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ABSTRACT

Readability has long been regarded as a significant aspect in English language
teaching as it provides the overall picture of a text’s difficulty level, especially in the
context of teaching and testing. Readability is a practical consideration when making
decisions on materials to match a text with target readers’ proficiency. A suitable
difficulty level will ensure that students receive the most benefit from the materials.
However, few studies have compared the readability levels of teaching and testing
materials in terms of the difficulty of passages. The present study, therefore, aims to
explore the readability of reading passages in English textbooks and Thai national
English tests based on three aspects: readability level, linguistic characteristics, and
topic areas.

Two sets of corpora—the prescribed English textbooks (CPET) and Thai
national English tests (CONET)—were generated and analyzed in order to find out
the overall readability level, the linguistic characteristics, and the topic areas in the
reading passages. The results revealed an incongruity in the readability levels. The
reading passages compiled in the tests are more difficult than those found in the

prescribed English textbooks. Regarding the linguistic characteristics, the results
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revealed that the reading passages compiled in the prescribed English textbooks
consisted of linguistic characteristics that are normally found in the easier reading
passages whereas the linguistic characteristics in the tests are rarely found in the less
difficult reading passages. In terms of topic areas, it is found that there were more
differences than similarities in the topic areas analyzed from the prescribed English
textbooks and the tests.

It can be concluded that the students in the present study have been instructed
with simpler reading passages with easier linguistic characteristics and have been
assessed with more difficult reading passages in the tests. Furthermore, the topic
areas mainly found in the textbooks were not included in the tests.

It is recommended that all stakeholders in both teaching and testing
administration be aware of the different levels of readability between the reading
passages used as teaching and testing materials since incongruity could affect the

students’ learning and testing performance.

Keywords: Coh-Metrix, English test, English textbooks, readability, reading

passages
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CHAPTER 1
INTRODUCTION

1.1 Thai educational system

The Thai Educational system is composed of three main branches: formal
education, non-formal education, and informal education. The formal education
consists of 12 years of free basic education. The basic education system is divided into
two parts: elementary schooling, consisting of 6 years (Prathom 1 to Prathom 6) and
secondary schooling, consisting of 6 more years (Mattayom 1 to Mattayom 6). Non-
formal education is another branch of the educational system which aims at providing
educational opportunities for the out-of-school population. The main focus of this
branch is to promote lifelong learning. The last branch of the Thai Educational system
is informal education, which aims at promoting the concept that learning can take place
outside the traditional classroom. The conduct and support of this branch are reinforced
in the form of district and provincial libraries and museums, as well as free educational
television and radio programs. These latter two main branches are not the focus of this
present study; therefore, they will not be discussed in detail.

The formal education in Thailand, as prescribed in the National Curriculum
Act (2008), has listed eight core subjects to be taught in all grades of basic education:
Thai language, mathematics, science, social studies, religion and culture, health and
physical education, arts, careers and technology, and foreign languages. The learning
standards in these core subjects are set by the Office of Basic Education Commission
(OBEC), which is administered under the Ministry of Education. The OBEC is
responsible for proposing educational policy, developing plans, setting up educational
standards and core curricula in line with the national scheme for education, and
providing equitable education opportunities in all areas of Thailand.

In order to assure the quality of Thai education, another public organization
under the name of the National Institute of Educational Testing Service (NIETS) has
been set up. The main mission of this organization is providing test services to assure

that the common core standards for the Thai education system have been met with
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equitable quality. The main mission of this organization is to provide services in the
area of educational testing and evaluation and to be the center for the cooperation of
national and international testing services. The NIETS is responsible for designing the
national test in order to evaluate the quality of and to administer basic education. One
of the tests provided is called the Ordinary National Educational Test (O-NET), which
is designed to test the quality of formal education (elementary and secondary
schooling). The O-NET covers eight core subjects prescribed by the OBEC. All
students are required to take the O-NET after they finish their study at the elementary
level (Pratom 6), lower secondary level (Mattayom 3), and upper secondary level
(Mattayom 6). The O-NET scores at the upper secondary level are also used as part of

university admission.

1.2 Rationale of the study

This present study aims at exploring and comparing the difficulty level
between the reading passages used in the prescribed English teaching materials for
upper secondary students in Thailand and the reading passages employed in Thai
national English tests for upper secondary students—and determining whether they are
at a balanced level of difficulty. One reason why this area is worth exploring is partly
because of the reactions to the O-NET. Every year, there is social controversy after the
O-NET administration.  Students, as well as their parents and teachers, keep
complaining about the quality of the O-NET, especially in the aspect of its difficulty
level. The major complaint is about the students” O-NET scores. For many years, the
average scores for every subject being tested were less than 60%, and the lowest mean
score was found in the English subject. As can been seen in Table 1, the average scores
on Thai national English tests from academic years 2008 to 2017 were less than 31%

(http://www.niets.or.th/th/).
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Table 1.1

Average scores for English subject

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Mean | 30.68 | 23.98 | 19.22 | 21.80 | 22.13 | 2535 | 23.44 | 2498 | 2776 28.31

These low scores on Thai national English tests require further exploration.
When the test results show low scores, it might be evidence that something is possibly
wrong, either about the tests or the testees. Do Thai Mattayom 6 students actually have
low English proficiency? Do Thai national English tests meet the standards of core
curriculum? Is there a balance in the difficulty level between the teaching and testing
materials? In order find out the answers to these questions, it is necessary to do more
research in this area. The expected outcomes might reveal that there might not be a
balance in the difficulty level between the teaching and testing materials. The gained
findings could support for test developers and help raise awareness for selecting testing
materials that can be used in high stakes tests such as Thai national English tests. If
there is a match between the difficulty level of the teaching and testing materials, the
students’ national English test scores might be higher.

Since Thai national English tests are designed to be used as an achievement
test to measure the overall English ability of students after they have finished their study
in elementary (Pratom 6), lower secondary (Mattayom 3), and upper secondary
(Mattayom 6) levels, what is tested should definitely reflect what have been taught in
the educational program and the common core standard set by the OBEC. Brown
(2004) has stated that an achievement test should be designed to match the specific
course or program. It should be based on the teaching materials so that it can be used
to determine the test-takers’ achievement after participating in those particular courses.
In the Thai context of testing, this aspect of Thai national English tests have not been
researched. That is to say it is difficult to find research studies presenting information
about the difficulty level of the testing materials, especially studies comparing the
teaching and testing materials. Although the NIETS has attempted to assure the validity
and standard of Thai national English tests by funding research studies, the results are

not really applicable in the area of foreign languages, especially the subject of English.
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According to the list of research titles funded by the NIETS from 2009 to 2015, no
study has focused on the area of foreign languages or English. Most of the funded
research studies are in the areas of how to develop assessment tools for the national test,
how to make use of the test results in order to develop learning quality, finding out the
school effectiveness in terms of the students’ development and the factors associated
with learning through the national test scores, and exploring the possible factors
affecting the scores obtained from the national test. Although there is one study that
seems to provide insight related to the factors affecting low scores on the O-NET, the
focus of the study excluded the area of English. Thus, it can be concluded that there is
still a huge gap in this area; there is no research conducted in the Thai context to explore
the balance of the difficulty level between what has been set as the standard for learning
and teaching and what has been used in the tests. Therefore, more research is needed
in this area in order to explore the readability between the teaching and testing
materials.

Apart from the gap of research level in the Thai context, the review of the
literature in the field of readability also demonstrates a big gap. Most studies in the
field of readability do not compare teaching and testing reading materials. According
to the review, it was found that there are two main branches of studies in the field of
readability research. First, studies have been conducted in order to assess the
readability level of reading materials and these have been compared to the obtained
results of the reading performance of the target readers (Begeny & Greene, 2014;
Burton, 2014; Fuller, Horlen, Cisneros, & Merz, 2007; Heydari, 2012; Hippensteel,
2015; Izgi & Seker, 2012; Kouamé, 2010; Mahmood & Mahmood, 2011). The results
indicated that readability formulas are one of the effective tools for measuring and
evaluating the difficulty level of the documents, either in the form of texts, textbooks,
reports, survey questionnaire, etc. The gained results of readability analysis also
confirm the practicality of using readability formulas to analyze reading materials to
suit the target readers.

Secondly, the review of the literature shows that some studies aimed to
improve the effectiveness of the readability formulas. These scholars attempted to add
more features to help analyze the readability level of the target reading materials. For

example, there have been attempts to integrate more aspects related to the reading
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passages, such as the amount of cohesive markers, lexical and syntactic features, and
the amount and difficulty level of textbook-based vocabulary and idioms. Additionally,
other features related to readers, such as their background knowledge, topic familiarity,
and the reader’s feeling in terms of difficulty level, are sometimes added when doing
readability analysis (Mikk & Elts, 1999; Ozasa, Weir, & Fukui, 2007; Rezaece &
Norouzi, 2011; Tabatabaei & Bagheri, 2013; Thienpermpool & Ward, 2011; Vajjala &
Meurers, 2012). From these studies, the results showed that they could be used as valid
predictors of difficulty level. Therefore, there have been studies aimed at combining
these features into a tool that could be used as a powerful predictor of readability level.

To improve the validity of the readability formula, Coh-Metrix is being
developed and studied to be a tool for analyzing the linguistic features related to the
comprehension process from the word level to the situation model of comprehension
(Graesser, McNamara, Louwerse, & Cai, 2004). Many studies have been conducted to
validate this tool, and researchers have found that the results gained from Coh-Metrix
are valid and correlate with the results obtained from the traditional formulas (Crossley,
Greenfield, & McNamara, 2008; Crossley, McCarthy, Dufty, & McNamara, 2007;
Gupta, 2013). When comparing the Coh-Metrix results with other factors, such as the
reader’s reading times and content recalls, Coh-Metrix also shows positive correlations
(Duran, Bellissens, Taylor, & McNamara, 2007).

Considering the above review, it is clear that readability formulas are
practical tools for determining the difficulty level of reading passages; however, the
area of research conducted in this field specifically focuses on measuring difficulty
level and uses the results to match reading texts to appropriate readers, and exploring
ways to improve the formulas to be able to provide more valid and effective results.
Referring to the Thai context, few studies in the area of readability have been
conducted. So far, only one study has developed a new readability formula using a
vocabulary-based index for Thai university students (Thienpermpool & Ward, 2011).
However, the focus of this study is to develop and validate a new tool in order to
determine the difficulty level of reading passages used in the subject of English.

Up to the present, there has been no study aiming at exploring the balance

in the difficulty level between the prescribed teaching and testing reading materials,
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especially in high stakes tests such as Thai national English tests, which are used to test
students all over Thailand.

To sum up, readability research can be academically valuable in the Thai
context, especially in the area of exploring a balance in the difficulty level between the
passages used in English teaching and testing materials. The obtained findings can
illustrate the actual level of readability, the linguistic characteristics, and the topic area
of the reading materials used in the teaching and testing contexts. Moreover, the
investigation of how text difficulty is analyzed can also be used as one criterion for
teachers, test designers, material developers, and administrators when considering the

materials to be used in teaching, learning, and testing situations.

1.3 Research purpose

This research intends to explore and compare the difficulty level of
passages found in prescribed English textbooks by the OBEC and those used in Thai
national English tests in order to gain greater understanding about the readability level,
linguistic characteristics, and topic area of both sources. The main objective of this
research is to ascertain whether there is a balance in terms of the text difficulty level of
passages used for teaching and testing. In doing this, the expected outcomes can provide
a clearer picture of the texts’ difficulty used for teaching and testing and to see whether
they are at the appropriate balance of readability level, linguistic characteristics, and
topic area. The results of this study, therefore, can provide policymakers, teachers, and
material designers with greater understanding of text readability and guidelines for text

selection for teaching activities and testing materials.

1.4 Research questions

1) What are the readability levels of the reading passages used in the

English textbooks prescribed by the OBEC (CPET) and those used in Thai national
English tests (CONET)? To what extent are they different?
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2) What are the linguistic characteristics of the reading passages used in
the English textbooks prescribed by the OBEC (CPET) and those used in Thai national
English tests (CONET)? To what extent are they different?

3) What are the topic areas of the reading passages used in the English
textbooks prescribed by the OBEC (CPET) and those used in Thai national English
tests (CONET)? To what extent are they different?

1.5 Research scope

This study aims at determining and comparing the difficulty level of the
reading passages used as the teaching and testing materials in the Thai upper-secondary
school context. For the teaching materials, all reading passages in the English textbooks
prescribed by the OBEC were used as the main teaching materials for the upper-
secondary level (M.6). They were compiled as the corpus of reading passages in the
prescribed English textbooks by the OBEC (CPET). The total number of English
textbooks is 13. For the testing materials, only reading passages in Thai national English
tests—reading sections administered from 2005 to 2011 (seven academic years)—were
compiled as the corpus of the reading passages used in Thai national English tests
(CONET). Other sections of Thai national English tests were not included in this study.
More recent tests after the academic year 2011 could not be added to the corpus because

they were not publicly accessible.

1.6 Significance of the study

The results of this study can provide a clearer picture regarding whether
there is a balance of readability levels, linguistic characteristics, and topic area between
the passages used in the teaching and testing materials in Thailand. The results can also
be used as a guideline for test designers, teachers, and material designers. Test
developers can make use of the results to choose passages that more appropriately
match the target testing context and the level of the testees. The teachers and material

designers can use the results to support the selection of reading materials or even
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analyze the prescribed passages in terms of readability level, linguistic characteristics,

as well as topic familiarity for their teaching contexts and target students.

1.7 Definitions and operationalization of key terms

Difficulty level

In this study, the term difficulty level is defined as the difficulty level in
reading comprehension which might be the result from the readability levels, linguistic

characteristics, and topic areas of the target reading passages.

Readability

This term is defined as the difficulty level or the ease with which a reading
passage can be read and understood. It is often used interchangeably with “level of text
difficulty” or “text accessibility.” In this study, the readability is the results gained,
analyzed, and interpreted from three readability formulas: Flesch Reading Ease, Flesch
Kincaid Grade Level, and Coh-Metrix L2 Readability; the linguistic characteristics

analyzed from Coh-Metrix program; and the topic areas.

Linguistic characteristics

This term is defined as the linguistic characteristics analyzed by the Coh-
Metrix program (categories 1 to 10: indices 1-103), such as descriptive information
about the target text, lexical diversity, word information, syntactic complexity, and so

on (see Appendix A).

Topic areas

This term refers to the subjects or the themes of the reading passages gained
from two sources: prescribed English textbooks by the Office of Basic Education

Commission (OBEC) and Thai national English tests (O-NET).

Reading passages

This term refers to the reading passages gained from two sources. The first
source is the reading passages that are used in the English textbooks prescribed by the

Office of Basic Education Commission (OBEC) as the sources of certified textbooks to
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be used in all Thai secondary public schools. The second source is the reading passages
employed in Thai national English tests (O-NET).

CPET

This term refers to the corpus of reading passages in the prescribed English
textbooks by the Office of Basic Education Commission (OBEC). All accompanied

illustrations, such as pictures, tables, graphs, etc., will be excluded.

Prescribed English textbooks

This refers to the list of English textbooks provided by Office of the Basic
Education Commission (OBEC) as the certified textbooks for use as the teaching
resources for grade 12 (Mattayom 6), which total 13. Public schools all over Thailand
are required to select the English textbooks from this list to be used as the main teaching
materials. Each textbook has approximately 8-16 units. In each unit, there is at least

one reading passage.
CONET

This term refers to the corpus of reading passages used in the reading
section of Thai national English tests (O-NET) for grade 12 (Mattayom 6) students
administered from years 2005 to 2010. All accompanied illustrations, such as pictures,

tables, graphs, etc., will be excluded.

The ordinary national education test (O-NET)

This term refers to the English test that is used as the ordinary national education
assessment for all Thai grade 12 (Mattayom 6) students. It is designed and validated
by the National Institute of Educational Testing Service (NIETS). The objective of this
test is to assess the overall English achievement, which is one of the eight core subjects,
of the students after they have finished their secondary school education. The scores

obtained are also used as part of the university admission.
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1.8 Organization of chapters

There are five chapters in this present study. Each chapter shows necessary
components in each stage of the research. The detailed explanation is hoped to give a
brief and clear summary of each chapter.

Chapter 1 includes an introduction to the background of the study. The
brief explanation on the Thai educational system is clarified. The rationales of the study
are stated to show significant problems and the need of more research in the area of
readability in the Thai context. Other components of research are also illustrated: the
research purposes, the research questions, the research scope, the significance of the
study, the definitions of key terms, and the organization of the study.

Chapter 2 includes review of literature related to the definitions and
processes of reading comprehension, texts and the factors affecting textual difficulty,
text selection, readability and readability formulas, and the review on Coh-Metrix.

Chapter 3 clarifies the research methodology. It explains the process of
collecting and building the corpora and how the data were analyzed and interpreted.
Each of the steps involved in conducting the study is described and justified.

Chapter 4 presents the results of the study according to the research
questions.

Chapter 5 includes a brief summary and the discussions of the significant
findings gained from the data analysis. The recommendations regarding the teachers,
the test preparation, and the list of prescribed English textbooks are also illustrated.

This chapter ends with the conclusion.
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CHAPTER 2
REVIEW OF LITERATURE

2.1 Reading comprehension: Definitions and processes

Reading seems to be one of the simple terminologies that is easily
understood by people in general. However, the term has been used differently by
different people during different periods of time (Nuttall, 2005). When referring to
reading, it is necessary to learn from its definition as well as its underlined process.
Exploring these aspects could also represent the developments, trends, and focuses on
how reading is viewed, taught, and studied in different periods of time. Following is a
discussion of the on-going views of reading definitions and how reading is processed.

During the first era, reading was influenced by the view of behaviorism.
During this period of time, learning was believed to occur based on habit formation.
With an appropriate stimulus and a response, humans can acquire learning through
automatic conditioning processes (Omaggio, 1993), according to this view. In reading,
habit formation can be accomplished in the form of recognition. When readers
recognize words and their sound and meaning or keep using cognitive strategies, they
can combine these in order to form a comprehension process. Reading can be
considered as the result of recognition. It is the ability to create a link between the
graphemes and phonemes of the target printed text. Gough (1972) referred to reading
as the linear process of constructing meaning from letters, words, phrases, and
sentences. The target text here is viewed as a code and the reader’s responsibility is to
decode the text. Widdowson (1979) also viewed reading as a decoding process and
defined reading as “the process of getting linguistic information via print.” The
linguistic information based on Widdowson’s definition can be restricted to syntax,
morphology, and lexis, which are encoded in the printed materials (Liu, 2010). Nuttall
(1982) and Perfetti (1985) added the role of sounding out the recognized words to the
decoding process. They defined reading as the transforming of printed words into

spoken words and extracting the meaning out of them. Based on these definitions, the
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vital role of reading can be seen to rely on the process of decoding. It is a one-
directional process from the written text to the reader.

