies have
been conducted.) Previous research on historical manuscripts, scientific texts, and more
have been limited to specific text genres and topics; they have been unable to provide a
comprehensive and clear picture of whether the outcomes of text revision vary by genre.
Considering that text cohesion affects the readers' comprehension, it is important to
clarify the type of cohesion revision that is effective for a particular genre. This is an
important topic for discussion.

Therefore, to address these issues, the current study aimed to elucidate the current
state of text cohesion in the English language materials for the Japanese EFL learners
(Study 1). Furthermore, it investigated the effects of manipulating text cohesion (high and
low) on their judgments of text cohesion, comprehension, and processing, based on

several empirical studies (Study 2). Study 1 comprised two surveys of text analysis, while
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Study 2 consisted of six empirical studies with online (think-aloud task) and offline
measures (e.g., written recall task). In addition, empirical research considered the
influences of text genre and the readers’ proficiency. The 13 research questions (RQs) of

this study are summarized in Table 2.2.
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Table 2.2

Research Questions and Focus of This Dissertation

TA

S JE

RQs

Object

Measure-

Texts
ments

TA
1

TA
2

RQ1-1: In English language textbooks for
Japanese EFL learners, how do the texts for
different grade levels differ in terms of
cohesion?

RQ1-2: In the EIKEN tests for Japanese EFL
learners, how do the texts for different grade
levels differ in terms of cohesion?

text
features

text-

books Coh-

Metrix
EIKEN

El

E2

E3

E4

RQ2-1: Are EFL readers aware of the degree
of cohesiveness of a text?

RQ2-2: Do EFL readers judge high- and low-
cohesion texts differently in terms of their
proficiency level?

RQ3-1: Does high or low cohesion affect
Japanese =~ EFL  readers’  surface-level
comprehension of social expository texts?
RQ3-2: Does high or low cohesion affect
Japanese EFL readers’ deep-level
comprehension of social expository texts?
RQ3-3: Does the cohesion effect on the
comprehension of social expository texts vary
as per the readers’ proficiency level?

RQ4-1: Does high or low cohesion affect
Japanese ~ EFL  readers’  surface-level
comprehension of scientific expository texts?
RQ4-2: Does high or low cohesion affect
Japanese EFL readers’ deep-level
comprehension of scientific expository texts?
RQ4-3: Does the cohesion effect on the
comprehension of scientific expository texts
vary as per the readers’ proficiency level?
RQ5-1: Does cohesion affect inference
generation among Japanese EFL readers while
reading scientific expository texts?

RQ5-2: Does the cohesion effect on inference
generation from scientific expository texts
vary as per the readers’ proficiency?

RQ5-3: Does the cohesion effect on inference
generation from scientific expository texts
vary depending on the readers’ processing
tendency during reading?

awareness
to
cohesion

compre-
hension

processes

science  cohesion-
topics judgment

social
topics

written
recall,
why-
question

science
topics

science  think-
topics aloud

Note. S = study; TA = text analysis; E = experiment; RQs = research questions; EFL =

English as a Foreign Language, EIKEN = Jitsuyo Eigo Gino Kentei (Test in Practical

English Proficiency).
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Chapter 3

Study 1 Text Analysis on EFL Reading Materials

3.1 Text Analysis 1: Text Cohesion in Foreign Language Textbook for Japanese EFL
Learners
3.1.1 Purpose and Research Questions

The purpose of Study 1 was to investigate the textual features of Japanese EFL
reading materials to examine cohesiveness in the current English language materials
before investigating the effects of text cohesiveness manipulation in the next study (Study
2).

Specifically, Study 1 consisted of two sub-investigations of text analyses (Text
Analyses 1 and 2). Text Analysis 1 evaluated English textbooks for elementary, middle,
and high school students; Text Analysis 2 examined texts in the reading section of the
Jitsuyo Eigo Gino Kentei (Test in Practical English Proficiency), otherwise known as the
EIKEN. Textbooks were chosen for evaluation because most young Japanese EFL readers
learn English through compulsory education, and the EIKEN was chosen because it is a
standardized test sponsored by the Ministry of Education, Culture, Sports, Science, and
Technology in Japan. It is also one of the most common tests (i.e., over 3,500,000 learners
took the EIKEN test in the 2020 fiscal year [FY]) used to measure learners’ English skills
in the Japanese EFL context.

Text Analyses 1 and 2 are based on studies sponsored by the Japan Textbook
Research Center’s “Grants for Graduate Student Monographs on Textbooks FY2018” and
“EIKEN Grants” of EIKEN Foundation of Japan. The grant research was published in
2018 (Ogiso, 2018) and 2020 (Ogiso, 2020) and copyrighted by the Japan Textbook

Research Center and the EIKEN Foundation of Japan, respectively.
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The Coh-Metrix automatic text analysis tool (e.g., Graesser et al., 2014; McNamara
et al.,, 2014) was used to clarify textual characteristics in the present study. This tool
provided various perspectives for evaluating the lexical properties, syntactic features, and
sentence cohesion of passages written in English. The tool’s cohesion indexes include
lexical redundancy between two sentences, statistically determined semantic relatedness
of sentences, the usage frequency of conjunctions, causative verbs, verb tenses, phrase
redundancy, and so on. The Coh-Metrix has been widely used in analyses of texts written
for native English speakers (e.g., McNamara et al., 2014); more recently, it has also been
applied to analyzing teaching materials for English learners (e.g., Nahatame, 2021;
Nahatame & Kimura, 2019).In this study, the Coh-Metrix text analysis tool was used to
analyze the primary text cohesion indicators—reference cohesion and deep cohesion—in
educational materials commonly used for Japanese EFL learners. Using the above indexes,

Text Analysis 1 was conducted to answer the following research question (RQ):

RQI-1: In English language textbooks for Japanese EFL learners, how do the texts

for different grade levels differ in terms of cohesion?

Previous studies have addressed text cohesion as one aspect of readability and
reported that low-cohesion texts can make reading difficult even for primary readers in
L1 (e.g., McNamara et al., 1996), suggesting that, in English, the higher the text level,
the lower the text cohesion. Hence, this may also be true in EFL textbooks: the higher the

text level of EFL textbooks and the intended students’ levels, the lower the text cohesion.

44



3.1.2 Method
3.1.2.1 Materials
Analyzed texts

Text Analysis 1 focused on textbooks for junior high and high schools published
by the three major textbook publishers in Japan: (i) Tokyo Shoseki, (ii) Kairyudo, and
(ii1) Sanseido. As for elementary schools, since foreign language (English) had not been
implemented as a subject when this study was conducted, this study targeted only the
teaching material series entitled “We can!” from which 20 textbooks were selected for

analysis. Table 3.1 lists the textbooks and teaching materials used in Text Analysis 1.

Table 3.1

List of English Textbooks and Teaching Materials Analyzed in Text Analysis 1

School Title (Publisher)

Elementary “We can!” 1-2 (MEXT, 2018a, 2018b)

Middle “New Crown” 1-3 (Negishi et al., 2016a, 2016b, 2016c¢), “Sunshine” 1—
3 (Niisato et al., 2016a, 2016b, 2016¢), “NEW HORIZON” 1-3
(Kasashima et al., 2019a, 2019b, 2019c¢)

High “All Aboard!” (Kiyota et al., 2019a, 2019b, 2019¢), “PROMINENCE
English Communication I-III” (Tanabe et al., 2019a, 2019b, 2019c),
“New Discovery English Communication [-III” (Namai et al., 2019a,

2019b, 2019c¢)

Note. High school students’ textbooks were those of Communicative English I-111.

Among the passages in the target textbooks or teaching materials, the English passages

appearing in the Lesson/Unit/Program (hereinafter called unit) were used for analysis;
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however, all alphabet-only lessons and texts designed for speaking or writing activities
were excluded from the analysis of text cohesion. Furthermore, the need to include
dialogs was debatable; however, since the regular lessons in many textbooks included
dialogs (designed for not only speaking but also reading or grammar teaching), they were
included in our analysis. Supplementary readings and texts for extensive reading were
included as well. Finally, two elementary school, 107 middle school, and 113 high school

units in the textbooks were used for analysis.

Analysis tool

An automated text-evaluation tool, Coh-Metrix, was employed to discern the text
features of the various test materials. It analyzes texts at multiple levels of language and
discourse, ranging from words to discourse genres (e.g., Graesser et al., 2011; Graesser
et al., 2004). More details are available in McNamara et al. (2014), and the wide range of
language and discourse measures provided by this computational tool can be found on
the Coh-Metrix website (http://tea.cohmetrix.com/).

Five indexes in the Coh-Metrix Text Easability Assessor considered sufficient to
grasp the general text features of each reading text were adopted for this study: narrativity,
syntactic simplicity, word concreteness, reference cohesion, and deep cohesion. These
indexes were chosen because they are simple yet good measures for identifying the
general features of the text, and the definitions of each are presented in Table 3.2. The
text was analyzed, and each index feature was rated on a scale from 0, very difficult to
100, very easy. In addition to these indexes, since the analysis was based on English texts
from different school types, a difficulty index, Flesch-Kincaid Grade Level, which
evaluates the difficulty of English texts based on the length of words in the text, was also

calculated.
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Table 3.2

Indexes and Definitions of Text Analysis Based on McNamara et al. (2014)

Index Definition
Narrativity The degree to which a text contains narrative elements and is
familiar

Syntactic Simplicity The degree to which a text contains fewer and simpler words

Word Concreteness ~ The degree to which a text contains imaginary and concrete

words

Reference Cohesion  The degree to which a text is explicit with overlapping elements

Deep Cohesion The degree to which a text contains logical and causal relations

3.1.2.2 Procedure
This text analysis was conducted by the researcher alone. Figure 3.1 shows the procedure

for Text Analysis 1.

Figure 3.1

Procedure of Text Analysis 1

Text Analysis Summarization of
Text Collection . ys Results
202 text: (Using Coh-Metrix Text (Five indexes of text
( exts) Easability Assessor)

features)

First, English passages (i.e., narrative, explanatory, and essay texts) included in the

textbooks or teaching materials were converted into digital text data using a scanner. In
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instances of misread paragraphs and misrecognized characters, the researcher manually
fixed the digital data. Second, 222 units of English text were analyzed using the analysis
tool. If there were several small parts in a lesson (unit, program), they were summed and
analyzed as a whole text. Finally, five textual characteristics and difficulty indexes were

summed.

3.1.2.3 Analysis

First, the textual characteristics of the English content in the textbooks and teaching
materials were calculated using the Coh-Metrix. Next, for each calculated value, the
averages by school type (i.e., elementary, middle, and high school) were summed; then,
the calculated mean values of the characteristics and their changes by grades or difficulty
of the textbooks were confirmed. Since previous studies have also interpreted trends using
mean values rather than statistical analysis (Nahatame, 2017; Mori, 2018), this study
adopts the same procedure. In addition, due to the extreme differences in the number of

texts per school level, statistical comparisons were not made.

3.1.3 Results
Table 3.3 and Figure 3.2 show the mean values and standard deviations of English

textual characteristics of English textbooks or teaching materials used in elementary to

high school.
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Table 3.3
Descriptive Statistics of English Text Characteristics and Readability Indexes in Major

English Teaching Materials and Textbooks by School Type in Text Analysis 1

School Elementary (n =2) Middle (n =107)  High (n=113)
Textual Characteristics M SD M SD M SD

Narrativity 69.72 10.24 77.61 15.12  58.05  21.29
Syntactic Simplicity 86.12 11.26 85.84 1043  76.92 11.59
Word Concreteness 70.09 6.03 47.71 28.84  61.89  23.52
Reference Cohesion 62.31 32.85 37.60 19.74  31.02 18.36
Deep Cohesion 14.42 10.41 37.27 23,59  65.65 2235
FKGL 0.80 1.13 3.10 1.06 6.23 1.58

Note. n = targeted unit of textbooks; FKGL = Flesch-Kincaid Grade Level. Indexes except
Flesch-Kincaid Grade Level have a value between 0 and 100.

Figure 3.2
Transitions of English Text Characteristics and Readability Indexes in Major English

Teaching Materials and Textbooks by School Type in Text Analysis 1
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Note. N = narrativity; S = syntactic simplicity; WC = word concreteness; RC = reference
cohesion; DC = deep cohesion; FKGL = Flesch-Kincaid Grade Level. Indexes except
Flesch-Kincaid Grade Level have a value between 0 and 100.
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First, let us look at the linguistic features calculated using the Coh-Metrix. The
results of the Flesch-Kincaid Grade Level, a traditional difficulty index, confirmed that
English sentences became more difficult as the school level increased. The value of
syntactic simplicity, which indicates how simple the syntactic structure of English
sentences is, decreased as the school type increased. This indicates that English sentences
in textbooks are gradually becoming more complex. As for Narrativity and Word
Concreteness, the values were not necessarily linear to the level of the school.

Regarding text cohesion indexes, the reference cohesion value, which may interfere
with text comprehension when it is low, became lower as the school level increased: M =
62.31, SD = 32.85 for teaching materials for elementary school, M = 37.60, SD = 19.74
for textbooks for middle school, and M = 31.02, SD = 18.36, for high school textbooks.

Meanwhile, for deep cohesion, which reflects causal and intentional connectives in
texts, the value increased as the school (grades) level increased: M = 14.42, SD = 10.41
for teaching materials for elementary school, M = 37.27, SD = 23.59 for middle school

textbooks, and M = 65.65, SD = 22.35 for textbooks for high school textbooks.

3.1.4 Discussion
Response to RQ1-1: In English language textbooks for Japanese EFL learners, how
do the texts for different grade levels differ in terms of cohesion?

The text analysis results showed that the texts in English language textbooks for
Japanese EFL learners differed in both reference and deep cohesion depending on the
grade levels. The more difficult the English texts, the lower the reference cohesion. As
for deep cohesion, which is reflected by the number of causal and intentional conjunctions,
it was found to be most highly cohesive in the textbooks for higher grade levels.

This result of reference cohesion supports the results also claimed in reading
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comprehension studies. The more difficult the text is, the less explicit are the relationships
among the elements in the text, and the more the reader has to guess the relationships
(e.g., McNamara & Kintsch, 1996). Considering that reference cohesion is calculated by
the degree to which a text is explicit and uses overlapping elements, this result suggests
that English textbooks for Japanese EFL readers gradually become less cohesive and
contain fewer overlapping elements. Therefore, if materials are not suitable for the
reader’s level, there will be a mismatch between their reading comprehension skill and
the explicit nature of the text. This mismatch can lead to reading difficulties.

However, in contrast to the reference cohesion, deep cohesion increased as the
text’s difficulty increased. This finding may seem surprising, but it may be explained by
the fact that low cohesion is not necessarily linked to difficulty. Nahatame (2021)
analyzed EFL materials for young children and found that the cohesion factor did not
completely explain the difficulty of English texts. Moreover, deep cohesion is determined
by the degree to which the text contains causal and intentional conjunctive expressions;
thus, it may be reasonable to find that the difficulty index and the number of conjunctions
do not correlate well in texts that are designed to be difficult due to other lexical and
grammatical factors.

In addition, this text analysis included various kinds of texts, from very short texts
used at the elementary school level to dialog texts in which multiple characters were
talking. In the case of other text types, deep cohesion may decrease as the level of text
difficulty increases, while, in the case of academic texts, deep cohesion may be higher
even if the English text is more advanced because of the nature (and necessity) of
explaining causality in academic texts (e.g., thesis, journals). Lightman et al. (2007)
revealed that texts in different genres (science, history, and narrative texts) had different

degrees of cohesion. They suggested that the cohesion level of the science texts is higher
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than that of the historical and narrative texts. Thus, this study’s results may be due to the
various kinds of texts included in the analysis.

Although determining the relationship between the level of difficulty and deep
cohesion may be problematic based only on the materials analyzed in this study, the
results certainly suggest that the degree of text cohesion differs depending on the
grade/difficulty level in regard to textbooks in terms of both reference and deep cohesion.

However, this text analysis was conducted before 2020, and the analyzed textbooks
did not follow the latest government course guidelines, which included English as a
compulsory subject at the elementary level. Thus, new elementary school English
textbooks as a compulsory subject were not included in this analysis. Future studies
should analyze the newest textbooks for Japanese EFL learners to gain insights about the

latest versions of textbooks from elementary to high school level.

3.1.5 Conclusion of Text Analysis 1

Text Analysis 1 aimed to investigate the textual features of Japanese EFL reading
materials (English teaching materials and textbooks used in Japan) using a Coh-Metrix
text analyzer. In Text Analysis 1, reference cohesion and deep cohesion, which are
indicators of the explicitness and connectedness of English sentences (i.e., text cohesion),
were calculated for English textbooks from elementary to high school, and the changes
in the values related to the difficulty level were observed.

The results showed that reference cohesion decreased as the difficulty level
increased, suggesting that it may be hard for language learners to understand the reference
cohesion—that is, the correspondence between pronouns—if the material is too difficult
as compared to their reading level. This finding is especially notable for designers of

educational materials. In contrast, for deep cohesion, the higher the grade of the material,
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the higher the cohesive value. Although this finding is interesting, it may not be consistent
with other types of textbooks in terms of the number of words and vocabulary used, given
that school textbooks are designed with the developmental stage of the reader in mind.

Conducting such an analysis on a large sample of textbooks would be valuable in
EFL reading research, as it was difficult to generalize the results of this study because
only a few materials were included. For example, Text Analysis 1 was limited to the
analysis of 20 textbooks (222 passages). Therefore, to gain a better understanding of more
general trends, a comprehensive survey of certified textbooks is necessary. It is also
recommended that the characteristics and difficulty level of each textbook in a larger
study be clarified in detail. The results of such a study, if disclosed to the creators of
teaching materials and teachers, may contribute to advances in teaching and the use of
materials with more levels of difficulty.

Therefore, the aim of Text Analysis 2 was to examine the reference and deep
cohesion and other text characteristic indexes, with respect to the difficulty level in

different grades, in texts from large-scale English language tests.
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3.2 Text Analysis 2: Text Cohesion in Foreign Language Test Passages for Japanese
EFL Learners
3.2.1 Purpose and Research Questions

Text Analysis 2 was conducted with the same motive as Text Analysis 1: To explore
the textual features of Japanese EFL reading materials by analyzing texts used in the
large-scale standardized English test (EIKEN) for Japanese EFL learners. Throughout this
chapter, Study 1 attempts to explore whether materials for Japanese EFL readers vary in
their text cohesion indexes before conducting the experimental study, which investigates
the effects of text cohesion manipulation on Japanese EFL readers. Text Analysis 1 was
conducted to observe changes in cohesion in different-level English texts and obtain
evidence to support the hypothesis that EFL readers of different proficiency levels must
be able to comprehend English texts with various degrees of cohesion.

To expand the findings of Text Analysis 1, in Text Analysis 2, the EIKEN texts
were analyzed. There were three main reasons to use the EIKEN texts. First, the EIKEN
is a standardized test sponsored by the Ministry of Education, Culture, Sports, Science,
and Technology and is a common test for measuring learners’ English skills in the
Japanese EFL context. Second, compared to the textbooks analyzed in Text Analysis 1,
the EIKEN texts contain more expository texts, which have been used for cohesion
manipulation in previous L1 studies. Third, the EIKEN test has seven grade levels (i.e.,
Grades 5, 4, 3, Pre-2, 2, Pre-1, and 1) and is based on the knowledge gained from creating
and administering tests over the past 50 years. Thus, Text Analysis 2 was designed to

explore expository texts used in the past EIKEN tests, and the following RQ is presented.

RQI1-2: Inthe EIKEN tests for Japanese EFL learners, how do the texts for different

grade levels differ in terms of cohesion?

54



To answer the RQ in Text Analysis 2, this study applied the Coh-Metrix (consistent
with Text Analysis 1). It seemed likely that similar to Text Analysis 1, there would be less
reference cohesion, which reflects the degree of explicitness and overlap in the text as the
difficulty of the text increases. Moreover, the results for deep cohesion were not expected
to be the same as those for Text Analysis 1 since they depend on whether the text type
includes many conjunctions, and it is difficult to predict deep cohesion for low-level texts
because such easy texts are inherently limited in terms of their content and length (the
number of words). However, for some grade levels of reading (e.g., above 2nd grade),

deep cohesion may increase as the text difficulty increases.

3.2.2 Method
3.2.2.1 Materials
Analyzed texts

The EIKEN Test in Practical English Proficiency (EIKEN) (constructed by the
EIKEN Foundation, Japan) was adopted to analyze reading materials of different
difficulty levels. As mentioned in Section 3.2.1, the EIKEN test was used because a) it is
a standardized test widely used in Japan, b) it has many expository texts in the reading
section, and c) it has seven grade levels (i.e., Grades 5, 4, 3, Pre-2, 2, Pre-1, and 1). See

Table 3.4 for reference to EIKEN grades and their relation to CEFR English level.
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Table 3.4

EIKEN Grades and the Equivalent Ability Description

EIKEN Grade Example of Recognition/Use CEFR Level
1 International admissions to graduate and C1
Pre-1 undergraduate programs B2
2 B1
MEXT benchmarks for high school graduates
Pre-2 A2
3 MEXT benchmarks for junior high school graduates Al

Note. CEFR = Common European Framework of Reference for Languages; MEXT = The
Japanese Ministry of Education, Culture, Sports, Science, and Technology. This table was
adopted and created based on the information on the EIKEN official website

(https://www.eiken.or.jp/eiken/en/grades/).

This study analyzed 501 texts retrieved from the reading section of previous
EIKEN tests. Specifically, data from 1998 to 2016 for five levels, from Grades 3 to 1,
were adopted. Most of the 501 texts were expository texts or essays with varied themes
including science, music, and philosophy. Note that texts of e-mails, notice boards, and
texts with blanks were excluded from the analysis. The average number of words and

readability of the texts analyzed in the pilot study are shown in Table 3.5.
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Table 3.5

Words and Readability of Texts Analyzed in Text Analysis 2

1 Pre-1 2 Pre-2 3

(n = 160) (n=132) (n=97) (n = 66) (n = 46)

M SD M SD M SD M SD M SD

Words 547.19 147.93 414.52 73.31 354.73 19.96 291.65 18.97 253.13 12.15

FKGL 1295 190 1211 137 933 116 789 099 588 1.01

Note. n = number of texts analyzed; SD = standard deviation; FKGL = Flesch-Kincaid

grade level.

Analysis tool

To obtain the text features of different-level test materials, the Coh-Metrix was
employed. To check the general text features of each reading text, five indexes in the Coh-
Metrix Text Easability Assessor were used: narrativity, syntactic simplicity, word
concreteness, reference cohesion, and deep cohesion. These indexes were chosen because
they are simple but good measures for assessing the general features of the text and they
include measurement of both kinds of text cohesion (reference and deep). The definitions

of each index are presented in Table 3.2 in Section 3.1.2.1.

3.2.2.2 Procedure

This text analysis was conducted by the researcher alone. The procedure for Text Analysis

2 is shown in Figure 3.3.
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Figure 3.3

Procedure of Text Analysis 2

Summarization of
. Text Analysis L gt "
Text Collection (Using Coh-Metrix Text ) AResults Statistical Analysis
(501 EIKEN texts) Easability Assessor) (Five indexes of text (ANOVA)
Y features)

First, 501 reading texts were collected from the reading section of past EIKEN tests.

The EIKEN Foundation was notified of this collection before the study. After receiving
approval from the foundation to use their data, the EIKEN texts were converted into
digital text data using a scanner. Any misread paragraphs and misrecognized characters
were manually corrected by the researcher.

Then, each text was analyzed using the Coh-Metrix Text Easability Assessor (i.e.,
online text analyzer), and the basic data of each passage (e.g., words and readability) were
checked. Next, the researcher summarized the results of the text analyses in terms of the
five text features: narrativity, syntactic simplicity, word concreteness, reference cohesion,
and deep cohesion. Finally, the average scores of the five indexes were tested using
statistical analysis to check the differences between text features of various difficulty

levels.

3.2.2.3 Analysis

The textual characteristics of the English texts were calculated using the Coh-
Metrix, and their calculated values and descriptive statistics were summed using EIKEN
grade levels. Next, to confirm any differences between reading texts of different difficulty

levels, the average scores were calculated for each of the five text feature indexes, and a
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repeated two-way analysis of variance (ANOVA) was conducted to examine the
relationships between the difficulty levels and text features. The significance level of the

analysis was set to a <.05.

3.2.3 Results

Table 3.6 summarizes the mean scores and standard deviations for the texts for each
grade in terms of the five analysis indexes: narrativity, syntactic simplicity, word
concreteness, reference cohesion, and deep cohesion. In general, their scores were lower
at the more difficult levels (i.e., Grade 1) than at the easier levels (i.e., Grade 3). That is,
the easier the text level, the higher the indexes for easiness. Considering that each index
reflects the familiarity, simplicity, and concreteness of words, the results suggest that the
lower-level texts contain words that are easily readable.

With regard to text cohesion, which is the focus of this study, the related indexes
(i.e., reference cohesion and deep cohesion) were lower for higher-level texts than for
lower-level texts. This result suggests that higher-level texts are less cohesive as
compared to the lower-level texts (reference cohesion: M = 16.74, SD = 14.26 for Grade
1, M=19.73, SD = 16.32 for Grade Pre-1, M =44.95, SD =20.76 for Grade 2, M = 56.74,
SD = 19.98 for Grade Pre-2, M = 68.22, SD = 18.50 for Grade 3; deep cohesion: M =
63.75, SD = 18.94 for Grade 1, M = 64.16, SD = 21.60 for Grade Pre-1, M = 74.64, SD =
19.53 for Grade 2, M = 77.97, SD = 20.75 for Grade Pre-2, M = 66.72, SD = 23.58 for

Grade 3).
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Table 3.6

Means and SDs of Five Text Features Calculated by Coh-Metrix in Text Analysis 2

1 Pre-1 2 Pre-2 3

(n = 160) (n=132) (n=97) (n = 66) (n = 46)

TF M SD M SD M SD M SD M SD

N 21.58 12,13 21.83 9.60 36.86 13.46 49.53 15.55 56.57 18.24

SS  37.06 14.53 3821 14.16 48.10 1443 53.89 1548 70.59 13.12

WC 51.13 2049 6145 2222 60.63 23.78 79.23 16.51 87.30 11.76

RC 16.74 1426 19.73 1632 4495 20.76 56.74 1998 68.22 18.50

DC 63.75 1894 64.16 21.60 74.64 19.53 77.97 20.75 66.72 23.58

Note. n = number of texts analyzed; TF = text feature; N = narrativity; SS = syntactic

simplicity; WC = word concreteness; RC = reference cohesion; DC = deep cohesion.

Figure 3.4

Text Features by Each Grade Calculated by Coh-Metrix in Text Analysis 2
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Note. N = narrativity; SS = syntactic simplicity; WC = word concreteness; RC = reference

cohesion; DC = deep cohesion.
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To examine the relationship between difficulty levels and text features, a 5 (text

feature: narrativity, syntactic simplicity, word concreteness, reference cohesion, and deep

cohesion) x 5 (grade: 1, Pre-1, 2, Pre-2, 3) two-way ANOVA was conducted on the mean

scores of Coh-Metrix Text Easabilities for the past EIKEN texts, with text features as a

within-participants variable and grade as a between-participants variable. Note that the

presumption of statistics, such as normality, was confirmed before the analysis. The

results are summarized in Table 3.7.

Table 3.7

ANOVA Results for Main Effects and Interaction Effects of Text Feature and Grade Level

on Five Indexes of Text Analysis 2

Source SS df MS F p n?
Between Subjects
Grade (G) 312221.65 4.00 78055.41 228.861 <.001%** 21
Error 169165.91 496.00 341.06
Within Subjects

Text Feature

364800.76 3.42 106814.42 305.47 <.001%** 24
(TF)
TF x G 78762.53 13.66 5765.46 16.49 <.001%** .05

Error (TF) 592334.06 1693.98 349.67

Total 1517284.92 2211.05

Note. ANOVA = analysis of variance. ***p <.001.
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The results showed that there were significant main effects for text features with
small effect size, F(3.42, 1) =305.47, p <.001, n? = .24, grade with small effect size, F(4,
496) = 228.86, p <.001, n? = .21, and an interaction effect for Text Feature x Grade with
medium effect size, F(13.66, 4) = 16.49, p <.001, n* =.05.

Because this study focused on exploring the differences among text features in
different-level texts, the following results were focused on the simple main effects of text
features. The results of multiple comparisons with Bonferroni correction showed that the
simple main effects of all text features were statistically significant: F(4, 496) = 119.12,
p <.001 for narrativity, F(4, 496) = 62.40, p <.001 for syntactic simplicity, F(4, 496) =
39.82, p <.001 for word concreteness, F(4, 496) = 142.38, p <.001 for reference cohesion;
and F(4, 496) = 9.30, p <.001 for deep cohesion.

The following multiple comparisons with Bonferroni correction tested the
difference between 10 combinations of two out of five grades for each text feature (i.e.,
narrativity, syntactic simplicity, word concreteness, reference cohesion, and deep
cohesion). First, for narrativity, there were statistically significant differences between all
eight combinations, except two parts of Grade 1-Pre-1 (p = 1.00) and Pre-2-3 (p = .052)
in narrativity (ps <.001).

As for syntactic simplicity, significant differences between all eight combinations
of text features were confirmed (ps <.001), except for two parts of Grade 1 vs. Pre-1 (p =
1.00) and 2 vs. Pre-2 (p = .160). With regard to word concreteness, all seven combinations
were significant (ps <.001), except for three pairs of Grade 1 vs. 2 (p =.004), Pre-1 vs. 2
(p = 1.00), and Pre-2 vs. 3 (p = .422).

Regarding reference cohesion, which was one of the text cohesion indexes and a
particular target in the present study, all combinations, except one pair of Grade 1 vs. Pre-

1 (p = 1.00), were significantly different (eight pairs, ps <.001; one pair of Grade Pre-2
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vs. 3, p =.007). Lastly, in the case of deep cohesion, five combinations of grades [Grade
1 vs. 2,1 vs. Pre-2, Pre-1 vs. 2, & Pre-1 vs. Pre-2 (ps <.001), Pre-2 vs. 3 (p =.046)] were
significantly different; five pairs [Grade 1 vs. Pre-1 (p = 1.00), 1 vs. 3 (p = 1.00), Pre-1
vs. 3 (p=1.00), 2 vs. Pre-2 (p = 1.00), 2 vs. 3 (p = .320)] were not significantly different.

In summary, the results indicate that the difficulty indexes of the texts used in the
past EIKEN tests display a variety in terms of words (e.g., simplicity) and cohesion (e.g.,
reference cohesion, deep cohesion). Furthermore, although not all pairs of different
grades were significantly different, a certain tendency toward a difference between high-
grade and low-grade texts was confirmed through analysis: more difficult texts involve
unfamiliar topics (i.e., narrativity), more complicated syntactic organization (i.e.,
syntactic simplicity), harder-to-imagine words (i.e., word concreteness), and lower text
cohesion (i.e., reference cohesion) and coherence (i.e., deep cohesion).

As for reference cohesion, nine of the ten pairs of different grades were
significantly different. In other words, text cohesion was significantly different in
different-level texts, but deep cohesion was not significantly different from text cohesion.
As expected, there were significant differences in text coherence between different-level
texts, but adjacent-level texts (e.g., Grade 1 vs. Pre-1) were not very different. The results,
when taken together, indicate an overall tendency for the five text features calculated by
the Coh-Metrix to differ significantly between texts for different grades. However, the

extent of the differences is dependent on text features.
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3.2.4 Discussion
Response to RQ1-2: In the EIKEN tests for Japanese EFL learners, how do the texts
for different grade levels differ in terms of cohesion?

The result of the ANOVA conducted on the 501 EIKEN text features showed that
reference cohesion significantly differed between most pairs of different grades, and deep
cohesion also significantly differed between some pairs of texts for different levels. As
shown in Table 3.6 and Figure 3.4, the mean scores for reference cohesion gradually
decrease as the grade level of the text increases. This result suggests that higher-level
texts are less cohesive than lower-level texts.

This result was consistent with previous L1 studies (e.g., McNamara & Kintsch,
1996) that have asserted that less cohesive texts are difficult for readers and reference
cohesion. Disconnected (or less cohesive) information, which does not have enough
explanation, has been shown to impede readers’ comprehension (O’Reilly & McNamara,
2007), and less-skilled readers are not as good at generating inferences to connect
information or at guessing the implicit message of the text (Linderholm et al., 2000;
McNamara & Kintsch, 1996). Hence, it is reasonable that the results confirm that more
difficult texts are less cohesive and easier lower-level texts are more cohesive.

However, this result is inconsistent with that of McNamara et al.’s (2012) study.
They analyzed English corpus and found that referential cohesion increased across the
grade levels; furthermore, they considered this to be a counterintuitive result due to the
short sentences in the lower-grade texts. Additionally, they suggested that educators
should provide scaffolding for unskilled readers to address the gaps in the low-cohesion
texts. Given that the current study was conducted using EFL materials in which the
publisher edited and rephrased the text elements (vocabulary, grammar), the

inconsistency between L1 and EFL text analysis results is understandable.
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Moreover, this study revealed that the reading materials for EFL learners have
similar characteristics to those for L1 readers. Although the types of materials analyzed
in Text Analyses 1 and 2 were different, the reference cohesion moved counter-
proportionally to the difficulty and grade level of the English text. Furthermore, this
finding indicates that proficient readers, who are expected to understand higher-level texts,
should be able to comprehend low-cohesion texts.

The result of the ANOVA also showed that deep cohesion was significantly
different in half of the pairs consisting of texts from two different grades. As shown in
Table 3.6 and Figure 3.4, the mean scores for deep cohesion gradually decrease as the
grade of the text increase such that the medium grade texts (e.g., for Grade 2, Pre-2) were
relatively highly cohesive as compared to those for higher and lower grades (e.g., Grades
1 and 3). This result suggests that the deep cohesion of texts was different in texts of
different grade levels. However, the manner of change between grades was not linear, as
with text cohesion.

This finding was interesting in that the manner of change was quite different from
that of the reference cohesion. Whereas reference cohesion decreased when the text level
increased, deep cohesion did not demonstrate such a tendency. Rather, deep cohesion was
highest in the intermediate-level text in Text Analysis 2. This result is inconsistent with
the findings of Text Analysis 1, and, given that this study represents a pioneering attempt
to analyze and capture EFL text features, there are not enough criteria or studies available
for comparison at this time. Nevertheless, it suggests that the transition of deep cohesion
in English texts does not seem to be as simple as that of reference cohesion.

Furthermore, there is a possible interpretation presented in this paper. That is, the
words or information contained in the text affect its deep cohesion. In the original EIKEN

texts, lower-grade texts were limited in word length (i.e., the mean total of words in the
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text was 253.13 in Grade 3) because longer texts are regarded as too difficult to be
understood by the intended examinees in Grade 3. However, the intermediate-level texts
had vast amounts of information (i.e., the mean total of words in the texts was 357.73 in
Grade 2). Thus, a sufficient number of connections for causal coherence may exist in texts
containing a certain number of words (e.g., McNamara et al., 2012).

On the contrary, at the most difficult level, excessive information was included in
the texts (i.e., the mean total number of words in the text was 547.19 in Grade 1 of the
EIKEN texts). Grade 1 texts had a substantial volume of information, which might have
reduced the possibility of including connectives to make room for other important
contents or difficult words.

However, the mean value for deep cohesion in the analysis did not change
significantly as compared to the reference cohesion index (see Figure 3.4). Given that this
analysis did not discern and include factors such as text topics, genres, and words, these
results should be interpreted carefully.

According to Warren (2012), text coherence is defined as the way in which text
elements, such as sentences or phrases, belong together in terms of their meaning.
Because deep cohesion is a linguistic indicator of semantic and causal connections, and
it may be considered a concept similar to text coherence. In previous studies, text
cohesion and coherence have often been considered similar concepts. Whereas text
cohesion contributes to textual coherence, it is not always necessary for text coherence.
Thus, a highly cohesive text may not be sufficiently coherent (Traxler, 2011). In contrast,
a low-cohesive text is not always low-coherent. Assuming that deep cohesion is different
from coherence in terms of textual characteristics and considering such complicated
relations between the amount, cohesion, and coherence of text, it is reasonable to expect

the chevron pattern in Figure 3.4. A non-linear change in deep coherence displayed a non-
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from lower- to higher-grade texts.

3.2.5 Conclusion of Text Analysis 2

Text Analysis 2 was conducted to reveal the characteristics of the texts aimed at
Japanese EFL learners. Specifically, this study aimed to explore whether materials of
different difficulty have varied text features from the standpoint of text cohesion.

A total of 501 texts used in past EIKEN tests were analyzed using the Coh-Metrix
Text Easability Assessor. To observe text cohesion, reference cohesion was calculated and
analyzed. Reference cohesion was defined as the degree to which a text is explicit with
overlapping elements, and deep cohesion, defined as the degree to which a text contains
logical and causal relations.

The results showed that reference cohesion was mostly significantly different
between different-level texts. Reference cohesion was higher in lower-level (i.e., easy)
texts; text cohesion was lower in higher-level (i.e., more difficult) texts. For deep
cohesion, it was sometimes significantly different between different-level texts. However,
text coherence changed in a chevron pattern: intermediate-level texts had the highest text
coherence. Based on the results of this study, the hypothesis is supported—the readers
with different levels of EFL proficiency must understand texts with different levels of

cohesiveness.

3.3 Conclusion of Study 1

Study 1 was composed of two text analyses (Text Analysis 1 and Text Analysis 2)
exploring the textual features (text cohesion) of Japanese EFL reading materials. This
study was necessary to clarify cohesiveness in the current English language materials to

conduct Study 2, an investigation of the effects on Japanese EFL learners when the
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cohesiveness of the text is manipulated (Study 2).

Study 1 set two RQs: In English language textbooks for Japanese EFL learners,
how do the texts for different grade levels differ in terms of cohesion? (RQ1-1) and In the
EIKEN tests for Japanese EFL learners, how do the texts for different grade levels differ
in terms of cohesion? (RQ1-2). To address each RQ, Text Analysis 1 was conducted to
examine textbooks, and Text Analysis 2 was conducted to analyze large-scale English
tests.

The results of the Text Analysis 1 revealed that reference cohesion in English
textbooks becomes less cohesive as the school grade increases. However, the results for
deep cohesion were not necessarily linear, and it was found that high school textbooks,
in which the text length increased, had the deepest cohesion. The results of Text Analysis
2 with 501 texts from past EIKEN tests by the Coh-Metrix suggested that reference
cohesion was used less as the text became more difficult. Moreover, for deep cohesion,
cohesion tended to decrease as the text became more difficult (from Grade Pre-2 to Grade
1). However, it was confirmed that cohesion was low even in Grade 3, the easiest grade
of the texts analyzed.

Reference cohesion was found to be inversely proportional to the difficulty of the
English texts in both investigations while deep cohesion results were not consistent, but
the transition was not necessarily the same as for reference cohesion. These results
indicate that the relationship between text cohesion and difficulty can change depending
on the type of text cohesion and material.

However, reference cohesion, which indicates the overlapping of content words
and explicitness of information, was related to difficulty in both English textbooks and
tests for EFL learners, indicating that revising texts in relation to reference cohesion could

affect their difficulty and readers’ comprehension. Moreover, the results suggest that

68



appropriate cohesion is necessary in English texts for readers to understand the
information; that is, EFL materials for younger and less proficient readers should be
highly cohesive, although this is not necessary for skilled readers. However, as indicated
by McNamara et al. (2012), when the text cohesion is excessively low for unskilled
readers, scaffolding should be provided to help them.

Although there were some biases in the materials and topics analyzed in Study 1,
further studies are needed for comparison and to make a general conclusion. Based on the
relationship between difficulty and text cohesion in Japanese English teaching materials,
Study 2 involved several empirical studies investigating whether manipulating the text
cohesion of English texts affects the awareness of cohesion, processing during reading,

and text comprehension of Japanese readers who are learning English.
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Chapter 4

Study 2 Effects of Text Cohesion on Japanese EFL Reading

4.1 Experiment 1: Effects of Text Cohesion on EFL Readers’ Judgment
4.1.1 Purpose and Research Questions

The purpose of Study 2 was to examine the effects of manipulating text cohesion
(high and low) on Japanese EFL learners’ reading. As mentioned earlier, Study 2 consisted
of four experimental studies, Experiments 1, 2, 3, and 4. In addition, Experiments 2 and
3 dealt with learners at different proficiency levels, including follow-up studies
(Experiments 2-A, 2-B, 3-A, and 3-B). Refer to the subsequent chapters for details of
Experiments 2, 3, and 4.

Experiment 1 was designed to investigate readers’ monitoring or judgment of text
characteristics (i.e., text cohesion) based on the results of the text analyses in Study 1.
The results of Study 1 suggested that readers at different proficiency levels have to adapt
to different texts that have varying characteristics (i.e., the degree of text cohesion). When
reading higher-level texts with lower cohesion, readers need to infer the implicit ideas
described in them. In contrast, reading lower-level texts with higher cohesion requires
readers to understand the explicit relations between sentences. These textual features in
subject matter with varying difficulty were confirmed in Text Analyses 1 and 2 analyzing
English texts for Japanese EFL readers, and it suggested that EFL readers need to
understand different degrees of text cohesion depending on their English proficiency level.

However, whether EFL readers are aware of text cohesion has not yet been
researched. It might be useful to discern text cohesion for reading text strategically, and
performing additional reading behavior (e.g., lookback, bridging information) to

understand it coherently. Therefore, this experiment investigated whether Japanese EFL
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readers, with different reading proficiency levels, could be aware of texts with varying
degrees of cohesion. The two research questions in Experiment 1 were as follows:
RQ2-1:  Are EFL readers aware of the degree of cohesiveness of a text?
RQ2-2: Do EFL readers judge high- and low-cohesion texts differently in terms of

their proficiency level?

To measure readers’ evaluation of text cohesion, this study conducted a text cohesion
judgment task (e.g., Helder et al., 2016), assessing their sensitivity toward the same. In
the task, readers were asked to evaluate whether the text was explicit and clearly described
or not. In this study, cohesion was intentionally manipulated by adding or deleting
connectives and overlapped lexical expressions in the texts (e.g., McNamara et al., 2011).
There were two versions of texts: high-cohesion and low-cohesion texts, and after reading
the text, the participants were asked to rate how cohesive the text was, to measure whether

the readers could judge the degree of cohesion of the text appropriately.

4.1.2 Method
4.1.2.1 Participants

A total of 30 Japanese EFL undergraduate and graduate students participated in this
experiment (21 males and nine females; average age = 22.59, range = 19-27). The
undergraduates were majoring in various fields, including agro-biological resource
science, art and design, engineering science, humanities, international studies,
mathematics, science and engineering. The graduate participants were majoring in
comprehensive human sciences, education, humanities and social sciences, life and
environmental sciences, pure and applied sciences, and systems and information

engineering. None of them had physical disabilities that interfered with the activity of
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reading.

The native language of the participants was Japanese, and they had studied English
for at least six years in the Japanese education system. Their general English proficiency
level was estimated to be from beginner to proficient (i.e., CEFR Al to C1 level) based
on their self-reported standardized test scores on the following tests: the TOEIC listening
and reading test (M = 750.45, SD = 152.38, range 520 to 970, n = 11), the TOEFL ITP
test (M = 503.00, SD = 2.45, range 500 to 506, n = 3), the IELTS (M = 6.00, n = 2), and
the EIKEN test (Grade 4 to Pre-1: Grade 4, n = 2; Grade 3, n = 2; Grade Pre-2, n = 2;
Grade 2, n = 5; Grade Pre-1, n = 6). Note that 25 participants reported at least one of the
scores, and five participants reported none.

The participants were classified into two reading proficiency groups (high and low
proficiency) based on their test scores on an L2 reading proficiency test conducted in the
experiment. Proficiency was considered a factor in the analysis of the results. Data from

all participants were analyzed.

4.1.2.2 Materials
Experimental texts

Two expository texts about scientific phenomena were used in this experimental
study (see Appendix A-D). For the manipulation of cohesiveness, two texts (Heat
Changes Matter [Heat], Space Travel and the Human Body [Space]) were adopted from
previous an EFL reading study (Hosoda, 2016), which originally came from other prior
studies (e.g., McNamara et al., 2011).

The Heat text explains the three states of matter (i.e., solid, liquid, and gas); The
Space text explains how the effects of gravity on the human body change in space travel.

These passages were chosen because: (1) both explain a scientific phenomenon, (2) their
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content and difficulty are appropriate for the target readers, and (3) the texts were used in
studies investigating the effect of text cohesion on Japanese EFL readers.

The texts were revised into two cohesion versions (high-cohesion and low-
cohesion) based on the criteria of McNamara et al. (2011) and Ozuru et al. (2009). The
following revisions were conducted in the high-cohesion texts: (a) explication of
pronouns, (b) explication of omitted information, and (c) addition of discourse markers.

An example of a high-cohesion text is provided in Table 4.1.

Table 4.1

Example of Experimental the Heat Text in Experiment 1

Adding heat or taking away heat can change matter. Matter can change from one state
to another state, or from one form to another form. Three states of matter are solid,
liquid and gas. For example, an ice cube is solid water. Heat can melt an ice cube,
causing the ice cube to change into liquid water. When heat is taken away, the liquid
water can change back into solid water.

Heat can make liquids boil and change into a gas state. For example, water boils when
it is heated. As the water boils, it turns into a gas state that is called water vapor. Heat
from the sun causes liquid water to turn into water vapor. Water vapor then mixes with
the air in a process called evaporation.

However, sometimes heat causes irreversible changes. As one example, bread can
change into toast when you heat the bread. However, you cannot untoast a piece of toast
by taking away heat. As another example, eggs change when you cook them in a pan.

However, of course you cannot uncook an egg by taking away the heat.

Note. Bold letters were added or revised only in the high-cohesion text. In the low-

cohesion text, the bold parts were rephrased to simpler expressions, or deleted.
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This revision was also conducted in prior studies (Hosoda, 2016), and differences
between high- and low-cohesion texts were confirmed. Materials from these studies were
used in this study.

All texts were checked for word difficulty in the EFL reading. Low-frequency
words of a level of 5 or higher in the Japan Association of College English Teachers
(JACET) 8000 List (JACET 8000 Basic Word Revision Committee, 2003) were replaced
with higher-frequency synonyms or annotated in Japanese to make the text readable for
EFL readers. This was conducted to prevent the experimental texts from having different
levels of difficulty in terms of vocabulary for each cohesion version. In addition, a native
English speaker checked the materials for their native acceptability. Table 4.2 presents the

textual features of the experimental texts.

Table 4.2

Textual Features of Experimental Texts Used in Experiment 1

Heat Space

Text Feature ~Low-cohesion  High-cohesion = Low-cohesion  High-cohesion

Words 157 185 128 177
Sentences 22 16 11 11

FKGL 3.7 5.8 53 7.6
FRE 81.0 73.9 77.3 68.6

Note. FKGL = Flesch-Kincaid grade level; FRE = Flesch Reading Ease.
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Cohesion-judgment task

To measure participants’ awareness of the degree of cohesion, a cohesion-judgment
task was created based on previous studies (Helder et al., 2016; Nahatame, 2017). This
task asked participants whether the text was cohesive or not after reading it, through the
question, “Was the text cohesive by containing explicit information?” Readers were asked
to rate this cohesion through a six-point Likert scale (1: I never think so to 6: I think so
very much). Appendix E presents the actual directions in Japanese.

Participants were asked to carefully read the text for understanding with no time
limit. They read two experimental texts, one in the high-cohesion condition, and the other
in the low-cohesion version. The text assignments were counterbalanced randomly.
Participants read freely without a time limit, but all of them completed the reading of their
text within 10 minutes. Participants completed the cohesion-judgment task after reading

each text and graded each text’s cohesion via a six-point Likert scale.

Reading strategy questionnaire

Additionally, to investigate participants’ use of reading strategies in ordinary
reading as supplementary data, a 30-item questionnaire was adopted from the
metacognitive awareness of reading strategies inventory (MARSI) of Mokhtari and
Sheorey (2002). In this questionnaire, there were three types of strategies (i.e., global,
support, and problem-solving). The details of each category are as follows: First, the
global strategies category contains 13 items and represents a set of reading strategies
oriented toward a global analysis of the text (e.g., ““I critically analyze and evaluate the
information presented in the text”). Second, the support strategies category contains nine
items and involves the use of outside reference materials, taking notes, and other practical

strategies (e.g., “I go back and forth in the text to find relationships among ideas in it”).
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Third and lastly, the problem-solving strategies category contains eight items related to
solving problems when a text becomes difficult to read (e.g., “I try to guess the meaning
of unknown words of phrases”). All items included in the questionnaire are listed in Table
4.3. Participants answered each item, written in Japanese, on a five-point Likert scale (1:
I never or almost never do this. to 5: I always or almost always do this.). Appendix F

shows the actual questionnaire written in Japanese that was presented to the participants.
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Tabl

ed43

Reading Strategy Questionnaire Adopted from Mokhtari and Sheorey (2002) in

Experiment 1

Item Type Strategy
1  GLOB I have a purpose in mind when I read.
2 SUP I take notes while reading to help me understand what I read.
3  GLOB I think about what I know to help me understand what I read.
4 GLOB I preview the text to see what it’s about before reading it.
5 SuUP When text becomes difficult, I read aloud to help me understand what I read.
6 SUP I summarize what I read to reflect on important information in the text.
7 GLOB I think about whether the content of the text fits my reading purpose.
8 PROB I think about whether the content of the text fits my reading purpose.
9 SuUP I discuss what I read with others to check my understanding.
10  GLOB [Iskim the text first by noting characteristics like length and organization.
11  PROB [Itry to get back on track when I lose concentration.
12 SUP I underline or circle information in the text to help me remember it.
13 PROB [ adjust my reading speed according to what I’'m reading.
14 GLOB Idecide what to read closely and what to ignore.
15 SUP I use reference materials such as dictionaries to help me understand what I read.
16 PROB When text becomes difficult, I pay closer attention to what I’'m reading.
17 GLOB 1 use tables, figures, and pictures in text to increase my understanding.
18 PROB [stop from time to time and think about what I’m reading.
19 GLOB I use context clues to help me better understand what I’'m reading.
20 SUP I paraphrase (restate ideas in my own words) to better understand what I read.
21 PROB [Itry to picture or visualize information to help remember what I read.
22 GLOB T use typographical aids like boldface and italics to identify key information.
23 GLOB I critically analyze and evaluate the information presented in the text.
24  SUP I go back and forth in the text to find relationships among ideas in it.
25 GLOB I check my understanding when I come across conflicting information.
26 GLOB [Itry to guess what the material is about when I read.
27 PROB When text becomes difficult, I reread to increase my understanding.
28 SUP I ask myself questions I like to have answered in the text.
29 GLOB [Icheck to see if my guesses about the text are right or wrong.
30 PROB I try to guess the meaning of unknown words or phrases.
Note. GLOB = global; SUP = support; PROB = problem-solving. All items were

translated into Japanese in the experimental study.
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L2 reading proficiency test

This study used participants’ English reading proficiency level as a factor in the
analysis. To examine participants’ proficiency, a 24-item L2 reading proficiency test was
adopted from the reading sections of the EIKEN test (Obunsha, 2003b, 2009). This test
requires readers to understand the content of passages and not to demonstrate grammatical
or lexical knowledge. It had a multiple-choice format and was conducted for 30 minutes.

Six items were extracted from the pre-first-grade test, and 18 items from the
second-grade test. The EIKEN test was used to measure participants’ proficiency because
it has been widely used in experiments assessing Japanese EFL learners’ English language
reading proficiency (e.g., Ushiro et al., 2018).

Participants were told to read the test passages in accordance with the order
presented in the booklet, and answer the multiple-choice questions.

Moreover, they were told to answer either Yes or No to the question, “Have you
read this test passage before?” upon reading it. This was to confirm that they had not read

the passage before the experiment.

4.1.2.3 Procedure

The participants were tested individually in four sessions lasting approximately 50
minutes, a pre-study session, test session, and reading session. The procedure for the
second study is shown in Figure 4.1.

In the pre-study session, before starting the experiment, the researcher explained
the study’s purpose, procedure, and method of data collection, and informed consent was
obtained. If participants agreed to participate in the experiment, they were asked to fill in
a demographic profile sheet. The items on the profile sheet were name, age, sex,

department and year of university, English qualifications (e.g., TOEIC score), and
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experience studying abroad. These questions were used to confirm the participants’
English study experience.

Subsequently, the experiment progressed to the test session phase. In the test phase,
participants took the L2 reading proficiency test with a time limit of 30 minutes. After the
proficiency test, a five-minute rest time was given. Then, in the reading session, they read
two passages in different cohesion conditions, and completed the cohesion-judgment task.
Finally, the participants completed the 30-item reading strategy questionnaire in five

minutes.

Figure 4.1

Procedure of Experiment 1

Pre-Study Session Reading Session

Test Session

[informed consent] . [reading tasks]
[proficiency test] . .

[profile sheet] (30min) [questionnaire]
(5min) (15min)

Note. proficiency test = L2 reading proficiency test; reading tasks = reading texts and

cohesion-judgment task; questionnaire = reading strategy questionnaire.

4.1.2.4 Scoring and Data Analysis
Cohesion-judgment task

Before analysis, the researcher summarized the scores ranging from 1 to 6 for the
cohesion-judgment tasks. Then, the means of the judgment scores for cohesion were
calculated. A two-way ANOVA was conducted on the judgment rates, with participants’

reading proficiency as a between-participant variable and cohesion condition as a within-

participant variable.
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Reading strategy questionnaire

To obtain the general tendencies and reading profiles of the participants, the scores
of the reading strategy questionnaire were summarized in terms of three categories of
strategies (global, support, and problem-solving) and the readers’ proficiency. Descriptive

statistics of the results were confirmed.

L2 reading proficiency test
The L2 reading proficiency test contained 24 multiple-choice questions. If
participants answered one item correctly, they were given one point. Possible scores

ranged from 0 to 24.

4.1.3 Results
4.1.3.1 L2 Reading Proficiency Test

The reliability of the L2 reading proficiency test was sufficient (Cronbach’s o =.74)
after excluding one item because of its low discriminability. Before the main analysis,
participants were classified into two reading proficiency groups: high-proficiency and
low-proficiency groups. Table 4.4 shows the descriptive statistics of the L2 proficiency
test results.

As shown in Table 4.4, the median test score (i.e., 14/23) divided participants into
a high-proficiency group (» = 19) and a low-proficiency group (n = 11). The mean score
of the high-proficiency group (M = 15.55, SD = 1.79) was significantly higher than that
of the low-proficiency group (M = 10.09, SD = 2.84), #(28) =6.72, p = .017, r =79, with

a large effect size.
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Table 4.4

Means With 95% Cls and SDs of the Proficiency Test Results in Experiment 1

Proficiency N M 95%ClI SD Min Max
High 19 15.55 [14.74, 16.36] 1.79 14.00 20.00
Low 11 10.09 [8.41, 11.77] 2.84 5.00 13.00
Total 30 13.63 [12.38, 14.88] 3.49 5.00 20.00

Note. CI = confidence interval; SD = standard deviation. Maximum possible score was

23.00.

4.1.3.2 Cohesion-Judgment Task

Table 4.5 and Figure 4.2 show the descriptive statistics of the results of the
cohesion-judgment task, which is the main focus of this experiment. Generally,
participants rated a higher score after reading the high-cohesion text than the low-
cohesion text (high-cohesion: M =4.77, SD = 1.10; low-cohesion: M =4.57, SD = 0.97).
In addition, the rating values tended to be higher among high-proficiency readers than
among low-proficiency readers (high-cohesion: M = 4.84, SD = 0.90; low-cohesion: M =
4.68, SD = 0.95 among high-proficiency readers; high-cohesion: M = 4.64, SD = 1.43;

low-cohesion: M =4.36, SD = 1.03 among low-proficiency readers).
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Table 4.5

Means With 95% Cls and SDs of the Cohesion-Judgment Task Results in Experiment [

High-Cohesion Low-Cohesion
Proficiency n M 95%CI SD M 95%CI SD
High 19 484 [444,525] 0.90 4.68 [4.26,5.11] 0.95
Low 11 464 [3.79,548] 143 436 [3.76,497] 1.03
Total 30 477 [437,5.16] 1.10 457 [4.22,491] 097

Note. Maximum possible score was 5.00.

Figure 4.2

Means of Cohesion Rating on High- and Low-Cohesion Texts by Readers’ Proficiency in

Experiment 1

5
4.9 = High-cohesion Low-cohesion

4.8

47 }

4.6 }
4.5

44

43

42

4.1

4
3.9

Cohesiveness

High-proficiency Low-proficiency Total

Participants

Note. Error bars represent the standard errors of the means.

A 2 (cohesion: high-cohesion, low-cohesion) x 2 (proficiency: high-proficiency,

low-proficiency) two-way mixed ANOVA was conducted on the mean rate of the
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cohesion-judgment task to confirm whether there was a significant difference between
high-proficiency readers and low-proficiency readers in terms of text cohesion judgment,
with cohesion as a within-participant variable and the proficiency as a between-
participant variable. The results of ANOVA are summarized in Table 4.6. The results
showed that there was no significant main effect for cohesion, F(1, 28) = 0.71, p = .405,
n?= .01, or proficiency, F(1, 28) = 0.74, p = .400, n?>= .02. Additionally, the Cohesion x
Proficiency interaction was not significant, F(1, 28) = 0.05, p = .823, n>< .01. Note that
all effects had an extremely small effect size.

These results indicate that the participants were not able to clearly judge the
different levels of text cohesion of the low- and high-cohesion texts, suggesting that
Japanese EFL readers were not sensitive to the degree of cohesiveness of a text (i.e., they

did not monitor text cohesion).

Table 4.6
ANOVA Results for Main Effects and Interaction Effects of Cohesion and Proficiency on

the Mean Rate of Cohesion-Judgment Task in Experiment 1

Source SS df MS F p n?
Between participants
Proficiency (P) 0.97 1.00 0.97 0.73 396 .02
Error 36.37 28.00 1.30
Within participants
Cohesion (C) 0.65 1.00 0.65 0.71 405 .01
CxP 0.05 1.00 0.05 0.05 .823 <.01
Error (C) 25.35 28.00 0.91
Total 63.38 29.00
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4.1.3.3 Reading Strategy Questionnaire

The reliability of the reading strategy questionnaire was sufficient (Cronbach’s o
=.70). Table 4.7 presents the descriptive statistics of the questionnaire results. Note that
participants answered each item on a five-point Likert scale (1: I never or almost never
do this. to 5: I always or almost always do this.).

To check the tendency of reading strategy use in each proficiency group, the mean
rates of 30-item strategies (see Table 4.7 or Appendix F) were compiled for the three
categories of strategy (i.e., global, problem-solving, and support reading strategies) and
reader proficiency. As the rated numbers (e.g., 3: I sometimes do, 4: I usually do) in Table
4.7 show, readers of both groups used reading strategies relatively frequently when they
read text written in English. This suggests that the participants in the different proficiency

groups were not very different in recognizing their use of strategies.
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Table 4.7
Means With 95% ClIs and SDs of the Reading Strategy Questionnaire Results in

Experiment 1

Proficiency C n M 95%CI SD Min Max
G 19 349 [3.22,3.76] 0.56 2.31 431
High P 19 357 [3.45, 3.68] 0.24 3.12 4.00
S 19 343 [3.15,3.70] 0.56 233 4.56
G 11 3.52 [3.34, 3.69] 0.26 3.00 3.85
Low P 11 3.69 [3.41, 3.98] 0.42 2.75 4.12

S 11 3.42 [3.08, 3.77] 0.52 244 4.22

G 30 3.50 [3.33, 3.68] 0.47 231 431
Total P 30 3.61 [3.49, 3.73] 0.32 2.75 4.12
S 30 3.43 [3.22, 3.63] 0.54 2.33 4.56

Note. C= category; G = global reading strategies; P = problem-solving strategies: S =

support reading strategies. Maximum possible score was 5.00.

4.1.4 Discussion
Response to RQ2-1: Are EFL readers aware of the degree of cohesiveness of a text?
The result of a two-way ANOVA of the cohesion-judgment task for two cohesion
conditions showed that there were no significant effects of text cohesion and participants’
proficiency in rating text cohesion of the text. This finding suggested that participants
could not judge the texts’ degree of cohesion.
However, taking a look at the descriptive statistics of the cohesion-judgment task
(Table 4.5), participants rated a higher score after reading the high-cohesion text than the

low-cohesion text. Although the participants’ judgment was not significantly different
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between cohesion conditions (i.e., high-cohesion and low-cohesion), the participants
were possibly able to make a different grade depending on the degree of cohesion when
they read the various cohesive texts. Since the present study explored readers’ awareness
regarding text cohesion exploratory, it was difficult to compare our results with those of
other empirical studies. However, our findings could be interpreted in light of the
following two possible explanations:

First, the participants in this study might have focused mainly on the meaning
evoked in the text, and they might not have focused on text cohesion as a textual
(linguistic) aspect. Indeed, they were told to read the experimental texts for their
understanding, not being instructed to pay attention to text cohesion. Thus, it is possible
that the readers’ standards of coherence (e.g., Graesser et al., 1994; van den Broek et al.,
2001) were not directed to meta-linguistic features.