Snow, Burns, and Griffin (1998) and Urquhart and Weir (1998) also added
the role of interpretation in order to expand the definition of reading. They defined
reading as the process of getting the meaning in the written language by using
knowledge of the written alphabet and sound structure to interpret the encoded
information. Though they use the term “interpretation,” the sources of information used
in the interpretation process rely on the text. Therefore, it can be summarized here that
decoding from the smallest unit of the target text in order to obtain information is the
key action that readers use in the reading process.

From these various definitions, it can be seen that the reading
comprehension process, during the earlier phrase of its interpretation, was referred to
as a decoding process. Readers employed cognitive actions in order to decode and
understand the text from the lowest level—the word. Many reading scholars concluded
that it is necessary to understand how these cognitive processes work together to create
reading comprehension (Koda, 2005; Perfetti, 1999; Pressley, 2006).

Lower-level processing represents the more automatic linguistic processes
conducted by the reader while accessing the text. Grabe (2002) clarified that lower-
level processing involves three basic cognitive activities: lexical access, syntactic
parsing, and semantic proposition formation. All three processes are conducted as part
of working memory activation and they are likely to be carried out automatically while
interacting with the text. For many times, they are referred to as the skills oriented
because the whole process is mostly done unconsciously.

Lexical access, in other words, word recognition, is generally accepted as
one of the most essential components in the reading comprehension process. It can be
asserted that the goal of reading comprehension cannot be successful if readers cannot
make any sense of the words included in the text. This concept is similar to what Grabe
(2002) and Stanovich and Stanovich (1995) stated that fluent reading comprehension is
not possible without rapid, automatic, and effective word recognition of vocabulary. If
readers cannot recognize or recall their knowledge of the word, it means that no sense
of the texts will be extracted or gained. In order to recognize a word, readers are

required to be able to activate the connection between the orthographical and
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phonological form of the word, and create a meaningful connection between the
syntactic and semantic information of that particular word. All of these activations are
the ways in which readers make rapid access to their mental lexicon. Perfetti (2007)
also described these as the interactions of activated orthography, phonological,
syntactic, and semantic processes. This activated process is generally carried out very
rapidly and automatically because it is very likely that readers will not be able to reflect
on how they make use of this process consciously. For readers, at the moment that they
are exposed to the orthographical form of the word, they cannot stop themselves from
accessing the meaning of that word. Good readers can recognize the word in less than
a tenth of a second and about 98-100 percent of all the words in a text at some basic
meaning level (Grabe, 2002). Moreover, Nation (1997) also claimed that successful
reading comprehension of the text will be reached if readers have about 95-98%
vocabulary coverage, i.e. readers can recognize about 95-98% of the words contained
in the reading text. Therefore, word recognition is one of the basic components of
lower-level processing that readers should master.

In addition to word recognition, syntactic parsing is another key component
of lower-level processing. Readers are required to put words together to form basic
grammatical information to support clause-level meaning. That is to say, readers need
to be able to extract the syntactic information of the words—syntactic parsing—and put
them together for creating the clause-level meaning of the text. It is generally accepted
that syntactic parsing is as essential as word recognition and it shares a major
contribution to reading comprehension (Fender, 2001; Grabe, 2005; Perfetti, 1999;
Perfetti, Landi & Oakhil, 2005). It can be shown that syntactic knowledge, which
covers the knowledge of determiners, word ordering, types of clauses, tenses, modality,
and other grammatical information of words, could help in constructing the
comprehension of the text. Apart from this, research studies have also mentioned that
syntactic knowledge has effects on the comprehension processing time (Carpenter,
Miyake, & Just, 1994; Gernsbacher, 1990 as cited in Grabe, 2009b). Additionally,
syntactic knowledge is also a key support for forming a semantic-proposition unit. It
is argued that meaningful units cannot be extracted without the syntactic parsing of

clauses and sentences (Grabe, 2009b)
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Semantic proposition formation is also an essential key in the
comprehension process. It can be claimed as the last stage of lower-level processing.
Generally, after readers recognize words, using their syntactic knowledge to put the
words together at the phrase, clause, and sentence level, they will extract the meaning
from this in order to create semantic meaning units so as to store units of comprehension
for the overall text comprehension (Perfetti & Britt, 1995, as cited in Grabe, 2009a).
Normally, semantic proposition formation is described for text analysis, which aims at
analyzing the functional meaning of the clause structure. In order to form a semantic
unit, readers will create a semantic proposition by focusing on the predicate or a verb
of the clause and find the nodes that mostly are subject who does the action of the
predicate and the object of that predicate. With these links between predicates and their
nodes, meaningful units of information from the text are created and linked together to
provide a higher level of meaning from the text. Many studies have concluded that the
numbers of proposition units in sentences are a part of text processing and they have an
effect on the comprehension processing time. In other words, it is likely to take more
time for comprehension processing if the sentences or texts contain many complex
semantic proposition units (Kintsch, 1998; Rapp et al., 2007; Singer & Leon, 2007, as
cited in Grabe, 2009b). Generally, the process of forming a semantic unit is rather
automatic. It is not easy to have conscious control over the process of forming
meaningful unit propositions unless there are some complications or if difficulties
occur. In this case, readers may have to stop and step back in order to reconstruct the
proposition unit consciously so as to gain the most appropriate unit of meaning.

Above are brief descriptions of what sub-processes can be found at the
lower-level processing of the comprehension process. All of these components are
relatively automatic, especially for good readers. These lower-level processes are likely
to occur and to be activated in one’s working memory, which means that they all are
active for a very short period of time. If they are correctly formed, they will be
combined rapidly to create a network of meaning of the text at a higher level. However,
if they are not formed appropriately, information might be lost and the reader will have
to go back to the text and reactivate all of them again. These could increase the
resources used and the processing time, which would result in an inefficient reading

comprehension process. In order to support and enhance effective reading, reading
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texts should be analyzed to find out the factors used at lower-level processes, such as
amount or level of word familiarity or frequency, the level of syntactic complexity, and
the number of proposition units of meaning provided. With this information, a
particular text can be analyzed in order to ascertain the level of text difficulty or
readability level. Therefore, it is possible to match the text with the most appropriate
group of readers or to provide more suitable preparation before having the reader reads
the text.

Lower-level processing, though, is one key part; it is not the only
component of the reading comprehension process. The next section will discuss
another essential part of the process—higher-level processing.

The notion of higher-level processing began with changing views of
language learning. From this development, how reading is defined was also adapted.
The cognitive view of language learning has integrated the role of the reader into the
process of reading. Goodman (1967, as cited in Paran, 1996) has defined reading as a
psycholinguistic guessing game. In order to read a text, readers are required to sample
the text, create hypotheses, confirm or reject the hypotheses using their own
background knowledge and experiences, and continue this cycle until the whole
meaning is extracted. The reader, therefore, is the center of the reading process, not the
text. It can be said that reading is the process of making guesses about and interpreting
the printed information with the integration of the reader’s background knowledge and
experiences. Smith (1994) supported this by claiming that reading is a purposeful and
rational process which depends on the amount of background knowledge and the
reader’s expectations in order to make sense of the written language. This can be called
top-down processing because the process begins from what is in the mind of the reader.
Readers are the center of the reading process. Grabe and Stoller (2002) synthesized a
list of higher-level processes as follows: the text model of comprehension, the situation
model of reader interpretation, background knowledge or schema use and inferencing,
and executive control processes.

The text model of comprehension is created from the combination of
actively-formed proposition units that are formed in the lower-level processes. Kintsch
(1998) and Pressley (2006) as cited in Grabe (2009b) stated that the text model of

comprehension also requires the use of inference links to bridge or connect the new
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propositions to the network of already-active propositions. Some examples of this
inference link are conducted through the overlapping of words, noun phrases, or
pronoun references. To clarify this process, when a new sentence is read, a new
proposition is created from the combination of word recognition, syntactic parsing, and
semantic proposition formation. The new proposition that contains the repetition of
ideas or some elements similar to the previously-formed proposition will be selected
and added to the network of meaning so as to form the text model of comprehension.
Apart from creating links through the repetition of ideas or overlapping of words or
phrases, the new proposition unit can be linked through the use of discourse
propositions indicating contrast, examples, concession, etc. Therefore, readers that
wish to have successful reading comprehension should efficiently form new proposition
units and add them to previously-active proposition units so as to create a cohesive
network of ideas of the text. The reading text which is cohesively written tends to be
more simple for the reader to create the text model of comprehension. Halliday and
Hasan (1976) identified five general categories of cohesive devices that could create
and enhance the cohesion and coherence of texts. They are reference, ellipsis,
substitution, lexical cohesion, and conjunction. Therefore, being able to analyze how
the text is cohesively composed can help readers identify the readability level of the
text being read, which finally could enhance the reading comprehension process.
Creating the text model comprehension is not the only process conducted
at higher-level processes; readers are required to bring their reading experiences or
schema to help with interpreting the meaning represented in the text. They are required
to create a situation model of textual interpretation. Goldman, Golden, and van den
Broek (2007), as cited in Grabe (2009b), referred to the situation model of textual
interpretation as a situation model that “reflects the integration of prior knowledge with
the information explicitly ‘in’ the text.” From this concept, it can be interpreted that
readers are required to integrate some aspects of their existing knowledge with the
information provided in the text in order to access the overall understanding or
comprehension of the text. This is another component of the higher-level process that
readers need to conduct so as to fulfill the process of comprehension. In order to deeply
comprehend the text, readers should bring their schema beyond the text being read to

create a situation model of interpretation. This is congruent with schema theory, which
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states that readers activate their existing knowledge and combine it with the information
provided in the target reading text (Cook, 1997; Kintsch, 1998). Readers bring both
content and formal schema to their reading process. Content schema refers to the
knowledge of the content domain of the text and formal schema is related to the
knowledge of rhetorical organization and structure of various text types (Carrell, 1987).
Studies have been conducted and revealed that schema has effects on reading
comprehension. Especially in the EFL context, it is shown that integrating schema-
activation activities or preparing appropriate content schema for the reader can boost
his or her performance in reading comprehension (Burgoyne, Whiteley, & Hutchinson,
2013; Chou, 2011; Clark & Kamhi, 2014, Maghsoudi, 2012).

As can be seen in the above, readers are also required to make the most use
of their schema, both content and formal schema, and inferences, as well as have
executive control over their skills and strategies in order to reach the ultimate aim of
reading—comprehension. Therefore, completing the higher-level processes depends
very much on the level of proficiency and experience of the reader. Grabe and Stoller
(2002) have stated that difficulties in reading may occur when readers do not have
adequate background information, linguistic resources, or reading experience in the
target language. In order to eliminate this difficulty, readers are required to engage in
reading the text and tasks at the appropriate level to their ability or they are required to
have proper preparation before approaching the reading text.

Since the role of readers and their schema has received much attention, the
definitions and processes of reading have been expanded. Rumelhart (1977) for
example has stated that reading includes the role of the interaction between the text and
readers. Reading is defined as something that involves the reader, the text, and the
interaction between the reader and the text. The interaction here can be referred to as
the way that readers make use of their mind, schema, and also the information from the
printed text for meaning extraction. Based on Rumelhart’s idea, reading is a way of
utilizing several knowledge sources simultaneously, either from the target text or from
the reader in order to extract the meaning of the text. Stanovich (1980) provided more
insight into the reading process by discussing the idea that readers make use of various
knowledge sources, either from the text or their own schema, interactively, to

compensate their understanding of the text. Grabe (2002) and Grabe and Stoller (2002)
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also followed the interactive trends and defined reading as the ability to derive and form
interpretations of the written text by using various sources of information. This view of
reading also has changed how reading is processed.

The interactive model of text processing was first credited to Rumelhart
(1977), with the concept that the reading process is sequential. Stanovich (1980) also
supported this idea by saying that “a reading pattern is synthesized based on information
provided simultaneously from several sources” (p.35). Interactive processing is
considered to be the most comprehensive description of the reading process (Anderson,
2008). It is a process that combines the key features of both the bottom-up and top-
down processing elements. Grabe and Stoller (2002) mentioned that the reader is
required to be able to recognize the word in a fast and efficient way and combine the
use of his or her background knowledge to help make inferences and predictions about
the text. In order to master reading, readers are required to be interactive and flexible
in their use of their cognitive activities. For readers, if they have already mastered these
skills, they would be able to comprehend the texts with ease. On the other hand, they
will face many problems in reading if they do not have sufficient resources to deal with
the target text at hand. This would affect their reading performance. Readers with less
mastery of employing different processes, various resources, and strategies
interactively in reading will likely have poor reading performance.

Interactive processing, however, is unique to each individual reader. Even
if it metaphorically tries to mirror actual reading activities, it is necessary to bear in
mind that this kind of process depends on individual characteristics. Example
variations can be either interactive bottom-up processes or interactive top-down
processes (Urquhart & Weir, 1998). All of these variations result from the reader’s
level of reading ability, the text difficulty and characteristics, reader’s strategic
knowledge, the purpose of reading, as well as the kind of target reading tasks at hand.
Therefore, it is not possible to definitely prescribe specific sequences of interactive
process in reading. What can be concluded is that this kind of process requires the
interaction of the reader to make use of both lower-level and higher-level processing in
order to compensate for weaknesses or difficulties found in the reading activity.

In sum, these three types of processing are the performances that readers

should master. Readers are encouraged to be flexible in employing different
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comprehension processes in order to comprehend the text. That is to say, it might be
more useful to utilize all sources of actions interactively, either from the bottom-up or
top-down level.

How the reader processes the reading passages is considered as one key
element of reading construct. Being able to conceptualize the construct of reading can
promote deeper understanding of what a reading is. This could further inform about

other aspects of reading, for example, reading assessment.

2.2 Reading assessment

Reading assessment has long been regarded as one of the effective ways to
inform various stakeholders involved in reading, for example, readers, teachers, and
policy makers. Via the use of reading assessment, the reader would have a clearer
picture of their own reading ability, the teacher receives valid information to help them
prepare their instructions to meet the needs of their students, and the policy maker can
develop a constructive and manageable plan for their institution based on the reliable
sources of evidences.

Reading assessment has served various purposes. Grabe (2009b) states
five main purposes of reading assessment: reading-proficiency assessment, assessment
of classroom learning, assessment for learning, assessment of curricular effectiveness,
and assessment for research purposes. These purposes can be used as a guideline for
organizing reading assessment. They can determine what to assess and how to perform
the assessment. The first two purposes (reading-proficiency assessment and assessment
of classroom learning) are overlapping in terms of their determination of what and how
to assess. These two purposes aim at assessing the overall reading proficiency. Mostly,
the assessment methods are conducted by using the standardized test and/or summative
test because they could provide the results about students’ reading ability, skills, and
knowledge over a period of time. However, more tools can be employed for the
assessment of classroom learning. Teachers may select the informal and alternative
assessment such as quizzes, self-report, and interview. The third purpose “assessment
for learning” is slightly different from the second purpose because it focuses more on

the process of learning rather than on the product. The tools used for assessing reading
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are focusing on engaging the students in their own learning and responding to their own
weaknesses. The forth purpose “assessment of curricular effectiveness’ is acting like
the program evaluation. The tools used are standardizing test, teachers’ interview,
summative test as some examples. The obtained data is generally used for large-scale
assessment or need analysis. The last one focuses on assessment for research purposes.
This includes the uses of assessment in the area of research study, for examples, a
research study that uses the assessment tools to assess the reading level or find out the
learning outcomes after attending a course, and a research study that develops or
validates a new assessment method.

Afflerbach (2008) also proposes three main questions that could also be
used as a guideline for organizing the reading assessment. They are why, what, and
how we assess. The question on “why do we assess?” is partly overlapping in terms of
its determination of reading assessment purposes suggested by Grabe (2009b) such as
using the assessment information to determine students’ reading achievement, to inform
instruction, to illustrate the strengths and weaknesses of a reading program. Moreover,
the question “why” also provides useful information which varies depending on who
will use that specific information. The second question “what do we assess?” could
elaborate the focus of reading assessment. The answer to this question would show how
reading achievement is conceptualized. The specified reading achievement would help
in designing reading instructions and selecting relevant assessment procedures. The
last question proposed is “how do we assess?” This one focuses on exploring the
method to examine and evaluate the reading achievement or development to suit the
reading purposes and the construct of reading achievement. Thus, it can be concluded

that the three questions are essential in administrating reading assessment.

2.3 Texts and the factors affecting textual difficulty

No matter what procedures are employed in reading assessment, the most
important elements that should also be taken into consideration are related to the nature
of reading. Anderson (2008) stated that there are four key elements involved in reading:
the reader, the text, reading strategies, and fluency. Readers are considered to be the

major contributor to reading comprehension since it is the reader that manipulate the
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use of strategies and control the level of fluency while reading. Though readers play a
major role in reading, there is another part of the puzzle to complete the view of the
reading.

It is necessary to also refer to the text as the second key element of reading.
Texts can be defined broadly as objects that can be read. Without the text, the reader
would have nothing to read and interact with, and then comprehensible meaning would
not be gained. The diversity and characteristics of the text can lead to the level of ease
or difficulty of the text. Many features of the text, such as words, syntax, semantics,
and genre, are the components of textual complexity.

From the above mentioned, it can be assumed that there are key elements
that can affect reading comprehension. The reader, strategies, and fluency are elements
that are difficult to control since they possess individual qualities. The text, on the other
hand, has more room to be analyzed and the features to be ascertained, specifically
linguistic features, which could affect the level of readability. Therefore, it is worth
conducting further analysis in order to figure out the features of the text that either
increase or ease the difficulty in reading the printed text. This point can be linked to
the process of text selection.

As stated above, a text can also be considered as a key to reading
comprehension. Without the text, comprehension would not occur. There are many
factors related to the text that should be given more consideration, especially when
selecting the text or passages to be used in teaching and testing activities. Readers
should be made aware of these factors since they can affect how easy or difficult the
reading passage can be processed.

The levels of textual difficulty are the results of many different factors. The
factors that stem from the reader themselves are for example their levels of reading
ability, their strategic knowledge, and their background knowledge of the reading text
and the reading tasks. The difficulties caused within the reader themselves need to be
dealt individually. It is difficult to generalize one solution to other cases, so each of the
difficulties should be dealt with depending on the individual reader and the reading
situation.

Another source that could affect the processing of a text lies in the target

text itself. There are some features of reading texts that can affect their difficulty level.
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Bean (1996), Shanahan, Fisher, and Frey (2012), and Shoebottom (2016), agree that the
most important features that affect the difficulty of the reading text is difficult
vocabulary and the difficulty of the concept expressed. The text that consists of too
many difficult words such as less frequent words, words with more than one meaning,
etc. is difficult to comprehend. Taberski (2000) supported the vital role of vocabulary
in reading by stating that learners tend to place more attention on unknown vocabulary
if the text is far more difficult and beyond their language proficiency. Learners,
therefore in this case have greater chance to be too frustrated and they might give up on
reading the text (O’Malley & Chamot, 1990).

Apart from the vocabulary, how the text is organized is also another key
feature of textual difficulty. The sentence structure or syntax and the degree of cohesion
between the strings of ideas organized in the printed text could also affect the ease of
comprehension. Shoebottom (2016) supported the notion that a text that is composed
with longer sentences and complex noun groups requires more attempts to read than a
text with shorter sentences and simple noun groups. The degree of cohesion also affects
the organization of the reading text. Texts with high cohesion will make it easier for
readers to make meaningful links between the ideas in the text. If cohesive markers are
omitted or the location of the noun and its referent is far apart, it will be difficult to
make a connection, especially for novice readers (Shanahan et al., 2012).

Moreover, a lack of topic familiarity of the target text could also lead to
reading difficulty. It is believed that readers bring their own schema to interact with
the content of the target text (Carter & Nunan, 2002). If the reader has adequate
schema, this could enhance comprehension. On the other hand, having less background
knowledge or familiarity with the content could pose many problems in reading
comprehension and also affect reading performance. Many studies have been
conducted to determine the effects of schema on reading comprehension (Brantmeier,
2005; Hammadou, 1991, Nassaji, 2003; Qian, 2002). Much evidence has been put
forward to support the essential role of schema in the reading comprehension process.
Burgoyne, Whiteley, and Hutchinson (2013) concluded that learners make use of their
background knowledge in reading comprehension, both in teaching and testing content.
It is suggested that relevant prior knowledge should be used to facilitate reading

comprehension. Ajideh (2003) has observed schema theory-based pre-reading tasks
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and indicated that schema activation activities during pre-reading tasks provided
positive impressions for students. They also exhibited better reading performance.
Therefore, it might be difficult or impossible for readers that have inadequate or no
background knowledge on the topic of the target reading passages to have an effective
comprehension. This is because they might not be familiar with the range of vocabulary
contained in the target texts, so they cannot make a link between the new information
and their existing knowledge.

As stated above, two main objective features that can affect the difficulty
of a text are the linguistic features and the topic area of the text. These two aspects
should be considered when choosing the texts to be used in teaching and testing

situations.

2.4 Text selection

The text selection process should be well organized and those that are
responsible for the text selection should be aware of the factors, features, and
characteristics of the selected text in order to choose the most appropriate text that can
support and enhance meaningful reading comprehension. However, choosing
appropriate reading materials is not an easy job and should be considered as one of the
first priorities while developing reading instructions or reading tests. The choice of a
text can make or break the success of a reading lesson; therefore, this process should
be done with care. It is impossible to have one text that can fit all contexts because
reading and readers are complex. However, some general guidelines for text selection
have been suggested. For example, the text should be rich in ideas and information, the
text should have a level of difficulty appropriate to the students’ reading ability, and the
text should support the purpose of the lesson. Hedges (2000) also supported the notion
that it is necessary to select a text that matches the purposes of the reading instructions.
Apart from the purpose, she also suggested that the issues of the reader’ interest, the
variety of topics, the length of the text, and also the rhetorical organization can also be
taken into consideration when selecting the reading text for the reading class.
Additionally, Urquhart and Weir (1998) also stated the importance of text-based

factors—that they should have equal status in the development of teaching and testing
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input with the reader, task, and reading output. These text-based factors involve the
text type, the propositional content, the topic familiarity, the vocabulary, the channel,
the size, and most importantly, the difficulty level of the selected text.

Additionally, McNamara, Graesser, McCarthy, and Cai (2014) suggested
that the text selection process for students should be in the range of their zone of
proximal development. Carrell (1987) also supported the idea that in order to promote
learning, the level of difficulty of the texts used in instruction should also match the
students’ capabilities. This is congruent with one theory of second language
acquisition—the input hypothesis, suggested by Krashen (1977). According to
Krashen, language can be acquired when the learner is exposed to comprehensible input
from the target language. Comprehensible input is the situation where the learner is

3L
1

exposed to input at the level of i+1, where means their current level of language
proficiency. The “+1” refers to one step beyond their actual language proficiency. That
is to say, the selected texts should not be too difficult or too easy for students to
comprehend. If students are exposed to a text that is too difficult for them to
comprehend, this could discourage them from learning and also increase their negative
attitude toward their learning (Higgins, 2009). The key point is that the text used should
be just right for the student, not too easy or too difficult. Lazar (2004) backed up this
point by suggesting that the texts used in instruction should be at the level that students
can read but have not mastered. From these statements, it seems that the text-selection
process places a lot of focus on the level of difficulty and also on the students’
proficiency level.

Apart from assigning the text within the range of proximal development
and the students’ profile of proficiency level, a text can also be selected based on the
pedagogical aspect. This method of text selection is the responsibility of the teachers;
they need to study their pedagogical goals and then select a text that matches and serves
that purpose. The selection, generally, is done based on teachers’ intuitions and
teaching experiences (Klare, 1974 - 1975). Moreover, students’ opinions toward the
selected text are sometimes used in making decisions concerning whether the selected
text should be used in the following semester or not. Most language teachers are likely
to do this in the teaching situation because it is more efficient in terms of time and

effort. However, the process of selection that is purely based on the teachers’
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experience or intuitions is very subjective. Different teachers with different
background knowledge will definitely have different judgements based on their
selection and the results are likely to be unreliable. Moreover, there is no guarantee
that the selected texts will still be valid with different groups of teachers and students,
or even with slight changes in pedagogical purposes.

Another method of text selection is to set up guidelines or criteria for
selecting the text to be used in reading and teaching. This method can reduce the
subjectivity problem; however, it is still not an objective method. Even if there are
criteria for text selection, the sources of the criteria are still based on the teachers’
judgements. There is no definite guarantee that all of the criteria will be interpreted in
the same way by different teachers. Moreover, it is not possible to rely on the criteria
when having to choose the texts for different groups of learners. Selecting the text
based on certain criteria is, therefore, considered too context-specific.

The above general methods for text selection are affected by their
subjectivity and most of the processes are conducted based on the teachers’ or
curriculum developers’ judgements. This might create validity problems since the
decision for selecting a text is definitely not based on the features of the texts.
Therefore, there is a need to search for a more objective, specific, text-based way to
be used in the process of text selection.

One method suggested is to use a readability formula to analyze the texts’
linguistic features by indicating the level of difficulty in order to match the text to the
target readers, teaching, and testing situations. More than 50 readability formulas have
been developed to serve this purpose (Chall, 1984). Using the results from readability
formula analysis can provide a more objective method of text selection. The results
gained can be reliable and more objective when compared to other methods. Although
Weaver and Kintsch (1991) have discussed the idea that there have been some warnings
against the reliance on readability formulas for estimating textual difficulty, it is still
widely used as the one criterion for text selection because of its practicality and because

all of the judgements are based on the text.
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2.5 Readability and readability formulas

Readability can be generally defined as a measure of the predicted text
difficulty by using different kinds of readability formulas (Davies, 1995). That means
that it is a method of using readability formulas to help in the measurement of difficulty
level. Klare (1963), Pikulski (2002), and Richards, Platt, and Platt (1992) defined
readability as the indicator or a measure of ease or difficulty of textual comprehension.
Further, Alderson and Urquhart (1984), Read (2000), and Wallace (1992) expanded the
definition by indicating that the level of ease or difficulty of measure of the predicted
text difficulty by using different kinds of readability formulas the text is from the
analysis of the features or various aspects within the text. Nuttall (2005) supported the
notion that these features originated from both the structural and lexical features.

From the above definitions of readability, it can be stated that readability
research is comprised of studies related to the prediction of the difficulty level of the
reading text. This can be done through the analysis of the text’s features that might
cause problems or of the comprehension of the text. The definition provided by Davies
(1995) includes the word “measure.”, and this could imply that finding the readability
of the text should be done objectively and possible outcomes are likely to be presented
in numbers or percentages, or it might require the use of mathematical calculation.

2 ¢¢

Other definitions involve the use of words such as “features,” “various aspects” of the
text, and specifically “structural and lexical features”. In the present study, therefore,
readability is an indicator of how easy or difficult it is to read the text passage based on
the analysis of the linguistic characteristics within the passage.

In order to determine the readability of the text, one is required to analyze
many features that the writer used to compose the text which either ease or obstruct the
comprehension of the text. Therefore, many scholars try to develop and try out their

readability formulas in order to find the best way of predicting the difficulty or

readability level of the reading text. This issue will be reviewed in the following part.
2.5.1 Historical development of readability formulas

Readability formulas have been used as a tool to find out the level of

difficulty or readability of reading texts. Danielson (1987) referred to them as
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mathematical equations that are developed to link the reader’s comprehension to the
linguistic characteristics of the reading materials. They are also used as a practical tool
for the process of text selection. The beginning phase of developing a readability
formula began with the ultimate aim of finding ways to estimate the difficulty level of
the text before matching the text to readers. In the first era of readability formula
development, only two main variables were used in determining the difficulty level—
syntactic and semantic complexity. Hiebert (2011) stated that syntactic complexity can
be estimated by the number of words per sentence, whereas the analysis of syllables per
words or the list of frequent words could be used to measure the semantic complexity
of the text. In this era, some of the popular traditional readability formulas are
presented. They are reviewed as follows.

The Flesch Reading Ease Readability formula is considered one of
the most popular traditional readability formulas and is still used in the present. It was
developed by Rudolph Flesch in 1948. This formula rates the text and produces the
results on a 100 point scale. The higher the score, the easier it is to comprehend. The
formula for analysis and the interpretation of the Flesch Reading Ease score are

presented in Figure 2.1 and Table 2.1 respectively.

206.835 —(1.015 x ASL)— (84.6 x ASW)
ASL =average sentence length
ASW =average syllables per word

Figure 2.1 Flesch Reading Ease formula

Table 2.1

Interpretation of reading ease score

Reading Ease Score Description

0-30 very difficult

30-40 difficult

50-60 fairly difficult
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60-70 standard
70-80 fairly easy
80-90 easy
90-100 very easy

(Zamanian & Heydari, 2012, p. 45)

Another popular traditional readability formula is the Dale-Chall
Formula, which was developed by Edgar Dale and Jeanne Chall in 1948 (Dubay, 2004).

It was designed to correct the faults of the previous readability formula—the Flesch

Reading Ease formula. In order to do this, a list of 3,000 easy words which were known

to fourth-grade readers were produced and incorporated with sentence variables to be

the main formula for analyzing the level of difficulty. The Dale-Chall Raw Score is

given in formula shown in Figure 2.2. Table 2.2 shows the grade interval conversion.

Raw Score =0.1579 PDW +0.496 ASL +3.6365
Raw score = reading grade of a reader that can answer one half of the test questions on

PDW = percentage of difficult words (words not on the Dale-Chall word list)
ASL = average sentence length in words

Figure 2.2 Dall-Chall formula

Table 2.2

Grade interval conversion

Raw score Grade interval

4.9 and below 4™ grade and below
5.0-5.9 5th_6™ grade
6.0-6.9 7t -8t grade
7.0-7.9 9t _10™ grade
8.0-8.9 11" 12" grade
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9.0-9.9

Grade 16 through 15 (college level)

10 and above

Grade 16 and above (college graduate)

(Zamanian & Heydari, 2012, p.45)

Apart for the above two readability formulas; another popular one

was developed by Gunning in 1952 with the aim of developing a readability formula

for adults. That one was called the Fog-Index. Two main variables were used for

analyzing the level of difficulty. The first one was the average sentence length and the

other one was the number of words with more than two syllables for each one hundred

words. Figure 2.3 shows the formula used for the analysis and Table 2.3 shows the

index used for the interpretation.

Grade level = 0.4 x (Average Sentence Length + Number of hard words)
where
A hard word is defined as a word that is more than two syllables long

Figure 2.3 Fox-Index formula

Table 2.3

Fox-Index interpretation

Fox-Index Estimated Reading Grades
17 College graduate
16 College senior
15 College junior
14 College sophomore
Danger line 13 College freshman
12 High school senior

11

High school junior

Ref. code: 25615621320109NCD



30

10 High school sophomore
Easy Reading Range 9 High school freshman

8 Eighth grade

7 Seventh grade

6 Sixth grade

(Zamanian & Heydari, 2012, p.45)

The above three popular traditional readability formulas brought a lot
of attention to the field of readability studies. They provided an excellent tool for
analyzing the level of difficulty of a text. Moreover, they also urged the need to develop
better tools as well as to stimulate more studies on the factors affecting reading
difficulty or reading success (Dubay, 2004). These three readability formulas also
marked the end of classic readability studies.

Since there was a need to improve readability formulas, the second
phase of developing began. In this period, many readability formulas were developed,
improved, and published. They are reviewed as follows.

Fry’s readability test was created by using a graph to help with the
interpretation. This readability graph was designed for all ages; therefore, it was one
of the most popular tests during that period. The algorithm used in Fry’s readability
test is shown in Figure 2.4 and also the graph for interpretation is presented in Figure

2.5.

1. Select samples of 100 words from the text

2. Onthe Y (vertical) axis of the Fry Graph, plot the average sentence length of
the sample.

3. On the X (horizontal) axis of the Fry Graph, plot the average word length.

4. The zone on the graph that includes a point (corresponding to a sample) shows
the grade score associated with that level associated with the entire text. Scores
that appear in the shaded areas are invalid.

Figure 2.4 The algorithm of Fry’s readability test
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Fry Graph for estimating Reading Ageos (greds eve)
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(Zamanian & Heydari, 2012, p.46)

Figure 2.5 Fry’s interpretation graph

In 1969, G. Harry McLaughlin published his SMOG (Simple
Measure of Gobbledygook) formula. He purposed another idea—that the average
sentence and word length should not be added but multiplied. This could be
accomplished by counting the number of words that have more than two syllables in
thirty sentences. He named this the polysyllable count. Figure 2.6 is the formula that

is used to analyze the text difficulty.

SMOG Grading = 3 + square root of polysyllable count

(Zamanian & Heydari, 2012, p.46)
Figure 2.6 SMOG readability formula

In 1975, another readability formula, the Flesch-Kincaid formula,
was developed by recalibrating the original Flesch Reading Ease formula with the
purpose of developing a readability formula that could rate texts and link the results to

the U.S. grade school (Greenfield, 1999). For example, if the text was rated with a
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score of six, it meant that a sixth grader could comprehend the document with ease.

The formula used for the analysis is shown in Figure 2.7 below.

(0.39 x ASL) + (11.8 x ASW) -15.59
Where
ASL = the average sentence length (the number of words divided by
the number of sentences
ASW = the average number of syllables per word (the number of
syllables divided by the number of words)

(Zamanian & Heydari, 2012, p.46)
Figure 2.7 Flesch-Kincaid formula

The New Dale-Chall readability formula is the revised version of the
previous popular Dale-Chall readability formula. It was revised during the 1970s when
there were controversies about the traditional formula. This revised version still used
sentence length and word familiarity as the two main variables, but the list of word
familiarity was updated by expanding the size of the corpus. Moreover, the results were
also validated with a cloze score from Bormuth’s (1971) study in readability. The New
Dale-Chall readability formula provided a readability test by using the cloze score and
also the grade level. Dubay (2004) referred to this formula as the most valid among the
traditional popular readability formulas. However, there is still criticism about its
failure to account for structural relationships, such as the cohesion in the text.

The Lexile framework is another popular readability formula that was
developed by Smith, Stenner, Horabin, and Smith (1989) as a commercial tool. The
two main variables were constructed based on the belief that reading comprehension
depends on the familiarity of the semantic units and the syntactic complexity.
Therefore, the developers of this readability formula created a scale that could be used
to measure the word frequency, which is evidence of the semantic unit and the sentence
length that can imply the level of syntactic complexity. The Lexile framework can give
a score to the reader based on his/her ability to answer the comprehension questions
and also assigns a score to the text. By matching the reader and the text based on the
Lexile score, it is possible to determine beforehand whether the text is suitable for the

target reader or not.
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Advantage-TASA Open Standard for readability (ATOS) was
developed by Renaissance Learning and Touchstone Applied Science Associates, Inc.
It was constructed based on the traditional variables—the average characters per word,
average words per complete sentence, and average grade level of words. The strength
of this formula lies in the extensive development phase, which included data on the
reading performance of thousands of students used in the process of grade-level
equivalence. However, there are still some drawbacks to this formula. First, only 80%
of the formula’s performance has been published and it is not possible for the public to
access the formula for commercial reasons.

Read X is also a new tool for matching the text to the reader. This
software was developed by Miltsakaki and Troutt in 2007-2008. This readability
formula also employs the traditional variables—number of sentences, number or words,
number of long words, and number of letters in the text—in its analysis. Moreover,
Read X is in the process of improving its predictive ability by including the ability to
categorize the level of difficulty based on its theme. This is achieved by making a list
of frequent words based on theme-based corpora. The developers have attempted to
add features such as the user’s knowledge to the analysis for the future versions. Read
X is likely to be a more valid tool with high predictive value; however, its use is limited

to analyzing only texts on the Web.