In previous studies that conducted experimental studies to explore the effect of text
cohesion on reading, it was revealed that text cohesion affects readers’ processing and
understanding of the text (e.g., McNamara, 2001; McNamara et al., 1996; Horiba, 1996;
Hosoda, 2016; O’Reilly & McNamara, 2007). This is because text cohesion is a critical
factor for understanding various aspects of a text: understanding the literal meaning of
the text, understanding the relationship between ideas in the text, and making inferences
from the text. While text cohesion affects comprehension, it may not always be clearly
perceived by the reader. It is also important to note that cohesion is a continuum, not a
binary value that can be clearly distinguished for everyone, such as high or low-cohesion.
It is possible that the experimental environment, in which no specific instructions were
given, affected the judgments of the participants on cohesion and that they did not clearly
differentiate between high and low-cohesion.

Second, it might be inappropriate to use a text cohesion-judgment task to measure
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readers’ awareness regarding texts’ degree of cohesiveness. This task was constructed by
the researcher to directly compare text cohesion and coherence. Although this judgment
task has been used in several studies (e.g., Helder et al., 2016; Nahatame, 2017; Tadoro
etal., 2010), the focus of these studies was coherence, or whether the text content contains
inconsistent information, and whether the text makes sense. Hence, the reliability and
validity of the cohesion-judgment task in the present study might not be sufficient. In
other words, this task was not adequate to reflect readers’ judgments of cohesion.
Therefore, there is still room to investigate readers’ cohesion precisely because the

participants in this study were actually graded at different rates in the task.

Response to RQ2-2: Do EFL readers judge high- and low-cohesion texts differently in
terms of their proficiency level?

Based on the ANOVA results discussed above, it is suggested that readers’
proficiency does not affect their ratings in the cohesion-judgment task. In particular,
neither analysis displayed a significant simple effect of proficiency or interactional effects
for Text Cohesion X Proficiency. However, previous studies have pointed out the effect
of readers’ age and proficiency on monitoring skills for text coherence or their
understanding (e.g., Nahatame, 2017; Takaki, 2014; Todaro et al., 2010). Note that these
studies has not directly addressed text cohesion, so caution is needed in interpretation.
This inconsistency between the current study and previous studies could be attributed to
two possible reasons.

First, it could be true that there was a lack of variance in readers’ proficiency, and
thus the effect of proficiency was difficult to observe. The participants in this study were
all graduate or undergraduate students at the same university, and they had the necessary

level of skill to pass the university entrance exam. The participants were proficient in
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English and not so different in terms of their reading proficiency. This may be why there
were no significant effects on their proficiency in performance in the cohesion and
coherence judgment tasks.

Second, participants were instructed as follows: “Carefully read the text for your
understanding” in this experiment. This instruction may have facilitated readers’
employment of high standards of coherence. Standards of coherence vary depending on
readers’ purpose (e.g., Graesser et al., 1994; Linderholm et al., 2002; van den Broek et al.,
1995; van den Broek et al., 2001). Thus, by receiving this instruction, readers might have
tried to carefully capture the situation described in the text, causing no statistical
differences between the two proficiency groups to be observed. Since this study did not

directly measure readers’ comprehension, future studies need to address this matter.

4.1.5 Conclusion of Experiment 1

The purpose of Experiment 1 was to investigate Japanese EFL readers’ judgments
of text cohesion in reading and two RQs were set: Are EFL readers aware of the degree
of cohesiveness of a text? (RQ2-1) and Do EFL readers judge high- and low-cohesion
texts differently in terms of their proficiency level? (RQ2-2). To discover readers’
judgment of text cohesion and its relation to their English proficiency, one experiment
was conducted on 30 Japanese university students using a cohesion-judgment task.

The results revealed that Japanese EFL college-level readers could discern
differences in text cohesiveness, but the cohesion-judgment rates between high- and low-
cohesion texts were not significantly different (RQ2-1). In addition, no effect of readers’
proficiency on cohesion-judgment was observed (RQ2-2).

Given the results of Experiment 1, Japanese EFL readers could not detect the degree

of text cohesiveness at a statistically significant level. Although text cohesion is a critical
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factor in reading (Halliday & Hasan, 1976), it seemed to be difficult for these Japanese
EFL readers to monitor while reading. However, even if the reader is unaware of text
cohesiveness, the latter in English texts can affect EFL reading (e.g., Hosoda, 2016). Since
Experiment 1 did not assess readers’ comprehension, whether and how the text
cohesiveness affects EFL reading should be explored. Therefore, the following
experiments investigated whether the different cohesive texts affected Japanese EFL

learners’ comprehension of expository texts.
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4.2 Experiment 2: Effects of Text Cohesion on Japanese EFL Readers’
Comprehension of Expository Texts on Social Topics
4.2.1. Experiment 2-A
4.2.1.1 Purpose and Research Questions

This experimental study investigated the effects of text revision on elaborate text
content by using the same words or adding conjunctions (e.g., Vidal-Abarca et al., 2000),
and comparing high-cohesion text to low-cohesion text. According to previous studies, it
is assumed that low-proficiency readers who have a problem in inferring ideas within the
text show good comprehension in high-cohesion text, whereas high-proficiency readers
show better comprehension in the low-cohesion text. However, some studies have
reported that high-proficiency readers also comprehend high-cohesion texts better (e.g.,
Voss & Silfies, 1996). Thus, it is arguable whether the revised high-cohesion text will
improve different proficiency readers’ comprehension. Moreover, previous studies have
not sufficiently investigated Japanese EFL learners. There is room to investigate text
revision for EFL learners who are thought to have more problems in reading than native
speakers. Thus, Experimental Study 2 aimed to examine the effect of text revision on
Japanese EFL learners and uncover which type of text (high-cohesion/low-cohesion)
facilitated readers’ comprehension. Experiment 2 consisted of two experiments
(Experiment 2-A and 2-B). Experiment 2-A was conducted with relatively high-
proficiency learners, and Experiment 2-B was a follow-up experiment, conducted with
relatively low-proficiency learners. The following research questions were investigated

in experimental study 2.

RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-level

comprehension of social expository texts?
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RQ3-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of social expository texts?
RQ3-3: Does the cohesion effect on the comprehension of social expository texts

vary as per the readers’ proficiency level?

University students were chosen as participants to reveal the effect of text revision
in terms of cohesion for Japanese EFL learners. These participants were selected for
practical reasons for the experimental study. Moreover, prior studies of EFL readers
(Hosoda, 2016) have used participants of similar age, which makes generalizations across
studies possible.

Participants were asked to take a written recall task as a measure of textbase-level
comprehension and why-questions as an assessment of situation-model-level
comprehension. Additionally, learners’ impressions of the texts and reading strategies
were evaluated using questionnaires as supplemental data. In addition, to measure and
consider the results in the context of learners’ reading ability, an L2 reading proficiency

test was conducted.

4.2.1.2 Method
4.2.1.2.1 Participants

Twenty-four Japanese EFL undergraduate students participated in Experiment 2-A
(16 males and eight females; average age = 20.32, range = 19-22). Their native language
was Japanese, and they had studied English for at least six years in the Japanese education
system. Their university majors were varied, including agro-biological resource science,
chemistry, education, engineering science, health and physical education, humanities,

information science, Japanese language and culture, mathematics, medicine, nursing, and
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social studies. They were classified into two reading proficiency groups (high-proficiency

and low-proficiency groups) based on their L2 reading proficiency test scores.

4.2.1.2.2 Materials
Experimental texts

There were four experimental texts: two original expository texts and two cohesion
versions (high-cohesion, low-cohesion texts) of each used in this experimental study (see
Appendix G-J). The two original texts (‘“Two-for-one; TFO,” “Fast Food for Bears;
FFB”) were adopted from the reading section of the pre-second grades of the EIKEN test
(Obunsha, 2003a, 2006). First, based on Vidal-Abarca et al. (2000), two versions of the
original texts (high-cohesion and low-cohesion texts) were created in terms of text
cohesion. Vidal-Abarca et al.’s text revision was used here because they examined
cohesion manipulation for social- or historical-topic texts. The following revisions were
made to the revised high-cohesion version: (a) explication of pronouns, (b) explication of
omitted information, and (c) addition of discourse markers.

An example of manipulation is as follows: in the low-cohesion text, In Peru all
children need to attend primary school. In reality 23 percent of students stop going to
school before the fifth grade. They find the classes too difficult., and in the high-cohesion
text, In Peru all children need to attend primary school. However, in reality 23 percent of
Students stop going to school before the fifth grade. This is often because the children find
the classes too difficult. As another instance, the low-cohesion text describes Sometimes
their parents themselves cannot read and write. This means that the children have little
chance at home to learn the basic skills necessary to understand their classes, and the
high-cohesion text conveys, Sometimes their parents themselves cannot read and write.

This means that the children have little chance at home to learn the basic skills of reading
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and writing necessary to understand their classes.

Second, to prevent EFL learners from having difficulty reading, all texts were
checked in terms of word difficulty. To make the text readable, low-frequency words of
level 5 or higher in JACET 8000 List (JACET Basic Word Revision Committee, 2003)
were replaced with higher-frequency synonyms or annotated. Finally, a native English
speaker checked the materials for their native acceptability. Table 4.8 shows the textual

features of each text version of both texts.

Table 4.8

Textual Features of Experimental Texts Used in Experiment 2

Low-Cohesion High-Cohesion
Text Words  Sentences FKGL Words  Sentences FKGL
TFO text 273 17 8.4 321 17 9.6
FFB text 297 15 8.1 343 16 9.0

Note. TFO = “Two-for-one,” FFB = “Fast Food for Bears,” FKGL= Flesch-Kincaid grade

level.

In the experiment, all participants were asked to read two texts in different
conditions (i.e., high-cohesion/low-cohesion). Before reading the first text, participants
were informed that they would have to recall the text content and answer some
comprehension questions without looking at it again. They were asked to read the text
carefully with no time limit.

The assignments of both texts were randomly counterbalanced. Participants were
provided with one of the following four text assignments: (a) provided revised TFO text

first and control FFB text second, (b) provided control TFO text first and revised FFB
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text second, (c) provided revised FFB text first and control TFO text second, and (d)

provided control FFB text first and revised TFO text second.

Written recall task

A free written recall task was conducted to determine participants’ textbase-level
comprehension, (see Appendix K). Written recall tasks have been used to assess reading
outcomes resulting from interactions between readers and text (e.g., Koda, 2005). This
task measures readers’ memory of explicit ideas stated in the text and requires readers to
write down as much information about the text as they can. After reading, the participants
reproduced the text content without referring to the text.

The participants completed the task in Japanese, because previous studies have
suggested that it is not valid to use production of L2 (i.e., English in this case) to assess
the understanding of L2 (e.g., Davis & Bistodeau, 1993). Even if readers comprehend the
text content, it is possible that they are not able to demonstrate their understanding of L2
because of a lack of L2 writing proficiency. Therefore, the written recall task was
conducted in Japanese. In addition, it was performed under no time limit to allow readers

to write all the information they remembered.

Why-question task

To measure participants’ situation-model-level comprehension, a why-question
task was conducted. One question was asked for each text. This task was used because
the written recall task was not able to assess readers’ deeper understanding of the text
(McNamara et al., 1996). The why-question task was performed to determine readers’
situational understanding and generation of bridging inferences. This task required

readers to describe the causal event in the text (e.g., “Why A Fed Bear is a Dead Bear
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Campaign influenced positively on both human and bears?”). If readers understand the
text coherently, they can answer this question easily based on the inferences they generate
during reading. In this study, the participants were asked to explain the causal
relationships communicated through the text. Appendix L presents the materials used for
this task.

In addition to the written recall task, participants were asked to answer the why-
question in Japanese. There was no time limit for this task, but they had to complete it

without referring to the experimental texts.

Questionnaire

As supplemental data, eight question items were used to check the readers’
impressions of each text (e.g., difficulty, coherence of the text) and learners’ reading
strategies used during reading (see Appendix M). The specific items were as follows: (1)
“Were you able to read the text precisely?” (2) “Was the text easy to read?” (3) “Were
you able to visualize events and scenes written in the text while you were reading?” (4)
“Was the text clear and obvious?” (5) “Did you have problems in comprehending the
text?” (6) “Did you especially pay attention to detail information?” (7) “Were you able to
recall the text content smoothly and answer the questions?” and (8) “Was the information
explained in the text coherent and easy-to-grasp?.” Questions (1), (5), and (7) measured
readers’ achievement of the reading and the task. Questions (2), (4), and (8) measured the
readability of the text. Questions (3) and (6) measured readers’ strategy use during reading.

A five-point Likert scale was used to record participants’ impressions using the
following words: 5: “I agree,” 4: “I tend to agree,” 3: “I am neutral,” 2: “I tend to
disagree,” 1: “I disagree.” Participants rated the questionnaire by circling their preferred

response (1-5) after reading each experimental text. There was no time limit.
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L2 reading proficiency test

This study used participants’ English reading proficiency level as one factor of
analysis. To examine participants’ L2 reading proficiency, a 24-item test was adopted
from the reading section of the pre-first and second grades of the EIKEN test (Obunsha,
2003b, 2009). As explained in previous sections, the EIKEN test was used because it has
been widely adopted in experiments to assess Japanese EFL learners’ reading proficiency
in English. Six items were extracted from the pre-first grade test, and 14 items were
extracted from the second grade of the test. The grade selected was based on the expected

English proficiency of the participants.

4.2.1.2.3 Procedure
Experiment 2-A was conducted in a session of about 100 minutes and included four
phases: a pre-study session, reading session (first and second), post-reading session (first

and second), and test session (see Figure 4.3).

Figure 4.3

Procedure of Experiment 2-A

Post-Reading Post-Reading
Session Session
[recall,

Reading
Session
(6 min)

Reading
Session
(6 min)

[recall, Test Session
Why-Q, Why-Q, (30 min)
questionnaire] questionnaire]
(no limit) (no limit)

First Session Second Session

Note. recall = written recall task; why-Q = why-question task; proficiency test = L2

reading proficiency test.
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In the pre-study session, the researcher explained the purpose and procedures of
the experimental study. If participants agreed to participate in the experiment, they were
asked to fill in a profile sheet for demographic information. Items in the profile sheet
were: name, age, sex, department and grade of university, qualification of English (e.g.,
TOEIC score, EIKEN test grade, TOEFL score), and experience of studying abroad.
These questions were used to confirm the participants’ experience of studying English.
After receiving informed consent from the participants, the experiment progressed to the
reading session phase.

In the reading session, participants read one experimental text either in the high or
low-cohesion condition, within six minutes. After reading, they completed the written
recall task within 20 minutes, why-question task within 13 minutes, and the questionnaire
of the post-reading session. Since there were two experimental texts, this procedure was
repeated (i.e., first and second session in Figure 4.3). Finally, in the test session,

participants took the L2 reading proficiency test, with a time limit of 30 minutes.

4.2.1.2.4 Scoring and Data Analysis
L2 Reading Proficiency Test

The L2 reading proficiency test contained 24 multiple-choice questions. If
participants’ answers were correct, they were given 1 point. Possible scores ranged from

zero to 24.

Written Recall Task

Before scoring, the experimental texts were divided into idea units (IUs) based on

the criteria of Ikeno (1996). Ikeno’s criteria were used because other L2 reading studies
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employed these criteria (e.g., Ushiro et al., 2007). The IU division was arranged in the
following criteria: (a) IU consisted of a single clause, (b) infinitive, particle construction,
gerundive, nominalized verb phrase, and heavy adjunct were considered as separate [Us,
(c) conjuncts and disjuncts were separated into different [Us.

This IU-division was conducted by two undergraduate students who studied
English education at university. They divided the texts into IUs individually. The inter-
rater agreement for [U-division was 91.09%. Disagreements between the two raters were
resolved through discussion. The number of [Us was 67 for FFB (control) text, 80 for
FFB (revised) text, 61 for TFO (control) text, and 77 for TFO (revised) text.

In the recall data scoring, 30 percent of the recall data was scored by the two raters.
They scored the data individually. If two-thirds of the IU information was recalled, one
point was given. Inter-rater agreement was 80.62%, and all disagreements were resolved
through discussion. After the scoring criteria were finalized, the remaining 70 percent of
the data were scored by the researcher alone. Finally, the recall production rate was
calculated. In addition, to compare the recall production according to each text, an arcsine
transformation was performed on the total recall production rates because each text had
a different number of IUs. To examine the effect of text revisions on textbase-level
comprehension, the final recall production was analyzed using a two-way mixed ANOVA,
with participants’ reading proficiency as a between-participant variable and cohesion

condition as a within-participant variable.

Why-question Task
In this experimental study, why questions were scored based on the existence of the
key or important ideas of the text used to answer the causal questions (e.g., “Why 4 Fed

Bear is a Dead Bear Campaign influenced positively on both human and bears?”’). Before
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the scoring, two raters decided on five important ideas that were expected to be answered
to explain the causal questions. Both raters discussed whether the five ideas expressed
cause-effect relations to answer the why-questions, creating model answer descriptions
based on these ideas. Then, one key idea that had the core information for the answer was
chosen (e.g., “Campaigners say that the best way to protect the bears is to stop bears from
eating garbage by using garbage containers that are too difficult for bears to open.”). If
the key idea was in the participants’ answer, one point was given. In addition to the key
idea, if participants wrote other ideas (e.g., “When people do this, the bears leave, and
this makes life safer for both animals and human beings.”), they were given one point for
each idea.

Two raters studying English education in universities scored 30 percent of the why
questions separately. The inter-rater agreement was 85.00%, and disagreements were
resolved through discussion. The remaining data were scored by the researcher alone.
Finally, the sums of the points, ranging from zero to five, were calculated.

To allow statistical comparison, participants’ answers to the why-question were
further divided into three groups depending on their coherence (i.e., low, medium, and
high coherent understanding group). The low group contained the participants who
received zero or one point, with the medium group containing those who received two or
three points, and the high group those who received four or five points. The number of
people in the three groups was compared by text type (high-cohesion/low-cohesion). To
investigate the relationship between readers’ comprehension, Fisher’s exact test was

conducted.
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4.2.1.3 Results
4.2.1.3.1 L2 Reading Proficiency Test

The reliability of the L2 reading proficiency test was sufficient (Cronbach’s a.=.81)
after excluding three items because of their low discriminability. Before the main analysis,
the participants were classified into two reading proficiency groups. Table 4.9 shows the
descriptive statistics of the L2 proficiency test results. As shown in Table 4.9, the median
test score divided participants into a high-proficiency group (» =13) and a low-proficiency
group (n = 11). The mean score of the high-proficiency group (M = 16.92, SD = 1.85) was
significantly higher than that of the low-proficiency group (M = 10.00, SD = 2.76), #(22)

=7.33,p <.001, d=3.00.

Table 4.9

Means With 95% Cls and SDs of the Proficiency Test Results in Experiment 2-A

Proficiency n M 95%ClI SD Min Max
High 13 16.92 [15.81, 18.04] 1.85 14.00 20.00
Low 11 10.00 [8.15, 11.85] 2.76 5.00 13.00
Total 24 13.75 [11.98, 15.52] 4.18 5.00 20.00

Note. CI = confidence interval; SD = standard deviation. Maximum possible score was

21 (24 items minus three items with low discriminability).

4.2.1.3.2 Written Recall Task
Table 4.10 and Figure 4.4 show the mean recall rate and standard deviations for
each text in the written recall task. Before the analysis, arcsine transformation was

performed on the total recall production rates because number of [Us differed in each text.
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Table 4.10

Descriptive Statistics for the Percentage of Recall Production With Arcsine

Transformation in Experiment 2-A

Low-cohesion High-Cohesion
Proficiency n M 95%CI SD M 95%CI SD
High 13 51.82 [46.15,57.48] 937  44.13 [39.76,48.49] 7.23
Low 11 37.51 [31.80,42.23] 851  33.77 [28.42,39.12] 7.96
Total 24 4526 [40.44,50.08] 11.41 3938 [35.54,43.22] 9.09

Note. CI = confidence interval; SD = standard deviation.

Figure 4.4
Means of Recall Rates of High- and Low-Cohesion Texts by Readers’ Proficiency in
Experiment 2-A

60

50

) I

I u High-cohesion Low-cohesion

1

Recall Rates

High-proficiency Low-proficiency Total

Participants

Note. Error bars represent the standard errors of the means.

As table 4.10 shows, high-proficiency readers (n = 13) recalled more information

(M = 51.82, SD = 9.37) when reading the low-cohesion text, whereas low-proficiency
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readers (n = 11) recalled less information about the low-cohesion text compared to the
high-proficiency readers (M = 37.51, SD = 8.51). Similarly, when reading the high-
cohesion texts, skilled readers recalled more information (M = 44.13, SD = 7.23) than
poor readers (M =33.77,SD =7.96). Regardless of readers’ proficiency, more information
was recalled from the low-cohesion texts (M = 45.26, SD = 11.41), whereas less
information was reproduced on average from the high-cohesion texts (M = 39.38, SD =
9.09).

A 2 (proficiency: high-proficiency, low-proficiency) x 2 (text: high-cohesion, low-
cohesion) two-way mixed ANOVA was conducted on the mean recall rates, with
Proficiency as a between-participant variable and Text as a within-participant variable.
The results showed a significant main effect of text cohesion, F(1, 22) = 9.40, p = .006,
n? = .07, and the effect size was medium to large. The results also showed a significant
main effect for Proficiency, F(1, 22) = 18.74, p < .001, n?> = .34, and the effect size was
large. The Proficiency % Text interaction effect was not significant, F(1, 22) = 1.12, p
=.301, n?> =.01, and the effect size was small.

These results indicate that high-proficiency readers statistically significantly
recalled more information than low-proficiency readers in both reading conditions, and,
regardless of readers’ proficiency, readers had statistically significantly better recall of
the low-cohesion text rather than the high-cohesion text. That is, readers’ proficiency and
text cohesion were the key to constructing textbase-level mental representation, but these

factors did not contribute as an interaction factor.
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4.2.1.3.3 Why-Question Task

Table 4.11 shows the number of participants and percentages of the three answer
groups, reflecting participants’ answer coherence for the why-question task. In the low-
cohesion text, 12 participants answered why-questions with low coherence (they got zero
or one point for the task), five participants with medium coherence (they got two or three
points for the task), and seven participants with high coherence (they got four or five
points for the task). In the high-cohesion text, 13 participants answered with less
coherence, ten participants answered with middle coherence, and one participant
answered with high coherence.

The result of a Fisher’s exact test showed that the participants’ understanding of the
text was significantly related to the text condition (p = .048). This result indicates that
readers could construct a situation model of the text when reading the low-cohesion text
rather than the high-cohesion text. This suggests that the low-cohesion text facilitated

readers’ construction of coherent representation compared to the high-cohesion text.

Table 4.11
Understanding High- and Low-Cohesion Texts’ in Three Different Coherence Levels of

Answers to the Why-Question in Experiment 2-A

Low Medium High
Text n % n % n %
Low-cohesion 12 50 5 21 7 29
High-cohesion 13 54 10 42 1 4

Note. Each category (low, medium, high) shows the level of understanding of the
participants. Low = low coherent answer; Medium = medium coherent answer; High =

high coherent answer.
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4.2.1.3.4 Questionnaire

Table 4.12 shows the proportion of readers’ answers in the questionnaire for each
text. For Q1: “Were you able to read the text precisely?”, 87.50% of the participants (n =
21/24) felt they could read the text sufficiently well when reading the low-cohesion text,
whereas 70.83% (n = 17/24) when reading the high-cohesion text. Regarding Q5: “Did
you have problems in comprehending the text?”, 16.67% of participants (n = 4/24) felt
they had difficulty reading the low-cohesion text, and 29.17% felt the same in reading the
high-cohesion text (n = 7/24). For Q3: “Were you able to visualize events and scenes
written in the text while you were reading?”’, 91.67% of the participants (n = 22/24) felt
they could visualize the situation in their mind when reading the low-cohesion text,
whereas 83.33% of the participants (n = 20/24) thought the same when reading the high-
cohesion text.

These results indicate that the participants felt that the low-cohesion text was easier
to comprehend than the high-cohesion text. Moreover, the participants felt able to
visualize the image of the low-cohesion text compared to the high-cohesion text. These

tendencies suggest that low-cohesion texts are beneficial for readers.
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Table 4.12

Number and Percentage (%) of Participants’ Answered Scales in Questionnaire for Each Text in Experiment 2-A

Scale 1 Scale 2 Scale 3 Scale 4 Scale 5

LC HC LC HC LC HC LC HC LC HC
Question n % n % n % n % n % n % n % n % n % n %
Q1 0 000 1 4.17 2 833 1 417 1 4.17 5 2083 14 5833 14 5833 7 29.17 3 1250
Q2 0 0.00 0 0.00 0 0.00 1 417 3 1250 3 1250 13 5417 9 3750 8 3333 11 4583
Q3 0 000 0 0.00 0 0.00 2 833 2 833 2 833 11 4583 13 54.17 11 4583 7 29.17
Q4 0 000 0 0.00 0 0.00 0 0.00 5 2083 5 2083 15 6250 14 5833 4 16.67 5 20.83
Q5 1 417 3 1250 16 66.67 11 4583 3 1250 3 1250 4 1667 6 2500 0 0.00 1 417
Q6 1 417 0 0.00 5 2083 1 4.17 4 1667 6 2500 7 29.17 15 6250 7 29.17 2 833
Q7 1 417 1 4.17 4 1667 4 1667 4 16.67 3 1250 13 5417 12 50.00 2 8.33 4 16.67
Q8 0 000 0 0.00 1 4.17 1 417 1 4.17 3 1250 12 50.00 11 4583 10 41.67 9 37.50

Note. LC =low-cohesion; HC = high-cohesion. Each item of questionnaire are showed below: Q1 = “Were you able to read the text precisely?,”

Q2 = “Was the text easy to read?,” Q3 = “Were you able to visualize events and scenes written in the text while you were reading?,” Q4 =

“Was the text clear and obvious?,” Q5 = “Did you have problems comprehending the text?,” Q6 = “Did you especially pay attention to

detailed information?,” Q7 = “Were you able to recall the text content smoothly and answer the questions?,” Q8 = “Was the information

explained in the text coherent and easy-to-grasp?.”
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Table 4.13 shows the mean number of participants who answered each Likert scale
of the questionnaire for each text. As shown in Table 4.13, high-proficiency readers (n =
13) felt they could understand texts well when reading both types of texts more than low-
proficiency readers (n =11) in Question 1 (Q1). According to the results of Q5, low-
proficiency readers felt it was more difficult to read the text than high-proficiency readers.
In addition, the results of Q3 and Q6 showed that high-proficiency readers thought they

used strategies (e.g., visualizing the situation) more than low-proficiency readers did.

Table 4.13
Means With SDs of the Five-Point Scale Scores for Questionnaires by Proficiency and

Text Type in Experiment 2-A

High-Proficiency (n = 13) Low-Proficiency (n =11)

Item  Low-Cohesion = High-Cohesion Low-Cohesion ~ High-Cohesion

Ql 431 (0.48) 3.85 (0.80) 3.82 (1.08) 3.55 (1.04)
Q2 4.23 (0.60) 4.46 (0.88) 4.18 (0.75) 4.00 (0.78)
Q3 4.46 (0.66) 431 (0.63) 427 (0.65) 3.73 (1.01)
Q4 4.08 (0.64) 4.15 (0.56) 3.82 (0.60) 3.82 (0.75)
Q5 2.15 (0.69) 238 (1.12) 273 (0.91) 2.91 (1.14)
Q6 3.92 (1.04) 4.08 (0.49) 3.18 (1.40) 3.36 (0.67)
Q7 3.69 (0.95) 3.85 (0.80) 3.18 (1.08) 327 (1.35)
Q8 4.46 (0.52) 423 (0.93) 4.09 (0.94) 4.09 (0.70)

Note. The numbers in brackets are standard deviation.

A 2 (text: high-cohesion, low-cohesion) % 2 (proficiency: high-proficiency, low-

proficiency) x 8 (question: Q1 to QS), three-way mixed ANOVA was conducted on the
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mean questionnaire rates, with Text and Question as within-participant variables, and
Proficiency as a between-participant variable. The results showed a significant main
effect for Question, F(7, 154) = 21.32, p < .001, n>= .27, with a large effect size. The
results also showed a significant main effect for Proficiency, F(1, 22) = 4.50, p = .045, n?
= .02, with a small effect size. However, the main effect of Text was not significant, F(1,
22)=10.09, p = .770, 1> < .01. Other interaction effects were also insignificant: Text x
Proficiency, F(1,22)=0.09, p=.770,n%> <.01, Question x Proficiency, F(7, 154) = 2.35,
p=.064,1% =.03, Text x Question, F(7,154)=1.12, p=.349, 1> = .01, Text x Question
x Proficiency, F(7, 154) = 0.31, p = .840, > <.01.

These results validate the idea that each question assessed a significantly different
aspect of reading. High-proficiency readers significantly understood the text better than
low-proficiency readers, and low-proficiency readers had more difficulty understanding
the text compared with high-proficiency readers. The results also show the difference in

reading strategies between high- and low-proficiency readers.
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4.2.1.4 Discussion
Response to RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-
level comprehension of social expository texts?

The results of the two-way ANOVA of the written recall task showed that Japanese
EFL college students recalled significantly more information when reading the low-
cohesion text than when reading the revised elaborative text. This result suggests that text
cohesion affects learners’ textbase-level comprehension. This is contrary to the intuitive
expectation from previous L2 studies suggesting that high-cohesive texts are beneficial
(Hosoda, 2016, Yano et al., 1994). Rather, our results show that non-revised low-cohesion
text is of greater benefit for L2 learners.

Despite the disagreement with some studies, our findings support the reverse
cohesion effect shown in several other studies (McNamara, 2001; McNamara et al., 1996;
McNamara & Kintsch, 1996; O’Reilly & McNamara, 2007), that is, low-cohesion texts
are good for readers (e.g., McNamara, 2001; McNamara et al., 1996; McNamara et al.,
2011). Possible reasons for the results are as follows:

It is possible that participants in this study had higher proficiency than expected,
thereby causing a reverse cohesion effect (e.g., O’Reilly & McNamra, 2007). Previous
studies (e.g., McNamara, 2001; McNamara et al., 1996; McNamara & Kintsch, 1996)
suggested that if readers have sufficient knowledge, then they recall more information
from low-cohesion text than high-cohesion text. This suggestion is plausible, given the
results of the questionnaire. Participants in this experiment felt that they could understand
the low-cohesion text better than the high-cohesion text. In addition, they felt that the
high-cohesion text was unclear to understand based on the results of the questionnaire.
Given these facts, for undergraduate EFL learners who have a certain level of English

proficiency, elaborative text revision would have low potential to facilitate readers’
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comprehension.

Moreover, the experimental texts were controlled in terms of the vocabulary levels.
Thus, even the low-cohesion text where overlapped expressions and connectives were not
used frequently, were deemed easy to read for the college-level participants. Given that
previous studies assessing cohesion manipulations on reading focused on difficult science
or long historical texts, these experimental texts controlled in terms of readability could
be too easy for the participants (e.g., Ozuru et al., 2009; Vidal-Abarca, 2000). Therefore,
text revision to increase cohesion did not play a good role in facilitating readers’

understanding.