2.5.2 Strengths and weaknesses of earlier readability formulas

Earlier readability formulas have gained much popularity in the area
of matching the text to the appropriate readers. Many scholars refer to them as practical
tools that can produce objective results for measuring the level of a text difficulty. Klare
(1980) has stated that the results from using readability formula to analyze the difficulty
level of a text are better in terms of accuracy than using human judgment, even though
the results cannot be definitely claimed as perfect. Additionally, the results gained from
these readability formulas are objective and practical when there is a need to evaluate
the difficulty of written materials because the results are in clear numbers to show the
difficulty level of the text in precise terms (Bailin & Grafstein, 2001). Although there

have been claims about the main variables used in the earlier readability formulas,
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which focus only on the word and sentence level, Dubay (2004) has argued that these
two basic variables, the word and sentence, can at least present the skeleton of a text.
It is up to the teachers, researchers, and general users to expand this information with
other aspects of the text, such as the organization, content, or even the writer’s attitude
and beliefs underlining the messages across the text. With the advance in technology,
readability formulas have gained high practicality because of their convenient use via
computers. Powell, Barry, and Redish (1981) have discussed the idea that
computerized readability analysis, when it is used with understanding, is user-friendly,
can be adapted for use with a variety of computers, and is good for generating more
easily-comprehended written text. Apart from its strength in terms of practicality and
objectivity, Fry (1989) also reported that readability formulas are valid tools and the
gained results can be correlated with many other methods of measuring comprehension
difficulty, such as comprehension checks using multiple-choice questions or cloze tests,
oral reading errors, a readership that shows the number of readers reading a particular
article, subvocalization, eye-voice spans, the function chaining that shows the number
of words typed by the typist after the copy page is covered, controlled subjective
judgment, and concurrent validity when compared to other types of readability
formulas. Therefore, it can be concluded that the use of formulas provides access to
the general level of a reading text before having readers approach the text and helps
with deciding whether the text at hand is at the appropriate level or not. It is high in
practicality and good for providing objective results concerning target reading texts and
readers.

Although readability formulas have gained greater popularity in
terms of use, they still have some limitations. First of all, the criticism concerns the
main variables used in the readability formulas—that the word and sentence length is
only at the surface level of the text (Kirkwood & Wolfe, 1980) and it cannot be a
definite indicator of difficulty level. Since the variables used are only word and
sentence length, it is possible that the results achieved are not valid. With these two
surface variables, texts with jumbled sentences can possibly be analyzed as readable
because they consist of short sentences and familiar words. The formulas generally are
not congruent with the psycholinguistic theory of reading since they ignore the

interaction between the reader and text, and many other factors related to
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comprehension, such as cohesion, organization, the text, the reader’s interest and
purpose of reading, and the complexity of ideas contained in the text (Bertram &
Newman, 1981). Moreover, Bailin and Grafstein (2001) also have discussed the idea
that the assumption behind readability formulas is based on the belief that readability
is a single event that can be measured by a statistical formula. They added that the level
of easy or difficulty of a text depends on the individual reader’s interaction with that
particular text and many other factors influencing the comprehension process, and not
a single measure of readability. Therefore, using a readability formula that shows a
single number related to the level of difficulty might not produce a valid answer
reflecting the text difficulty. Apart from these, Dreyer (1984) also stated that the
principles behind readability formulas disregard the aspects of text comprehension,
which concerns all of the aspects of the entire text. Schriver (1989) supported the notion
that formulas ignore the organization and flow of ideas throughout the reading text. For
this critic, readability formulas are likely to fail in measuring the difficulty level because
they do not take into account many factors related to readability and also they cannot
be used to measure comprehension (Jones & Shoemaker, 1994). Lastly, Zamanian and
Heydari (2012) have stated that there are chances that different types of readability
formulas can provide different results when they are used to analyze the same text.
Moreover, readability formulas cannot be used to measure other aspects beyond the
word and sentence level and the results are not helpful if one would like to know how
well the reader can comprehend the texts.

Readability formulas are still widely used because of their practicality
and because of the objectivity of the results, though there are critics in terms of validity.
In order to solve the previous issues indicated by the critics, stating that readability
formulas are less valid tools for readability checks, scholars in the field of
psycholinguistics and discourse have conducted studies in order to re-evaluate these
tools for greater readability checks. They, especially those in the field of
psycholinguistics and discourse, also have more interest in developing a better
readability formula that could capture the deeper features that explain how readers
interact with a text to facilitate comprehension, such as textual cohesion, meaning
construction, and others aspects that are involved in multilevel comprehension

processes (Gernsbacher, 1997; McNamara et al., 1996 as cited in Crossley et al., 2008).
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That is the starting point of developing a better readability formula that can take the
aspects beyond word and sentence level into consideration. One such program is called
Coh-Metrix (Graesser et al., 2004; Graesser & McNamara, 2011). It has been claimed
to be able to eliminate the flaws of the earlier readability formulas and to be a more
valid tool that analyzes the text’s characteristics based on multilevel discourse
comprehension. The results obtained from a Coh-Metrix analysis can infer the level of

text difficulty. More details are discussed in the next part.

2.6 Coh-Metrix

There is a need to develop better readability formulas that can cover a wider
range of text characteristics beyond the word and sentence level and to reduce the
limitations of the traditional readability formulas. Coh-Metrix is one of the more
advanced programs for analyzing the readability of a reading text (Graesser et al., 2004;
Graesser & McNamara, 2011). This program has been developed to be an automated
tool for text analysis. There are three original purposes of Coh-Metrix: 1) to offer many
different automated analyses using several different knowledge sources in one tool; 2)
to update the idea of “readability” to consider more modern theories on text and
discourse rather than only relying on surface features such as word and sentence length;
and 3) to be the first automated tool to measure text cohesion (McNamara & Graesser,
2011). Referring to all three purposes, Coh-Metrix can be considered a better tool for
readability checking than other traditional readability formulas. It can be used to
analyze texts on multiple levels of language and discourse, ranging from the word to
discourse level (Graesser & McNamara, 2011; McNamara, Louwerse, McCarthy, &
Graesser, (2010). This program is a bridge between the developments in computational
linguistics and discourse processing, which could provide a tool to investigate the
difficulty level of a text and its comprehension. Graesser and McNamara (2011) have
claimed that Coh-Metrix is an advanced program that moves beyond the standard
readability formulas. The measures incorporated in Coh-Metrix program are aligned
with five out of six levels of the multilevels of language and discourse that are
illustrated in the multilevel theoretical framework (Graesser & McNamara, 2011;

Kintsch, 1998; Snow, 2002). The level begins word, syntax, explicit textbase, situation
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model, and discourse genre and rhetorical structures. The sixth level, pragmatic
communication between the writer and reader, is excluded because it is not relatively
connected with the text characteristics. These five levels are focused on in Coh-Metrix
because they can represent the structure, strategies, and also the processes underlining
reading comprehension. The explanation of each level is illustrated below and all

details about the Coh-Metric indices under each level are presented in appendix A.

2.6.1 Five levels of language and discourse
2.6.1.1 Words

Knowledge of vocabulary is considered an essential and basic
need, which has a great impact on reading performance and level of comprehension
(Perfetti, 2007). Different level of readers can benefit from different types of
vocabulary knowledge. For example, beginning readers are likely to enjoy reading
texts with simple vocabulary and texts that are full of words that are familiar to them in
daily life (Hiebert & Fisher, 2007), whereas higher-level readers with more knowledge
of phonology, orthography, morphology, and syllable structure might prefer texts with
greater diversity of words because it is more challenging. Since vocabulary knowledge
has a greater impact on reading performance, being able to detect and analyze the
characteristic and features of words used in the text could help in predicting the
difficulty level. In doing this, the Coh-Metrix program has presented many indices that
can illustrate the lexical features of the text. They are as follows.

MRC psycholinguistic database

The MRC psycholinguistic database was developed by
Coltheart (1981). This is a collection of words rated by humans using 26 psychological
properties. Coh-Metrix uses five psychological properties as indices for textual
analysis. They are age of acquisition, familiarity, concreteness, imagability, and
Colorado meaningfulness. All of these psychological properties are represented in
indices 95 to 99.

CELEX word frequency

CELEX word frequency is the relative frequency of words per
million words. This database is created by the Dutch Centre for Lexical Information

(Baayen, Piepenbrock, & Gulikers, 1995). The CELEX word frequency is analyzed
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from a 17.9 million word corpus of public documents. The degree of word frequency
definitely affects the level of text difficulty. Texts that are full of rare word are likely
to need more time to process and comprehend than texts with more frequently-used
words. Moreover, word frequency is aligned with world knowledge. Readers with less
knowledge of rare words re likely to face more problems with textual comprehension
(Perfetti, 2007; Snow, 2002; Stanovich, 1986). This aspect of word analysis is
presented in indices 92-94.

WordNet

WordNet is a computation, lexical database that was inspired
by psycholinguistic theories of human lexical representation (Fellbaum, 1998; Miller,
Beckwith, Fellbaum, Gross, Miller (1990), as cited in McNamara et al., 2014).
WordNet consists of more than 170,000 nouns, verbs, adjectives, and adverbs. The
words are organized based on the semantic organization under their lexical concept, for
example, synonym, polysemy, hypernym, and so on. They are represented in indices
100-103.

Part of speech

Coh-Metrix has incorporated two types of part of speech
taggers: the Penn Treebank and the Charniak parser. The former part of speech tagger
was developed by Marcus, Santorini, and Marcinkiewicz in 1993 and the latter was
developed by Charniak in 2000. These taggers can analyze the text and assign the part
of speech to both content words (nouns, verbs, adjectives, and adverbs) and function
words (prepositions, determiners, and pronouns). Both content and function words are
key support for textual comprehension. The analysis of the part of speech of the word
is shown in indices 82-91.

2.6.1.2 Syntax

The aspect of syntax or syntactic complexity within the text is
also another key feature that can point out the degree of textual difficulty. Study
conducted by psycholinguists has demonstrated that the degree of syntactic complexity
affects reading time and eye movements (Just & Carpenter, 1992; Rayner, 1998, as
cited in McNamara et al., 2014). Additionally, longer sentences with higher syntactic
complexity are likely to be ambiguous and to place greater processing load on the

working memory than shorter sentences. It takes more time to find out the main verb
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of the main clause if there are too many modifiers for the head noun and there will be
too many words being held in the working memory before the reader can comprehend
that particular part of the sentence (Graesser, Cai, Louwerse, & Daniel, 2006). This is
also an indicator of textual difficulty. Coh-Metrix incorporates two types of
contemporary parsers to analyze the syntax of the text. The first is the Apple Pie parser
developed by Sekine and Grishman (1995). The second one is the Charniak parser.
These two parsers will capture the surface syntactic features of the text and present the
degree of density of each syntactic feature, such as noun phrases, verb phrases, and
prepositional phrases, across the sentences, paragraphs, and the whole text as some
examples. They are represented in indices 67-81.
2.6.1.3 Textbase
Textbase consists of the explicit information in the text. While
reading, readers extract the propositions from the text. Van Dijk and Kintsch (1983, as
cited in McNamara et al., 2014) defined the term proposition as the unit of meaning
that contains the predicate and one or more arguments. The predicate is the main verb,
the adjective, and the connective in the clause; and the argument is the nouns, pronouns,
embedded propositions that contain the thematic roles, such as agent, patient, object,
and time or location. In the aspect of reading, the comprehension of the text can be
easier if readers can make a cohesive link between each proposition. On the other hand,
textual difficulty tends to be higher if there are cohesion gaps between the propositions
found in the text. Therefore, being able to track the use of the cohesive links between
the propositions could predict the level of readability of a particular text. Coh-Metrix
can identify the cohesion of a text. In doing this, the first method of analysis is
identifying coreference cohesion, in other words, referential cohesion. Referential
cohesion can occur when a noun, pronoun, or noun phrase refers to another constituent
within the text. There are five types of lexical coreference indices provided in Coh-
Metrix—noun overlapping, pronoun overlapping, argument overlapping, stem
overlapping, and content word overlapping. They are in indices 28-37.
The second method of analyzing textbase cohesion is conducted by
identifying discourse markers and connectives. Halliday and Hasan (1976), Louwerse
(2001), and Sanders and Noordman (2000) as cited in McNamara et al., 2014 stated

that text base cohesion can be created using a variety of discourse makers and
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connectives categorized based on their purpose and meaning relationships. For
example, there are connectives that aim at showing additive cohesion, temporal
cohesion, causal/intentional cohesion, and logical cohesion. These connectives are also
part of the indices (50-58) provided in Coh-Metrix. The use of discourse markers and
connectives is not only related to textbase comprehension but it also is a strong indicator
of the situation model of comprehension. The last method of analyzing the
cohesiveness of a text can be done by extracting its lexical diversity. This aspect is
clearly related to the level of textual difficulty because it is the index of the lexis or
word within the text. Each word will carry its unique meaning. If the text consists of
a wide variety of words, this also means a wide variety of new information for the reader
to read and to integrate at the discourse level for meaning extraction and the text is
likely to be more difficult to comprehend. On the other hand, if the text has a low level
of lexical diversity, the cohesion of the text will be high because of the repetition of
words in the text. This will ease the process of comprehension since the reader does
not need to process every word in the text. Coh-Metrix consists of three types of indices
used for analyzing the lexical diversity: type token ration, vocd, and Measure of Textual
Lexical Diversity (MTLD), as in indices 46-49.
2.6.1.4 Situation model

Situation model comprehension is the level of representation
that goes beyond the explicit text and integrates the use of inference and the world
knowledge of the reader. The world knowledge and the degree of inference use might
depend on each reader and is specific to the sociocultural context. However, there have
been challenges in developing a bank of generic world knowledge to be representative
of comprehension and creating relevant inferences in the field of artificial intelligence
(Lenat, 1995; Schank & Abelson, 1977, as cited in McNamara et al., 2014). This is
called Latent Semantic Analysis or LSA. This is a mathematical statistical technique
for representing world knowledge based on a large corpus. The core idea is that the
meaning of a word depends on the meaning of the surrounding words. Two words can
be considered similar if they are likely to appear among the same surrounding words or
contexts. Coh-Metrix applies the concept of LSA to identify the degree of textual

coherence. The similarity of LSA scores are analyzed from the adjacent sentences at
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the paragraph level. If the LSA similarity score decreases, it is likely that the textual
difficulty will increase. They are represented in indices 38-45.

Apart from the analysis of LSA, the situation model is divided
into five types based on discourse psychology (Zwaan & Radvansky, 1998, as cited in
McNamara et al., 2014). They are causation, intentionality, time, space, and
protagonists. The continuity of these five dimensions can create the cohesion or
coherence of the text. It is connected through particles, which can be connectives,
transitional phrases, adverbs, and so on. If these particles are missing, the text will lack
continuity of information and this will create a cohesion break. Whenever the text has
such a break, the reader is required to add information or to make inferences in order to
comprehend the text. The need to make inferences will affect the level of textual
difficulty. If readers are required to make too many inferences in the text based on too
many missing particles, it will tend to be difficult for them to comprehend the text. This
is also a burden on the working memory and affects the perceived difficulty of the text.
Coh-Metrix has dimensions of situation models—causality, intentionality, and
temporality—by focusing on the specific particles used in each dimension. If the
particles are missing, there is a tendency that the text will be more difficult to
comprehend. These dimensions are in indices 59-66.

2.6.1.5 Genre classification and rhetorical structure

Genre is defined as the category of a text. McNamara et al.
(2014) claimed that readers are expected to understand the text better if they can classify
the text genre. Many studies support this by stating that teaching and training the reader
to recognize the genre and structure of the text enable them to have better reading
performance (Meyer & Wijekumar, 2007; Oakhill & Cain, 2007; Williams, 2007, as
cited in McNamara et al., 2014). Being able to identify the genre of the target reading
text might be part of the clues in predicting the level of textual difficulty; however, this
is not the method used in scaling the difficulty level. Though genre classification is not
an effective way of scaling a text, knowing the genre and its rhetorical structure could
definitely aid with reading comprehension. Zwaan (1994, as cited in McNamara et al.,
2014) stated that advanced readers can activate and tailor their strategies used while
reading to match the genre of the target text. Based on this assumption, Coh-Metrix

incorporates some indices, such as the characteristics of words, sentences, and
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connections between sentences, together under the principle of “narrativity” in order to
classify the text into a continuum of narrative to science text (indices 12-13). However,
this is not a clear categorization of genre and textual structure.

Above are the classifications of the underlined theory of multilevel
language and discourse that Coh-Metrix has used as the basic principle in generating
all of the indices used for textual analysis. In order to data analysis and presentation
easier, Coh-Metrix has categorized all indices (1-106) into eleven categories, which

will be presented in the next section.

2.6.2 Eleven categories of indices provided in Coh-Metrix
From the five basic levels of discourse comprehension above, Coh-Metrix
generates 106 indices for a more specific text analysis and categorizes all of these
indices into eleven groups in order to create a better illustration and understanding of
the results. Brief descriptions of each category as well as the number of indices in each
group are listed as follows.
Category 1: Descriptive (indices 1-11)
In category 1 as shown in Table 2.4, Coh-Metrix has analyzed the text
to find out the descriptive information, such as the total number of words, sentences,
and paragraphs, in the text, including the average number of letters, syllables, words,

and sentences per paragraph and text.

Table 2.4
Category 1: Descriptive

Index Descriptive Abbreviation
1 Total number of paragraphs in the text DESPC

2 Total number of sentences in the text DESSC

3 Total number of words in the text DESWC

4 Average number of sentences in each paragraph in the text DESPL

5 Standard deviation of number of sentences in each paragraph in the text DESPLd

6 Average number of words in each sentence in the text (sentence length) DESSL
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7 Standard deviation of words in each sentence in the text (sentence length) | DESSLd
8 Average number of syllables in all of the words in the text (word length) DESWLsy
9 Standard deviation of syllables in all of the words in the text (word length) | DESWLsyd
10 Average number of letters in all of the words in the text (word length) DESWLIt
11 Standard deviation of letters in all of the words in the text (word length) DESWLItd
Category 2: Text easability principal component scores (indices 12-
27)

In category 2 as presented in Table 2.5, Coh-Metrix has eight

components that can estimate the features related to the easability of the target text. In

this group, each text can be analyzed in order to find out the level of narrativity,

syntactic simplicity, word concreteness, referential cohesion, deep cohesion, verb

cohesion, connectivity, and temporality.