Response to RQ3-2: Does high or low cohesion affect Japanese EFL readers’ deep-
level comprehension of social expository texts?

The result of the Fisher’s exact test for the why-question answers showed that the
number of participants who comprehended texts at different levels (i.e., coherent
understanding or not) were significantly related to text cohesion (i.e., high-cohesion/low-
cohesion). This result indicates that Japanese EFL readers could accomplish a deeper
understanding when reading low-cohesion texts compared to high-cohesion texts. Thus,
the answer to RQ3-2 is that while text revision in terms of cohesion affects readers’
construction of the text representation, the revised high-cohesion text did not show a
benefit for readers in this case. This result supports the findings of previous studies, that
is, the reverse cohesion effect.

According to past studies, readers who can infer the information to fill in cohesion
gaps by their own skills might fall into shallow processing (e.g., word analysis) when
they read high-cohesion text (Hosoda, 2016; O’Reilly & McNamara, 2007). This is

reasonable because if the high-cohesion text provides enough information for
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comprehension, readers do not have to infer the relationships stated implicitly (Ozuru et
al., 2009). Thus, a possible explanation for this result is readers’ successful inference
processing when reading the low-cohesion control text that calls for readers’ processing
to connect gaps within the text (Radvansky et al., 2014).

Another possible reason for the results is the nature of the why-question task. In
this experiment, participants read experimental texts for understanding and completing
the written recall task first. Then, they worked on the why-question task. Due to
completing this task after the reading exercises, participants’ memory and background
knowledge could have been used for answering the why-question task. Thus, even in the
low-cohesion text, they might be able to answer the task coherently.

However, in this study, there was no on-line method used to assess readers’
inference generation. By using the why-question task, readers’ situation-model-level
understanding was measured in terms of answering causal questions. However, this
activity was performed after reading; thus, the answers to the why-question tasks may not
entirely convey the readers’ situation-model-level comprehension. Hence, although there
was an effect of text condition on readers’ situation-model-level comprehension, a more
detailed method to describe readers’ on-line processes (i.e., inference generation) is

needed to support this result.

Response to RQ3-3: Does the cohesion effect on the comprehension of social
expository texts vary as per the readers’ proficiency level?

The results of the written recall task and the why-question task did not show any
interaction of Proficiency x Text. Consequently, it was demonstrated that text cohesion
did not have a different effect depending on learners’ proficiency. This result matches

previous studies conducted on Japanese EFL learners (Hosoda, 2016). However, previous
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L1 studies (Linderholm et al., 2000; McNamara, 2001) have suggested that the effects of
text factors differ depending on learners’ proficiency, and knowledge, and text difficulty.

A possible explanation for this result is that the experimental materials were too
easy for the participants. Thus, no interaction effects were observed. This result could be
possible if the participants were less proficient in reading, and the interaction effects
between text cohesion and readers’ proficiency on readers’ comprehension might be
observed. Indeed, previous studies have reported interactional effects (e.g., Linderholm
et al., 2000; McNamara, 2001; O’Reilly & McNamara, 2007). Hence, to observe the
effect (or possibly an interactional effects) of revising text cohesion on readers, further
studies dealing with less proficient Japanese EFL readers are needed.

In summary, the results from Experiment 2-A suggest reverse cohesion effects in
expository reading among Japanese EFL readers. However, to test the hypothesis that text
cohesion will affect readers’ proficiency differently, additional experiments are needed.

Therefore, Experiment 2-B was conducted.
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4.2.2 Experiment 2-B
4.2.2.1 Purpose and Research Questions

Follow-up experiment 2-B, was conducted to extend Experiment 2-A to less
proficient Japanese EFL readers. Again, the goal of Experiment 2 (consisting of
Experiments 2-A and 2-B) was to examine the effects of text cohesion on EFL Japanese
readers’ comprehension of expository texts on social topics. Therefore, almost the same
research method and procedure as in Experiment 2-A were used in Experiment 2-B. The
only differences from Experiment 2-A were the participants and the comprehension
measures to be analyzed. The participants were Japanese university students with a
relatively lower level of English proficiency than those in Experiment 2-A. For the
comprehension task, only the written recall task was used as a measure of comprehension,
not the why-question task, because of the low level of proficiency of the readers and the
small amount of data available for analysis. Therefore, the RQs were the same as those in
Experiment 2-A.

RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-level

comprehension of social expository texts?

It was predicted that high-cohesion texts would be more effective than low-cohesion texts
because the proficiency of the readers was lower than in Experiment 2-A. Alternatively,
there might be the possibility that none of the text modifications were effective. This
could happen if the high-cohesion text was effective for poor readers and the proficiency
of the current experiment was higher than that of the threshold. A follow-up experiment

was conducted to investigate this possibility.
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4.2.2.2 Method
4.2.2.2.1 Participants

Twelve Japanese EFL undergraduate students participated in Experiment 2-B (12
females; average age = 19.08, range = 19-20). Their native language was Japanese, and
they had studied English for at least six years in the Japanese education system. Their
majors in university were culture and tourism, English communication, human relations
studies, Japanese cultural studies, living space design, and psychology. English
proficiency was assumed to be around CEFR Al based on the self-reported scores of

standardized English tests.

4.2.2.2.2 Materials
Experimental texts

The same texts as in Experiment 2-A were used. Text cohesion operations were
performed on the two expository texts on social topics, and high-cohesion and low-

cohesion versions were provided for each text. See Section 4.2.1.2.2 for further details.

Written recall task

In addition to the experimental texts, the written recall task was the same as in
Experiment 2-A. This task was wused to measure participants’ textbase-level
comprehension. This task was conducted in the readers’ native language, Japanese. To
prevent readers from being unable to write all the information they remembered due to

limited time, the task was performed with no time limit.

Why-question task

The same why-question task as in Experiment 2-A was used to measure participants’
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situation-model-level comprehension. However, this task was not analyzed in this
experiment because of the low response rate of the participants or the inability of some

of the participants to complete the task.

4.2.2.2.3 Procedure

Since Experiment 2-B was a follow-up study of Experiment 2-A, the procedure was
based Experiment 2-A (see Figure 4.5). See Section 4.2.1.2.3 for the detailed information.
However, this experiment was not conducted individually, but simultaneously for
multiple participants. The experiment lasted for approximately 100 minutes. First,
participants received an explanation of the study (pre-reading session), then they read two
experimental texts in different cohesion versions: one for the low-cohesion condition and
one for the high-cohesion (reading session). After reading each text, participants were
asked to write down as much text information as possible in Japanese, without referring
to the text (post-reading session). In this experiment, the participants also worked on the
why-question task as in Experiment 2-A, but because the response rate was low, it was

not included in the subsequent analysis.

Figure 4.5

Procedure of Experiment 2-B

Post-Reading
Session
[recall,
Why-Q,

questionnaire]

(no limit)

Post-Reading
Pre-Reading Reading Session Reading

Session Session [recall, Session
(5 min) (6 min) Why-Q] (6 min)
(no limit)

First Session Second Session

Note. recall = written recall task; why-Q = why-question task.
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4.2.2.2.4 Scoring and Data Analysis
Written recall task

Written recall was scored using the same procedure as in Experiment 2-A. The
written recall rate of the participants was calculated based on the IU segmentation using
Ikeno’s criteria (Ikeno, 1996) performed in Experiment 2-A. See Section 4.2.1.2.4 for
more detailed information. Then, an arcsine transformation was conducted on the total
recall production rates because each text had a different number of IUs. The finalized
recall production was analyzed using a paired #-test to examine the effect of text revisions

on textbase-level comprehension.

4.2.2.3 Results
4.2.2.3.1 Written Recall Task
Table 4.14 shows the mean recall rate and standard deviations for each text in the

written recall task.

Table 4.14
Descriptive Statistics for the Percentage of Recall Production With Arcsine

Transformation in Experiment 2-B

Low-cohesion High-cohesion
M 95%CI SD M 95%CI SD
26.36 [22.04, 30.67] 6.79 23.39 [17.89, 28.88] 8.65

Note. CI = confidence interval; SD = standard deviation.

In general, the recall rates of participants in Experiment 2-B were lower than those
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in Experiment 2-A (M = 42.32 in Experiment 2-A, M = 23.38 in Experiment 2-B). As
Table 4.14 shows, participants in Experiment 2-B recalled more information in the low-
cohesion condition (M = 26.36, SD = 6.79) than in the high-cohesion condition (M =
23.39, SD = 8.65).

To check the difference in comprehension between high-cohesion and low-
cohesion texts, a paired #-test was conducted on the mean recall rates, with Text as a
within-participant variable. The results showed no significant main effect for text
cohesion, #(11) = 1.28, p = .227, d = .37, and the effect size was small to medium. This
result suggests that relatively low-proficiency readers in Experiment 2-B had the same

level of understanding in the high-cohesion and low-cohesion texts.

4.2.2.4 Discussion
Response to RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-
level comprehension of social expository texts?

The results of the #-test of the written recall task showed that relatively low-
proficiency Japanese EFL college students recalled the same amount in the high- and low-
cohesion texts. No statistically significant difference in the recall amount between high-
and low-cohesion texts was observed. This result indicates that text cohesion does not
have an impact when learners’ proficiency is relatively low. These results are inconsistent
with the results of Experiment 2-A. However, considering the difference in the
participants’ proficiency levels, these inconsistent results make sense.

In Experiment 2-B, relatively low-proficiency university students participated in
the experiment. Because they were not skilled readers, there was no reverse cohesion
effect (e.g., McNamara, 2001; McNamara et al., 1996; McNamara & Kintsch, 1996;

O’Reilly & McNamara, 2007). It is possible that the low-cohesion texts did not promote
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comprehension because the proficiency of the readers was not at a sufficient level to allow
them to actively generate inferences and achieve deep understanding in the low-cohesion
texts.

However, contrary to studies that suggest that high-cohesion texts are effective for
less proficient readers (e.g., Bexk et al., 1991; Linderholm et al., 2000; Loxterman et al.,
1994), no such effect was found here. This may be explained by the genre of text used in
this experiment. In this experiment, expository texts related to social topics were used.
Therefore, the texts were more familiar to the readers and relatively easier to read than
the scientific texts or technical books used in the previous study (e.g., McNamara et al.,
1996), suggesting reverse cohesion effects. Hence, it is possible that some kind of
redundant text correction, such as high-cohesion texts, may not be necessary for the
comprehension of the texts used in this study. Since the social topic itself was not difficult
to read, it is possible that the text modification to make it highly cohesive did not make a
significant difference from low-cohesion.

Nevertheless, it is very interesting to note that the effect of cohesion is different for
different levels of reader proficiency (see the results of Experiments 2-A, 2-B). Although
it was not possible to directly investigate the interaction between cohesion and readers’
proficiency on a large scale, this study found that text cohesion in social-topic texts has

different effects on comprehension for different levels of proficiency.

4.2.3 Conclusion of Experiment 2 (2-A & 2-B)

Experiment 2 was conducted to explore the effects of text cohesion on EFL
Japanese readers’ comprehension of expository texts on social topics. Specifically, three
RQs were formulated.

RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
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comprehension of social expository texts?

RQ3-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of social expository texts?

RQ3-3: Does the cohesion effect on the comprehension of social expository texts

vary as per the readers’ proficiency level?

To investigate the effects of text revision in terms of cohesion on readers’
comprehension of expository texts on social topics, high-cohesion and low-cohesion texts
were set, and readers’ comprehension was measured by written recall and why-question
tasks. Experiment 2 consisted of two experiments targeting Japanese EFL readers of
different proficiency levels. In Experiment 2-A, relatively high-proficiency university
students participated in the experiment, and relatively low-proficiency university students
participated in Experiment 2-B. Based on the results of Experiments 2-A and 2-B, there
are some main findings.

First, text cohesion affected readers’ literal and deep comprehension (RQ3-1, RQ3-
2), In particular, when readers’ English proficiency was at a certain level (Experiment 2-
A), low-cohesion texts better facilitated readers’ comprehension compared to the high-
cohesion texts.

Second, based on the results of Experiments 2-A and 2-B, the effects of text revision
on text cohesiveness on readers’ comprehension differed depending on readers’
proficiency levels (RQ3-3). Specifically, when readers had sufficient proficiency, low-
cohesion texts improved their comprehension (Experiment 2-A). However, when readers’
proficiency was relatively low, text cohesion had no effect on comprehension. Taken
together, high-cohesion texts could impede comprehension among EFL readers at a

certain proficiency level; low-cohesion texts could facilitate readers’ understanding. By

118



contrast, when readers’ proficiency was not very high, cohesion manipulation was not
effective; their understanding was not different in the various cohesive texts.

However, the results obtained in this study were limited to reading expository texts
on social topics. It is possible that the high-cohesion texts did not promote text
comprehension because the content, such as education and the natural environment, was
familiar to everyone. Given that previous studies have not sufficiently examined text
genre and cohesion, in the following Experiment 3, the author examined whether there
was a difference in the comprehension of Japanese EFL learners when reading different

cohesive expository texts on science topics.
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4.3 Experiment 3: Effects of Text Cohesion on Japanese EFL Readers’
Comprehension of Expository Texts on Science Topics
4.3.1 Experiment 3-A
4.3.1.1 Purpose and Research Questions
Experiment 3 aimed to explore the effects of text cohesion on EFL Japanese

readers’ comprehension of expository texts on science topics. In this experiment, I aimed
to verify whether the results obtained in Experiment 2 could be applied to texts of other
genres, in particular, science texts, which have been considered difficult to understand in
previous studies. The science topics were examined using high-cohesion and low-
cohesion texts. Since Experiment 3 focuses on science texts, the cohesion manipulation
on text modification for scientific texts was performed following previous studies
(McNamara et al., 1996).

Similar to Experiment 2, Experiment 3 consisted of two experiments: Experiment
3-A and Experiment 3-B. Each experiment targeted a different group of university
students and Japanese EFL readers with different proficiency levels. The research

questions that Experiment 3 attempted to address are as follows:

RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
comprehension of scientific expository texts?

RQ4-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of scientific expository texts?

RQ4-3: Does the cohesion effect on the comprehension of scientific expository

texts vary as per the readers’ proficiency level?

The results indicate that scientific texts are more specialized in content and difficult
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to understand than general texts; therefore, high-cohesion texts with heightened
relationships and explicit information will help facilitate readers’ understanding. However,
since Experiment 2 suggested that low-cohesion texts may be effective when the reader’s
proficiency level is high, such a reverse cohesion effect may be observed here as well.
Experiment 3-A targeted students at the same university as in Experiment 2-A. In other
words, it has been tested on readers with the same level of proficiency.

It should also be noted the data to be analyzed in Experiment 4 (readers’ thinking-
aloud protocols) were collected alongside the data of Experiment 3-A. The details of the

data were explained in Experiment 4.

4.3.1.2 Method
4.3.1.2.1 Participants

Forty Japanese EFL undergraduate and graduate students participated in this
experimental study (25 males and 15 females; average age =20.90, range = 19-23 years).
Their native language was Japanese, and they had studied English for at least six years in
the Japanese education system. The participants’ majors in universities were varied,
including humanities, Japanese language and culture, international studies, social science,
education, disability science, biological science, agro-biological resource science, physics,
chemistry, policy and planning science, information science, media arts, science and
technology, knowledge and library science, health and physical education, medicine, and
medical science.

The participants were divided into two reading proficiency groups based on their
test scores on an L2 reading proficiency test. The proficiency group was used as a factor

in the analysis of the results.
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4.3.1.2.2 Materials
Experimental texts

In Experimental Study 3, four expository texts were used (see Appendices A, B, M,
and N). The two texts (“Effects of Heat [on Objects, Matter]; EH,” “The Needs of Plants;
TNP”), which explain scientific ideas, were adopted from McNamara et al. (2011). There
were two versions of cohesions for each text (high-cohesion version/low-cohesion
version). The two texts were chosen for our study based on three criteria: (a) the text genre
was science expository, describing simple scientific phenomena; (b) text manipulation
was used in a prior study to increase text cohesion, and (c) the difficulty level and length
of the texts were suitable for adult EFL learners.

To further make the texts legible for EFL readers, one paragraph was deleted from
each text. Moreover, the difficulty of lexical expressions and low-frequency words of five
or higher in the JACET 8000 List (JACET Basic Word Revision Committee, 2003) was
adjusted by replacing difficult items with simpler words or annotations. A native English
speaker then checked the materials for suitability. Table 4.15 presents the primary features

of each text.

Table 4.15

Textual Features of Experimental Texts Used in Experiments 3 and 4

High-cohesion Low-cohesion
Text Words  Sentences FKGL Words  Sentences FKGL
EH 338 27 5.4 264 34 3.2
TNP 359 27 4.0 245 24 3.4

Note. EH = “Effects of Heat,” TNP = “The Needs of Plants,” FKGL= Flesch-Kincaid

grade level.
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Text cohesion manipulation was originally based on the criterion of McNamara et
al. (1996). The manipulation aimed to help readers’ situation-model construction by
increasing the cohesion between concepts and ideas in the text. Thus, the following seven
methods were used in the high-cohesion texts: (a) replacing pronouns with noun phrases,
(b) adding descriptive elaborations, (c) adding sentence connectives, (d) replacing phrases,
(e) adding topic headers, (f) adding theme sentences, and (g) moving or rearranging
sentences to increase temporal or referential cohesion (McNamara et al., 2011).

Some examples of McNamara et al. ’s (2011) manipulated texts are as follows: in
the low-cohesion text, Plants also need minerals. A mineral is a naturally occurring
substance that is neither plant nor animal., and in the high-cohesion text Plants also need
minerals. A mineral is not a plant or an animal. Instead, a mineral is a substance in the
ground that occurs naturally. As another example, the low-cohesion text states Most
metals are good conductors. Metal pots are used for cooking. Heat from the stove quickly
moves through the metal. The heat warms the food., and the high-cohesion text conveys
the same content as Most metals are good conductors. For example, metal pots are used
for cooking because heat from the stove quickly moves through the metal pots and the
heat from the pot warms the food.

Table 4.16 lists the characteristics of the texts used in the experiment. These
characteristics were calculated using the Coh-Metrix web tool, which provides a
diagnosis of text features from various perspectives (e.g., narrativeness, word
concreteness, syntax simplicity, and cohesion). Since the Coh-Metrix web tool was used
to measure cohesiveness of the texts, the differences between the material versions of the
experiments were analyzed with the tool. As mentioned earlier, reference cohesion

reflects how texts contain overlapped words and ideas across sentences and the entire text,
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while deep cohesion is defined as the degree to which the text contains causal and
intentional connectives within the text (McNamara et al., 2014). Based on the text
analysis results, the difference between high-cohesion and low-cohesion texts was

confirmed in the deep cohesion index.

Table 4.16

Cohesion Indexes of the Experimental Texts Used in Experiments 3 and 4

High-cohesion Low-cohesion
Text Referential Deep Referential Deep
EH 98% 99% 94% 56%
TNP 99% 99% 99% 89%

Note. EH = “Effects of Heat,” TNP = “The Needs of Plants,” Referential = referential

cohesion, Deep = deep cohesion.

The text assignments in the experiment were randomly counterbalanced.
Participants were provided with one of the following four text assignments: (a) high-
cohesion EH text first and low-cohesion TNP text second, (b) low-cohesion EH text first
and high-cohesion TNP text second, (c) high-cohesion TNP text first and low-cohesion
EH text second, and (d) low-cohesion TNP text first and high-cohesion EH text second.
All participants were handed two experimental texts under different text conditions (i.e.,
high-cohesion/low-cohesion).

In the experiment, they were asked to read and understand the text carefully with
no time limit. They were also asked to verbalize whatever thoughts came to mind during
reading (think-aloud task). The data of the think-aloud task were recorded using an IC

recorder; the readers’ think-aloud protocols were analyzed in Experiment 4 as the scope
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of this study was readers’ comprehension measure through paper and pencil tasks,

comparing it with Experiment 3-B.

Written recall task
As with the first experimental study, participants’ textbase-level comprehension
was measured using a free written recall task. The participants completed the task in

Japanese with no time limit.

Why-question task

As in the first experimental study, participants’ situation-model-level
comprehension was measured through a why-question task. Each text had a single
question and readers were asked to explain the causality of the event or phenomenon in

the text (e.g., “Why can you warm your cold hands by holding a cup of warm soup?”).

Questionnaire

Similar to the second experimental study, questionnaires with a five-point Likert
scale (5: “I agree,” 4: “I tend to agree,” 3: “I am neutral,” 2: “I tend to disagree,” 1: “I
disagree.”) were employed to check the participants’ impressions of the text and reading
strategies that they used during reading. In addition to the question items in Experimental
Study 2, a new item (i.e., “Had you already known the idea or mechanism explained in
the text before the reading?”’) was added to the questionnaire to determine the participants’
prior knowledge of the text content. The passages used in Experiment 3 were chosen
based on the assumption that all participants were familiar with the content.

The instructions for answering the questions were the same as in the first

experimental study. Participants were asked to complete the questionnaire by circling
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their preferred number (1-5) after reading each experimental text with no time limit.

L2 Reading Proficiency Test

As in the first experimental study, to examine participants’ L2 reading proficiency,
a 24-item test in a multiple-choice format was adopted from the reading section of the
pre-first and second grades of the EIKEN test (Gakken Education Publishing, 2014;
Obunsha, 2014). Six items were extracted from the pre-test, and 18 items were extracted
from the second grade of the test.

As with the previous experiments, participants were given the test booklet and
instructed to answer the test. Additionally, they answered either Yes or No to the question,
“Have you read this test passage before?” when they were done reading the passage. This

was to confirm that they had not read this passage before the experiment.

4.3.1.2.3 Procedure

Experiment 3-A was conducted in a session lasting about 100 minutes, including
four phases: pre-study session, reading session (first and second), post-reading session
(first and second), and test session (see Figure 4.6). The same procedure used in
Experiment 2 was followed with some exceptions, as detailed below.

In the pre-study session, the researcher explained the purpose and methods of the
experimental study. Students who agreed to participate in the experiment were asked to
fill in a profile sheet for demographic information, as in the first experimental study. The
items in the profile sheet were name, age, sex, department and grade of university,
qualification of English, and experience of studying abroad.

In the reading session, participants read one experimental text within 15.5 minutes

and completed the comprehension tasks in the post-reading session. In the latter,
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participants answered two comprehension questions (i.e., the written recall task and the
why-question task) without referencing the text. Although there was no time limit, they
completed the written recall task within 22 minutes, the why-question task within four
minutes, and the questionnaire for one experimental text.

The reading and post-reading sessions were repeated in the second reading session
using another text with a different revision condition. If a participant had read a high-
cohesion text in the first session, they read a low-cohesion text in the second session.
Finally, in the test session, the participants took the L2 reading proficiency test, with a

time limit of 30 min.

Figure 4.6

Procedure of Experiments 3-A and 4

Post-Reading Post-Reading
Reading Session Reading Session Test Session

Pre-Reading Session [recall, Session [recall, [proficiency

Session [think-aloud] Why-Q, [think-aloud] Why-Q, test]

[practice] (no limit) questionnaire] (no limit) questionnaire] (30 min)

(no limit) (no limit)

First Session Second Session

Note. practice = practice for the think-aloud task; think-aloud = think-aloud task; recall =
written recall task; why-Q = why-question task; proficiency test = L2 reading proficiency

test.

4.3.1.2.4 Scoring and Data Analysis
Think-aloud protocol

Since Experiment 3-A (and the following Experiment 3-B) focused on effects of
text cohesion on reading comprehension, readers’ verbal reports collected in the think-

aloud method were not scored and analyzed in this experiment.
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L2 reading proficiency test
The data were scored by the researcher alone. If a participant’s answer was correct,
they were given one point for each item. The test consisted of 24 items; thus, the scores

ranged from 0 to 24.

Written recall task

The written recall task was conducted in the same way as in Experiment 2. Before
scoring, the four experimental texts were divided into IUs (Ikeno, 1996) by two
undergraduate students who studied English at university. The inter-rater agreement was
95.61%. Disagreements between the two raters were resolved through discussion. The
number of [Us was 54 for EH (low-cohesion) text, 70 for EH (high-cohesion) text, 47 for
TNP (low-cohesion) text, and 66 for TNP (high-cohesion) text. Two raters scored 30% of
the recall data separately. The inter-rater agreement was 91.44%, and disagreements were
resolved through discussion. The researcher scored the remaining data. The recall
production rate was calculated after scoring the entire data. Additionally, an arcsine
transformation was performed on the total recall production rates because the number of

1Us in each text differed.

Why-question task

In Experiment 3-A, why-questions were scored based on four key ideas of the text
captured while answering the causal questions (for example, “Why can we warm our
hands by holding a cup of warm soup? Explain in Japanese on the basis of the text content
that you read before.”). Before scoring, two raters decided on three important ideas (e.g.,

“Heat can move from one object or place to another,” “Heat can move from warm objects
9
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to cooler ones,” “Heat moves from the soup through the cup to your hands”) to answer
the causal question and extracted them from the experimental texts. Then, one key idea
(e.g., “Heat can move from warm objects to cooler ones.”) that had the core information
for the answer was chosen from these ideas. If the key idea was expressed in the answer
of the participants, one point was given. In addition to the key idea, if participants wrote
other ideas, they were given one point for each idea. The maximum possible score was
three.

First, the two raters scored 30% of the data separately. The inter-rater agreement
was 90.28%, and disagreements were resolved through discussion. The remaining data
were scored by the researcher alone. Finally, the sum of the points was calculated.
Participants who had the same points were categorized into the same group. Four groups
were created, namely, non-coherence group, low-coherence group, medium-coherence
group, and high-coherence group. The non-coherence answering group comprised
participants who received zero points, the low-coherence group comprised those who got
one point, the medium-coherence group comprised those who received two points, and
the high-coherence group comprised those who received three points. The number of
people in the four groups was compared by text condition (high-cohesion/low-cohesion).
To investigate the relationship between readers’ comprehension and text cohesion,

Fisher’s exact test was conducted.

4.3.1.3 Results
4.3.1.3.1 L2 Reading Proficiency Test

The reliability of the L2 reading proficiency test was sufficient (Cronbach’s a.=.87)
after excluding one item because of its low discriminability. Before the main analysis, the

participants were classified into two reading proficiency groups (see Table 4.17). The
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median of the test scores was used to divide participants into a high-proficiency group (n
= 17) or a low-proficiency group (n = 23). The mean score of the high-proficiency group
(M = 18.53, SD = 2.83) was significantly higher than the low-proficiency group (M =

10.26, SD = 3.14), 1(38) = 8.58, p < .001, d = 2.75.

Table 4.17

Means With 95% Cls and SDs of the Proficiency Test Results in Experiments 3-A and 4

Proficiency n M 95%ClI SD Min Max
High 17 18.53 [17.07, 19.99] 2.83 15.00 23.00
Low 23 10.26 [8.90, 11.62] 3.14 3.00 14.00
Total 40 13.78 [12.16, 15.40] 5.10 3.00 23.00

Note. CI = confidence interval; SD = standard deviation. Maximum possible score was

24.

4.3.1.3.2 Written Recall Task

Table 4.18 and Figure 4.7 show the mean recall rate and standard deviations for
each text in the written recall task. As shown in Table 4.18, high-proficiency readers (n =
17) recalled a larger amount of information when reading both high and low cohesion
texts (high cohesion: M = 47.38, SD = 8.63, low cohesion: M = 44.27, SD = 8.34) than
low-proficiency readers (n = 23), who recalled lesser amount of information (high
cohesion: M = 40.83, SD = 6.63, low cohesion: M = 40.98, SD = 6.15). Regarding the
difference in cohesion between texts, high-proficiency readers recalled more information
from high-cohesion texts than low-cohesion texts, whereas low-proficiency readers
recalled more information for low-cohesion texts than high-cohesion texts. The average

readers’ recall information amount was larger in high-cohesion texts than in low-cohesion
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texts (high cohesion: M =44.11, SD = 8.14, low cohesion: M = 42.63, SD = 7.25).

Table 4.18

Descriptive Statistics for the Percentage of Recall Production With Arcsine

Transformation in Experiment 3-A

High-cohesion Low-cohesion

Prof n M 95%CI SD M 95%ClI SD

High 17 4738 [42.92,51.84] 8.67 4427 [39.99,48.56] 8.34

Low 23 40.83 [37.97,43.70] 6.63 4098 [38.32,43.64] 6.15

Total 40 44.11 [41.10,46.15] &.14 42.63 [40.13,44.63] 7.25

Note. Prof = proficiency; CI = confidence interval.

Figure 4.7

Means of Recall Rates of High- and Low-Cohesion Texts by Readers’ Proficiency in

Experiment 3-A
60
= High-cohesion Low-cohesion
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Participants

Note. Error bars represent the standard errors of the means.
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To investigate the interaction between readers’ proficiency and text cohesion on
comprehension, a 2 (proficiency: high proficiency, low proficiency) % 2 (text: high-
cohesion, low-cohesion), two-way mixed ANOVA was conducted on the mean recall rates,
with readers’ proficiency as a between-participant variable and text as a within-participant
variable. The results showed a significant main effect of proficiency, F(1, 38) = 6.16, p
=.018,n? = .10, for which the effect size was medium to large. However, the main effects
of Text, F(1, 38) = 1.36, p = .250, 0> = .01, and Proficiency x Text interaction, F(1, 38) =
1.66, p = .206, n* = .01) were not significant.

These results indicate that high-proficiency readers statistically significantly
recalled more information than low-proficiency readers, regardless of text cohesion. The
results also indicate that text cohesion does not significantly influence readers’ textbase-

level understanding of the text.

4.3.1.3.3 Why-Question Task

Table 4.19 shows the number of participants and percentages of the four coherent-
comprehension groups (i.e., non, low, middle, and high-coherence comprehension) in the
why-question task. The result of Fisher’s exact test showed that the participants’
understanding at different coherence levels was not significantly related to the text
cohesion that participants read (p = .778). Thus, text cohesion did not have a significant
effect on readers’ coherence in the why-question task. The results indicate that
participants understood the text and constructed their situation model regardless of the
text cohesion. It is, therefore, assumed that readers were able to comprehend the text while

reading both high and low-cohesion texts.
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Table 4.19
Understanding High- and Low-Cohesion Texts’ in Four Different Coherence Levels of

Answers to the Why-Question in Experiment 3-A

Non Low Medium High
cohesion n % n % n % n %
High 11 28 2 5 17 43 10 25
Low 8 20 1 3 20 50 11 28

Note. Each category (non, low, medium, or high) shows the level of understanding of the
participants. Non = non-coherent answer; Low = low coherent answer; Medium =

medium coherent answer; High = high coherent answer.