Table 2.5

Category 2: Text easability principal component scores

Index Text easability principal component scores Abbreviation
12 Narrativity, z score PCNARz
13 Narrativity, percentile PCNARp
14 Syntactic simplicity, z score PCSYNz
15 Syntactic simplicity, percentile PCSYNp
16 Word concreteness, z score PCCNCz
17 Word concreteness, percentile PCCNCp
18 Referential cohesion, z score PCREFz
19 Referential cohesion, percentile PCREFp
20 Deep cohesion, z score PCDCz

21 Deep cohesion, percentile PCDCp

22 Verb cohesion, z score PCVERBz
23 Verb cohesion, percentile PCVERBp
24 Connectivity, z score PCCONNz
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25 Connectivity, percentile PCCONNp
26 Temporality, z score PCTEMPz
27 Temporality, percentile PCTEMPp

Category 3: Referential cohesion (indices 28-37)

In category 3, as can be seen in Table 2.6, Coh-Metrix has explored

the global and local overlapping in terms of noun, argument, stem, content word, and

anaphor within the text. The overlapping or repetition of these words can imply the

degree of the cohesion of the text.

Table 2.6

Category 3: Referential cohesion

Index Referential cohesion Abbreviation
28 Noun overlap, adjacent sentences, binary, mean CRFNOI1

29 Argument overlap, adjacent sentences, binary, mean CRFAOI1

30 Stem overlap, adjacent sentences, binary, mean CRFSO1

31 Noun overlap, all sentences, binary, mean CRFNOa

32 Argument overlap, all sentences, binary, mean CRFAOa

33 Stem overlap, all sentences, binary, mean CRFSOa

34 Content word overlap, adjacent sentences, proportional, mean CRFCWOI
35 Content word overlap, adjacent sentences, proportional, standard deviation | CRFCWO1d
36 Content word overlap, all sentences, proportional, mean CRFCWOa
37 Content word overlap, all sentences, proportional, standard deviation CRFCWOad

Category 4: Latent semantic analysis (indices 38-45)

Category 4 is presented in Table 2.7, where Coh-Metrix has measured

the semantic overlap between the sentences or between the paragraphs of the target text.

This aspect will focus on the conceptual overlapping that is related to textual cohesion.

Ref. code: 25615621320109NCD




45

Table 2.7

Category 4: Latent semantic analysis

Index Latent semantic analysis Abbreviation
38 LSA overlap, adjacent sentences, mean LSASSI

39 LSA overlap, adjacent sentences, standard deviation LSASSI1d

40 LSA overlap, all sentences in paragraph, mean LSASSp

41 LSA overlap, all sentences in paragraph, standard deviation LSASSpd

42 LSA overlap, adjacent paragraphs, mean LSAPP1

43 LSA overlap, adjacent paragraphs, standard deviation LSAPP1d

44 LSA given/new, sentences, mean LSAGN

45 LSA given/new, sentences, standard deviation LSAGNd

Category 5: Lexical diversity (indices 46-49)

Table 2.8 presents the indices in category 5. In this category, Coh-
Metrix analyzes the text in terms of the variety of unique words that occur in relation
to the total number of words. The type-token ratio of content words and all of the words
in the target text will be calculated. Apart from the type-token ratio, the Measure of
Textual Lexical Diversity and the vocd are also included in this category. The MLTR
is used for calculation when the mean length of the sequential word strings in a text that
maintains a given TTR value. The vocd is calculated for fitting the TTR random

samples with the ideal TTR curves in the target text.

Table 2.8
Category 5: Lexical diversity

Index Lexical diversity Abbreviation
46 Lexical diversity, type-token ratio, content word lemmas LDTTRec

47 Lexical diversity, type-token ratio, all words LDTTRa

48 Lexical diversity, MTLD, all words LDMTLD

49 Lexical diversity, vocd, all words LDVOCD
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In category 6 as shown in Table 2.9, Coh-Metrix analyzes all of the

connectives found in the target text and differentiates them into groups of causal,

logical, adversative and contrastive, temporal, additive, positive, and negative. These

connectives imply the creation of cohesive links within the target text.

Table 2.9

Category 6: Connectives

Index Connective Abbreviation
50 All connectives incidence CNCAll

51 Causal connectives incidence CNCCaus

52 Logical connectives incidence CNCLogic

53 Adversative and contrastive connectives incidence CNCADC

54 Temporal connectives incidence CNCTemp

55 Expanded temporal connectives incidence CNCTempx
56 Additive connectives incidence CNCAdd

57 Positive connectives incidence CNCPos

58 Negative connectives incidence CNCNeg

Category 7: Situation model (indices 59-66)

Table 2.10 presents category 7. In this category, Coh-Metrix explores

evidence of the features that can be related to the reader’s mental representation when

a given context is activated. The focus will be on the finding the causal verbs and

connectives that can lead to the activation of mental representations in a given context.
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Table 2.10
Category 7: Situation model

Index Situation model Abbreviation
59 Causal verb incidence SMCAUSv
60 Causal verbs and causal particles incidence SMCAUSvp
61 Intentional verbs incidence SMINTEp

62 Ratio of casual particles to causal verbs SMCAUSr
63 Ratio of intentional particles to intentional verbs SMINTEr

64 LSA verb overlap SMCAUSIsa
65 WordNet verb overlap SMCAUSwn
66 Temporal cohesion, tense and aspect repetition, mean SMTEMP

Category 8: Syntactic complexity (indices 67-73)

Table 2.11 shows the indices in category 8. In this category, Coh-
Metrix examines the structure of sentences composed in the text in order to find out the
degree of syntactic constructions. The obtained outcomes could reveal the complexity
of the sentences, such as the average number of modifiers per noun and the use of
embedded constituents. These complex structures can imply the reading difficulty

regarding, for example, ambiguity, structural density, or ungrammatical sentences.

Table 2.11
Category 8: Syntactic complexity

Index Syntactic complexity Abbreviation
67 Left embeddedness, words before main verb, mean SYNLE

68 Number of modifiers per noun phrase, mean SYNNP

69 Minimal Edit Distance, part of speech SYNMEDpos
70 Minimal Edit Distance, all words SYNMEDwrd
71 Minimal Edit Distance, lemmas SYNMEDIlem
72 Sentence syntax similarity, adjacent sentences, means SYNSTRUTa
73 Sentence syntax similarity, all combinations, across paragraphs, mean SYNSTRUTt
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Category 9: Syntactic pattern density (indices 74-81)

As shown in Table 2.12, the results of category 9 are analyzed
according to the density of syntactic patterns, word types, and phrase types. They are
also related to syntactic complexity (category 8) because the number of words and
phrase types can increase the density of the sentence structure. They definitely affect
the processing of the texts. Besides calculating for the incidence of phrases, Coh-
Metrix also measures the relative frequency of other sentence patterns, such as passive

voice and negation.

Table 2.12
Category 9: Syntactic pattern density

Index Syntactic pattern density Abbreviation
74 Noun phrase density, incidence DRNP

75 Verb phrase density, incidence DRVP

76 Adverbial phrase density, incidence DRAP

77 Preposition phrase density, incidence DRPP

78 Agentless passive voice density, incidence DRPVAL

79 Negation density, incidence DRNEG

80 Gerund density, incidence DRGERUND
81 Infinitive density, incidence DRINF

Category 10: Word Information (82-103)

Table 2.13 presents category 10. In this category, multiple
characteristics and the dimensions of words are analyzed because words have a huge
impact on the efficiency of reading comprehension. In this group, Coh-Metrix
measures the words according to many different groups, such as parts of speech and
word frequency. Further, Coh-Metrix also employs psychological ratings by using two
lexical databases, the MRC Psycholinguistic Database (Coltheart, 1981) and WordNet
(Fellbaum, 1998; Miller et al., 1990) to help analyze the psychological rating of words,
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which includes the age of acquisition, familiarity, concreteness, imagability,

meaningfulness, polysemy, and hypernymy.

Table 2.13

Category 10: Word information

Index Word information Abbreviation
82 Noun incidence WRDNOUN
83 Verb incidence WRDVERB
84 Adjective incidence WRDADIJ
85 Adverb incidence WRDADV
86 Pronoun incidence WRDPRO
87 First person singular pronoun incidence WRDPRPIs
88 First person plural pronoun incidence WRDPRPIp
89 Second person pronoun incidence WRDPRP2
90 Third person singular pronoun incidence WRDPRP3s
91 Third person plural pronoun incidence WRDPRP3p
92 CELEX word frequency for content words, mean WRDFRQc
93 CELEX Log frequency for all words, mean WRDFRQa
94 CELEX Log minimum frequency for content words, mean WRDFRQmc
95 Age of acquisition for content words, mean WRDAOACc
96 Familiarity for content words, mean WRDFAMc
97 Concreteness for content words, mean WRDCNCc
98 Imagability for content words, mean WRDIMGc¢
99 Meaningfulness, Colorado norms, content words, mean WRDMEACc
100 Polysemy for content words, mean WRDPOLc
101 Hypernymy for nouns, mean WRDHYPn
102 Hypernymy for verbs, mean WRDHYPv
103 Hypernymy for nouns and verbs, mean WRDHYPnv
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Category 11: Readability (indices 104-106)

The last category of Coh-Metrix is presented in Table 2.14. This
category aims at analyzing the level of readability of the target text into a single value,
which can further be compared against other texts. There are three readability formulas
used in this category: Flesch Reading Ease, Flesch-Kincaid Grade Level, and. Coh-
Metrix L2 Readability.

Table 2.14

Category 11: Readability

Index Readability Abbreviation
104 Flesch Reading Ease RDFRE

105 Flesch-Kincaid Grade Level RDFKGL

106 Coh-Metrix L2 Readability RDL2

Above are all of the indices provided in Coh-Metrix. In order to
understand and interpret the values obtained from these indices, Coh- Metrix also

provides comparative norms, which will be described in the next section.

2.6.3 Comparative norms of Coh-Metrix

Coh-Metrix has developed norms to be used for comparing and
interpreting the gained results for all 11 categories of the 106 indices. In this section,
an explanation of how the norms are generated and a detailed description of how the
norm “Language Arts” will be used in this study.

Coh-Metrix interpretative norms are created by employing a
collection of English texts by Touchstone Applied Science Associates (TASA), Inc.
This organization has created a large corpus named the TASA corpus. It is a collection
of high school English texts that are divided into genres based on seven academic
areas—Language Arts, Health, Home economics, Industrial Arts, Science, Social
Studies, and Business. The TASA corpus consists of 119,627 paragraphs taken from

37,651 sample texts gained from all seven academic areas (McNamara, Graesser, &
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Louwerse, 2012). Table 2.15 presents the breakdown of the sample texts by academic

arca.

Table 2.15

The breakdown of sample texts by academic area

Academic Areas Number of Sample Texts Number of Paragraphs
Language Arts 16,044 57,106
Health 1,359 3,396
Home Economics 283 403
Industrial Arts 142 462
Science 5,356 15,569
Social Studies 10,501 29,280
Business 1,079 4,834
Miscellaneous 675 2,272
Unmarked 2,212 6,305
Total 37,651 119,627

(McNamara, Graesser, & Louwerse, 2012)

Coh-Metrix has developed norms for comparing, interpreting, and
understanding more about the analyzed values from the target texts. Based on the
breakdown of the text samples gained from the TASA corpus, Coh-Metrix has
calculated the norms for only three genres, Language Arts, Social Studies, and Science,
due to their being the largest domains in the TASA corpus. These three academic areas
are ranked the top three in terms of the number of sample texts. After the top three
academic areas are selected, they are evaluated to find out their readability by using the
Degree of Reading Power (DRP) (Koslin, Zeno, & Koslin, 1987). Then, all of the
passages are classified into six grade bands according to their level of difficulty, as

presented in Table 2.16 and Figure 2.8.
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Classification of reading passages based on difficulty levels
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Figure 2.8 DRP values and grade levels

Grade band | N Mean DRP Std. deviation Minimum DRP | Maximum DRP
K-1 300 | 43.2465 2.33841 35.00 45.99
2-3 600 | 48.8362 1.45713 46.00 50.99
4-5 600 | 53.3161 1.44334 51.00 55.99
6-8 900 | 59.1749 1.34791 56.00 60.99
9-10 600 | 62.2777 0.90323 61.00 63.99
11-CCR 900 | 67.4324 3.10350 64.00 85.80
(Koslin, Zeno, & Koslin, 1987)
80
% 60 o
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Z 20
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(Koslin, Zeno, & Koslin, 1987)

The graph in Figure 2.8 also shows the range of the DRP values that

represents the level of text difficulty in each grade band. It can be seen from this graph

that the DRP values can differentiate the level of difficulty of the reading passages in

each grade level. The values clearly show that the passages found in the K-1 grade

band are ranked as the easiest, whereas the passages gained from grade 11 to grade 12

or the college and career readiness/CCR grade band are the most difficult. Therefore,
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calculating the norm for further interpretation is conducted based on valid data sources
since the levels of difficulty constantly increase along with the grade levels.

In order to calculate the norm for each academic area, Coh-Metrix
randomly selects 100 passages from each academic area and grade level (from
kindergarten to CCR). The total chosen passages for each academic area is 1,300.
Then, all 1,300 passages are analyzed by using the Coh-Metrix program and the results
are calculated to find the mean and standard deviation, which are used as the norm for
the data interpretation of each academic area.

2.6.3.1 The norm “Language Arts”

As stated above, Coh-Metrix has developed three sets of norms
for data comparison and interpretation. These three sets of norms, “Language Arts”,
“Social Studies”, and “Sciences”, are provided for analysis by Coh-Metrix because of
their largest proportion of passages included in the TASA corpus. In this present study,
only the norm for “Language Arts” was chosen to be the main criterion for data
comparison and interpretation. This decision was made based on the definitions of this
subject area. They are presented as follows:

Language arts is defined as “the subjects (as reading, spelling,
literature, and composition) that aim at developing the
student's comprehension and capacity for use of written and
oral language” by Merriam Webster Dictionary.

Language arts is defined as “the subjects taught in elementary
and secondary schools that aim at developing
students' communication skills.  These subjects include
reading, writing, listening, and speaking”. This definition is
defined by the International Reading Association (IRA) and
the National Council of Teachers of English (NCTE).
Language arts is defined as learning how to communicate
ideas through language, which includes four main
components, listening, reading, speaking, and writing, as well
as everything that relates to these four skills that can be
considered part of the language arts subject area (Shafer,

2010).
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Language arts is defined as the skills that include
composition, speech, spelling, and dramatic. These subjects
are taught in elementary and secondary schools to give
students a thorough proficiency in using the language

(Dictionary.com).

These definitions help to define the Language Arts subject. It
can be clearly seen that the focus of these definitions is on providing teaching and
training support in terms of four basic language skills—listening, reading, writing, and
speaking—in communicating with others in appropriate contexts.

Considering these aforementioned definitions, the main
concept and focus of the Language Arts subject area clearly match the policy of
English teaching in Thailand. The following is an excerpt from the Basic Education
Core Curriculum B.E. 2551 (A.D. 2008) concerning foreign language teaching in a
description of the learning area of foreign language and the main content of what
should be taught in the curriculum.

“The learning area for foreign languages is aimed at enabling
learners to acquire a favorable attitude towards foreign
languages, the ability to wse foreign languages for
communicating in various situations, seeking knowledge,
engaging in a livelihood and pursuing further education at
higher levels. Learners will thus have knowledge and
understanding of stories and cultural diversity of the world
community, and will be able to creatively convey Thai
concepts and culture to the global society.

The main contents include:

e Language for communication: use of foreign languages
for listening, speaking, reading and writing, exchanging
data and information, expressing feelings and opinions,
interpreting, presenting data, concepts and views on
various matters, and creating interpersonal relationships

appropriately
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e Language and culture: use of foreign languages
harmonious with the culture of native speakers;
relationships, similarities, and differences between
languages and cultures of native speakers; languages and
cultures of native speakers and the Thai culture; and
appropriate application

¢ Language and relationships with Other Learning Areas: use

of foreign languages to link knowledge with other learning

areas, forming the basis for further development, seeking
knowledge and broadening the learners’ world views

e [anguage and relationships with Community and the

World: use of foreign languages in various situations, both

in the classroom and in the outside community and the global

society, forming a basic tool for further education,
livelihood, and exchange of learning with the global society”

(Basic Education Core Curriculum, 2008)

The highlighted parts in the above excerpt clearly show the
similarity in terms of policy between the Basic Education Core Curriculum and the
definition of Language Arts subject area. This could be a valid justification for
selecting the norm of Language Arts to be the sole criterion for the data comparison

and interpretation in this present study.

2.7 Previous studies on readability

Numerous research studies have been conducted in the field of readability
in order to shade more light on how readability studies can benefit English language
learning and teaching. Based on their uses, many studies have employed readability
formulas to measure or evaluate the difficulty level of academic documents such as
textbooks, survey questionnaires, and reports. The results from these studies are also
used to match or compare the difficulty level of the text to the target readers’ reading
performance (Kouamé, 2010; Fuller et al., 2007; Hippensteel, 2015; Mahmood &
Mahmood, 2011, Burton, 2014; Heydari, 2012; Izgi & Seker, 2012; Begeny & Greene,
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2014). Besides using the results to match the text, some scholars have conducted
studies for the purpose of developing or validating readability formulas by integrating
other aspects related to comprehension processing (Thienpermpool & Ward, 2011;
Ozasa et al., 2007; Vajjala & Meurers, 2012; Rezaee & Norouzi, 2011; Mikk & Elts,
1999; Tabatabaei & Bagheri, 2013; McNamara, Louwerse, Cai, & Graesser, 2005;
Crossley et al., 2007; Crossley et al., 2008; Gupta, 2013; Duran et al., 2007).

The main use of readability formulas has been focused on examining the
difficulty level of the target text or textbooks and the results have been used to compare
or match the reading materials with the target readers’ reading performance. Some
studies employed only one readability formula while others employed more than one.
Kouamé (2010) used one readability formula to help improve a survey questionnaire
designed for low-literate readers. In this study, the researcher designed different sets
of questionnaires. Each was graded based on the use of the Flesch-Kincaid formula
and they had different levels of readability. Then, 65 low-literate participants were
divided into two groups. Each group had to rate the clarity and their level of
understanding of the survey questionnaires. The results showed that the easier version
of the questionnaire gained a higher level of clarity and understanding from the subjects
than the more difficult version. This could prove that the level of difficulty affects the
degree of understanding.

Another study also employed one readability formula to assess the
difficulty level of textbooks. Fuller et al. (2007) conducted a study to find out the
correlation between the readability levels of pharmaceutical textbooks and the reading
ability of year 3 pharmacy students in order to determine the reading level of the
required reading materials. To do this, all of the pharmaceutical textbooks were
analyzed for difficulty level by using the Gunning FOG readability formula. In order to
measure the reading ability, all of the subjects were required to take the tests. Then, the
results were compared and it was found that there was a great difference between the
readability level of the textbooks and the students’ reading ability. In other words, the
reading level of the pharmaceutical textbooks was too difficult and it was beyond the
students’ reading ability.