4.3.1.3.4 Questionnaire

Table 4.20 shows the number of participants and the percentage for each Likert
scale answered in the questionnaire for each cohesion text. For Q1: “Were you able to
read the text precisely?”, 82.50% (n = 33/40) of the participants felt they could understand
the text sufficiently when reading a high-cohesion text, and 80% felt the same when

reading a low-cohesion text (n = 32/40). For Q5: “Did you have problems in

comprehending the text?”, 25% (n = 10/40) participants felt they had difficulty reading
the high-cohesion text and 35% (n = 14/40) participants had difficulty in reading the low-
cohesion text. For Q7: “Were you able to recall the text content smoothly and answer the
questions?”, 82.50% (n = 33/40) felt they completed the post-reading task smoothly when
recalling the high-cohesion text, whereas 60% (n = 24/40) participants were at ease when
recalling the low-cohesion text.

These results indicate that the participants felt that the low-cohesion text was easier

to comprehend than the revised text. The results also showed that the participants felt they
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could complete the written recall and why-question tasks better after they read the low-
cohesion text compared to the high-cohesion text. The questionnaire results suggested the
benefit of the low-cohesion text for participants’ reading and completion of the task.
Table 4.21 shows the means of the five-point Likert scale scores of the
questionnaire for each text. Before the analysis, the mean Likert scale for each question
was assessed. According to the responses to Q1, regardless of text cohesion, both high-
proficiency readers (n = 17) and low-proficiency readers (n = 23) felt they could
understand the texts well, but the mean scale was a little lower for low-proficiency readers
than for high-proficiency readers. For Q5, low-proficiency readers felt they had difficulty
reading low-cohesion text; however, high-proficiency readers experienced difficulty in
reading high-cohesion text compared to low-cohesion text. These results indicate a

reverse cohesion effect.
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Table 4.20

Number and Percentage (%) of Participants’ Answered Scales in Questionnaire for Each Text in Experiment 3-A

Scale 1 Scale 2 Scale 3 Scale 4 Scale 5
High Low High Low High Low High Low High Low

Question n % n % n % n % n % n % n % n % n % n %

Q1 0 0.00 1 250 5 1250 2 5.00 2 5.00 5 1250 19 4750 22 5500 14 35.00 10 25.00
Q2 0 0.00 0 0.00 2 5.00 4 10.00 3 7.50 6 1500 18 4500 14 3500 17 42,50 16 40.00
Q3 0 0.00 0 0.00 2 5.00 2 5.00 2 5.00 4 10.00 13 32,50 13 3250 23 57.50 21 52.50
Q4 0 0.00 0 0.00 2 5.00 4 15.00 7 1750 3 7.50 20 50.00 22 55.00 11 27.50 11 27.50
Q5 6 15.00 9 2250 17 4250 12 30.00 7 1750 5 12.50 7 17.50 10 25.00 3 7.50 4 10.00
Q6 4 10.00 2 5.00 10 2500 11 2750 10 25.00 6 15.00 11 27.50 15 37.50 5 1250 6 15.00
Q7 2 5.00 1 250 3 7.50 9 2250 2 5.00 6 1500 24 60.00 14 35.00 9 2250 10 25.00
Q8 0 0.00 0 0.00 3 7.50 4 10.00 2 5.00 7 17.50 18 45.00 9 2250 17 4250 20 50.00
Q9 0 0.00 1 250 0 0.00 0 0.00 0 0.00 5 1250 14 3500 14 3500 26 65.00 20 50.00

Note. High = high-cohesion; Low = low-cohesion. Each items’ question are as follows: Q1 = “Were you able to read the text precisely?,” Q2

= “Was the text easy to read?,” Q3

“Were you able to visualize events and scenes written in the text while you were reading?,” Q4 = “Was

the text clear and obvious?,” Q5 = “Did you have problems in comprehending the text?,” Q6 = “Did you especially pay attention to detail

information?,” Q7 = “Were you able to recall the text content smoothly and answer the questions?,” Q8 = “Was the information explained in

the text coherent and easy-to-grasp?,” Q9 = “Had you already known the idea or mechanism explained in the text before the reading?”’
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Table 4.21

Five-Point Scale for Questionnaires by Proficiency and Text Cohesion in Experiment

Study 3-A
High-proficiency (n = 17) Low-proficiency (n =23)

Item High-cohesion  Low-cohesion High-cohesion Low-cohesion
Q1 4.12 (1.11) 4.06 (1.14) 4.00 (0.85) 3.87 (0.69)
Q2 4.47 (0.62) 4.35 (0.86) 4.09 (0.90) 3.83(1.03)
Q3 4.71 (0.59) 4.35 (0.86) 4.22 (0.90) 4.30 (0.87)
Q4 4.29 (0.85) 4.12 (0.78) 3.78 (0.74) 3.91 (0.95)
Q5 2.59 (1.33) 2.41 (1.58) 2.61(1.08) 291 (1.13)
Q6 2.94 (1.44) 3.35(1.32) 3.17 (1.03) 3.26 (1.10)
Q7 4.18 (0.95) 3.71 (1.21) 3.65 (1.03) 3.48 (1.16)
Q8 4.65 (0.61) 4.35 (1.006) 3.91 (0.90) 3.96 (1.02)
Q9 4.71 (0.47) 4.41 (0.62) 4.61 (0.50) 4.22 (1.04)

Note. Standard deviations are in parentheses. Q1 = “Were you able to read the text
precisely?,” Q2 = “Was the text easy to read?,” Q3 = “Were you able to visualize events
and scenes written in the text while you were reading?,” Q4 = “Was the text clear and
obvious?,” Q5 = “Did you have problems in comprehending the text?,” Q6 = “Did you
especially pay attention to detail information?,” Q7 = “Were you able to recall the text
content smoothly and answer the questions?,” Q8 = “Was the information explained in
the text coherent and easy-to-grasp?,” Q9 = “Had you already known the idea or

mechanism explained in the text before the reading?”
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Finally, to examine the effect of text cohesion on the readers’ impressions of the
text and strategy use, a 2 (proficiency: high proficiency, low proficiency) x 2 (text: high
cohesion, low cohesion) X 9 (question: Ql to Q9) three-way mixed ANOVA was
conducted on the mean score of the questionnaire, with text and question as within-
participant variables, and proficiency as a between-participant variable. The results
showed a significant main effect of the questions, F(8, 304) = 26.76, p < .001, n? = .25,
with a large effect size. A small effect size was identified in the main effect of proficiency,
F(1,38)=8.61, p=.067, n> = .01. However, the main effect of text was not significant,
F(1,38)=1.35, p=.252, 1> < .01, and other interactional effects were insignificant too:
Text x Proficiency, F(1, 38) = 0.60, p = .442, n?> < .01, Question x Proficiency, F(8, 304)
=1.24, p = 293, n? = .01, Text x Question, F(8, 304) = 1.08, p = .366, n?> = .01, Text x
Question x Proficiency, F(8, 304) = 0.69, p = .584, > < .01. The results indicate the
validity of the question items in that each question assessed different aspects of reading.
The results also suggest differences in reading strategies between high and low-
proficiency readers.

Through several analyses of the questionnaire, it was revealed that about 80 % of
participants were able to read the text precisely, with more difficulty reading the low-
cohesion text. The results also showed that high-proficiency readers experienced more
difficulty in reading the high-cohesion text, whereas low-proficiency readers felt it was
difficult to read the low-cohesion text. These results suggest the existence of a reverse

cohesion effect on Japanese EFL readers.
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4.3.1.4 Discussion
Response to RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-
level comprehension of scientific expository texts?

The result of the two-way ANOVA of the written recall task showed that Japanese
EFL learners did not recall significantly different amounts of information when reading
texts of different cohesion levels. This suggests that differences in text cohesion do not
affect learners’ textbase-level comprehension. Therefore, the results of Experiment 3-A
contradict the results of Experiment 2 in this dissertation and other past studies (Hosoda,
2016; Loxterman et al., 1994; McNamara, 2001; McNamara et al., 1996; McNamara &
Kintsch, 1996; O’Reilly & McNamara, 2007; Yano et al., 1994). Two explanations for
this result are provided below.

First, there could be a possibility that the experimental texts were not too difficult
to read for EFL university students who participated in Experiment 3-A. If a text provides
coherent information, no additional revision is needed. This is clear from the fact that
prior studies have revised low-cohesion science texts to improve readers’ understanding
(Hall et al., 2014; McNamara et al., 1996; Ozuru et al., 2010). If this is true, manipulating
texts does not necessarily facilitate readers’ comprehension. In a study by Linderholm et
al. (2000), readers’ comprehension is influenced by text cohesion only when reading
difficult texts. The experimental texts used in this study were not very difficult, and
consequently, the revised high-cohesion text may not have worked effectively. However,
in Experiment 3-A, no effects of low-cohesion text were confirmed (i.e., the reverse
cohesion effect).

In Experiment 2-B, neither high-cohesion nor low-cohesion texts affected
comprehension, possibly due to a threshold of proficiency that does not require either

high-cohesion or low-cohesion. As such, the level of proficiency of the learners in
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Experiment 3-A matched that of the experimental texts because the difficulty level was
controlled, and therefore, none of the text cohesion revisions had any effect.

Second, it could be that the text content was sufficiently well-known for the
participants in Experiment 3-A, and they used their own knowledge to understand the
texts without using the textual signals, which were increased by cohesion manipulation,
to integrate the ideas in the text. A previous L1 study (McNamara et al., 2011) was used
to understand the text cohesion effect in comprehending science texts. However, the L1
study was conducted on nine-year-old children, with the same content as science
textbooks for elementary or middle school in Japan. The questionnaire results indicated
that almost all participants knew the ideas and phenomena explained in the texts. Thus, it
is likely that readers relied on their pre-existing knowledge to comprehend the text.
Therefore, there were no cohesion effects on the participants’ literal understanding of the

texts in this experiment.

Response to RQ4-2: Does high or low cohesion affect Japanese EFL readers’ deep-
level comprehension of scientific expository texts?

The result of Fisher’s exact test for the why-question task showed that Japanese
EFL readers can accomplish situation-model-level understanding, regardless of text
cohesion. Similar to RQ 4-1, this result is inconsistent with prior studies (Hosoda, 2016;
O’Reilly & McNamara, 2007) and the results of Experiment 2, in which expository texts
on social topics were presented. The possibilities mentioned below may explain this result.

First, it may be that experimental texts were not too difficult for the participants in
this experiment to understand, and supplemental aid (high-cohesion revision and/or low-
cohesion revision) was not necessary. If this is the case, no effects of text cohesion are

visible.
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Second, the result could be explained if readers’ knowledge strongly influenced
their reading, and textual differences in terms of cohesion did not affect their situational
comprehension. If readers have sufficient knowledge, they can infer the gaps between
ideas and gaps in the text by taking advantage of their own knowledge (O’Reilly &
McNamara, 2007). Indeed, some answers written by participants in the why-question task
were not stated in the experimental texts. This means that some participants relied on
information outside the experimental text or their own knowledge to answer the why-
question.

It should be noted that issues regarding text readability and readers’ background
knowledge imperiled the validity of the why-question task. Therefore, it is possible that
the effect of text cohesion was not measured properly since the task was accomplished
with the help of the readers’ previous knowledge, rather than a coherent understanding of
the information stated in the text, which is influenced by the cohesion of the text. Thus,
it is difficult to draw conclusions on the readers’ consistent understanding of this task
alone. The lack of a cohesion effect, similar to the results for the written recall task (RQ4-
1), may be an observed consequence of the interactive effects of the participants

(relatively high-proficiency readers) and text topics (science texts) in Experiment 3-A.

Response to RQ4-3: Does the cohesion effect on the comprehension of scientific
expository texts vary as per the readers’ proficiency level?

The results of the text comprehension task based on the reader’s proficiency did
not confirm an interaction effect between the reader’s proficiency and text cohesion. In
Experiment 3-A, no statistically significant effect of text cohesion modification was
found and no interaction between cohesion and reader proficiency was recorded.

This result is consistent with the results of Experiment 2, which was conducted on
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a social topic. In Experiment 2-B, there was no effect of text cohesion, but in the
Experiment 2-A conducted with high-proficiency readers, the text cohesion effect was
confirmed, suggesting text cohesion can affect differently by readers’ proficiency level.
Therefore, it is possible that in the present study, due to the lack of variation in proficiency,
the interaction effect between the reader’s proficiency and text cohesion was not observed.
To verify this, we conducted a follow-up experiment to Experiment 3-A (Experiment 3-

B) in the same way as Experiment 2-A and 2-B.
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4.3.2 Experiment 3-B
4.3.2.1 Purpose and Research Questions

The purpose of Experiment 3-B as a follow-up experiment was to extend the results
of Experiment 3-A to low-proficiency Japanese EFL readers. The goal of Experiment 3
(Experiments 3-A and 3-B) was to examine the effects of text cohesion on EFL Japanese
readers’ comprehension of expository texts on science topics. Almost the same research
method and procedure used in Experiment 3-A were employed in Experiment 3-B. The
only differences were the participants and comprehension measures to be analyzed.
Experiment 3-B targeted Japanese university students with a relatively lower level of
English proficiency than Experiment 3-A. For the comprehension task, only the written
recall task was used as a measure of comprehension, and not the why-question task,
because of the low level of proficiency of the readers and limited data available for
analysis.

Thus, the research questions of Experiment 3-B were the same as Experiment 3-A.

RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-level

comprehension of scientific expository texts?

In Experiment 3-B, it was predicted that cohesion manipulation could affect
comprehension when readers’ proficiency was lower than that of Experiment 3-A. Thus,
high-cohesion texts could facilitate low-proficiency readers’ understanding, and low-
cohesion texts could facilitate high-proficiency readers’ comprehension. This could be
because the participants in Experiment 3-B have low proficiency and hence, poor
understanding, and only high-cohesion texts lead to a good comprehension of readers. A

follow-up experiment was conducted to investigate the above possibilities.
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4.3.2.2 Method
4.3.2.2.1 Participants

Experiment 3-B was conducted on 20 Japanese undergraduates (aged 19-20 years,
M = 19.11, SD = 0.32), majoring in psychology, humanities, culture, and design. All
participants were women and native Japanese speakers who had learned English as a
foreign language for over six years. Because of incomplete responses (one text out of two
for each), data of two participants were excluded. Participants’ general English
proficiency was estimated to be at the basic to independent level (Al to A2), per the
Common European Framework of Reference for Language based on their self-reported

standardized test scores.

4.3.2.2.2 Materials
Experimental texts

Since Experiment 3-B was conducted to collect follow-up data, the same materials
used in Experiment 3-A were used. Two versions of scientific expository texts were
created for high cohesion and low cohesion. Refer to section 4.3.1.2.2 and Appendices A,

B, M, and N for detailed information on the same.

Written recall task

Similar to the experimental text, the comprehension measurement task was adapted
from Experiment 3-A. The written recall task, which asks participants to recall and write
as much text content as possible after reading, without referring to the text, was used to
measure participants’ text comprehension. Participants were notified of this recall task
before reading the experimental texts. The task was conducted in Japanese with no time

limit.
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L2 reading proficiency test

To calculate participants’ reading proficiency in English, an L2 reading proficiency
test was conducted. A 26-item reading test was adopted from the standardized English
proficiency test of Japan (EIKEN test). The test consisted of six passages, two each for

pre-second, second, and pre-first grade. The test had a 30-min time limit.

4.3.2.2.3 Procedure

Before the experiment, participants received an explanation of the study procedure.
The experiment consisted of two sessions. In the first session, the participants took the
L2 reading proficiency test within the 30-min time limit. In the second session, they
completed the reading tasks in approximately 60 min. They were then asked to read two
texts carefully to complete the post-reading tasks. First, they read one of the experimental
texts and completed the written recall task. The same procedure was repeated for the other
texts. The order of text assignments was randomly counterbalanced. Specifically,
participants either read a high or low-cohesion text in the first assignment and the other

in the second (see Figure 4.8).

Figure 4.8

Procedure of Experiment 3-B

Test Session Reading & Tasks Reading & Tasks
[proficiency test] [recall, Why-Q] [recall, Why-Q]
(30min) (no limit) (no limit)
First Session Second Session

Note. proficiency test = L2 reading proficiency test; recall = written recall task; why-Q =

why-question task.
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4.3.2.2.4 Scoring and Data Analysis
Written Recall Task

The present study replicated the same data analysis procedure as Experiments 2
and 3-A. Before scoring, two raters divided the four experimental texts into idea units
(IUs) based on the criteria of Ikeno (1996). The inter-rater agreement for the IU division
(95.61%, Cohen’s k = .87) was confirmed in Experiment 3-A. The experimental texts had
the following IUs: 54 for the low-cohesion EH text, 70 for the high-cohesion EH text, 47
for the low-cohesion TNP text, and 66 for the high-cohesion TNP text. If at least two-
thirds of the content in an IU was reproduced in the participants’ answers, they received
one point for that IU. Finally, the recall production rate is calculated.

The R (version 3.6.2, R Core Team, 2018) was used for statistical analyses. To
statistically predict the effects of text cohesion on recall rates, a generalized linear mixed
model (GLM) using the “lme4” package (Bates et al., 2019) was used because of the
small sample size and normality. Effect coding (-0.5 = low-cohesion, 0.5 = high cohesion)
was applied to the models as a fixed effect: cohesion. The models also included random

intercepts of the subjects and items (see Appendix O for the R scripts).

L2 Reading Proficiency Test

If the participants answered an item correctly, they received one point. The

maximum possible score for the test was 26.
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4.3.2.3 Results
4.3.2.3.1 L2 Reading Proficiency Test

The descriptive statistics of the L2 reading proficiency test were as follows: M =
6.94, SD =2.58, Min =3, Max = 11. The participants were relatively low-proficiency EFL
readers compared to Experiment 3-A in both the reading proficiency test and their general

English proficiency level.

4.3.2.3.2 Written Recall Task

Table 4.22 shows the descriptive statistics of the mean recall rate for each text. The
average recall rate for the high-cohesion texts was greater than that for the low-cohesion
texts (high-cohesion text: M = 17.83, SD = 7.67; low-cohesion text: M = 14.83, SD =
10.36). The results of the GLM showed a significant effect of cohesion (estimate = 0.36,
SE =0.14, z = 2.63, p = .008). Figure 4.9 shows the production rate of the written recall
task. The shaded area in the figure shows the possible range of the readers’ recall rates

predicted from the data, and the solid line represents the regression line.

Table 4.22

Descriptive Statistics of Participants’ Recall Rates for Each Cohesion Text in Experiment

3-B
Text n M 95%Cl1 SD
High-Cohesion 16 17.83 [13.74,21.92] 7.64
Low-Cohesion 18 14.87 [9.71,20.02] 10.36
Total 34 16.26 [13.05, 19.46] 9.18

Note. Because of the deviated responses from the task instruction, two participants’ data

of high-cohesion text were excluded.
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Figure 4.9

Participants’ Recall Rates Related to Text Cohesion in Experiment 3-B
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4.3.2.4 Discussion
RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
comprehension of scientific expository texts?

The results of the written recall test suggested that high-cohesion texts facilitated
the understanding of relatively poor readers. This finding is reasonable given that
informative high-cohesion texts, which eliminate readers’ need to guess the missing
information owing to gaps in the text, have positive effects on low-proficiency readers’
comprehension (Gilabert et al., 2005). A similar cohesion effect has been observed in
previous L2 research, such as Hosoda’s (2016) results of the free-written recall task and
other text revision studies (e.g., Yano et al., 1994). Hosoda discussed in his paper that

high-cohesion texts increase opportunities for readers to comprehend the required
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information and help them retain and encode text information.

However, the finding that high-cohesion texts facilitate reader comprehension more
than low-cohesion texts is not consistent with Experiment 3-A, which was conducted with
relatively proficient readers in a similar design. Nonetheless, given that the experimental
texts in Experiment 3 were science texts, which can be difficult for readers with limited
knowledge and ability, the differences between the experimental results can be reasonably
explained. In summary, based on the experimental results so far, high-cohesion texts are
effective when the reader’s proficiency level is low, and low-cohesion texts are more
beneficial when the reader’s proficiency level is high. These findings support the
existence of reverse cohesion effects in L2 reading similar to L1 studies (e.g., O’Reilly &
McNamara, 2007).

In the L1 study, the reverse cohesion effect was found in the differences in
background knowledge of the readers; however, in the L2 study, a similar effect may be
found in the differences in reading comprehension skills considering L2 readers’ limited
cognitive resources to comprehend low-cohesion texts (Horiba, 1996). Comparatively,
L1 readers do not face as many difficulties as L2 readers, due to the former’s background
knowledge and ability to make inferences. Therefore, reverse cohesion effects can be
applied to L2 reading.

Moreover, the experimental studies conducted in this dissertation suggest that
cohesion effects are not applicable in all cases, and there may be a threshold of proficiency
at which none of the text cohesion modifications are effective. It also seems that the
effectiveness of cohesion revision depends on whether the reader faces difficulty in
reading or not, whether the topic is unfamiliar, and whether the reader has prior
knowledge of the topic. Thus, the answer to the RQ, Does high or low cohesion affect

Japanese EFL readers’ surface-level comprehension of scientific expository texts? is
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affirmative. For low-proficiency readers, high-cohesion texts are a beneficial option when
reading unfamiliar scientific text content.

However, it must be acknowledged that this study is limited by the fact that it was
a follow-up experiment with limited data and that the only measure of comprehension
was the written recall test data. Thus, further studies are needed to investigate text

cohesion effects at different levels of readers' comprehension.

4.3.3 Conclusion of Experiment 3 (3-A & 3-B)

Experiment 3 was conducted to explore the effects of text cohesion on EFL
Japanese readers’ comprehension of expository texts on science topics. Specifically, three
research questions emerged as follows:

RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
comprehension of scientific expository texts?

RQ4-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of scientific expository texts?

RQ4-3: Does the cohesion effect on the comprehension of scientific expository

texts vary as per the readers’ proficiency level?

To address the above questions, high-cohesion and low-cohesion texts on scientific
phenomena were used, and readers’ comprehension was measured by the written recall
and why-question tasks. Experiment 3 consisted of two experimental studies, Experiment
3-A and 3-B, similar to Experiment 2. Experiment 3-A targeted relatively high-
proficiency university students, and Experiment 3-B, a follow-up study to Experiment 3-
A, focused on relatively low-proficiency university students.

Based on the results of Experiments 3-A and 3-B, here are some pertinent findings.
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First, regarding the effects of text cohesion revision on Japanese EFL readers’ literal
comprehension (RQ4-1), high-cohesion text was found to facilitate the comprehension of
readers with relatively low proficiency as compared to low-cohesion text. Conversely,
when the proficiency level of the readers was relatively high, text cohesion modification
did not affect comprehension. These results are consistent with the findings of previous
studies that agree that high-cohesion texts help readers comprehend the content better.
Interestingly, there were also cases where no effects of high or low cohesion were
observed, based on the proficiency of the reader.

Second, regarding Japanese EFL readers’ deep comprehension (RQ4-2), the
findings suggested that there was no effect of cohesion on comprehension at the situation
model level for readers with relatively high proficiency. As the readers were highly
proficient and may have had previous knowledge of the text topic, it was suggested that
cohesion manipulation may not affect readers’ deep comprehension. However, since this
finding could be verified with Experiment 3-A, further research is required in the future.

Finally, in terms of interaction effects of text cohesion and readers’ proficiency in
comprehension of cohesive texts (RQ4-3), no such interactional effects were found in
each experiment. However, the results of the two experimental studies that targeted
Japanese EFL readers at different proficiency levels indicate interactional effects of text
cohesion and readers’ proficiency on readers’ literal comprehension. Specifically, when
readers’ proficiency is relatively low, high-cohesion texts can improve their
understanding of science texts compared to low-cohesion texts. However, when readers’
proficiency is sufficient, neither high nor low-cohesion texts show any facilitating effects
on readers’ comprehension.

While a reverse cohesion effect was observed in Experiment 2, which used social

topics familiar to readers, it was interesting to observe that high-cohesion texts promoted
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comprehension among less-proficient readers of science texts, which are likely to be less
familiar to readers. In summary, the results revealed that in L2 reading comprehension,
both the effect of high-cohesion texts on text comprehension and the effect of low-
cohesion texts on text comprehension are observed, based on the topic of the text and the
proficiency level of the reader. This is an important finding that should be implemented
in education for EFL learners, considering variations in readers’ proficiency and L2
experience in the EFL context.

The experimental texts used in Study 2 focused on the reader’s understanding of
the low and high-cohesion texts after reading them. However, the study was unable to
examine the cognitive level of the reader while reading texts of varied cohesion. To
resolve such issues, the final experimental study, Experiment 4 aimed to examine whether
there was a difference in Japanese EFL learners’ cognitive processing during reading

different cohesive expository texts on science topics.
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4.4 Experiment 4: Effects of Text Cohesion on Japanese EFL Readers’ Inference
Generation
4.4.1. Purpose and Research Questions

Experiment 4 was designed to further investigate the effects of text revision based
on the results of Experiments 2 and 3, where readers’ comprehension was investigated.
Experiment 4 overcame the limitation faced in Experiments 2 and 3, which measured
readers’ comprehension only on the basis of post-reading tasks such as written recall,
why-questions, and questionnaires, without measuring their cognitive processes or
strategies during reading. The offline tasks were only able to indicate the readers’ memory
and recall outcomes. In contrast, an online task could be used to assess readers’ cognitive
processing during reading. Thus, to further investigate the effect of text revision on
readers’ cognitive processes and comprehension, an online task (e.g., think-aloud task) is
necessary.

To overcome the limitations discussed above, Experiment 4 focused on the effects
of text cohesion on Japanese EFL readers’ cognitive processing during reading. To
observe the cognitive processing, a think-aloud task was adopted, in which the reader was
asked to verbalize what they were thinking while reading. As mentioned earlier,
Experiment 3-A employed this method. However, due to the scope of Experiments 3-A
and 3-B (effects of text cohesion on comprehension outcome), Experiment 3-A did not
analyze the protocol data. Thus, this section (Experiment 4) used the think-aloud protocol
data collected in Experiment 3-A.

In addition, the researcher attempted to include not only the language proficiency
of the readers, but also their cognitive-allocation tendencies during reading (i.e., whether
they tend to generate inferences frequently) as analysis factors. Thus, the main data of

this experiment were collected in Experiment 3-A, the goal of the study and analytical
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perspective being different from Experiment 3-A. The three research questions in

Experiment 4 are given below:

RQ5-1: Does cohesion affect inference generation among Japanese EFL readers
while reading scientific expository texts?

RQ5-2: Does the cohesion effect on inference generation from scientific
expository texts vary as per the readers’ proficiency?

RQ5-3: Does the cohesion effect on inference generation from scientific
expository texts vary depending on the readers’ processing tendency

during reading?

Since the cohesion manipulations help the reader understand science texts (positive
effects of high-cohesion texts in Experiment 3-B), it is possible to note differences in
comprehension and cognitive processes when the cohesion of the texts is different.
Moreover, the type of text facilitating readers’ inferences would depend on the proficiency
of the readers, as seen in previous experiments (e.g., Horiba, 1996). Specifically, when
the reader’s proficiency level is high, the high-cohesion text may become redundant and
prevent the reader from generating inferences. Therefore, it is expected that drawing
inferences and higher cognitive processes will be more active in low-cohesion texts.
However, if the reader’s comprehension skill is poor and he or she is not able to draw
inferences due to weak cognitive processes, inferences may be more easily triggered if

the relationships are made explicit in high-cohesion texts.
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4.4.2 Method
4.4.2.1 Participants

Since data collection was conducted in Experiment 3-A, the participants of
Experiment 4 were the same as those of Experiment 3-A (i.e., 40 Japanese EFL
undergraduate and graduate students whose native language was Japanese). The
participants were divided into two reading proficiency groups to obtain the reading
proficiency test scores in the analysis of Experiment 3-A. Participants were further
divided into different reading process groups based on the results of a cluster analysis for
the think-aloud protocol. Readers’ proficiency and cognitive processing patterns were

treated as reader factors in the data analysis.

4.4.2.2 Materials
Experimental texts

The experimental texts were science texts used in Experiment 3-A. The two texts
(“Eftects of Heat [on Objects, Matter]; EH,” “The Needs of Plants; TNP”’), which explain
scientific ideas, were adopted from McNamara et al. (2011) with two versions of cohesion
for each text (high-cohesion/low-cohesion). See Section 4.3.1.2.2 and Appendices A, B,

M, and N for further details.

Think-aloud task

Readers’ cognitive processing and strategies of reading were assessed through an
online think-aloud task. Participants were asked to verbalize their thoughts while reading.
They practiced the think-aloud task before the experiment. A model passage extracted
from McNamara et al. (1996) was used for practice. (See Appendix P).

In the experiment, participants received a brief instruction of the task, being asked
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to read the model passage while listening to a model CD of a think-aloud protocol. After
listening to the model CD, they read out short model passages to practice reading while
expressing what they were thinking. If they faced further issues during the think-aloud
task, the researcher guided them accordingly. Then, they read experimental texts in

different cohesion conditions while doing the think-aloud task.

L2 reading proficiency test

As in Experiment 3-A, to examine participants’ L2 reading proficiency, a 24-item
test was adopted from the reading section of the pre-first and second grades of the EIKEN
test (Gakken Education Publishing, 2014; Obunsha, 2014). Six items were extracted from

the pre-test, and 18 items were extracted from the second grade of the test.

4.4.2.3 Procedure

Since the data analyzed in Experiment 4 were collected in Experiment 3-A, the
procedure followed in this study was the same as Experiment 3-A. The study was
conducted in a 100-min session, including four phases: pre-study session, reading session

(first and second), post-reading session, and test session (see Figure 4.6 in Section

43.12.3).

4.4.2.4 Scoring and Data Analysis
L2 reading proficiency test

The data were scored by the researcher alone. If a participant’s answer was correct,
they were given one point for each item. The test consisted of 24 items; thus, the possible

score ranged from 0 to 24.
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Think-aloud protocol

To score the participants’ think-aloud protocol, this study applied the coding system
from frameworks of previous studies (Horiba, 2013; Kimura, 2015; Shimizu, 2015). The
frameworks were chosen because the studies focused on Japanese EFL learners’ reading
process and strategy use, similar to the present study.

First, to determine the framework of this study, some categories used in prior
studies were combined or deleted. All participants’ audio data were transcribed and
divided into almost-clauses by the researcher alone. Then, each clause was categorized
into one of the following 12 subcategories: (a) word analysis, (b) sentence analysis, (c)
paraphrase, (d) backward inference, (e) predictive inference, (f) association, (g)
evaluation, (h) reaction, (1) self~-monitoring, (j) text organization, (k) reading aloud, and

(1) others (see Table 4.23).

Table 4.23

Categories of Think-Aloud Protocols Used in Experiment 4

Analysis Para- Inference Response Meta comment

PL phrase

(a) word

(b) sentence  (c) para-  (d) backward
(k) reading phrase (e) predictive
aloud

(f) association
(g) evaluation
(h) reaction

(1) self-monitoring
(j) text organization

Note. PL = processing level; C = categories.