Additionally, Hippensteel (2015) also used a readability formula to assess

the difficulty level of the reading materials compare with the students’ reading ability.
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In this study, the Flesch-Kincaid readability formula was used to assess geoscience
textbooks, laboratory manuals, and supplementary materials used by geoscience faculty
at the University of North Carolina. From the readability analysis, it was found that
most of the selected textbooks and laboratory manuals were t the same grade level of
the students, whereas some of the assigned extra reading materials, especially the
articles from the peer-reviewed journals, were far beyond the students’ reading ability.

Apart from using only one readability formula to assess the difficulty level
of the target reading materials, some studies have employed more than one formula.
For example, Mahmood and Mahmood (2011) employed four readability formulas to
examine the level of difficulty and reading age of English textbooks used in grade 3 in
Panjab, Pakistan. They analyzed the results based on the use of Fry’s Readability
Graph, the Power-Summer Kearl Formula, the Flesh-Kincaid Formula, and the SMOG
Formula. From the analysis, all four readability formulas presented consistent results.
They suggested that the difficulty level and the reading age of English textbooks are far
beyond the proficiency level of Pakistani grade 3 students. The results of this study
confirmed that readability formulas are one of the convenient tools to help examine the
difficulty level of English textbooks before using them in a learning situation.

Burton (2014) similarly conducted an experiment using three readability
formulas. This study aimed at finding out whether the readability level of the selected
textbooks affected the students’ ability to learn general biology concepts. In order to
do this, she prepared three versions of excerpts from a textbook for students to read.
The first excerpt was the original version, whereas the second one had the technical
terms removed. The third version was adapted by changing the sentence structure and
simplifying some of the difficult words. All three versions were assessed using three
readability formulas—the Flesch—Kincaid Grade Level (FKGL), the Coleman-Liau
Index (CLI), and the Automated Readability Index (ARI)—in order to be certain that
they had different levels of difficulty. = Then, the students were tested on their
comprehension of these selected excerpts. The readability analysis demonstrated
consistency in the three readability formulas in terms of rank scores and the results
showed that there were effects of difficulty level on the students’ performance on the
tests. That is to say, the students with access to the adapted version, either with the

removal of the technical vocabulary or with changes in sentence structure, exhibited
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better performance on the tests. The findings gained from these sample studies suggest
that that the difficulty level of the text had a great effect on the students’ comprehension
and learning. The results from these studies, therefore, confirmed the benefits of using
readability formulas to examine the difficulty level of target texts.

From the above review, it was found that readability formulas can be a great
tool to help assess the difficulty level of target reading materials and to compare them
with the reader’s reading performance. It seems to be a practical tool for those that are
responsible for designing, selecting, preparing, or evaluating reading materials to suit
target readers. However, some studies have found inconsistencies in the results.

Heydari (2012) for example found some inconsistencies among the
different types of readability formulas. A study was conducted to find the correlation
between the results from readability formulas and the reader’s evaluation of difficulty
level. Four readability formulas were employed: Flesch Reading Ease, Gunning’s Fog-
Index of readability, the SMOG index of readability, and Flesch-Kincaid. In this study,
five passages were analyzed to find out the difficulty level by using four types of
readability formulas and the reader’s evaluation. The results from these two sources
were then compared. It was found that there was no significant correlation among these
two sources of analysis. The reader’s evaluation of the text difficulty and the results
from the readability formulas were not correlated.

Izgi and Seker (2012) also found the same results. They used four types of
readability formulas (two classic formulas and two adapted formulas to be used in the
Turkish context—the Flesch-Kincaid formula, the Gunning Fog formula, Atesman, and
Sénmez) to determine the readability level of texts used in 4™ and 5™ grade social
science and science-technology textbooks in Turkey. The results showed some
inconsistencies between different types of readability formulas. They suggested that
when examining the level of difficulty within the text, relying only on the quantitative
method might be inconsistent and less reliable.

The study of Begeny and Greene (2014) also presented some
inconsistencies regarding various readability formulas. They examined the use of
readability formulas to find out the actual correspondence between the difficulty levels
of the texts by using oral reading fluency as the criterion for measuring the students’

reading performance. The students were required to read out loud for the oral reading
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fluency check to find out their actual reading performance when reading the passages.
The performance was measured by the number of words read correctly within one
minute. Three types of reading passages were prepared: passages below their grade
level, passages right at their level, and passages above their grade level. Eight
readability formulas were employed in this study: Dale-Chall, Flesch-Kincaid, FOG,
Forcast, Fry, PSK, SMOG, and Spache. The results showed that there was only one
readability formula—Dale-Chall—that could provide a reliable correspondence
between the text difficulty and the students’ oral reading performance. Seven other
readability formulas were not consistent with the students’ reading performance. The
results also suggested that three more readability formulas—FOG, Lexile, and
Spache—can be a valid indicator of text difficulty; however it depends on the passages
from specific grade levels, not all. Three of them were only valid with some specific
grade levels.

Besides using readability formulas to help evaluate the difficulty level of
the target reading materials, there have also been studies that have aimed at developing
and validating readability formulas by integrating other features related to text
processing, starting at the lower level—words, to the higher level—sentences and
paragraphs. They are as follows.

Thienpermpool and Ward (2011) were interested in developing a
readability formula to match the specific context of use. They were aware of the
essential role of vocabulary in text processing; therefore, they developed and validated
a new readability index using vocabulary-based criteria for Thai university students.
The program “Range” was employed to create a profile of the vocabulary in the target
reading materials used in a Thai university. The obtained vocabulary frequency profiler
was used as the main variable in this study and was used as the key criterion for
predicting the readability level of the reading materials. The results, then, were
compared with those gained from the traditional readability formulas and they showed
a positive correlation. It can be concluded then that vocabulary can be a strong indicator
for evaluating the difficulty level of target reading materials.

Adding vocabulary difficulty to the process of predicting the difficulty level
of the target reading materials was also of interest to Ozasa et al. (2007). They

conducted a study to experiment with the use of variables related to words for
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measuring the difficulty level of EFL sample textbook materials. In their study, six
combinations of variables—word difficulty, idiom difficulty, textbook-based word
difficulty, textbook-based idiom difficulty, word length, and sentence length—were
computed by using multiple regression analysis. According to all of the results, it was
found that sentence length had the most predictive power than the other variables and
textbook-word difficulty was the second most powerful predictor of readability level.
Additionally, when considering the combination of variables, the most effective
predictor of readability was the combination of sentence length, word length, textbook-
based word difficulty, and textbook-based idiom difficulty.

Besides using words as the key variable in readability analysis, one study
moved to a level beyond the word. Vajjala and Meurers (2012) added the use of
syntactic features to the lexical features of the text for the assessment of the readability
level of the target reading materials. In their study, they adapted a new readability
formula that included lexical, syntactic, and traditional features (word and sentence
length) to classify the reading passages into a range of difficulty levels. The analysis
was divided into three groups or readability formulas: using pure lexical features, pure
syntactic features, and a combination of all features. All three adapted formulas were
consequently used to classify the passage. The results showed that the formula that
combined all features could provide the best results at 93.3% accuracy. The second
best result was from using the lexical features at 86.7%, whereas using pure syntactic
features provided accuracy at 75.3%. Therefore, integrating the aspects of lexical and
syntactic features into the readability formula can improve the predictive power of
difficulty level.

Considering the features beyond the word level has also attracted the
attention of other researchers. Rezaee and Norouzi (2011) for example investigated the
relationships of three variables related to reading comprehension: readability of the
written materials, readers’ reading performance, and cohesive markers. In order do
this, they selected ten passages and used the Flesch and Fog readability formulas to
evaluate the difficulty level. All ten passages were analyzed to count the number of
cohesive markers. There were three types of cohesive markers: conjunctions, lexical
markers, and grammatical markers. Then, all 67 subjects, who were divided into

intermediate and advanced levels, were required to read and complete the
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comprehension test. After all of the data were obtained, they were analyzed to find the
correlation between the three factors. The results showed that there was a strong
correlation between the readability level of the reading passages with the reader’s
reading performance. Only grammatical cohesion had a positive correlation with the
readability of the reading texts. The number of conjunctions was not seen to have a
correlation with the readability level or the reader’s performance. There was a positive
correlation between grammatical cohesion and intermediate readers. The performance
of advanced readers had a strong correlation with the number of lexical cohesion in the
reading texts. It can be concluded then that the cohesive features of reading material
are another key element that possibly affects both difficulty level and readers’ reading
performance and they therefore should be taken into consideration when analyzing the
text in order to ascertain difficulty level.

The abovementioned reveals that there are other essential features beyond
the traditional measure of words and sentence length for readability formulas. The
aspects of word difficulty, syntactic features, and cohesive markers are all possible
factors affecting the readability of the reading materials and they therefore should be
taken into consideration when evaluating the difficulty level of a reading text. Apart
from these textual features, some studies have presented other aspects beyond the text
that could possibly influence the ease or difficulty of textual comprehension.

Mikk and Elts (1999) experimented with formulating a readability formula
that included both reader and text characteristics as indicators of difficulty level. In
order to accomplish this, they included three aspects related to the reader: the amount
of background knowledge related to the target reading text, the reader’s thoughts toward
the texts in terms of difficulty, and the interest level toward the text for the analysis.
Regarding the text-based aspect, four groups of features were analyzed: the vocabulary
knowledge of the target text, the abstractness of the content required in the text, the
word length, and the sentence length. From these variables, they proposed two sets of
readability formulas. The first formula focused more on the text features by adding the
term density, and the oversized words and sentences to the formula. They claimed that
this newly-formulated formula was more precise and informative in anticipating test
performance after reading the target text. The second proposed formula was similar to

the first one with the inclusion of the reader’s background knowledge, thoughts toward
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the difficulty level, and interest in the reading texts for further analysis. The results
showed positive support to for hypothesis of the study. These two sets of readability
formulas were proved to be effective in predicting the readability level of the target
reading text.

Though the results from the above study indicated that adding the reader’s
related features could be valuable to readability studies, they might not be reliable. One
study for example found inconsistencies between these readers’ related features and the
results gained from the readability formulas.

Tabatabaei and Bagheri (2013) were also interested in exploring the
relationships among the variables beyond textual characteristics and readability level.
They conducted a study in the Iranian context to explore the relationship between the
readability of reading texts used at the high school level and the students’ background
knowledge and interests. In this study, the Flesch readability formula was used as the
measurement of difficulty level. The students’ background knowledge and interests
were obtained using a Likert-scale questionnaire. From the analysis, they found that the
level of interest had a positive correlation with the readability level of only some
textbooks, whereas there was no significant relationship between the background
knowledge and readability level. The results of this study, therefore, indicate that the
use of the reader’s background knowledge and interest might not be a reliable indicator
for evaluating the readability level of target reading materials. They should be dealt
with care when being integrated into readability studies.

To conclude, integrating more features beyond those that are used in
traditional readability formulas (word and sentence length) can be valuable to improve
the predictive power of readability analysis. These stated effective features, such as
word difficulty, syntactic features, cohesive markers, and features related to the reader
such as background knowledge, are all related to different levels of comprehension
processing. Therefore, there has been an urge to improve readability formulas that can
include all of these valuable features to be more effective, valid, and reliable by
incorporating these features into the readability analysis.

Coh-Metrix—a computational program—was developed by McNamara et
al. (2005) to analyze the linguistic features that are related to comprehension processing

ranking from the basic level of word to the deeper level of the situation model of reading
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comprehension, for example, cohesion, syntactic structure, the range of words, the
semantic relationships among sentences, the situation model of reading comprehension,
etc. Research studies have been conducted to validate the use of these variables in
determining the readability level of the target reading text and this tool has been applied
to textual analysis. Some of the key studies are reviewed in the following.

Crossley et al. (2007) experimented with the use of Coh-Metrix to measure
text readability. They selected three variables, lexical-coreferentiality, word frequency,
and syntactic complexity, to analyze 32 academic texts to find out the level of
readability. The obtained scores were compared with the results from the traditional
readability formulas. This study illustrates that these Coh-Metrix variables could
provide similar results to the traditional readability formulas and they demonstrated
better prediction in terms of reading performance because the variables included
exhibited a better reflection of reading comprehension processing. This study was
confirmed and strengthened by Crossley et al. (2008). They had used Coh-Metrix
variables to measure cohesion and text difficulty. In their study, three indices, which
were used in Crossley et al. (2007), were employed again to analyze different types of
reading texts. They were lexical coreferentiality, syntactic sentence similarity, and
word frequency. The gained findings confirmed the results from the previous study in
2007. It was found that these three variables could produce a more valid prediction of
readability when compared to other traditional readability measures. These employed
variables were related to cognitive processes and they also were linked to the
psycholinguistic factors required in reading comprehension (decoding, syntactic
parsing, and meaning construction); therefore, using Coh-Metrix in determining
difficulty level has also strengthened the construct validity of the formula. Gupta
(2013) also employed the Coh-Metrix tool to analyze the texts in four textbook series
so as to compare the texts used across the series and grade levels. Five variables, length
of text, lexical diversity, cohesion, use of the first person singular, and sentence syntax
similarity, and the Flesch-Kincaid Grade Level, were chosen for the analysis. The
results showed significant differences among these four textbook series in four out of
five variables. When comparing the texts across the students’ grade level, it was seen
that the length of the text, lexical diversity, cohesion, and use of the first person singular

of these four textbook series ranged appropriately. That means that the lower grade
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level texts were easier to understand than the higher ones. Only one variable, sentence
syntax similarity, yielded unexpected results. Sentence structure is believed to be
gradually complex when grade levels are increased, but the results contradicted this
expectation. The results gained from the Flesch-Kincaid Grade Level presented
different levels from the level prescribed for each textbook. For example, the textbook
used in grade one consisted of texts ranked for grade two based on the readability
analysis. From this study, it can be concluded that the variables from Coh-Metrix are
a better indicator of difficulty level than the use of the Flesch-Kincaid Grade Level.
Duran et al. (2007) further conducted a study to validate the use of Coh-Metrix in
evaluating text difficulty. In this study, two linguistic indices were employed as the
main variable: referential overlap and vocabulary accessibility. They categorized 60
instructional science texts into two groups of easy and difficulty texts to comprehend
and had all the texts analyzed by using Coh-Metrix. The gained Coh-Metrix results
were compared with the subjects’ reading performance measured by reading times and
ability to recall the content of the text. The findings revealed a correlation between
reading time and ability to recall with the results from Coh-Metrix. That is to say, the
subjects had a better reading time and they could recall the content of the easier texts
more than with the more difficult ones. This study implies that the indices from Coh-
Metrix can differentiate the level of text difficulty and it can be beneficial for textbook
selection.

From the reviewed studies, it can be claimed that the use of variables
included in Coh-Metrix is an effective tool for determining the level of text readability.
Coh-Metrix can provide a better indication than other traditional readability formulas
since it includes indices that are related to the psycholinguistics theory of textual
comprehension. The indices can analyze reading texts from the word to the sentence
and discourse level, which cannot be accomplished using traditional readability
formulas. Therefore, Coh-Metrix has high practicality and it can yield more valid

results when being employed as a tool for measuring the difficulty level of texts.
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2.8 Summary

This chapter had reviewed the theoretical background information on
reading, including definitions of reading, the reading process, and text selection
methods—general practices, readability formulas, as well as previous studies on
readability. This information was reviewed to explain the rationale for conducting the

study. The research methodology and procedures will be discussed in Chapter 3.

Ref. code: 25615621320109NCD



66

CHAPTER3
RESEARCH METHODOLOGY

This chapter describes the methodology used in the study. The first part of
the chapter focuses on the process of collecting and building the corpora. The second
section explains the steps of how the data were analyzed and interpreted quantitatively
and qualitatively. Each of the steps involved in conducting the study is described and

justified as follows.

3.1 Building the corpora

Two sets of corpora were used in this research study: CEPT was the corpus
of reading passages in the prescribed English textbooks by OBEC, and CONET was

the corpus of the reading passages used in Thai national English tests.

3.1.1 Selection of the corpora
According to the research questions, this study aimed at exploring the
readability levels, the linguistic characteristics, and the topic areas of passages used in
the prescribed English textbooks and those used in Thai national English tests, so these
two sources of data were collected in order to build the corpus for further data analysis.
3.1.1.1 Corpus of reading passages in the prescribed English
textbooks (CPET)

CPET was compiled from the reading passages in the English
textbooks prescribed by OBEC. As stated in chapter 1, OBEC is the organization
responsible for proposing educational policy, developing plans, setting up educational
standards and core curricula in line with the National Scheme for Education, and
providing equitable education opportunities in all areas of Thailand. In the scope of
English language teaching, OBEC has also set up schemes for English textbooks used
in the main steam curriculum for all schools all over Thailand (both elementary and
secondary schools). For the secondary school level, OBEC has certified a list of

textbooks to be used as the main teaching resources for secondary school students (M.4
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textbooks from

http://academic.obec.go.th/textbook/web/ are listed in Table 3.1 below.

Table 3.1
List of English textbooks

No. Grade level
M. 4 M.5 M.6
1 | Bridge 4 Bridge 5 Bridge 6
2 | Elevator 1 Elevator 2 Elevator 3
3 | English Explorer 1 English Explorer 2 English Explorer 3
4 | English in Mind 4 English in Mind 5 English in Mind 6
5 Eyes Open Student’s book | Eyes Open Student’s book | Eyes Open Student’s
1 2 book 3
Flash on English Flash on English Lower Flash on English
6 | Elementary Intermediate Student’s Intermediate Student’s
Student’s book book book
7 |Iconl Icon 2 Icon 3
8 | MegaGoal 4 MegaGoal 5 MegaGoal 6
9 | New World 4 New World 5 New World 6
10 | Real Life Elementary Real Life Pre-intermediate | Real Life Intermediate
11 | Success 1 Success 2 Success 3
12 | Upstream 4 Upstream 5 Upstream 6
13 | World Club 1 World Club 2 World Club 3

CPET includes the reading passages under the reading

sections in the list of English textbooks prescribed for grade 12 (Mattayom 6). All
accompanied illustrations, such as pictures, tables, graphs, etc., were excluded from the
present study because the focus of the study is aimed at analyzing the readability level,
the linguistic characteristics, and the topic areas of reading passages. To yield a valid
comparison between the two corpora, only the reading passages that are in the range of
80-400 words were compiled in the corpus. Two prescribed English textbooks were

excluded (Megagoal and New World) because the passages included in these two
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English textbooks did not meet the criteria. Therefore, 155 reading passages from
eleven prescribed English textbooks were included in the corpus in order to increase
the corpus size and to assure that it could be a true representation of the reading passages
used in these levels of study. Moreover, a larger size corpus could better yield valid
data. Samples of each English textbook, including the front cover and the scope of the
books, are presented in Appendix C.