Second, these 12 categories were integrated into five process categories: (1)
analysis, (2) paraphrase, (3) inference, (4) response, and (5) meta comment. These
categories and examples of the think-aloud protocol are available in Appendix Q.

Word and sentence analysis were combined in the analysis category, as these

categories included participants’ analysis of the form and meaning of text surface
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information. The paraphrase category was the same as the subcategory of paraphrase, in
which participants attempted to rephrase the expression of the text in their own words.
Backward inference and predictive inference were integrated into the inference process,
where the participants tried to understand the ideas in the text and integrated the text
content with their own knowledge (e.g., background knowledge). The inference activity
leads to a deeper understanding and coherent representation of the text. On the other hand,
response, including the association, evaluation, and reaction subcategories, was
categorized as a process in which participants create an active response based on text
content or their background knowledge. The reaction process is distinguished from the
inference process in that it does not promote a deeper understanding of the text. The
reaction process consists of readers’ comments that are not directly related to the text
content and can be regarded as a strategy to actively understand the writer’s message by
analyzing the relationship between the writer, the text, and the reader themselves (Kimura,
2015). The meta-comment consisted of two subcategories: self-monitoring and text
organization. This is the process by which participants analyze their understanding of the
text from a higher viewpoint.

Two undergraduate students majoring in English categorized 30% of participants’
protocols into 12 subcategories. The reliability of raters’ categorization was 90.60%.
Disagreements were resolved through raters’ discussions. The remaining 70% of the data
were sorted by the researcher alone. After scoring, the frequency of each category was
calculated based on the scores. Additionally, as each participant’s comments differed, an
arcsine transformation was performed on the total frequency of the five processes’

comments and compared from the same perspective.
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4.4.3 Results
4.4.3.1 L2 Reading Proficiency Test

Again, the data collected in Experiment 3-A was used in this analysis. As
mentioned earlier, the reliability of the L2 reading proficiency test was sufficient
(Cronbach’s a = .87) after excluding one item because of its low discriminability. Before
the main analysis, the participants were classified into two reading proficiency groups
(see Table 4.17 in Section 4.3.1.3.1). The median of the test scores was used to divide
participants into a high-proficiency group (n = 17) and a low-proficiency group (n = 23).
The mean score of the high-proficiency group (M = 18.53, SD = 2.83) was significantly
higher than the low-proficiency group (M = 10.26, SD = 3.14), t(38) = 8.58, p <.001, d =

2.75.

4.4.3.2 Think-Aloud Protocol

Table 4.24 shows the production rate of think-aloud comments of participants per
category after reading the content of different cohesion texts. The data were a result of
the arcsine transformation, which was conducted because the comments differed
depending on the categories or text cohesion. As shown in Table 4.24, the participants
frequently produced lower-level processing comments (e.g., analysis) and few comments

on higher-level processes (e.g., inferences, responses, and meta comments).

158



Table 4.24

Proportions of Think-Aloud Comments (%) for Process Level by Text Cohesion in

Experiment 4

High-cohesion Low-cohesion
Process Category M 95% CI  SD M 95% CI SD
Analysis ~ Word 35.35 [3372 '8872]’ 8.00 34.06 [33615549]’ 7.83
Sentence 35.62 5)7366(%’ 6.26 34.59 [3372(?99]’ 7.91
Read aloud  28.99 [3225 ':35]’ 10.89 30.62 [32462985]’ 11.61
Paraphrase 4.07 [528259]’ 5.64 4.89 Ej;]’ 5.00
Inference ~ Backward 5.17 [63158332]’ 4.30 4.82 [6360(;5], 5.62
Predictive 1.66 [207602]’ 3.30 1.97 [21904?]’ 3.07
Response  Association  2.40 [31.'7090]’ 4.42 3.06 [416466], 5.07
Evaluation  0.79 [i(.)é(;?’ 2.79 1.39 [203471] 3.10
Reaction 2.18 [31.;)69]’ 3.44 1.37 [202469], 2.81
Meta Efcl)iitoring 5.94 [74;118]’ 4.64 6.71 [85(???], 4.16
Comment gi’;mzaﬁon 1.47 [20,;?96]’ 322 LIS [2954‘5]’ 2.84

Note. CI = confidence interval; SD = standard deviation.
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Table 4.25 shows the descriptive statistics of readers’ comments based on the
readers’ proficiency and text condition. It is explicit in the data that Japanese EFL learners
tended to engage mostly in the analyzing process during reading, regardless of the readers’
proficiency. Participants produced more than 73% of the comments analyzed. Although
low-proficiency readers generated very few comments on inference (high cohesion: M =
3.62.,SD =3.17, low cohesion: M =4.35, SD = 5.36), high-proficiency readers produced

more (high cohesion: M = 8.96, SD = 5.49, Low cohesion: M = 7.29, SD = 6.93).

Table 4.25
Descriptive Statistics for Process Levels of Think-Aloud Comments by Readers’

Proficiency and Text Cohesion in Experiment 4

High (n=17) Low (n=23)

High-cohesion =~ Low-cohesion  High-cohesion = Low-cohesion

Process M SD M SD M SD M SD

Analysis 74.38  8.51 73.21 6.40 78.62  7.02 7779 7.52

Paraphrase 432  6.89 485 535 3.88 4.83 492 497

Inference 896 5.49 729 693 3.62  3.17 435 536
Response 5.56 6.14 6.18  5.37 3.15 551 410 5.89
Meta 6.87 4.09 9.08 3.99 6.56 5.72 597 425

Note. SD = standard deviation; Meta = meta comment.

Figures 4.10 and 4.11 also describe readers’ comment rates of each process by high-and

low-proficiency readers, respectively.
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Figure 4.10
Means of Rates of Think-Aloud Comments for High- and Low-Cohesion Texts by High-

Proficiency Readers in Experiment 4
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Note. Error bars represent the standard errors of the means.

Figure 4.11
Means of Rates of Think-Aloud Comments for High- and Low-Cohesion Texts by Low-

Proficiency Readers in Experiment 4
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161



To examine the effects of text cohesion on readers’ allocation of cognitive resources,
a 2 (proficiency: high proficiency, low proficiency) x 2 (text: high cohesion, low
cohesion) x 5 (process: analysis, paraphrase, inference, response, and meta comment)
three-way mixed ANOVA was conducted on the production rates with arcsine
transformation in the think-aloud protocol task. This analysis was conducted with the
reader’s proficiency as a between-participant variable and text and process as within-
participant variables. The result showed a significant effect of Process x Proficiency with
few effect sizes, F(4, 152) = 3.27, p = .013, n?> < .01. The results also showed that the
main effect of the process was significant, F(4, 152) = 1250.45, p <.001, n> = .96, with a
large effect size, whereas the main effect of text, F(1, 38) = 1.12, p = .296, n*> < .01, and
proficiency were not significant, F(1, 38) = 3.10, p = .087, n?> < .01. Other interaction
effects (Text x Proficiency, Text X Process, and Text x Proficiency) were insignificant as
well. These results indicated that allocation of significantly different cognitive resources
for different processes of reading was not affected by text cohesion and readers’
proficiency.

To investigate the effect of text cohesion on readers’ allocation of cognitive
resources from different perspectives, a hierarchical cluster analysis was performed on
the 40 participants’ comments of the think-aloud protocol task. This analysis classified
participants by gathering similar categories and rates of the think-aloud comments into a
cluster. Readers were divided into two groups based on their reading patterns or allocation
characteristics. Ward’s method with the squared Euclidean distance technique was used.
Through the analysis, two cluster groups, namely cluster 1 (n = 13) and cluster 2 (n =27)
were found. To check the difference in the cluster group scores of the L2 reading

proficiency test, a z-test was conducted. The mean score of cluster 1 (M = 16.38, SD =
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5.55, Max = 23, Min = 7) was significantly higher than that of cluster 2 (M = 12.51, SD
=4.44, Max =20, Min=3), t(38) = 2.38, p = .023, d = 0.80, and the effect size was large.

Additionally, to ensure the discriminability of the two clusters, a multivariable
analysis was conducted on the 40 participants’ comment rates of the think-aloud protocol
task. The results showed significant differences (p <.01) between clusters 1 and 2 in some
process-level comments (e.g., analysis, inference, association). Cluster 2 tended to be
more active in the analysis process, whereas cluster 1 tended to engage more in higher
processes (i.e., inference, response, and meta comment). Thus, participants in cluster 1
were labeled higher-level processing readers, and participants in cluster 2 were labeled
lower-level processing readers based on their allocation of cognitive resources.

Figures 4.12, 4.13, and Table 4.26 display the production rate of the think-aloud
comments per process by cluster group and reading condition (i.e., high cohesion and low
cohesion). These data were also the result of the transformation of arcsine as a prior

analysis.
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Figure 4.12
Means of Rates of Think-Aloud Comments for High- and Low-Cohesion Texts by Higher-
Level Processing Readers in Experiment 4
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Note. Error bars represent the standard errors of the means.

Figure 4.13
Means of Rates of Think-Aloud Comments for High- and Low-Cohesion Texts by Lower-
Level Processing Readers in Experiment 4
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Table 4.26
Descriptive Statistics for Process Levels of Think-Aloud Comments by Cluster Group and

Text Cohesion in Experiment 4

HPG (1 = 13) LPG (n=27)

High-cohesion =~ Low-cohesion  High-cohesion = Low-cohesion

Process M SD M SD M SD M SD

Analysis 69.04 5.36 67.63 4.18 80.56 5.92 79.80 4.79
Paraphrase 6.74  6.59 6.06 4.87 278  4.87 432 515
Inference 9.57 550 13.09 3.29 411 3.71 2.00 3.26
Response 10.94 5.11 11.09 4.14 091 225 2.04 3.63

Meta 798  6.28 10.33  3.48 6.07 431 583  4.03

Note. SD = standard deviation; HPG = higher-level processing group; LPG = lower-level

processing group; Meta = meta comment.

As shown in Table 4.26, readers in cluster 1 (higher-level processing group: HPG)
produced higher-level processing comments, such as inference, response, and meta
comments. Contrastingly, readers of cluster 2 (lower-level processing group: LPG) tended
to engage in lower-level processes such as analyzing words and sentences. This tendency
was the same as that shown in Table 4.25 because the two cluster groups had different
proficiencies, similar to the prior distinction.

To determine the effect of text cohesion on readers’ allocation of cognitive
resources, a 2 (cluster: higher-level processing group, lower-level processing group) x 2
(text: high-cohesion, low-cohesion) % 5 (process: analysis, paraphrase, inference,
response, and meta-comment) three-way mixed ANOVA was conducted on the

production rates with arcsine transformation in the think-aloud protocol task. This
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analysis was conducted with cluster groups (HPG and LPG) as a between-participant

variable and text and process as within-participant variables.

Table 4.27 displays the results of the ANOVA.

Table 4.27

ANOVA Results for Main Effects and Interaction Effects of Cluster and Cohesion

Process on Think-Aloud Protocol in Experiment 4

and

Source SS df MS F p n?
Between participants
Cluster (CL)  507.87 1.00 507.87 71.54 <.001 <.01
Error 269.75 38.00 7.10
Within participants
Text (T) 10.62 1.00 10.62 4.26 046 <01
TxCL 16.78 1.00 16.78 6.74 013 <01
Error (T) 94.70 38.00 2.49
Process (P) 258171.70 2.56 101045.25  1897.61  <.001 .95
P xCL 5074.55 2.56 1986.12 37.30 <.001 .02
Error (P) 5169.93 97.09 53.25
TxP 48.72 3.57 13.66 0.81 507 <01
T x P xCL 178.92 3.57 50.17 2.98 026 <01
Error (T xP)  2279.36 13553  16.82
Total 271822.90 188.33




The results showed the interactional effect of Text X Process x Cluster with a small effect
size, F(3.57, 152) = 50.17, p = .026, n* < .01, and a significant interactional effect of
Process x Cluster, F(2.56, 97.09) = 1986.12, p < .001, n?> = .02, with a small effect size.
The results also showed significant main effects of cohesion, process, and cluster, and a
significant interaction effect of Text x Cluster (see Table 4.27). However, the interactional
effect of Text x Process was not significant, F(3.57, 152) = 13.66, p = .812, 0> < .01.

Although there were some statistically significant observations in this analysis, the
main focus of the present experimental study was to investigate the effects of text
cohesion.

To examine the three-way interaction of Text X Process % Cluster in more detail,
the processes were further analyzed. The results showed a significant interaction effect of
Cluster x Text cohesion on the inference process, F(1, 38) = 11.59, p = .002. The results
also indicated that higher-level processing readers generated statistically significantly
more inferences when they read the low-cohesion text (M = 13.09, SD = 3.29) compared
to the high-cohesion text (M = 9.57, SD = 5.50), p = .014. In contrast, lower-level
processing readers generated more inferences when reading the high-cohesion text (M =
4.11, SD =3.71) than when reading the low-cohesion text (M =2.00, SD = 3.26), p =.031.

These interaction results (see Figure 4.14) indicate that text cohesion affects readers’
inference generation differently depending on readers’ characteristics (i.e., allocation of

cognitive resources).
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Figure 4.14
Mean Inference Rates in Think-aloud Comments for High- and Low-Cohesion Texts by

Higher- and Lower-Level Processing Readers in Experiment 4
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Note. HPG = higher-level processing readers; LPG = lower-level processing readers.

Error bars represent the standard errors of the means.

Further analyses by cluster also showed significant effects of Text x Process. That
is, while reading high-cohesion texts, differences between HPG’s comments and LPG’s
comments on analysis (p < .001), inference (p = .001), and response (p < .001) were
significant. These results indicate that higher-level processing readers produced
statistically significantly more comments on inference and response compared to lower-
level processing readers, whereas lower-level processing readers produced more
comments on analysis compared to higher-level processing readers. Similarly, while
reading low-cohesion texts, readers’ comments on analysis (p <.001), inference (p <.001),
response (p <.001), and meta comments (p = .001) were significantly different between

HPG and LPG. The higher-level processing readers generated statistically significantly
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more comments on inference, response, and meta comments than the lower-level
processing readers, except for one process of analysis.

Based on the above results, it was observed that text cohesion influenced readers’
high-level processing (i.e., inference generation) during reading. The low-cohesion text
improved higher-level processing readers’ inference generation compared to the high-
cohesion text, whereas the high-cohesion text facilitated lower-level processing readers’
inferencing process compared to the low-cohesion text. These results indicate that readers’

reading process is affected by text cohesion, as well as, readers’ proficiency.
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4.4.4 Discussion
Response to RQ5-1: Does cohesion affect inference generation among Japanese EFL
readers while reading scientific expository texts?

The result of the three-way ANOVA of readers’ think-aloud protocols showed that
text cohesion affects EFL learners’ reading processes. In particular, higher-level
processing readers, who tend to engage in higher-level processes (i.e., inference
generation) during reading, generated more inferences for low-cohesion text than for
high-cohesion text. In contrast, lower-level processing readers, who tend to engage in
lowwer-level processes (i.e., word analysis) during reading, generated more inferences
while reading high-cohesion text than low-cohesion text.

This result suggests that high-cohesion text could be facilitative for Japanese EFL
readers with lower-level processing skills. In contrast, it is suggested that low-cohesion
text could be beneficial for Japanese EFL readers with high-level processing skills to
produce more inferences. The conducible effect of high-cohesion text on less-skilled
learners observed in this experimental study corresponds with prior studies (e.g.,
Loxterman et al., 1994; Yano et al., 1994) and Experiment 3-B in the dissertation. In
addition, the reverse cohesion effect that low-cohesion text enhances skilled readers’
active inferencing process corroborated the results of previous studies that hypothesized
a similar reverse cohesion effect (e.g., McNamara, 2001; McNamara et al., 1996;
O’Reilly & McNamara, 2007) and Experiment 2-A in this dissertation. Below are some
possible explanations for these results.

First, a possible explanation of the high-cohesion text effect on lower-level
processing readers is the increased availability of information. It has been shown that
readers need to infer ideas to fill in gaps in the text while reading low-cohesion texts

(Hosoda, 2016; Kintsch, 1994; McNamara et al., 1996; McNamara & Kintsch., 1996;
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Ozuru et al., 2010). Thus, low-proficiency readers may have difficulty in higher-level
processing (e.g., inferencing). Indeed, as shown in the result section, lower-level
processing readers—who had lower scores on the L2 proficiency test than higher-level
processing readers—produced mostly analysis comments since they did not allocate their
cognitive resources to higher-level processes. However, high-cohesion text provided
readers with explicit signals and cues, which contributed to lower-processing readers’
activation of identifying inference gaps within the text (e.g., Daneman & Hannon, 2001).
Thus, by providing sufficient explicit relationships of ideas in high-cohesion texts,
readers, who tend to engage in lower-level processes during reading and have difficulty
in constructing coherent mental representations, might be able to make important
inferences. This suggestion has also been proposed by Hall et al. (2015).

Second, concerning the result of the reverse cohesion effect, the same interpretation
as prior studies can be regarded as reasonable. McNamara (2001), McNamara et al.
(1996), and O’Reilly and McNamara (2007) suggested in their studies that high-cohesion
text may not be of benefit for high-knowledge readers because such readers do not tend
to use their own knowledge to integrate ideas of the text when the high-cohesion text
already supplies the information needed to make inferences. In addition, high-cohesion
text has the probability of making readers passive (McKoon & Ratcliff, 1992). This
interpretation is supported by the results of the questionnaire in Experiment 3-A, where
the data analyzed in Experiment 4 were collected. According to the descriptive statistics
for the questionnaire, high-proficiency readers felt that the high-cohesion text was more
difficult than the low-cohesion one, whereas low-proficiency readers felt the low-
cohesion text was more difficult than the high-cohesion one. Although the interaction
effect discussed here was not purely attributed to the readers’ proficiency but also to their

cognitive allocation grouping, it may be possible that readers with high proficiency find
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highly cohesive text bothersome. This is because high-proficiency readers can infer
information without elaborate revisions. Based on these explanations, it is concluded that
high-proficiency readers who seem to have enough skills to generate inferences do not
gain an advantage from high-cohesion texts but rather from low-cohesion texts.

In summary, based on the results of the think-aloud task, the positive effect of high-
cohesion text on lower-level processing readers and the positive effect of low-cohesion

text on higher-level processing readers are revealed.

Response to RQ5-2 and RQS5-3: Does the cohesion effect on inference generation from
scientific expository texts vary as per the readers’ proficiency? / Does the cohesion
effect on inference generation from scientific expository texts vary depending on the
readers’ processing tendency during reading?

As discussed above, the results of the ANOVA of the think-aloud task presented an
interactional effect between readers and text. That is, higher-level processing readers
allocate more cognitive resources in the inferencing process when reading low-cohesion
text, and in turn, lower-level processing readers allocate more cognitive resources when
reading high-cohesion text. From this result, one interaction effect of readers’ proficiency
and text cohesion was seen. This interaction effect partially corroborated previous studies
(Hosoda, 2016; Linderholm et al., 2000; McNamara, 2001).

Although such an interaction was not observed for reader proficiency (RQ5-2), it
was observed for readers’ processing tendencies during reading (RQ5-3), which seemed
to be related to reader proficiency. Since proficiency has been treated as a factor of readers
in past experiments, an interaction of cohesion with proficiency was expected here as
well. However, it was suggested that not simply proficiency, as measured by a reading

test, but readers’ processing tendencies during reading may affect the cohesion during
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reading. This is one of the new findings of this study, as it has not been examined in
previous studies on text cohesion.

The results are reasonable because text cohesion manipulation is related to readers’
comprehension and bridging inferences during reading. Prior studies revealed that
interactional effects were characterized by using difficult passages for participants
(Linderholm et al., 2000), or when conducting an experimental study on low-knowledge
learners (Ozuru et al., 2009). As mentioned, the experimental materials (texts) were not
very difficult for the participants in Experiments 3-A and 4. Therefore, readers who were
relatively proficient and could engage in higher-level processing during reading were able
to actively engage in inferential activities in low-cohesion texts. Conversely, for lower-
processing readers, who tended to engage in lower-level processing such as recognizing
individual words and understanding their meanings, the high-cohesion texts provided
markers that highlighted the relationships between individual elements and allowed
readers to make inferences from elaborate pieces of information. Therefore, it is plausible
that the effect of text cohesion differed in terms of the processing tendencies during
reading, rather than timed reading tests, which depend on readers’ knowledge of the
meaning of words and speed of reading. These results indicate that text cohesion has a
varying effect on drawing inferences and processing information during reading, based
on the reader's processing tendency during reading. However, since this study used the
think-aloud method, which relies on the spontaneous utterances of the reader, it should

be noted that future research using objective measures is necessary.

4.4.5 Conclusion of Experiment 4
Experiment 4 was conducted to explore the effects of text cohesion on Japanese

EFL readers’ processing during reading where they were provided two versions of
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cohesive texts on science topics. To extend the findings of the cohesion effects on EFL
readers and overcome the limitations of past studies, Experiment 4 analyzed readers’
processing while reading high-cohesion and low-cohesion science texts. By using the
think-aloud method and considering readers’ factors (i.e., reading proficiency and reading
processing tendencies), Experiment 4 addressed the research questions below.
RQ5-1: Does cohesion affect inference generation among Japanese EFL readers
while reading scientific expository texts?
RQ5-2: Does the cohesion effect on inference generation from scientific
expository texts vary as per the readers’ proficiency?
RQ5-3: Does the cohesion effect on inference generation from scientific
expository texts vary depending on the readers’ processing tendency

during reading?

The results of Experiment 4 showed that text cohesion did not have a specific effect
on readers’ processing during scientific text reading (RQ5-1) and that reader proficiency
did not alter the effect of cohesion on processing during reading (RQ5-2). Even so,
depending on the reader’s processing tendency during reading, text cohesion affects the
reader’s inference production during reading different cohesion texts (RQ5-3).

Specifically, the results revealed that higher-level processing readers generated
more inferences for low-cohesion text than for high-cohesion text. In contrast, lower-level
processing readers generated more inferences while reading high-cohesion text than low-
cohesion text (RQ5-3). These results suggest that text cohesion has a varying effect on
inference processing during reading, depending on the reader’s level of processing during
reading.

Based on the fact that text cohesion influences readers’ processing during reading,
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this study’s results can be utilized for inference and strategy instruction for students facing
reading difficulties. Although this study did not directly examine the relationship between
text comprehension and processing of EFL readers, it would be desirable to develop
future research that investigates how text coherence affects reading comprehension and

the resulting learning derived from the text.

4.5 Conclusion of Study 2

Study 2 aimed to explore the effects of text cohesion (revised text in terms of
cohesion) on Japanese EFL readers. It consisted of six experimental studies, including
two follow-up experiments (Experiment 1; Experiments 2-A, 2-B; Experiments 3-A, 3-
B; and Experiment 4). Here is a summary of the results obtained from the experiments:

Experiment 1 tested whether Japanese EFL readers were sensitive to English text
cohesion, by using a cohesion judgment task. The results revealed that EFL readers were
not sensitive to text cohesion when they were not provided with any specific reading
direction. In Experiment 2, the effects of cohesion on Japanese EFL readers’
comprehension of expository texts on social topics were investigated using a written
recall task. The results of Experiments 2-A and 2-B showed that text cohesion affected
readers’ literal and deep comprehension when their English proficiency was at a certain
level (Experiment 2-A), while low-cohesion texts facilitated readers’ comprehension
compared to high-cohesion texts. In addition, it was found that the effects of text cohesion
on readers’ comprehension differed depending on their proficiency level. When readers
had adequate proficiency, low-cohesion texts improved their comprehension compared to
high-cohesion texts (Experiment 2-A); however, when readers’ proficiency was relatively
low, text cohesion did not affect comprehension (Experiment 2-B).

Experiment 3 tested the effect of text cohesion on Japanese EFL readers using
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science expository texts of different cohesions. The results suggested that text cohesion
affected readers’ literal comprehension when their proficiency was low, whereas there
were no effects of text cohesion when readers’ proficiency was high. Thus, high-cohesion
text was found to facilitate comprehension of relatively low-proficiency readers
(Experiment 3-B).

Experiment 4 examined the effects of text cohesion on Japanese EFL readers’
processing during reading using the think-aloud method, taking into account the
proficiency of the readers and their processing tendencies. The results revealed that lower-
level processing Japanese EFL learners could generate more inferences in high-cohesion
text than in low-cohesion text. In contrast, high-level processing readers produced more
inferences in low-cohesion text compared to high-cohesion text.

The results of these experiments suggest that (a) Japanese EFL readers are not
aware of the high and low levels of text cohesion unless they are given special instructions,
but (b) text cohesion may significantly affect readers’ reading comprehension and
inference generation during reading.

Moreover, the effects of manipulating text cohesion are not necessarily the same
for readers of varying proficiency levels and reading styles (e.g., high-cohesion text leads
to better comprehension than does low-cohesion text). Rather, the effect of manipulating
text cohesion was shown to be significantly related with the reader’s proficiency,
processing tendencies during reading, target text genre, and difficulty level. This
dissertation, which investigated the effect of text cohesion on Japanese EFL learners’
reading through multiple experiments and methods, provides valuable suggestions for
EFL reading research. The findings and discussion of the text analyses and experiments

are discussed in the next chapter.
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Chapter 5

General Discussion

This chapter provides an overview of the findings of the two text analyses and six
experimental studies to propose a comprehensive discussion of text cohesion and EFL
reading. In the following three sections, I summarize the results of each study and discuss
three perspectives: (a) the relationship between text difficulty and text cohesion in reading,
(b) text cohesion manipulation and its effects on readers’ comprehension of expository

texts, and (c) readers’ factors interacting with text cohesion in EFL reading and processing.

5.1 Text Difficulties and Cohesion in Reading
First, Study 1 is reviewed to discuss the relationship between text difficulties and
cohesion in reading. In Study 1, the following two research questions were posed:
RQI-1: In English language textbooks for Japanese EFL learners, how do the texts
for different grade levels differ in terms of cohesion?
RQI1-2: In the EIKEN tests for Japanese EFL learners, how do the texts for different

grade levels differ in terms of cohesion?

In Study 1, Text Analyses 1 and 2 were conducted to answer RQ1-1 and RQ1-2,
respectively. Text Analysis 1 analyzed 222 units in 20 teaching materials and English
textbooks for Japanese EFL readers (from elementary, middle, and high schools) using a
Coh-Metrix text analyzer (e.g., McNamara et al., 2014). The results revealed that
reference cohesion, which shows the overlap between words and concepts between
adjacent sentences, in English textbooks became less cohesive as the school grade

increased. However, the results for deep cohesion, which reflects how well the
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information, ideas, and events in the text are related by connectives, were not linear; high
school textbooks, which increased in text length, had the highest deep cohesion.

Expressly, the answer to RQ1-1, specifically, the reference cohesion, shows that
the more difficult the English sentence, the lower the cohesion, and the text is less explicit
for the reader. However, deep cohesion, which is reflected by the amount of causal and
intentional conjunctions, was the most cohesive in high school textbooks with a large
amount of vocabulary and content.

Further, Text Analysis 2 analyzed reading passages in the EIKEN test (Grades 1—
3), a standardized English test common in Japan, to investigate texts other than English
textbooks. The results of analyzing 501 texts in EIKEN tests by Coh-Metrix suggested
that reference cohesion decreases as the text becomes more difficult. Similarly, deep
cohesion tended to decrease as the text became more difficult (from Grade Pre-2 to Grade
1). However, it was confirmed that cohesion was low even in Grade 3, the easiest grade
of the texts analyzed.

Regarding the reference cohesion in RQ1-2, which is the degree of overlap of
content words and the same concepts in a text, the degree of overlap decreases as the
English text becomes more difficult and less cohesive. In contrast, deep cohesion, which
is reflected in the amount of conjunctions in the text, did not change linearly with the
difficulty of the text. Regarding the EIKEN texts, the deep cohesion was relatively high
for the texts in higher grades, while it was low for those in intermediate grades.

Considering the results of Text Analyses 1 and 2, the same tendency was confirmed
for reference cohesion. That is, the higher the difficulty and level of the text, the lower
the reference cohesion, and the lower the difficulty, the higher the reference cohesion.

This is reasonable given that easier texts use simple sentences that repeat certain

words and phrases for younger and less proficient readers. However, in more difficult
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texts, paraphrasing, pronominalization, and ellipsis are more likely to occur than the
simple repetition of nouns, and the reference cohesion is likely to be lower. These results
are consistent with previous research on L1 (e.g., McNamara et al., 1996), which argued
that readers with poor knowledge often struggle to understand difficult texts because the
elements described are not explicit or lack relational connectives; such low-cohesion texts
are considered to be difficult for readers. This is consistent with claims that text cohesion
is a significant aspect of text difficulty (McNamara et al., 2012; McNamara et al., 2014).

However, for deep cohesion, which is determined by the use of connectives of
causal and intentional relationships, no consistent results were observed in Text Analyses
1 and 2. This could be due to the differences in the materials used in the analyses. Text
Analysis 1 analyzed textbook texts including dialogue. Some textbooks were organized
using dialogue-based texts for learners, and I included such texts for grasping tendencies
in English textbooks. In contrast, Text Analysis 2 included more explanatory texts than
the textbooks used in Text Analysis 1. Because Text Analysis 2 was conducted using
EIKEN test passages, the analyzed materials were varied from short passages to long
difficult expository texts from different grade levels.

Taken together, it is suggested that the reference cohesion can be a predictor of EFL
text readability (i.e., the higher the reference cohesion, the easier it is for EFL readers),
but the deep cohesion can interact complexly with difficulty and other text features.
Indeed, the results for deep cohesion were not consistent between Text Analyses 1 and 2.
This implies that the relation between deep cohesion and text difficulty was not as simple
as that of reference cohesion without considering text genres, which determines the use
of connective expressions in texts. This is reasonable considering that the different genres
of texts for L1 readers differ in cohesion indexes (Lightman et al., 2007). Deep cohesion

is sensitive to the use of connective expressions in a text, and text genre affects the writing
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style of a text. Thus, Text Analyses 1 and 2, which focused on different genres, yielded
inconsistent results. I have to admit the limitation of Study 1 was that the analysis did not
consider text genre or topics. Therefore, further studies should be conducted on this matter.
Deep cohesion and readability relations need to be discussed in text analyses controlling
for text genre factors.

While I cannot conclude the relationship between deep cohesion and text
readability for EFL materials, reference cohesion can be a possible predictor of readability.
The present finding about reference cohesion and text difficulty is in accordance with
Nahatame (2021). He examined the relationship between cohesion and difficulty of
reading materials for young L2 learners, and revealed that multiple indices of cohesion
contributed about 40% to the prediction of text difficulty but cautioned that cohesion did
not completely explain it. It cannot be concluded that text readability is completely
attributable to the reference cohesion of a text; however, we can say that the reference
cohesion index is an essential index for estimating reading difficulty for L2/EFL readers.

However, in L1 and ESL research, reverse tendencies were observed. That is, the
reference cohesion increases across grade levels (McNamara et al., 2012; Plakans &
Zeynep, 2016). Thus, it should be noted that the present findings can be applied to EFL
reading materials in which some manipulations or word/grammar controls are conducted
compared to those of ESL or L1 readers. Thus, further large-scale studies considering
material language (as L1/ESL/EFL) and grade levels (e.g., college-level) need to be

conducted.
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5.2 Manipulation of Text Cohesion and Readers’ Understanding
Based on Study 1, Study 2 examined the effect of the strength of text cohesion on
reading comprehension. The study was composed of six experimental studies. By
conducting several experiments, Study 2 answered 11 research questions. To discuss the
effects of cohesion manipulation on L2 reading, I will summarize the results of each study.
First, Experiment 1 set the following research questions:
RQ2-1: Are EFL readers aware of the degree of cohesiveness of a text?
RQ2-2: Do EFL readers judge high- and low-cohesion texts differently in terms of

their proficiency level?

The cohesion judgment task was conducted in Experiment 1 to test readers’ sensitivity to
cohesion. Two cohesion versions of texts were used for expository texts of scientific
content. One was a low-cohesion text with less use of connectives and a lesser degree of
noun redundancy; the other was a high-cohesion text with a high use of connectives, noun
repetition, and additional information. University students of Japanese EFL learners read
high- and low-cohesion texts and judged their cohesiveness. The results suggested that
although readers gave a higher cohesive rate to high-cohesion texts and a lower rate to
low-cohesive texts, the difference in ratings was not statistically significant (RQ1-1). For
RQ1-2, the results also showed that there was no effect of reader proficiency on cohesive
judgment.

The results are reasonable considering that Japanese EFL readers may not be
sensitive to the English writing style and may not make good use of linguistic cues in
texts (Ozono & Ito, 2003). Participants were not given any pre-reading instructions to
grade cohesion before reading the texts. Therefore, the readers were possibly focused on

text comprehension and did not set their reading criteria on cohesion, which is a textual
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feature.

L1 and L2 reading studies dealing with reading instructions that give readers a
specific reading goal or direction suggest that such instructions affect readers’ standards
of coherence (e.g., van den Broek et al., 2011). A standard of coherence is defined as “the
degree of comprehension that a reader attempts to achieve during the reading of a text”
(Linderholm et al., 2004, p. 168), and affects readers’ processing and comprehension (e.g.,
Ushiro et al., 2018). Indeed, Nahatame (2017), who investigated Japanese EFL readers’
employment of standards of coherence, suggests that EFL readers can be sensitive to the
coherence of intentional and causal relations between sentences. Given that participants
in Experiment 1 received instruction to read experimental texts for their understanding,
the result that they could not significantly evaluate different cohesiveness was reasonable.

Nonetheless, text cohesion is a necessary element for readers to construct a
coherent understanding of the text (Halliday & Hasan, 1976; McNamara et al., 2014).
Although there have been L1 and L2/EFL reading studies that have investigated the
effects of cohesion manipulation and strategy instruction on reading (e.g., Kitajima, 1997;
McNamara et al., 1996; Horiba, 2017; Hosoda, 2016; Safaie, 2020), there is still room for
an investigation of readers’ sensitivity to text cohesion. Thus, to expand and validate the
present results, future studies concerning readers’ awareness of meta-linguistic
knowledge and cohesive devices are needed. Additionally, text cohesion is the degree of
cohesiveness of texts, and readers’ awareness and judgments can vary. Thus, various types
of cohesive ties (e.g., additive, temporal, and causal connectives, van Silthout et al., 2015)
and text genres should be used in further studies.

Experiment 1 showed that the degree of text cohesion was not statistically
significant in situations in which the reader was not instructed to pay special attention to

it. However, regardless of the reader’s awareness of the meta-features, structure and
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vocabulary can influence the reader's understanding. In Experiments 2 and 3, the effects
of text cohesion manipulation on readers’ comprehension were investigated. Furthermore,
by using non-scientific and scientific topics as materials for each experiment, the effects
of different text genres were tested. Moreover, the researcher investigated the effects of

readers’ reading proficiency levels. Experiments 2 and 3 answered the following

questions:

RQ3-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
comprehension of social expository texts?

RQ3-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of social expository texts?

RQ3-3: Does the cohesion effect on the comprehension of social expository texts
vary as per the readers’ proficiency level?

RQ4-1: Does high or low cohesion affect Japanese EFL readers’ surface-level
comprehension of scientific expository texts?

RQ4-2: Does high or low cohesion affect Japanese EFL readers’ deep-level
comprehension of scientific expository texts?

RQ4-3: Does the cohesion effect on the comprehension of scientific expository

texts vary as per the readers’ proficiency level?

To answer RQs 3-1, 3-2, and 3-3, high-cohesion and low-cohesion versions of non-
scientific texts were used in Experiment 2. Japanese EFL readers read two texts of either
version and completed comprehension measurement tasks, such as a written recall task.
In Experiment 2-A, which was conducted on a relatively high-proficiency group, the

results showed that the low-cohesion text facilitated readers' comprehension more than
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the high-cohesion text. However, Experiment 2-B, which was followed by students from
another university with a lower relative reading proficiency than Experiment 2-A, did not
confirm any difference in comprehension.

These results indicate that the effect of cohesion on the comprehension of similar
materials differs depending on the reader’s proficiency. This can be discussed from the
perspective of the reverse cohesion effect, which has been confirmed in previous studies
on L1 (McNamara, 2001; McNamara et al., 1996; McNamara et al., 2011; O’Reilly &
McNamara, 2007; Smith et al., 2021). Generally, increasing text cohesion can promote
readers’ comprehension (McNamara et al., 2012). The materials used in Experiment 2
described campaigns and issues related to nature and education and did not contain much
technical content. For such cases, it was found that low-cohesion texts can promote
comprehension rather than increase cohesion for readers with a certain level of
proficiency. However, for the less proficient readers who participated in Experiment 2-A,
no significant difference in comprehension by cohesion was confirmed. This study did
not compare different proficient readers in the same experiment and cannot strongly
conclude, though can suggest, that the effect of high-cohesion texts on comprehension
may be observed when targeting less proficient readers. Although Experiments 2-A and
2-B targeted only a limited number of readers of various proficiency levels, the findings
are valuable as they reveal that the effect of cohesion on text comprehension differs
depending on the reader's proficiency level in English.

Further, Experiment 3 examined the effect of cohesion on EFL readers'
comprehension of expository texts of scientific explanations. As in Experiment 2, to
answer the research questions, Experiment 3-A targeted relatively proficient
undergraduate and graduate students, and Experiment 3-B targeted relatively less

proficient undergraduate Japanese EFL learners. In Experiment 3-A, there was no
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significant difference between the high-cohesion and low-cohesion texts in
comprehension, as measured by the readers’ written recall task. Expressly, there was no
specific effect of either cohesion text to promote better comprehension. However,
Experiment 3-B, a follow-up experiment with less proficient learners, suggested that less
proficient readers specifically achieved better comprehension in high-cohesion science
texts.

These results may seem surprising and different from those of Experiment 2, but
they are reasonable as the experimental material was difficult (science texts used in
Experiment 3). Scientific texts are more difficult to read than general texts because they
present new concepts or explain specialized content or complex scientific phenomena.
Therefore, it is assumed that modifications that enhance cohesion are more likely to
promote readers’ comprehension. Since Experiments 3-A and 3-B targeted many students
from fields other than science, it is likely that the cohesion-enhancing revision would
have contributed more to comprehension. Furthermore, as indicated by Experiment 2, the
effects of cohesion varied depending on the reader’s proficiency level. Thus, it is likely
that high-cohesion texts promoted comprehension when the proficiency level was low,
and the effect of cohesion was not as great for those with some proficiency. However,
based on previous studies, when the readers were more proficient or specialized than the
participants in Experiment 3-A, their comprehension may be higher in low-cohesion texts
than in high-cohesion texts (i.e., observation of direct reverse cohesion effects).

To summarize, it is possible that in a reading environment with no specific
instructions, readers do not pay attention to the meta-information (or text cohesiveness,
which is how explicitly the text presents the information) in the text (Experiment 1). Text
cohesion affects readers' comprehension regardless of whether they perceive

cohesiveness (Experiments 2-A, 2-B, 3-A, 3-B). The results suggest that low-cohesion
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texts may facilitate comprehension when the reader's proficiency level is high, while
high-cohesion texts may enable comprehension when the reader's proficiency level is low.
Moreover, the topic (familiarity with the reader) may also affect the cohesion effect; if it
matches the reader at a suitable level of difficulty, comprehension may not be affected by
the difference between high -and low-cohesion texts.

The results of experimental studies suggest that Japanese EFL reading and
comprehension can be affected by text features. These results are supported by reading
theories (e.g., Kintsch, 1988; van den Broek et al., 1999). Theoretically, readers are
assumed to generate inferences to construct coherent mental representations (e.g.,
Graesser et al., 1994; van Dijk and Kintsch, 1983). In addition, readers generate bridging
inferences to fill in referential or situational cohesion gaps (McNamara & Magliano,
2009). The landscape model assumes readers’ strategic and deliberate retrieval during
reading (coherence-based retrieval, Linderholm et al., 2004). Considering that text
cohesion is expressed by explicit cues such as connectives and argument overlaps, readers’
unconscious or conscious processing of information mapping or retrieval can be affected
by the degree of text cohesion. Thus, it is reasonable to assume that manipulating text
cohesion affects readers’ comprehension and processing (e.g., Hosoda, 2016; McNamara
& Kintsch, 1996; van Silfthout et al., 2015).

These theory-based assumptions have been investigated mostly in L1 reading
research, and there have been limited studies on the effects of text cohesion manipulation
on L2/EFL reading comprehensively. This study extended the previous L1 findings, that
is, positive or negative (reverse) cohesion effects on text comprehension (e.g., Gilabert et
al., 2005; Linderholm et al., 2000; Loxterman et al., 1994; Ozuru et al., 2010), in the EFL
reading context. Additionally, considering text genre and readers’ proficiency, this thesis

highlighted interesting mutual effects of text cohesion, text-related (genre), and reader
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factors (proficiency and processing tendency). Expressly, text cohesion affects EFL
readers' conceptual recall and inference generation during reading, and may be related to
the topic of the text, readers’ background knowledge, and proficiency level. Although this
may have been observed because the study controlled for the difficulty of the vocabulary
in the texts, it is an interesting finding that cohesion can promote or hinder comprehension
in different combinations of genres and proficiency levels.

This study emphasizes the importance of text cohesion in EFL reading. However,
it should be noted that cohesion manipulation conducted in experiments had several
perspectives (i.e., argument overlap, connectives, explicit explanation), and this study
could not conduct completely controlled cohesion manipulation in terms of the lexical,
grammar, and organization of experimental texts. Given that text cohesion is represented
by grammar, lexicon, and their connective expressions (Halliday & Hasan, 1976), future
studies need to investigate the effects of manipulating each linguistic element that forms
text cohesiveness. In addition, although the present study conducted multiple experiments
with readers of different proficiency levels, it should preferably be tested with a large-
scale experiment. Therefore, although the findings of this study are valuable in suggesting
the importance of cohesion in EFL reading, it should be noted that there are some

limitations that need to be addressed in future research (see next chapter).
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5.3 Readers’ Factors in L2 Reading Processing and Comprehension
Finally, the relationship between reader factors and L2 reading is discussed in this
section. In Experiment 4, the researcher tested whether different text cohesion changes

the way readers process the text during reading.

RQ5-1: Does cohesion affect inference generation among Japanese EFL readers
while reading scientific expository texts?

RQ5-2: Does the cohesion effect on inference generation from scientific
expository texts vary as per the readers’ proficiency?

RQ5-3: Does the cohesion effect on inference generation from scientific
expository texts vary depending on the readers’ processing tendency

during reading?

To answer the RQs, a think-aloud method was used to observe readers’ processing during
reading. In this task, the participants were asked to speak what they were thinking or what
came to mind while reading the text. As the task load during reading was relatively high,
the experiment was conducted on relatively proficient university and graduate students,
as in Experiments 2-A and 3-A. Scientific text was also used. The results showed that
readers' processing during reading (inference generation) was affected by their interaction
effect and cohesion. Specifically, those who tended to perform more higher-level
processes during reading generated more inferences for coherent reading when reading
low-cohesion texts compared to high-cohesion texts. This is consistent with the L1 study's
claim that low-cohesion texts promote spontaneous inferences if the reader is skilled.
However, for readers engaged in lower-level processes during reading, such as word

decoding, it was found that high-cohesion texts were more supportive of inference
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generation.

Notably, the effect of different cohesiveness on reading processing was confirmed
in Experiment 4, in which the participants were divided based on their processing
tendencies (higher-level processing readers, lower-level processing readers) and level of
proficiency during reading. While Experiments 2 and 3 suggested interactional effects
between readers' proficiency, cohesion, and text genre, Experiment 4 indicated that there
was an interactional effect of cohesion and reader processing tendencies (which had a
certain relationship with proficiency) on inference generation during reading. Although
Experiment 4 did not directly explore the relationship between processing and text
comprehension in different cohesive texts, readers’ inference generation can change when
they are given texts with different cohesiveness, which is a new finding in EFL reading
research.

Previous reading research has suggested that proficiency and the reader's ability to
make inferences are critical for successful reading comprehension (e.g., Graesser et al.,
1994; McMaster et al., 2012; Yuill & Oakhill, 1991). These skills are considered higher-
level processing and are characterized by proficient readers in both L1 and L2 (e.g.,
Horiba, 1996, 2000; McNamara & Kintsch, 1996). However, L2/EFL readers lack lower-
level skills and linguistic knowledge. For example, Jeon and Yamashita (2014) pointed
out that L2 grammar, vocabulary knowledge, and decoding skills play important roles in
L2 reading comprehension.

The present study demonstrated that readers’ benefits received from different texts
differ according to their reading proficiency. Moreover, it was found that the tendency of
readers to allocate their cognitive resources in reading was related to their L2 proficiency
and played different roles in processing different cohesive texts.

As mentioned above, these two factors can be related: readers who engage in
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higher-level processing (inferencing) are more proficient than those who engage in lower-
level processing (decoding). It is very difficult to determine whether the reader’s skill
comes first, or whether the reader’s strategic processing comes first. However, the fact
that these profiles of EFL readers affect their processing and comprehension of texts is
one of the interesting findings of this study. This result can be explained by the readers’
standards of coherence (e.g., Linderholm et al., 2004; van den Broek et al., 1995). The
strength and type of standard of coherence, which is the degree of comprehension that a
reader tries to achieve in reading (e.g., Linderholm & van den Broek, 2002; van den Broek
et al., 2001), can vary depending on the reader's L2 reading proficiency (e.g., Nahatame,
2017). The present study supports this finding, given that readers’ reading proficiency
and their processing tendencies affect the positive/negative effects of increasing text
cohesion.

Unfortunately, as the study concerned the limited material and proficiency of
readers, it was not possible to determine the threshold for the effect of high-cohesion or
low-cohesion texts on readers' comprehension and processing. Moreover, it was not
possible to consider and analyze all the factors in one empirical study, although they were
comprehensively examined. However, the study revealed that text coherence may be an
important factor related to difficulty not only in L1 but also in EFL, and that it interacts
with other text factors (genre) and reader factors (proficiency, processing, and distribution
during reading) affecting text comprehension and processing. These findings show that
text cohesion affects Japanese EFL learners’ processes or comprehension of reading in a

complex combination of factors.
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Chapter 6

Conclusion

6.1 Summary of Findings

This dissertation consists of two main studies (Study 1 and Study 2) that explore
text cohesion in teaching materials and textbooks for Japanese EFL readers and its effects
on their cohesion judgment, comprehension, and processing. Two text analyses were
conducted under Study 1 (Text Analyses 1 and 2), and four experiments and two follow-
up experiments were conducted under Study 2 (Experiments 1-4).

Text Analyses 1 and 2 examined the cohesion of textbooks designed for Japanese
learners of English from elementary to high school and the texts of large-scale
examinations widely used by them. The results suggest that reference cohesion is related
to textual difficulty. That is, the more difficult the reading material is, the lower reference
students’ cohesion tends to be.

Experiment 1 investigated whether Japanese EFL readers were sensitive to English
text cohesion using a cohesion judgment task, the results of which suggested that EFL
readers are not sensitive to the cohesiveness of the text when they are not provided any
specific reading direction. Experiments 2-A, 2-B, 3-A, and 3-B examined whether text
manipulation (high-/low-cohesion texts) affected readers’ comprehension of the
historical-topic and scientific-topic expository texts. Results imply that low-cohesion
texts facilitated readers comprehension when readers’ proficiency was high or the text
topic was familiar to readers; high-cohesion texts were beneficial for low-proficiency
readers and when reading unfamiliar texts like science texts. Experiment 4 examined
readers’ processing when reading different cohesive texts, implying that text cohesion

facilitated readers’ inference generation differently depending on their cognitive-
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allocation tendencies during reading.

In conclusion, this dissertation revealed that text cohesion can be one of the
difficulty indexes in EFL reading materials and that it affects EFL reading processing and
comprehension both positively and negatively depending on readers’ proficiency,

cognitive-allocation tendencies, and text genre.

6.2 Limitations of the Present Research and Suggestions for Future Research

Although the present study may present new findings in EFL reading research, it
faces some limitations. These include: (a) the methodologies used, (b) the sample sizes
and variety of material used, and (c) participants’ characteristics and individual factors.

The first limitation relates to the methodology used in the present study. While this
study used appropriate measurement methods for each experiment, future studies could
improve on these. I used written recall and why-question tasks (Experiments 2—3 in Study
2) to measure readers’ text comprehension. As written recall tasks do not assess readers’
situation model comprehension (e.g., Koda, 2005), a why-question task was used to
measure readers’ ability to construct situation models. However, as the questions were
designed by the researcher alone, the validity of the task could be doubtful. Some answers
to the why-question task did not rely on the textual content but rather on the readers’
knowledge. Such answers were considered bad ones and were rated with low scores
because they did not answer based on the text content despite the task instruction.
However, more appropriate tasks to measure readers’ deep understanding of texts are
desirable. To assess readers’ comprehension outcomes from reading more accurately,
well-designed comprehension tasks with high validity and reliability should be used in
future studies.

Moreover, this study adopted a think-aloud task to assess readers’ online processing
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during reading (Experiment 4 in Study 2). This is an established method in reading
research to observe readers’ spontaneous processes and their standards of coherence (e.g.,
comprehension monitoring, inference generation) during reading (e.g., Horiba, 2013,
Ushiro et al.,, 2018). However, this method analyzes only the processing
reported/expressed verbally by readers; we cannot deny the possibility that there is
processing that they did not externalize. Because the think-aloud protocols reflect parts
of readers’ attention and verbalized processing during reading, we should be careful in
interpreting the results of the think-aloud task. Further, although it is reported by Leow
and Morgan-Short (2004) that the existence of the think-aloud task (reading with/without
the task) does not affect the degree of L2 readers’ comprehension outcomes, researchers
should be aware of its introspective and concurrent task features, especially when
targeting nonproficient readers who have little space to conduct secondary tasks
simultaneously during reading. Additionally, future study needs to consider task
instruction effects on readers’ meta cognitive processing during reading.

Initially, this study aimed to observe the online processing of readers through
experiments using reading time and eye-tracking measurement, but experiments could
not be conducted to collect such ecological data due to the explosive infection of COVID-
19 and concerns pertaining to infection prevention. In the future, where the situation
permits, the readers’ processing during reading and their responses to different cohesive
texts should be monitored by combining objective and ecological data such as reading
time and eye movements.

The second limitation pertains to the material used in the present study. In Study 1,
textbooks and EIKEN reading texts were analyzed. However, the analyses conducted on
texts including different structures and topics (i.e., dialogue, historical, descriptive) and

this study could not account for such differences. I have to admit that text analyses for
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cohesion and readability in terms of different topics, genres, and structures would be
desirable and my study has limited variation in this regard.

Additionally, Study 2 dealt with two types of materials: scientific texts (explaining
how heat conduction and photosynthesis work) and general explanatory texts (describing
a bear eating garbage or a project to save poor children). Previous studies have rarely
examined the effects of cohesion, including text genre, and this study provides
suggestions for such studies. However, it is difficult to generalize the results to other texts
as there is still room to manipulate the number of words, difficulty level, topic, and genre
of the texts. Specifically, in L1 studies, reading scientific texts is considered difficult and
text cohesion has been manipulated to help readers’ understanding (e.g., McNamara et al.,
1996, 2011). However, for L2 and EFL readers who lack knowledge and experience,
cohesion manipulation may be useful for narrative texts, which are generally regarded as
gentler than expository texts in reading comprehension studies, as well as for historical
texts. Future research should examine this with a wider range of text genre and difficulty
level texts. Considering that reading comprehension consists of the interaction between
the reader and the text, how readers respond to any text (and its cohesion manipulation)
should be examined.

Third, further studies should consider participants’ individual differences (e.g.,
proficiency and reading style) more carefully through large sample experiments (Hyoni
& Nurminen, 2006). Although the present study aimed to test the effects of cohesion on
Japanese EFL readers with different English proficiency levels (Experiments 2-A, 2-B,
3-A, and 3-B), the participants were different in each experiment, and their English
proficiency could not be measured by the same standardized reading comprehension test
(different reading proficiency tests or their self-reported test scores were used because

participants’ general proficiency differed). Therefore, to verify readers’ proficiency
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factors more accurately, it is necessary to collect learners with a range of proficiency
levels and verify the effects of cohesion in their reading in larger-scale experiments.
Moreover, if the experimental environment is permitted, other reader factors that may
affect reading comprehension should be examined. For example, the reader's working
memory capacity, which may affect processing during reading, and reading style, such as
the kind of information the reader pays attention to and how they allocate their attention,
should also be considered. Future studies should test the effects of text cohesion on a
greater range of Japanese EFL learners whose proficiency and other individual factors

differ more broadly.

6.3 Theoretical Implications

Although the present study faces some limitations, it also contributes some
theoretical and pedagogical implications. The theoretical implications of the study can be
categorized as follows: (i) implications regarding text cohesion and the readability of texts
for EFL readers, and (ii) implications regarding EFL reading processes and
comprehension of different cohesive texts: the interaction of text cohesion, genre, and

reader factors in EFL reading.

6.3.1 Text Cohesion and the Readability of Texts for EFL Readers

The results reveal the characteristics of cohesion in English materials for EFL
readers: the more difficult the text is, the lower the reference cohesion tends to be, and
the easier it is for the text to have a higher reference cohesion. Prior research has proposed
the importance of considering text cohesion for readers and the idea that it is an important
readability indicator in native reading (McNamara et al., 2012). Although limited studies

have investigated text cohesion in EFL contexts, the present study confirms that reference
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cohesion seems to be associated with difficulty and could be a readability factor in EFL
materials. This study will be a valuable first step in EFL reading research. Although their
study analyzed English language materials for high school and college students,
Nahatame (2021) recently pointed out that text cohesion can be related to the difficulty
of materials for younger students. The development of Al, automatic English evaluation,
and related research is advancing every day. More research is needed to explore details
of the relationship between text cohesion and readability in L1 and L2/EFL English texts.

Moreover, text cohesion and readability should be examined not only in reading
comprehension research but also in other research fields. For example, in testing, more
discriminative tests can be created by considering text cohesion in passages that measure
inferential ability in reading. Although studies have analyzed the semantic relatedness of
words in vocabulary and reading comprehension tests (e.g., Hamada, 2013), the
applicability of text cohesion editing to the measurement of readers' inferential ability
remains to be clarified. Furthermore, regarding difficulty adjustment for readers, text
cohesion can be related to difficulty in adaptive testing. It can also be applied to the
analysis of learners' English written essays by teachers and learners for reader-conscious
writing instruction. It will be necessary to consider text cohesion as an important
difficulty-related indicator not only in reading comprehension research but also in

research in related fields.

6.3.2 EFL Reading Processes and Comprehension in Different Cohesive Texts:
Interaction of Text Cohesion, Genre, and Reader’s Factors in EFL Reading

The present study also empirically demonstrated that EFL reading comprehension
is affected by text cohesion. Specifically, in scientific text reading, high-cohesion texts

may improve comprehension outcomes among less proficient readers. Low-cohesion
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texts contribute to better comprehension when a reader of relatively high proficiency
reads topics that are more familiar to the reader. Our results also indicate that the degree
of text cohesion can affect the inference production of readers with different processing
tendencies during reading comprehension.

Reading comprehension is achieved through an interaction between the text and
the reader, and the present study revealed that textual factors affect learners'
comprehension and processing of texts in EFL reading. Furthermore, reading
comprehension is also achieved by manipulating the degree of cohesion on EFL readers'
proficiency and the tendency to distribute their cognitive capacity to processes while
reading.

If the goal of reading comprehension is to build rich situation models based on
coherent text comprehension, then it is important to find textual factors that readers
cannot change regarding their influence on text comprehension and the generation of
inferences in EFL reading. These discussions have been active in L1 reading research,
but it is rare to find research that takes into account material topics and reader factors in
EFL reading.

For EFL reading, it has been shown that readers tend to devote more cognitive
resources to lower-level processing while reading than native speakers (Horiba, 1996),
and that the processing and success of inference generation differ depending on the
proficiency level (Shimizu, 2009; Hosoda, 2014; Nahatame, 2014). However, only a
limited number of studies have comprehensively examined the interaction between texts
and readers. Further studies are needed to examine the reverse cohesion effects in EFL
reading comprehension in more detail (i.e., the difficulty level, topic, and reader). Along
with texts and readers, some reading models suggest that task effects should be considered

in reading (e.g., Rouet & Britt, 2011). Whether text cohesion contributes to EFL readers’
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better comprehension in combination with reading situations and purposes needs to be
examined.

Although there are some issues that need to be examined in future studies, the
possibility of text cohesion affecting the comprehension and processing of EFL reading
indicates that future reading studies should consider it as a textual factor that may affect
the performance and outcome of reading. In future EFL reading studies, text cohesion

should be considered a textual factor in the adjustment of material difficulty and control.

6.4 Pedagogical Implications

The pedagogical implications of this dissertation are summarized as follows: (i)
teaching text cohesion for better comprehension in EFL reading, (ii) teaching inference
generation in reading for EFL readers, and (iii) selecting or developing suitable materials

regarding cohesion for EFL readers.

6.4.1 Teaching Text Cohesion for Better Comprehension in EFL Reading

This study indicates that Japanese EFL readers may not be sensitive to the
connections and explicitness of words and sentences in a text (i.e., text cohesion) if they
are not instructed to pay attention to textual features. Even if it is implicit to the reader, it
can still affect their processing and understanding. If they are consciously aware of text
cohesion and can spontaneously engage in reasoning to link information together when
they feel a lack of connection, they may be able to achieve reading comprehension more
efficiently. Hence, reading comprehension instruction should focus on text structure (e.g.,
title and supplementary information) and discourse markers (e.g., for example), and use
them as clues to help students relate and understand elements in the text.

According to Kitajima (1997), L2 learners who are instructed to focus on referential
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relations in text comprehend text better compared to those who do not receive this
instruction. Thus, it is important to raise students’ awareness of linguistic cues in texts
and expand their strategy use during reading. Although Kitajima’s study pertains to
learners of Japanese, Ozono and Ito (2003), along with other similar studies (e.g.,
Aidinlou et al., 2012; Safaie, 2020), find that Japanese learners of English may not make
good use of linguistic cues in texts. Given this, it could be effective to have learners focus
on the text structure (e.g., the title and mental information) and discourse markers, and
train them to relate to and understand the elements using these cues.

For instance, to make learners aware of the relationship between sentences in a text,
teachers can ask them to consciously pay attention to the connectives and discourse
markers and have them think about how they connect the elements of the text (e.g., group
work). Alternatively, teachers can leave the discourse markers in the text blank and ask
learners to fill in the blanks.

In this way, learners can experience how elements in a text are interconnected. We
must be aware that text cohesion is not a solution to all the problems seen in EFL reading
(Carrell, 1982). However, it may contribute to broadening the reading comprehension of
EFL readers to allow students to experience how text cohesion, which makes it coherent,

is represented.

6.4.2 Teaching Inference Generation in Reading for EFL Readers

It is important to improve learners’ reading skills to adapt to various texts (Beck et
al., 1991; Graesser et al., 2003). Indeed, Grabe and Stroller (2019) point out that reading
curriculums should be “(a) helping students expand their vocabulary and develop
independent vocabulary-learning strategies, (b) building students’ discourse structure

awareness to support comprehension, (c¢) providing students with opportunities for

199



reading-fluency improvement, and (d) training students to become strategic readers while
they are reading for comprehension” (p. 143).

Thus, educators must provide language learners with adequate training to use
effective reading strategies (e.g., comprehension monitoring, self-explanation reading
training, McNamara, 2017) as the skill of using effective strategies is key to successful
reading (Ozuru et al., 2009). Nevertheless, as O’Reilly and McNamara (2007) point out,
there has been a lack of instruction regarding both teachers’ strategies and students’
engagement in various strategic processes.

In relation to this study, the results suggest that EFL college readers can infer across
gaps even when text cohesion is low. Specifically, readers with enough proficiency can
overcome low-cohesion texts and generate many inferences, while readers with low
proficiency and limited capacity for higher processing make use of inferencing in the
explicit high-cohesion texts. Although low-cohesion text is challenging for poor readers,
it is suitable for proficient readers, who fill in the gaps in the text. This is because low-
cohesion texts leave room to infer gaps and facilitate readers’ inference generation (e.g.,
Dahl et al., 2020; Radvansky et al., 2014), and readers with a certain proficiency can
engage in higher-level processing during reading (e.g., Horiba, 2000). Thus, low-
cohesion texts can be used to foster readers to be autonomous readers, who can read on
their own and interact with a text. By providing such readers with low-cohesion texts,
they can try to become more responsible and strategic readers.

Considering that, it may be necessary to improve readers’ reasoning ability by
giving them cohesive manipulated texts to train them to read between the lines or to read
materials with gradually decreasing cohesiveness (e.g., deleting discourse markers in a
text and making readers infer the relations between sentences). Although the relationship

between inference instruction and use of different cohesive texts in EFL reading needs
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further research, it should be considered in terms of instruction.

Note, however, that the ultimate goal of reading instruction is to raise learners to
be autonomous readers who can read authentic texts on their own, even if these texts are
challenging. Thus, manipulating text cohesion should be taken advantage of and used

towards this ultimate goal.

6.4.3 Selecting or Developing Suitable Materials in Terms of Cohesion for EFL
Readers

From the multiple studies reviewed in this dissertation, it is revealed that the
cohesion of the text alters EFL readers’ comprehension and processing. Based on these
findings, it is important for teachers to ensure that the English text is of appropriate
difficulty and cohesion for the learners. There are many tools that can automatically
calculate the characteristics of an English word or sentence by simply copying and pasting
them (e.g., Coh-Metrix, a tool for the automatic analysis of cohesion: TACOO, CEFR-
based Vocabulary Level Analyzer: CVLA, developed by McNamara et al., 2014, Crossley
et al.,, 2016, and Uchida & Negishi, 2018, respectively). Although analyzing all the
English texts taught in a classroom might not be practical, such tools can be used to check
the difficulty level of a text that the students struggle with or the material that a teacher
finds.