3.1.1.2 Corpus of reading passages used in Thai national
English tests (CONET)

CONET was created from the collection of reading
passages in Thai national English tests in the academic years 2005 to 2010 (6 academic
years). Twenty reading passages that are in the range of 80-400 words were compiled.
They were selected based on a practical reason because Thai national English tests

administered from the year 2011 up to the present has not been publicly available.

3.2 Data analysis

The data analysis in this study was conducted in order to find out the
average readability level, the linguistic characteristics, as well as the topic areas of the
reading passages compiled in both corpora. The following sections describe in detail

how the data were analyzed and interpreted.

3.2.1 Data analysis for research questions 1 and 2

The two corpora, CPET and CONET, were analyzed quantitatively
by using Coh-Metrix. As reviewed in chapter 2 under the subtopic 2.5, Coh-Metrix
consists of 106 indices categorized into 11 groups. Each category of Coh-Metrix
presents different features of linguistic characteristics. Category 1 presents the
descriptive information about the target reading passages (indices 1-11). Category 2
focuses on the principle components related to the text easability (indices 12-27).
Category 3 displays the referential cohesion used in the passages (indices 28-37).
Category 4 shows the latent semantic analysis (indices 38-45). Category 5 focuses on
the lexical diversity within the passages (indices 46-49). Category 6 illustrates the use

of connectives in the passages (indices 50-58). Category 7 presents the situation model
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(indices 59-66). Category 8 and 9 display the syntactic complexity and syntactic pattern
density respectively (indices 67-73 and 74-81). Category 10 shows the word
information included in the target reading passages (indices 82-103). Lastly, category
11 presents the readability level under three types of readability formulas (indices 104-
106). The detailed descriptions of the Coh-Metrix indices in each category are listed in
appendix A.

The norm “Language Arts” was chosen as the main criterion because
it was created from the data sources that were similar to the target data sources of the
present study. Appendix B presents the norm “Language Arts,” which was used for
analyzing the texts at different grade levels (kindergarten to grade 12 or college and
career readiness), including the criteria for interpretation. After each corpus was
analyzed via Coh-Metrix and interpreted using the norm ‘Language Arts’ as the
criterion for identifying the linguistic characteristics, the results were compared. All of
the results were divided into two parts in order to answer the research questions.

The first part of the quantitative analysis aimed to answer the first
research question. It focused on finding the average readability level of the reading
passages contained in both corpora. In doing this, the results achieved from category
11 are presented. In this category, three readability formulas—Flesch Reading Ease
(index 104), Flesch-Kincaid Grade Level (index 105), and Coh-Metrix L2 Readability
(index 106)—were used to calculate the readability level. The results from all passages
were then calculated to find the average readability levels in both corpora. After
obtaining the means and SDs of the three indices, they were interpreted by using the
norm “Language Arts” (see Appendix B) in order to explore the readability level
contained in the target reading passages. To do this, an example of interpretation based
on the norm “Language Arts” (three types of readability formulas, indices 104 -106) is
shown in Table 3.2.
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The norm “Language Arts” for indices 104-106

Table 3.2

No. Cl%radle K-G1 G23 G 45 G638 G910 G 11-CCR Interpretation
eve
Indices Mean | SD Mean | SD Mean | SD Mean | SD Mean SD Mean SD
104 | RDFRE 95495 | 3.854 | 87917 | 3.890 | 80.502 | 5292 | 70.209 | 5873 | 62299 | 7.797 51.092 9.258 | higher value -easier
105 | RDFKGL | 1941 | 0838 | 3.796 | 0.775 | 5610 | 1494 | 8381 | 2233 | 10242 | 30.120 12.240 3315 | lower value =easier
106 | RDL2 27133 | 6216 | 22239 | 4978 | 19238 | 4755 | 15467 | 5032 | 13397 | 4103 11.808 5.045 | higher value -easier

0L
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Table 3.2 shows the mean values returned from the Coh-Metrix
analysis of indices 104-106, which were classified based on different grade levels from
kindergarten to college and career readiness (CCR) or grade 12. The interpretation of
the norm was made based on the tendency of the increasing or decreasing of the mean
value of each index throughout the ranges of grade levels. For index 104 (Flesch
Reading Ease), the mean value from the lowest grade band (K- G1) was ranked the
highest, and it continuously decreased when the grade levels were higher. In K-1, the
mean value of index 104 was 95.495 and the mean value of Grade 11 to CCR was
51.092; therefore, it could be interpreted that the higher mean value found in index 104
represents a lower readability level of the reading passage. For index 105 (Flesch-
Kincaid Grade Level), the mean value from K- Gl was ranked the lowest and it
increased when the grade levels were higher (K-G1 = 1.941, G 2-3 = 3.796, G 4-5 =
5.610, G 6-8 = 8.381, G 9-10 = 10.242, G 11-CCR = 12.240); therefore, it could be
interpreted that the lower mean value found in index 105 represents a lower readability
level of the reading passage. Moreover, the Flesch-Kincaid Grade Level readability
formula analyzed the readability level by showing the results based on the grade level
used in the US context. For index 106 (Coh-Metrix L2 Readability), the mean value
from the lowest grade band (K- G1) was ranked the highest and this decreased
throughout the higher grade levels. In K-G1, the mean value of index 106 was 27.133
whereas the mean value of Grade 11 to CCR was only 11.808; therefore, it could be
concluded that the higher mean value found in index 106 shows a lower readability
level of the reading passage.

The second part of the quantitative analysis was conducted to answer
the second research question. It focused on exploring the linguistic characteristics of
the two corpora. In order to do this, the findings from categories 1-10 of Coh-Metrix
were the main data sources for data presentation and interpretation. Among these, 10
indices, which present the standard deviation values, were excluded from the data
presentation (indices 5, 7,9, 11, 35,37, 39, 41, 43, and 45). Moreover, two indices were
excluded from the data presentation since they did not have the analyzed values from
the Coh-Metrix program (indices 57 and 58); therefore, there were altogether 91 indices
in 10 categories. The process of data analysis was carried out as in the first part of the

quantitative analysis. The mean values of all of the Coh-Metrix analyses from the two
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corpora were calculated to find the average values and SDs. The average means of the
indices from CPET and CONET, then, were analyzed by using t-test to find out the
significantly different indices. Only the significantly different indices were interpreted
by using the norm ‘Language Arts’ (see Appendix B), and they were compared to
explore the linguistic characteristics of the reading passages from the two different

corpora.

3.2.2 Data analysis for research question 3

In this part, the analysis focused on the topic areas of the
passages in both corpora: CEPT and CONET. This was added to the data analysis
because the topic familiarity and the lack of content or topic background knowledge is
a part of the factors affecting text difficulty. For example, if the reader is not familiar
with the content of the passage, they are likely to be exposed to some unfamiliar
concepts in the text. Moreover, the concepts would be difficult for them to understand
because they do not have adequate background knowledge on the topic taught and
tested. This could affect how they comprehend the reading passage, both in the
teaching and testing situations. Therefore, it is worth analyzing the two corpora to see
whether the topic areas used in the teaching and testing materials are congruent and
have some shared content areas. Conducting the analysis to categorize the passages
into topic areas and to compare the results between the passages from the prescribed
English textbooks and Thai national English tests provides a clearer picture of the
balance of the topic area used between the teaching and testing situations. The results
from the CPET provide a picture of content familiarity that the students achieve from
their English textbooks. Similarly, the results from the content analysis of the CONET
provide a picture of the topic selected in the tests. By comparing these two sources of
data, the similarities and differences provide a picture of the text topic familiarity,
which is one factor affecting the level of difficulty of reading passages.

In order to conduct the analysis, the following steps were
employed.

a) 58 English textbooks in the local market were analyzed
focusing on the content and scope of the study to find out the shared topic areas. In

doing this, 15 topic areas were generated, as seen in Table 3.3.
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Topic areas
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people place learning and education
finance and money food health

environment and nature culture technology

crime family tourism and travel
science art home and house

b) All passages from CPET and CONET were read through and

sorted into categories under the same topic area. This process was conducted by three

raters (the researcher and two other interraters). All of the raters received the reading

passages in CPET and CONET with a list of topic areas. They were all free to add new

topic areas to the list depending on their judgement. A discussion among the three

raters was also set up in order to find the mutual agreement on giving the name to the

topic areas.

c) In order to eliminate the issue of subjectivity, all of the

results from the raters were analyzed to find the interrater reliability by using Cohen’s

kappa. This method was proved by Conger (1980) to define the kappa results for the

measures of agreement from multiple raters. Then, the K results were interpreted using

the interpretation proposed by Altman (1999), as shown in Table 3.4 below.

Table 3.4

Kappa’s value interpretation

Value of kappa Strength of Agreement
<0.00 -
0.00-0.20 Poor
0.21-0.40 Fair
0.41 -0.60 Moderate
0.61-0.80 Good
0.81—-1.00 Very good
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d) The results from CPET and CONET were compared in order

to find the similarities and differences in the terms in the topic areas.
3.3 Summary

This chapter has described the research methodologies used in the present
study, including the detailed process of collecting and building the two corpora, CPET

and CONET and how the gained data were quantitatively and qualitatively analyzed
and interpreted. The data are presented in Chapter 4.
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CHAPTER4
RESULTS

4.1 Introduction

This chapter presents the findings of the present study. The results will be
presented to answer the research questions related to the readability level, the linguistic
characteristics, and the topic areas comparing the reading passages in the two corpora:
CPET and CONET. The Coh-Metrix program was used as the main instrument, as
indicated earlier. It was used to answer research questions 1 and 2. Coh-Metrix indices
104 to 106 were used to answer research question 1, and indices 1 to 103 were used to

answer research question 2. They are displayed as follows.

4.2 The readability levels

In order to answer research question 1, “What are the readability levels of
the reading passages used in the English textbooks prescribed by OBEC (CPET) and
those used in Thai national English tests (CONET)? To what extent are they
different? ,” the indices from category 11: Readability (indices 104-106) of Coh-Metrix,
were used as the tool. Index 104 represents the readability level from the Flesch
Reading Ease formula. Index 105 shows the readability level analyzed by the Flesch
Kincaid Grade level, and index 106 is the readability level from the Coh-Metrix L2
Readability Formula. In order to interpret the values, for index 104 and index 106, a
higher value represents a less difficult reading passage, whereas a lower value shows a
more difficult reading passage. For index 105, a higher value represents a more difficult
reading passage while a lower value shows a less difficult reading passage. The data
from both corpora were calculated in order to ascertain the readability levels (see Tables
4.1 and 4.2). Then the average values of the readability levels were compared (see

Table 4.3). They are displayed as follows.
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The readability levels of CPET (TBI1-TB11): Means (M) and standard deviations (SD)

Textbooks  Flesch Rigﬁing Ease Flesch-Kincaid Grade C(I)ql:g-;\:l[;:;i?tllz
(CPET) y

M SD M SD M SD
TB1 68.952 10.647 7.305 2.032 15.124 2.032
TB2 71.517 7.065 7.113 1.945 18.814 1.945
TB3 78.407 14.605 5.135 2.575 20.611 2.575
TB4 65.809 12.288 8.043 2.507 10.538 2.507
TBS 71.498 9.625 6.714 2.165 17.831 2.165
TB6 65.690 13.655 7.799 2.379 17.068 2.379
TB7 75.121 7.522 6.175 0.997 20.684 0.997
TB8 73.352 11.074 6.453 1.921 17.037 1.921
TB9 75.676 10.156 5.896 2.340 14.771 2.340
TB10 65.308 4.275 7.849 0.967 13.300 0.967
TB11 71.802 14.642 6.455 2.012, 18.112 2.012

Table 4.1 presents the readability levels of the passages in CPET from all

eleven prescribed English textbooks (TB1-TB11) analyzed by using the three
readability formulas (Index 104: Flesch Reading Ease, Index 105: Flesch-Kincaid
Grade Level, and Index 106: Coh-Metrix L2 Readability). In the table, the values that

are bold and underlined represent the least difficulty levels whereas those that are

italicized and have dotted underlines show the most difficult levels.

As shown in Table 4.1, the results from all three readability formulas

confirm that TB3 is the easiest among all eleven textbooks. The average readability

value from index 104 (M = 78.407 SD = 14.605) is the highest among all eleven

textbooks, showing that TB3 contains the easiest reading passages. Index 105 also
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presents that the reading passages contained in TB3 are graded the lowest when
compared to the passages in the other textbooks. It can be seen that the average grade
level of the reading passages in TB3 (M = 5.135 SD = 2.575) is approximately in the
same range as the reading passages in TB9 (M = 5.896 SD = 2.340). It was also found
that TB3 and TB7, analyzed using index 106, had the easiest readability level (M =
20.611 SD =2.575, M = 20.684 SD = 0.997). Moreover, the results from index 106
show that TB7 also contains the easiest reading passages as well.

Table 4.1 also presents the most difficult reading passages in all 11 English
textbooks. The top three most difficult reading passages, analyzed using index 104,
were found in TB 10 (M = 65.308 SD=4.275), TB 6 (M = 65.690 SD = 13.655), and
TB4 (M = 65.809 SD = 12.288). These three English textbooks were also analyzed as
the top three most difficult ones according to index 105, but they were ranked in a
different order. It can be seen from index 105 that TB4 (M = 8.043 SD = 2.507) is the
textbook that contains the most difficult reading passages, followed by TB10 (M =
7.849 SD = 0.967) and TB6 (M = 7.799 SD = 2.379). TB 4 and TB 10 were also
analyzed using index 106 as the top two textbooks that consist of the most difficult
reading passages (TB4: M =10.538 SD =2.507, TB10: M =13.300 SD =0.967). TB9
(M =14.771 SD = 2.340) was ranked as the third textbook that had the most difficult
reading passages using index 106, which is different from the other two readability
formulas, showing that TB6 is more difficult than TB9.

To sum up, the results from the three readability formulas (indices 104-
106) are congruent in terms of the least difficult textbook. They all show that TB3 is
the easiest one among the eleven textbooks. Though index 106 shows that TB7 is the
easiest, its readability value is about the same as that gained from TB3. For the top
three difficult textbooks, indices 104-105 present the same results, although they are in
a different order. TB4, TB6, and TB10 were the textbooks that contained the most
difficult reading passages when compared to the other 11 textbooks analyzed. Index
106 also supports the results obtained from index 104 and index 105 in that TB4 was
the most difficult textbook. However, it presents different results from index 104 and

105 by adding TB9 and TB10 as two more difficult textbooks.
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Table 4.2
The readability levels of CONET: Means (M) and standard deviations (SD): T1-T6

104 105 106
. Flesch-Kincaid Grade Coh-Metrix L2
Test Flesch Reading Ease Level Readabilit
(CONET) eve eadability

M SD M SD M SD
Tl 64.894 18.265 7.616 2.999 10.033 0.694
T2 42.697 10.518 11.048 2.199 9.593 0.921
T3 58.622 2.942 8.946 0.859 13.829 5.376
T4 66.255 8.573 8.022 1.646 10.571 4.033
T5 60.560 19.209 9.327 3915 9.358 5.282
T6 64.972 2.860 7.936 0.636 12.810 2.130

Table 4.2 presents the readability levels of all passages in CONET. Again,
the bold and underlined values represent the least difficulty level, whereas the italicized
and dotted underlined values show the most difficulty level.

As displayed in Table 4.2, the reading passages in T1, T3, T4, and T6 were
analyzed as the easiest by all three readability formulas. However, each readability
formula presents them in different rank orders. Index 104 shows that T4 (M= 66.255
SD = 8.573) was the easiest among the six tests, whereas T1 and T6 were analyzed as
the easiest using index 105. Index 106 revealed that T3 contained the easiest reading
passages. For the test that contained the most difficult reading passages, T2 was
analyzed as the top most difficult test according to index 104 and index 105 (index 104:
M =42.697 SD = 10.518, index 105: M = 11.048 SD = 2.199). Though index 106
presented incongruent results by showing that TS (M = 9.358 SD = 5.282) was the test
that contained the most difficult reading passages, T2 (M = 9.593 SD = 0.921) was
ranked as the second most difficult test.

In sum, indices 104-106 illustrate congruent results in terms of the test that

contains the most difficult reading passages. All of the obtained data showed that T2
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was the most difficult test among all 6 tests. For the test that had the lowest readability
level (T1, T3, T4, and T6), each index showed a different rank order.

In order to compare the readability levels of the reading passages from both
sources, Tables 4.3 show the readability values of all English textbooks and English

test.

Table 4.3
Comparison of the average readability levels of passages from CPET and CONET:
Means (M) and standard deviations (SD)

CPET CONET
Index
Mean SD Mean SD
104  Flesch Reading Ease 70.684 12.070 60.189 13.935
105 Flesch-Kincaid Grade Level 6.889 2.255 8.696 2.416
106 Coh-Metrix L2 Readability 16.476 6.076 10.932 3.339

Table 4.3 displays the average readability levels gained from the two
corpora (CPET and CONET). As can be seen, all three readability formulas yielded
congruent results, indicating that the reading passages in CPET were easier than those
found in CONET. All of the results from these three indices were interpreted based on
the norm “Language Arts”, as mentioned in Chapter 2, in order to answer the first
research question, and they showed that the readability level of the reading passages in
CPET were easier for the reader to comprehend than those in CONET.

For index 104, the Flesch Reading Ease and index 106, the Coh-Metrix L2
Readability, the higher value represents a lower level of difficulty. The average
readability value of CPET, which was higher than that of CONET, showed that the
reading passages from CPET were easier than those of CONET (index 104: M=70.684
SD=12.070 > M=60.189 SD=13.936). The values from the third readability formula
(Index 106: Coh-Metrix L2 Readability) provides strong support for the
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aforementioned readability formulas, as they presents the same results, showing that
the reading passages from CPET are easier than the passages from CONET (M=16.476
SD=6.076 > M=10.932 SD=3.339). These results are congruent with those from the
second readability formula: index 105 ‘Flesch-Kincaid Grade Level,” which displays
that the reading passages in CPET are easier than those found in CONET (index 105:
M=6.889 SD=2.255 < M=8.696 SD=2.416).