It has been proposed that when texts are technical and complicated, readers may
face difficulty reading; thus, increasing text cohesion is helpful (Ozuru et al., 2009).
However, similar to the college-level participants of this study, if readers have the ability
to understand the textual contents, the texts are not required to be highly cohesive. Rather,
low-cohesion texts are more facilitative to make inferences about the text. This is because

high-knowledge readers can fill in the gaps in the text when the text content is familiar to
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them (McNamara, 2001; McNamara et al., 1996; McNamara et al., 2011).

Specifically, learners in the EFL environment often have problems understanding
the message and coherence of a text as a whole (e.g., Morishima, 2013; Ushiro et al.,
2020), even when they can translate the individual meanings of words and phrases. A way
to help such learners is to confirm that the English texts they are provided with are
designed to be reasonably comprehensible to learners.

If the teacher feels that the level does not match the learner, they can modify the
text to make it more suitable by, for example, changing pronouns by replacing them with
nouns, or by underlining words that refer to the same thing to enhance the input.
Alternatively, teachers can provide supplementary instruction in the classroom to help
readers connect sentences or incorporate inferential questions that allow readers to infer
what is not explicitly stated in the text.

Furthermore, it is necessary to consider the developmental stage of the learner and
the nature of the topic or genre of the material being used. In language learning, it is good
to give learners something slightly challenging to engage with. Teachers should consider
what to focus on in their reading instruction and be careful not to use materials that are
too demanding for the readers.

Teachers should care about text cohesion when their students are unable to read
their target texts. Although this study focused on college-level students, past studies have
shown a positive effect through increasing the text cohesion for relatively novice learners
(Beck et al., 1991; Loxterman et al., 1994). Hosoda (2016), who conducted an
experimental study on Japanese EFL learners, also discussed the need for high-cohesion
text for less skilled learners who have difficulty interpreting meanings and making
inferences. Thus, it is preferable that teachers of junior high and senior high schools

expressly shape and support students by adding supplementary information (i.e.,
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connectives, causal information) to create high-cohesion text and help students grasp the
relationships at play in the texts. However, considering that the reverse cohesion effect
was also observed in this study, teachers may not need to be too sensitive about the
cohesion level of the text they use to teach students English when readers have sufficient
proficiency to read the text or the background knowledge to understand the text’s contents.
Hence, it is suggested that not only teachers but also the creators of teaching materials
need to consider the text cohesion along with the traditional difficulty indicators
(vocabulary, length, and the traditional difficulty indicator, Flesch-Kincaid Grade Level).
It is necessary to check whether the degree of reference cohesion is appropriate for the

level of the reader.

6.5 Concluding Remarks

This study shows that text cohesion tends to be weakened in more difficult texts
in English language materials for Japanese EFL learners, and that the degree of text
cohesion affects readers’ processing and comprehension. The present study also revealed
that the positive/negative effects of cohesion manipulation on readers’ comprehension
differed depending on their reading proficiency levels and the text’s genre.

Since text cohesion can be one of the difficulty indexes of English texts, EFL
teachers need to pay attention to ensure that the presentation of textual information to
readers is not overly difficult (low-cohesion texts) and to gauge whether readers find it
difficult to make connections between information to form a coherent understanding.
Moreover, if readers’ proficiency is high enough, providing challenging and authentic
texts is recommended.

In addition, material developers need to consider not only vocabulary- and

grammar-based graded levels, but also readability considering text cohesion—explicitness,
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redundancy, and ease of interpreting elements in the texts. As text cohesion reflects
discourse-level difficulty in reading, it would be a useful index to consider EFL readers’
processing burden.

I'hope this study bridges theory and practice in EFL reading. To better understand
EFL reading mechanisms, features, and the effects of text cohesion on EFL reading, more
detailed, future research should expand this study and investigate readers’ individual

factors, text genres, and the relation of these factors to text cohesion in English.
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Appendices

Appendix A: The High-Cohesion Heat/EH Text Used in Experiments 1. 3, and 4

Effects of Heat on Objects and Matter

Heat Moves

Heat can move from one object to another object, or it can move from one place to
another place. Heat moves from warm objects to cooler ones. For example, you can warm
your cold hands by holding a cup of warm soup. Your hands become warmer because
heat moves from the soup, through the cup, to your hands. The heat from the soup also
moves above the cup. Thus, you can feel warm air rising above the cup.

Heat moves through some materials more easily than other materials. Conductors' are
materials through which heat moves easily. Most metals are good conductors. For
example, metal pots are used for cooking because heat from the stove? quickly moves
through the metal pots and the heat in the pot warms the food.

Heat Changes Matter

Adding heat or taking away heat can change matter. Matter is something that takes
up space. Matter can change from one state to another state, or from one form to another
form. Three states of matter are solid, liquid and gas. For example, an ice cube is solid
water. Heat can melt an ice cube, causing the ice cube to change into liquid water.

When heat is taken away, the liquid water can change back into solid water (ice).

Heat can make liquids boil and change into a gas state. For example, water boils when
it is heated. As the water boils, it turns into a gas state that is called water vapor®. Heat
from the sun causes liquid water to turn into water vapor. Water vapor then mixes with
the air in a process called evaporation®.

However, sometimes heat causes changes that cannot be changed back. As one
example, bread can change into toast when you heat the bread. However, you cannot
untoast a piece of toast by taking away heat. As another example, eggs change when you
cook them in a pan. However, of course you cannot uncook an egg by taking away the
heat.
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Appendix B: The Low-Cohesion EH Text Used in Experiments 1, 3.and 4

Effects of Heat

Moving Heat

Heat can move from one object or place to another. Heat moves from warm objects
to cooler ones. You can warm your hands by holding a cup of warm soup. Heat moves
from the soup through the cup to your hands. You can feel warm air rising above the
cup.

Heat moves through some materials more easily than others. Heat moves easily
through conductors®. Most metals are good conductors. Metal pots are used for cooking.
Heat from the stove® quickly moves through the metal. The heat warms the food.

Changing Matter

Adding or taking away heat can change matter. Matter is something that takes up
space. Matter can change from one state, or form, to another. An ice cube is solid water.
Solid is one state of matter. Heat can melt an ice cube. The ice cube changes into liquid
water. Liquid is another state of matter. When heat is taken away, the water can change
back. Liquid water turns into solid water.

Heat can make liquids boil. Water boils when it is heated. When the water boils, it
turns into a gas. This gas is called water vapor’. Solid, liquid and gas are three states of
matter. Heat from the sun causes liquid water to turn into water vapor. Water vapor
mixes with the air. This is called evaporation®.

Sometimes heat causes changes that cannot be changed back. Bread can change into toast
when you heat it. Eggs change when you cook them in a pan. You cannot untoast a piece
of toast. You cannot uncook an egg.
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Appendix C: The High-Cohesion Space Text Used in Experiment 1

Space Travel and the Human Body

While in space, the body is not affected by gravity. Therefore, blood and water
do not travel to the lower part of the body, especially the legs. Instead, the blood and
water within the body move to the upper body. Because the blood and water travel to the
upper parts of the body, the body feels like the chest and head are filled with blood and
water. Because of this, the heart and lungs send messages that the amount of blood and
water in the upper part of the body must be reduced. As a result, space travelers do not
feel thirsty, and therefore, space travelers drink less water. As body water is eliminated,
their body water levels become lower than normal. When the amounts of blood and water
decrease, it becomes more difficult for the human body to work normally. In addition, the
decreased body water makes the heart pump less blood than normal. Therefore, the heart
does not need to work as hard as it does on Earth. As a result, the heart becomes smaller.

Appendix D: The Low-Cohesion Space Text Used in Experiment 1

Space Travel and the Human Body

While in space, the body is not affected by gravity. Blood and water do not travel to the
lower part of the body, especially the legs. Instead, they move to the upper body. The
body feels like the chest and head are filled with blood and water. The heart and lungs
send messages that the amount of blood and water in the upper part of the body must be
reduced. Space travelers do not feel thirsty, and they drink less water. Body water is
eliminated, their body water levels become lower than normal. It becomes more difficult
for the human body to work normally. The heart pumps less blood than normal. It does
not need to work as hard as it does on Earth. The heart becomes smaller.

Appendix E: The Cohesion-Judgment Task Used in Experiment 1
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Appendix F: The Reading Strategy Questionnaire Used in Experiment 1

FIL E WIS EFEEM Zwile (B EESMBROTCOICHEB E i) FFCED X 5722
LIZREDT THRFEZMA TV L0 ZEST 27— T4, FEMICEL T, &b
BT FELHFARY, Y TEHFELIBFIIHEDTTTEIN,

BE1. FEAMEHROR. BZIHOLCLTVS (F BHEZFERLYD. ARFEBEISILED).
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba (50%) 175  EuRLLWDOEITS B3 VDETS
B2, FTFAMOABTEEBERIBEHIC, FORFCAEZIO TS,
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba (50%) 175  EuRLLWDOEITS B3 VDETS

EI’:E% . 57_'4:1 FOABZEAZTSOHIC. TFAMBHELTAD I HIOTVSILEERSLSICL
Do

1 2 3 4 5
2{ThRR ha ¢t {5 o) Ba (50%) 175 | EuELLWOETS B VDETS
B4, FHWEHBFIC. TFAMCEARIEDNEDINTVEI D 2B 8. 24ICBZBE LTS,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175  EukRLLWDOEITS BT VDETS

EHs. 57_'4:;( MOVEELWERRUEBSICIE ., ARICHUTXEZHd . A TVSEPDZEARLLSEL
(42

1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EuRLLWDOEITS B3 VDETS

El’n‘]g._av_-gl PIBHEDOFRH#OBER B HEEEFM, ARER) [CEO>TLINEIHES
ATV,

1 2 3 4 5

2{ThRR ha ¢t {5 o) Ba 50%) 175  EuRLLWOEITS B VDETS

BR7. FT+AMDABZEAFTHILHIC, BEZIMI TERRSGEAT WS,
1 2 3 4 5

2{TbRR ha ¢t {5 o) Ba (50%) 175  EukRLLWDOETS BT VDETS
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BRES. RBUBHICTFAMEROIFICE. TFAMDRSP2ADBARREDRHHISERL TS,
1 2 3 4 5

2{TbRR ha ¢t {5 o) Ba (50%) 175  EukRLLWOEITS B3 VDETS
B9, FERHDNBBOERFICIEK. TFEAMDFREICRERDLSICLTND,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175  EuRLLWDOEITS B3 VDETS
BiE10. TFAMDABTEREZIBZEHIC. TFAMCTHRESIVWED, AATHEHAEDLTWS.
1 2 3 4 5
2{ThRR ha ¢t {5 o) Ba 50%) 175  EuRLLWOEITS B VDETS
BR11. FHATVWBIARICEOT, ZTOAE—RZ2ZEZ TS,
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EuELLWOETS HIVDETS

Bf12. TFAMEFRATVBFIC, EORBEZETRHEOD - EDORBEMRIINZEHN TR

HTWB,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba 50%) 175 | EuRLLWDOEITS BT VDETS

BE13. TFAMIBEZEBIILHIC. HERLZEOTVS.
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba 50%) 175  EuRLLWOEITS B3 VDETS
BiE14. TFAMEUWERUERSICE., SRATVWRIABICEDEEZIASLSICLTVWS.
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EuELLWOETS B VDETS

BREI15. FHAMe KKEFTIRDIC. TFAMIORPE, EEREZFALTNS,.
1 2 3 4 5

2{ThRR ha ¢t {5 o) Ba 50%) 175  ELERLLWDOEITS B3 VDETS

BR16. SATWVWBABICOVTERBREDIC, HEDZ—EPHT, BBICOVTEZITNS,
1 2 3 4 5

2{ThRR ha ¢t {5 o) Ba (50%) 175  EukRLWLWOEITS B3 VDETS
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BRH17. T¥ANORBZLDLCHEFTZDIC, FHATWVWIRICEXEADOFHNMDZFIABLTVS.
B DHSRVEENHOLLECADDATISEZD)

1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba 50%) 175  EuRLLWOEITS B3 VDETS

EI’:E}(?(.’ 57_-4:2 POABZLDRCEBAEIZLHIC. BROSREZEOTTFAMOATZS NRR
Do

1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175  EukRLLWDOEITS BT VDETS
Bi19. 7FAMIBZEIZEHIC. TFAMIBDBEPLA A—IZTRICBIVZINRTVDS,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba 50%) 175 | EuRLLWDOEITS B3 VDETS

EI’:-‘](ZO.I Ft%‘!\%)qﬂf‘jc%@'lﬁiﬁ’éﬁ.’)LTZ)L‘:U)(Z\ AFPRUERED, TH+A MDENRI_E DTS
GERULTWS,

1 2 3 4 5
2{TbRR ha ¢t {5 o) Ba (50%) 175  EukRLLWOEITS B VDETS
BiE21. TFANTEDNTVWBEERNIIELWVD, HEFIMICE XD, FHMIELEDLTWS,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EukRLLWDOEITS BIVDETS

BR22. FHAMROXESLDORRFE (B EREBMEH) 2ROGFBRHIC, FHFHREULED. Tt
LEDLTWS,

1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EuRLLWDOEITS B3 VDETS

Bf23. THAMEHATWSRHCHUVWVERRICHS S EIFICIE. BADVENETORSTZEBAETE
TWBHEDDH TS,

1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba 50%) 175  EuRLLWOEITS B3 VDETS

Bf24. TFAMEBRCHICIE, FORBIEAREDTHINFRILBHSHATWNS,.
1 2 3 4 5

2{TbhRR ha ¢t {5 o) Ba (50%) 175 | EuELLWOETS B VDETS
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El’n‘]%(. bj_-:‘:;é) MIZEUWERUERCE, EBFZZRDBILDIC. —ERAEEBDZEI—EHRT &
LTV,

1 2 3 4 5
2{TbRR TCRFICITS Ba (50%) 175  EukRLLWOEITS B3 VDETS
BR27. mOTFAMNCEARCEZHMDEVD, BOEBICRERVWNMNIRDISHEATWD.
1 2 3 4 5
2{TbhRR TCRFICITS Ba (50%) 175  EuRLLWDOEITS B3 VDETS
=11 p1 -7-#% FOABZFRAULBDSHEATVWRRICIE. BL2OFRANELIIEDNESHEEDIO
TWa.
1 2 3 4 5
2{TbhRR TCRFICITS Ba (50%) 175  EuRLLWDOEITS B3 VDETS

BR29. TFAMEHATVSRICHS OISR VEHEEPASE DT REHERL TRAT WS,
1

2 3 4 5
2{TbRR ha ¢t {5 o) Ba 50%) 175  EukRLWLWDOEITS B3 VDETS
EBR130. TFAMESRATVSEY, HBEEZEDOEE (BARSE) [CERUBDSHEATVS,
1 2 3 4 5
2{TbhRR ha ¢t {5 o) Ba 50%) 175 | EuRLLWDOEITS BT VDETS
BE31. TFAMEFRATVWSE. ABICOVWTRELEE (BAE) OmMATEATNS,
1 2 3 4 5
2{Thixn CCIFICITS

CiTS Ba 50%) 175  EuRLLWOEITS B3 VDETS
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Appendix G: The High-Cohesion FFB Text Used in Experiment 2

Fast Food for Bears

We usually think of bears as living in the wild, but these days more and more bears are
spending time in towns. A study by the Wildlife Conservation Society of the United States
has shown that the main cause of this is the garbage® that is found near fast-food
restaurants and people’s homes. Garbage is a great source of food for bears because bears
can always find garbage in the same place all year round, while other food can’t always
be found in the same place.

The researchers followed 59 bears for 24 hours in the Lake Tahoe!? area between
Nevada and California'!. The researchers found that there were two types of bears:
“country bears,” who spent nearly all their time in the wild, and “city bears,” who stayed
mainly in the towns. Bears are usually active during the day, but the city bears rested
during the day and were active at night. While country bears spent a lot of time searching
for food, city bears simply ate the never-ending'? supply of food in people’s garbage. The
difference between the eating habits of the city and country bears has caused a serious
problem. That is, that some city bears have grown up to 270 kilograms — twice the weight
of normal country bears.

Eating human food does not itself seem to harm the bears. Rather, the problem is that
towns are very dangerous places for bears. When bears come near humans, bears often
get killed. Most bears die in traffic accidents, but an increasing number of bears are killed
in other ways. For example, when the bears break into people’s homes, wildlife officials
often have to shoot bears for safety reasons.

In order to protect both the local communities in the towns where the city bears live
and the bears themselves, a campaign called “A Fed Bear Is a Dead Bear” has been started.
Campaigners'® say that the best way to protect the bears is to stop bears from eating
garbage by using garbage containers that are too difficult for bears to open. When people
participate in this campaign, the bears leave, and this makes life safer for both animals
and human beings.
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Appendix H: The Low-Cohesion FFB Text Used in Experiment 2

Fast Food for Bears

We usually think of bears as living in the wild, but these days more and more of them
are spending time in towns. A study by the Wildlife Conservation Society of the United
States has shown that the main cause of this is the garbage'# that is found near fast-food
restaurants and people’s homes. Garbage is a great source of food for bears because they
can find it in the same place all year round.

The researchers followed 59 bears for 24 hours in the Lake Tahoe!® area between
Nevada and California'®. They found that there were two types of bears: “country bears,”
who spent nearly all their time in the wild, and “city bears,” who stayed mainly in the
towns. Bears are usually active during the day, but the city bears rested during the day
and were active at night. While country bears spent a lot of time searching for food, city
bears simply ate the never-ending!” supply of food in people’s garbage. Some city bears
have grown up to 270 kilograms — twice the weight of normal bears.

Eating human food does not itself seem to harm the bears. The problem is that towns

are very dangerous places for them. When bears come near humans, they often get killed.
Most die in traffic accidents, but an increasing number of bears are killed in other ways.
When the bears break into people’s homes, wildlife officials often have to shoot them for
safety reasons.
To protect both the local community and the bears, a campaign called “A Fed Bear Is a
Dead Bear” has been started. Campaigners!® say that the best way to protect the bears is
to stop them from eating garbage by using garbage containers that are too difficult for
them to open. When people do this, the bears leave, and this makes life safer for both
animals and human beings.

14 :j‘i

15 Lake Tahoe & il
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Appendix I: The High-Cohesion TFO Text Used in Experiment 2

Two-for-One

In Peru!® all children need to attend primary school. However, in reality 23 percent of
students stop going to school before the fifth grade. This is often because the children
find the classes too difficult. Many of the children come from poor families that cannot
even afford to buy books and newspapers. Sometimes their parents themselves cannot
read and write. This means that the children have little chance at home to learn the basic
skills of reading and writing necessary to understand their classes.

To help these poor children stay in school, UNICEF?°, an organization that works for
the right of every child and tries to overcome poverty, is working with the Peruvian?!
government to carry out a new program called Two-for-One. Under this program, first-
and second-grade students are taught by teenage?? volunteers from local high schools.
The Two-for-One program targets children from poor families who are doing badly at
school. The children meet in groups with the volunteers outside of school hours, and each
group selects a study project to work on for eight weeks. These projects help children
improve their reading and writing ability while developing social skills through group
work. The volunteers try to make this program experience fun so that the children will
become more interested in learning and want to stay in school for longer.

The Two-for-One program only started a few years ago, but the program has proved
very successful in helping poor children to do better at school. For example, after just
eight weeks in the program, children score on average 30 percent higher on school tests.
In addition, more than 80 percent of the children who take the program decide to stay in
school instead of dropping out. In fact, the program has been so successful that there are
now more than 2000 Two-for-One groups active in Peru. The Peruvian government hopes
to see this number grow even more in the future.

1 ~oL— ()
N FEERERS, 1= 7
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Appendix J: The Low-Cohesion TFO Text Used in Experiment 2

Two-for-One

In Peru® all children need to attend primary school. In reality 23 percent of students
stop going to school before the fifth grade. They find the classes too difficult. Many of
the children come from poor families that cannot even afford to buy books and
newspapers. Sometimes their parents themselves cannot read and write. This means that
the children have little chance at home to learn the basic skills necessary to understand
their classes.

To help these children stay in school, UNICEF?* is working with the Peruvian?
government to carry out a new program called Two-for-One. Under this program, first-
and second-grade students are taught by teenage?® volunteers from local high schools.
Two-for-One targets children from poor families who are doing badly at school. The
children meet in groups with the volunteers outside of school hours, and each group
selects a study project to work on for eight weeks. These projects help children improve
their reading and writing ability while developing social skills through group work. The
volunteers try to make the experience fun so that the children will become more interested
in learning.

The Two-for-One program only started a few years ago, but it has proved very
successful in helping poor children to do better at school. After just eight weeks in the
program, children score on average 30 percent higher on school tests. In addition, more
than 80 percent of the children who take the program stay in school. The program has
been so successful that there are now more than 2000 Two-for-One groups active in Peru.
The Peruvian government hopes to see this number grow even more in the future.
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Appendix K: The Sheet of the Post-Reading Task Used in Experiment 2

Fast Food for Bears A / B WEHfEX 27 (X4)

FIE ETRATZFSUCEET HHEN 2 i H D 9,

(i)=(i)DNETEY AT SN, TOREGD)EMRNTZHICH ) —E(IICEDL Z EixLanTiZas
AN

(1) ZIFEFALERCHAL TRVWHED Z LA TE 72T RIL, BEBTHESLEL T ZE N, 7%

FOT = RFEMIERR E, CABRNETHOHEWETA, 7220, B2 X T L oEFHEER, BHEED
FEHNTIER <, 1 DOXLFEDOFETHENTI LS,

—fRER 22 THD 5 0EITH Y £/ A,
U EETRNWE B b EEICEETIC, ShELESROIBRERFHF ST IV,
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(i) JelZ EFALFUET 2 U TOEMICBATETEZ T LS,

- AFed Bear Is a Dead Bear & ¥ v _X—>2 2 A\fi] EEBWOMHIZ & > TRWEEEZ H 2 2013708 T
T, TORBEAZHELF T SABTTLIEEN,

—fREM 2 2T 2 0EITH D 8 A,
TR EFRT RV E BT bIELBEVTROIEREZMF> TRFSUY,
F72()DRERIC, REO(IICRED ZLITTEEE A,
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Appendix L: The Questionnaire for FFB Used in Experiment 2

Fast Food for Bears A / B 7Y% —Fh

(KA4)

Tk JElFEEE AT ST Fast Food for Bears) (2B 57 L — G,
(D~ @) FTOERIZx LT, 102560 HHH 51 T—F Y TIFEHEDIZ0 ZUCIZRN,
THUET A RO O TR ITA 2y OF B TV EE A, MET, BEEMICERIZE ZTF &Y,

1 ZOFSLEA SIIEBA SR DT,
| | | | |
[ I | [ |
1 2 3 4 5
R 5y VAR HEVEFE DN ELETHRN EHLEnES ZFEIE D I

2. ZOEIIH I ESGRART T
| | | | |
| | | | |
1 2 3 4 5
ZHBDARN BERIBDR  EHETHR  ChENLE AFEAE D 985

3. IOBESTARL ACOZRE, S OSSO RHITAA— U TE,
| | | | |
[ I [ I |
1 2 3 4 5
ZHDI BEEFEDR  CBETHR  ChEhLE AIEHE ZH

4. ZOFSLIIRG 72 B3R < B ANTAE VL0 03 Gkt ST s,
| I | I |
1 2 3 4 5
EABHI BEZIDRN  CHETHR  EbinLE AEFEHE S 2D

5 ZORESCHICH s3I e TR LSO T,
| | | | |
[ I I I |
1 2 3 4 5
ZHEDRN BERIEDR PBETHRY VhENLE AT 98

6 TOOSEI A AT N IR I B A TR AT,
| | | | |
[ I I I |
1 2 3 4 5
AP HEVEFEDIRN EBHETHRN Ehiin &g AFEH S A5

7. ZOBSLDONE &, Fiff i 1RO CCRL— R URE TE-,
| | | | |
| | | | 1
1 2 3 4 5
FHE DN HEVEIL DN EHETHRN EHan &S IR D S

8  ZOHEICTHH SQOENEEITOVVT, ZORE DRt iUT0) T ha ol
| | | | |
I I I I |
1 2 3 4 5
ZAEDT BEEFLDR EBECHRY  LhEndE AT S TS
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Appendix M: The High-Cohesion TNP Text Used in Experiment 3 and 4

The Needs of Plants

What Plants Need

Plants have certain needs, just like all living things have needs. For example, plants
need sunlight, water, and air to live. Plants also need minerals (pronounced?’ as
MIN-uhr-uhlz). A mineral is not a plant or an animal. Instead, a mineral is a substance in
the ground that occurs naturally. There are three parts of plants that help plants get what
they need or help plants make what they need.

The Three Parts of a Plant

The three parts of the plant are the roots, stems, and leaves.
1. The Root

The root is the part of the plant that grows underground. All plants get water and
minerals from the ground, which is sometimes called soil. Roots help the plant take in
water and minerals that the plant needs from the soil. Roots also help hold the plant in
the ground.
2. The Stem

The stem is the part that supports the plant. The stem helps the plant stand upright. It
carries minerals and water from the roots of the plant to other parts of the plant. The stem
also carries food from the leaves to other parts of the plant.
3. The Leaves

The leaves help the plant make its food. The leaves need sunlight, air, and water to
make food. Many leaves have broad, flat surfaces, and these surfaces are broad and flat
in order to help the leaves take in lots of sunlight. The energy in sunlight is trapped by
the leaf by a substance called chlorophyll *8(pronounced KLO ro fill). Leaves are green
because chlorophyll is green.

The leaf also helps the plant get the air it needs to make food. This process is helped
by tiny holes in each leaf. These holes take in air for the plant. The leaf only uses a gas in
the air called carbon dioxide (CAR bun di OK side). However, the plant needs both
carbon dioxide and water to make food. The plant uses the Sun’s energy to combine the
carbon dioxide and water to make food. The stem then carries this food to the other parts
of the plant.

T~ LT
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Appendix N: The Low-Cohesion TNP Text Used in Experiment 3 and 4

The Needs of Plants

What Are the Needs of Plants?

Like all living things, plants have certain needs. Plants need sunlight, water, and air
to live.

Plants also need minerals (MIN-uhr-uhlz). A mineral is a naturally occurring substance
that is neither plant nor animal.

The parts of plants help them to get or make what they need. All plants get water and
minerals from the soil. The root is the part of the plant that grows underground. Roots
help hold the plant in the ground. Roots also help take in water and minerals that the
plant needs.

The stem is the part that supports the plant. It helps the plant stand upright. It carries
minerals and water from the roots. It also carries food from the leaves to other parts of
the plant.

Why Does a Plant Need Leaves?

The leaves (singular?’, leaf) are the main food-making part of the plant. Many leaves
have broad, flat surfaces that help them take in sunlight. Leaves are green because of
chlorophyl’°. Chlorophyll traps the energy (EN-uhr-jee) in sunlight for the plant.

The leaf also helps the plant get the air it needs. Each leaf has tiny holes that take in
air for the plant. The leaf uses a gas in the air called carbon dioxide. The plant uses the
Sun’s energy to combine carbon dioxide and water to make food. The stem then carries
the food to the other parts of the plant.

¥ HEIEOE
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Appendix O: R Scripts Used in Experiment 3-B

K RECALIL<-glmer(RECALL~Coh+(1[Subject)+(1|Item),data=DATA, family = "binomial")
summary(K RECALL)

Note. Coh = Cohesion

Appendix P: The Passage for Practicing Think-Aloud Task Used in Experiment 4

[ N

RN ZHATVBRICHRICEFNATERCLE, BICHUBDIERXZFHATESNET .

SAFRCITO TV R HEDP X DORKOEMDA Y, #ERLEZE ADERNIE. BEXTWV

@Ztﬁt"’&ﬁﬂil«:ﬁ [CHUTHRAZED TS, /

OFFA Ny £—
(EFVNDORERBERLEL, —FICTFXF A 2 BoTAHELES )

Mammals are also successful because over many, many years, they have developed
different kinds of specialized teeth. These different teeth allow mammals to eat many
different kinds of food. If mammals can eat many different kinds of food, then they will
be less likely to die of starvation®! and become extinct*? when a change occurs to one of
their food sources.

OB v v —v
(Clt, EBICP->THEL LS )

There are four types of teeth in mammals. The number and shape of each of these types
of teeth are related to the kind of food the mammal eats. Meat-eating mammals, such as
wolves and lions, have long, pointed canine® teeth, which are used for cutting. Plant-
eating mammals, such as horses and cows, have large, flat premolars and molars®*. These
teeth are used for grinding3® plant materials. Mammals such as humans have many
different kinds of teeth. These help them eat the many different kinds of food in their diets.

31 ﬁ&%
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Appendix Q: Categories of Think-Aloud Protocols and Examples in Experiment 4

Process

Catego Definition Example
level gory P
Word analysis liquid... #&&H
Y The reader attempt to analyze the formal or a
Sentence seniantlc features of a word, phrase, and A object 7oBEHLEDAT
. sentence. . )
Analysis analysis WA I BT A A D
The readers' reading aloud that is produced )
. . . . . Heat moves from warm objects
Reading aloud for his/her capturing meaning, following
to cooler ones.
sentence, etc.
The readers attempt to paraphrase the
Paraphras . P70 parap . _
Paraphrase expression in the text to enhance his/her AZNDEF > T EN
e .
understanding.
The reader generates an inference that is
intended to explain the contents of the
Backward P .. . BT INNDHIBTINER I
. current sentence by connecting it to prior .
inference . . HNDHOTIELN2
text or on the basis of their general
Inference knowledge.
Predictive The reader anticipates something about
. . pates Someting RIEZE (L
inference what will occur in the incoming text.
The reader generates an inference that is _ .
oy o BNFTOT AT 7 VMG oT2h
Association  brought to in mind to enhance the . . )
. . . Cwpioo L85 HIKUD>
understanding of the textual information.
. The reader makes comments or states an . ;
Response Evaluation . . . ZDRZHITLL
opinion about the text that is evaluative.
. The reader makes a comment to react, often
Reaction . PRODLNNR
emotionally to the text.
Self The reader makes a comment about the
elf- . .
o degree of his/her own comprehension or use  9—A HrolkJbnAR i
monitoring .
Meta of a reading strategy.
comment The reader comments that refer to the . .
Text —BH B (P BT
. structure of the text or the role of the e
organization ., . B2 BN DUV TEIFTT
information in the text.
The reader comments on other things that
Others Others are irrelevant to his/her comprehension of ...

the text.

Note. The verbal protocols were mostly commented in Japanese.
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