To sum up, all three readability formulas provide the congruent results. The

reading passages compiled in CPET are less difficult that those in CONET.

4.3 The linguistic characteristics

In order to answer research question 2, “What are the linguistic
characteristics of the reading passages used in the English textbooks prescribed by
OBEC (CPET) and those used in Thai national English tests (CONET)? To what extent
are they different?,” the Coh-Metrix program was also used as the main instrument.
For the linguistic characteristics, the Coh-Metrix indices in the first 10 categories were
used. They included descriptive (indices 1-11), the text easability principle component
scores (indices 12-27), referential cohesion (28-37), latent semantic analysis (indices
38-45), lexical diversity (indices 46-49), connectives (indices 50-58), the situation
model (indices 59-66), syntactic complexity (indices 67-73), syntactic pattern density
(74-81), and word information (indices 82-103). As mentioned earlier in 3.2.1, the
indices, which showed the standard deviation value, were excluded from the data
presentation (index 5, 7, 9, 11, 35, 37, 39, 41, 43, and 45). Moreover, indices 57 and
58 were also excluded because these two indices did not have the analyzed values.
Therefore, 91 indices were illustrated in the following data presentation in order to
answer the second research question.

Ninety-one indices in the 10 categories with their means, standard
deviations, and t-values to illustrate the linguistic characteristics of the reading passages

comprised in CPET and CONET are presented in Tables 4.4 to 4.13.
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Category 1: Descriptive: Means (M), standard deviations (SD), and t-values

CPET CONET
Mean SD Mean SD t
Category 1: Descriptive
1 Total number of paragraphs in the 2.368 1348 4.700 2.515 4.072*
text
2 Total number of sentences in the text  10.219  3.732  12.700 6.853 1.589%
3 Total number of words in the text 136.813 43.841 186.300 101.824 2.148*
4 Average number of sentences in each 5.136 2412  3.134 1.626 -3.603*
paragraph in the text
6 Average number of words in each 14.043 3.436 15424 3.874 1.668*
sentence in the text (sentence length)
8 Average number of syllables in all of 1.441 0.126  1.548 0.157 3.491*
the words in the text (word length)
10 Average number of letters in all of the  4.408  0.409  4.755 0.482 3.500%

words in the text (word length)

Note: = significant

The data obtained from Table 4.4 are shown in category 1: Descriptive. All

seven descriptive indices (indices 1, 2, 3, 4, 6, 8, and 10) show significant differences

in the average values of the Coh-Metrix analysis between those from CPET and

CONET at the significant point of 0.05. It can be concluded that the passages from

CPET are significantly different from those gained from CONET in terms of total

number of paragraphs (index 1: t=4.072, p = 0.05), sentences (index 2: ¢ = 1.589, p =

0.05), and words (index 3: t = 2.148, p = 0.05) in the text. Moreover, the average

numbers of sentences per paragraph (index 4: t =-3.603, p = 0.05), the average number

of words in each sentence (index 6: t = 1.668, p = 0.05), as well as the average number

of syllables (index 8: t =3.491, p = 0.05) and letters per word (index 10: ¢t = 3.500, p =

0.05) were also significantly different.
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Table 4.5
Category 2: Text easability principle component scores: Means (M), standard

deviations (SD), and t-values

CPET CONET

Mean SD Mean SD t

Category 2: Text easability principle component scores

12 Narrativity, z score 0.308 1.043 -0.515 0.764 -4.322%
13 Narrativity, percentile 57.585 29427  33.753  21.859 -4.390*
14 Syntactic simplicity, z score -0.113 0.738 -0.086 0.974 0.150

15  Syntactic simplicity, percentile 45929  23.676 47.716  45.930 0.706

16  Word concreteness, z score 0.756 1.039  28.039  23.677 1.148

17  Word concreteness, percentile 67.781  27.180  72.446  23.725  0.732%

18  Referential cohesion, z score -0.666 1.023 -1.291 1.104 -2.550%*

19  Referential cohesion, percentile 30.554  26.621 19.294  26.087 -1.784*

20  Deep cohesion, z score 0.290 1.313 0.489 0.930  0.855*
21  Deep cohesion, percentile 56.079 32383  64.668  24.000 1.440%*
22 Verb cohesion, z score -0.108 1.082 -0.235 0918 -0.503
23 Verb cohesion, percentile 45988  29.735 43713  28.198 -0.324
24 Connectivity, z score -2.510 1.774 -1.470 1.763  2.469*

25  Connectivity, percentile 10.115 19.127  25.629  28.694  2.351%*
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26  Temporality, z score 0.237 1.249 -0.187 0.999 -1.459*

27  Temporality, percentile 58.798 32383  45.670  29.131 -1.724%*

Note: * significant

Table 4.5 displays the data obtained from the category 2: Text easability
principle component scores. The table illustrates eight principles of text easability
presented in z scores and percentiles. Therefore, there were eight pairs of indices. From
these pairs, five (narrativity, referential cohesion, deep cohesion, connectivity, and
temporality) showed that the mean values were significantly different. They were
indices 12 and 13 (t = -4.322 and -4.390, p = 0.05), indices 18 and 19 (t =-2.550 and -
1.784, p = 0.05), indices 20 and 21 (t =1.440 and -0.503, p = 0.05), indices 24 and 25
(t=2.469 and 2.351, p = 0.05), and indices 26 and 27 (t = -1.459 and -1.724, p = 0.05).
On the other hand, two pairs of indices, whose mean values of CPET and CONET were
not significantly different, were indices 14 and 15 (syntactic simplicity) and indices 22
and 23 (verb cohesion). There was one pair of indices that presented a contrast result
(indices 16 and 17). The results from index 16 (word concreteness: z score) showed an
insignificance in the mean values whereas those from index 17 (word concreteness:

percentile) showed a significance in the mean values (t = 0.732, p = 0.05).

Table 4.6
Category 3: Referential cohesion: Means (M), standard deviations (SD), and t-values

CPET CONET

Mean SD Mean SD t

Category 3: Referential cohesion

28  Noun overlap, adjacent sentences, 0.253 0.217 0235 0.180 -0.343
binary, mean

29  Argument overlap, adjacent 0.457 0225 0.361 0.178 -1.827*
sentences, binary, mean
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30

31

32

33

34

36

Stem overlap, adjacent sentences,
binary, mean

Noun overlap, all sentences, binary,
mean

Argument overlap, all sentences,
binary, mean

Stem overlap, all sentences, binary,
mean

Content word overlap, adjacent
sentences, proportional, mean

Content word overlap, all sentences,
proportional, mean

0.327

0.222

0.399

0.289

0.094

0.077

0.237

0.173

0.191

0.205

0.054

0.040

0.327

0.255

0.351

0.351

0.060

0.062

84

0.202  -0.009
0.177 0.811*
0.182 -1.061*
0.189 1.283*
0.048 -2.715%
0.041 -1.644*

Note: = significant

Table 4.6 shows the data obtained from category 3: Referential cohesion.

The table presents the group of referential cohesion of passages in CPET and CONET.

From the eight indices, two indices that showed no significant differences in the mean

values were noun overlap (index 28) and stem overlap (index 30) in adjacent sentences.

The other 6 indices that had mean values between CPET and CONET that were

significantly different were index 29 (t = -1.824, p = 0.05), index 31 (t = 0.811, p =
0.05), index 32 (t=-1.061, p = 0.05), index 33 (t = 1.283, p 0.05), index 34 (t=-2.715,
p =0.05), and index 36 (t =-1.644, p = 0.05).

Table 4.7
Category 4. Latent semantic analysis (LSA): Means (M), standard deviations (SD), and

t-values

CPET CONET
Mean SD  Mean SD t
Category 4: Latent semantic analysis
38  LSA overlap, adjacent sentences, 0.179  0.097 0.167 0.085 -0.526

mean
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40  LSA overlap, all sentences in
paragraph, mean

42  LSA overlap, adjacent paragraphs,
mean

44  LSA given/new, sentences, mean

0.156

0.252

0.248

85

0.087 0.169  0.077 0.641

0.217  0.257 0.167 0.110

0.062 0.255 0.056 0473

Note: * significant

Table 4.7 displays the data obtained from category 4: Latent semantic

analysis (LSA). The table consists of four indices that present the means of the LSA

overlap in adjacent sentences (index 38), all sentences (index 40), adjacent paragraphs

(index 42), and given and new at the sentence level (index 44). According to the table,

none of the indices showed significant differences in the use of LSA between CPET

and CONET.

Table 4.8

Category 5: Lexical diversity: Means (M), standard deviations (SD), and t-values

CPET CONET
Mean SD Mean SD t

Category 5: Lexical diversity
46  Lexical diversity, type-token ratio, 0.843 0.072 0.835 0.076 -0.448

content word lemmas
47  Lexical diversity, type-token ratio, all 0.669 0.066 0.665 0.079 -0.290

words
48  Lexical diversity, MTLD, all words 90.646 29.259 110.325 33.841 2.780%*
49  Lexical diversity, vocd, all words 69.647 47914 96.706 58.316 2.316%

Note: * significant

Table 4.8 shows the data obtained from category 5: Lexical diversity. The

table consists of four indices concerning a variety of unique words that occur in the

target text. The analysis of the data revealed that CPET and CONET were significantly
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different in terms of MLTD and vocd [index 48 (t =2.780, p = 0.05)] and index 49 (t =
2.316, p = 0.05)], whereas the mean values of the type-token ratio of content words
(index 46) and all words (index 47) contained in the passages in CPET and CONET

were not significantly different.

Table 4.9
Category 6: Connectives: Means (M), standard deviations (SD), and t-values

CPET CONET
Mean SD Mean SD t

Category 6: Connectives
50  All connectives incidence 89.285 25.293 79.718 19.822 -1.627*
51 Causal connectives incidence 23904 15.181 28.031 10.752 1.177*
52 Logical connectives incidence 38.536 19.712 33.358 18.047 -1.116*
53  Adversative and contrastive 16.092 12.188 14.925 12.401 -0.402

connectives incidence
54  Temporal connectives incidence 16.510 12.367 16.727 12.032  0.074
55  Expanded temporal connectives 20.345 14.116 28.174 12.640 2.360*

incidence
56  Additive connectives incidence 50.463 20.313 34.898 16.521 -3.287*

Note: * significant

Table 4.9 displays the data obtained from category 6: Connectives. The
table illustrates the number of connectives used in the target passages. Six indices were
presented for different types of connectives (indices 51-56) and one index (index 50)
showed the overall use of connective incidence. As can be seen from the table, the
overall use of connectives in CPET and CONET (index 50: t = -1.627, p = 0.05) was
significantly different. Moreover, the mean values of the causal connective (index 51:

t=1.177, p = 0.05), logical connective (index 52: t = -1.116, p = 0.05), expanded
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temporal connective (index 55: t =2.360, p = 0.05), and additive connective (index 56:
t =-3.287, p = 0.05) were also significantly different. On the other hand, the mean
values of the adversative and contrastive connective and temporal connective (indices

53 and 54) did not show significant differences between CPET and CONET.

Table 4.10
Category 7: Situation model: Means (M), standard deviations (SD), and t-values

CPET CONET
Mean SD Mean SD t
Category 7: Situation model
59  Causal verb incidence 29.190 15.863 25.349 13.394 -1.035*
60  Causal verbs and causal particles 39.692 19.568 38.021 15.515 -0.367
incidence
61  Intentional verbs incidence 20.622 13.641 24.475 9.199 1.653*
62  Ratio of casual particles to causal 0.325 0367 0497 0459 1.919*
verbs
63  Ratio of intentional particles to 0.888 0.882 0.819 0.664 -0.335
intentional verbs
64  LSA verb overlap 0.073  0.050 0.078 0.046 0.491
65  WordNet verb overlap 0.416 0.161 0511 0.134 2.517*

66  Temporal cohesion, tense and aspect 0.875 0.121  0.841 0.098 -1.231*
repetition, mean

Note: * significant

Table 4.10 shows the data obtained from category 7: Situation model. From
the table, it can be seen that there are five indices that show significant differences in
the mean values. They are indices 59 (t=-1.035, p =0.05), 61 (t=1.653, p = 0.05), 62
(t=1.919, p =0.05), 65 (t=2.517, p =0.05), and 66 (t=-1.231, p = 0.05). The other

three indices revealed that the mean values between CPET and CONET were not
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significantly different. They are found in indices 60 (Causal verbs and causal particles
incidence), 63 (Ratio of intentional particles to intentional verbs), and 64 (LSA verb

overlap).

Table 4.11
Category 8: Syntactic complexity: Means (M), standard deviations (SD), and t-values

CPET CONET

Mean SD Mean SD t

Category 8: Syntactic complexity

67  Left embeddedness, words before main  3.236  1.885 4.662 3.227 1.934%
verb, mean

68  Number of modifiers per noun phrase, 0.780 0.263 0.966 0.243 2.995%
mean

69  Minimal Edit Distance, part of speech 0.684 0.057 0.705 0.064 1.532%

70  Minimal Edit Distance, all words 0.909 0.041 0.935 0.026 2.748%
71  Minimal Edit Distance, lemmas 0.891 0.042 0915 0.031 2.484*
72  Sentence syntax similarity, adjacent 0.091 0.039 0.091 0.050 0.000

sentences, mean.

73  Sentence syntax similarity, all 0.083 0.033 0.081 0.025 -0.235*
combinations, across paragraphs, mean

Note: * significant

Table 4.11 displays the data obtained from category 8: Syntactic
complexity. The table consists of indices that present the syntactic complexity of the
passages from CPET and CONET. There are seven indices altogether. Among these
seven indices, there were no significantly differences in terms of sentence syntax
similarity either at the adjacent sentence level or at the overall sentence level across the
paragraphs (indices 72 and 73). However, when analyzing more deeply into the specific

syntactic complexity indices, the data showed that there were significant differences in
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the syntactic complexity defined in the number of words before the main verb or left
embeddedness (index 67: t=1.934, p = 0.05), the number of modifiers per noun phrase
(index 68: t=2.995, p = 0.05), the minimal edit distance of part of speech (index 69: t
=2.484, p = 0.05), all words (index 70: t = 2.748, p = 0.05), and lemma (index 71: t =
2.995, p =0.05).

Table 4.12
Category 9: Syntactic pattern density: Means (M), standard deviations (SD), and t-

values

CPET CONET
Mean SD Mean SD t
Category 9: Syntactic pattern density
74  Noun phrase density, incidence 380.674 51.738 368.237 26.893 -1.701*
75  Verb phrase density, incidence 210.489 47.549 207.672 38.073 -0.254

76  Adverbial phrase density, incidence 30.827 16.780  25.058 16.119 -1.453*

77  Preposition phrase density, incidence  100.125 30.272 107.853 25.631 1.092*

78  Agentless passive voice density, 6.260  9.297 9.063 9.533 1.265%*
incidence

79  Negation density, incidence 5.265  8.208 4581 5354 -0.363

80  Gerund density, incidence 16.739 14.708 23.860 11.616 2.081*

81 Infinitive density, incidence 15201 12.035 17.344 12419 0.747*

Note: * significant

Table 4.12 shows the data obtained from category 9: Syntactic pattern
density. The table displays the syntactic pattern density of the passages in CPET and
CONET. As can be seen from the table, there are eight indices in this category. The
results showed that six indices had significant differences in their mean values. There
were differences in the density of the syntactic pattern of the noun phrases (index 74: t

= -1.701, p = 0.05), adverbial phrases (index 76: t = -1.453, p = 0.05), preposition
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phrases (index 77: t=1.092, p = 0.05), agentless passive voice (index 78: t = 1.265, p
=0.05), gerunds (index 80: t = 2.081, p = 0.05), and infinitives (index 81: t =0.747, p

=0.05). However, the use of verb phrase density (index 75) and negation density (index

79) did not show any significant differences between CPET and CONET.

Table 4.13

Category 10: Word information: Means (M), standard deviations (SD), and t-values

CPET CONET
Mean SD  Mean SD t
Category 10: Word information
82  Noun incidence 276.617 58920 312181 53305 2566+
83  Verb incidence 131450 35012 134471 26983 0371
84  Adjective incidence 77539 33428 85966 28585 < 1.077+
85  Adverb incidence 53743 27899 41944 21271 -1.822+
86  Pronoun incidence 87.657 55423 52902 34131 -3934+
87  First person singular pronoun 20.892 35215 4129 17368 -3.489-
incidence
88  First person plural pronoun 6.668 13.770 3490 5992  -1.018+
incidence
89  Second person pronoun incidence 13319 21693 17120 19752  0.745+
90  Third person singular pronoun 24005 38914 7372 15052 -3.621+
incidence
91  Third person plural pronoun 11326 14.645 8499 10.682 -1.062+
incidence
92  CELEX word frequency for 2297 0.184 2128 0.137 4990+
content words, mean
93  CELEX Log frequency for all 3.005 0.124 2.884 0.124 4103+
words, mean
94  CELEX Log minimum frequency 1.268 0.525 0.956 0569 2476+

for content words, mean
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95  Age of acquisition for content 319383 45225 336675 44376 1613+
words, mean

96  Familiarity for content words, 577327 10370 572729 8134 -1907~
mean

97  Concreteness for content words, 393500 35802 403859 25873 1251+
mean

98  Imagability for content words, 425858 32258 431875 25818 0801+
mean

99  Meaningfulness, Colorado norms, 437.005 17554 442078 18742 1207+
content words, mean

100 Polysemy for content words, mean 3931 0557 4.002 0452 0547

101 Hypernymy for nouns, mean 6.091 0.670 6.448 0727 2223«

102 Hypernymy for verbs, mean 1.561 0265 1.721 0197  2.605+

103 Hypernymy for nouns and verbs, 1.732 0317 2.044 0210  5.839:-
mean

Note: = significant

Table 4.13 displays the data obtained from category 10: Word information.
The table presents word information analyzed from the passages in CPET and CONET.
There are 22 indices in this category. The Coh-Metrix analysis showed that there were
only two indices of which the mean values from both sources (CPET and CONET)
were not different. They are indices 83 (verb incidence) and 100 (polysemy for content
words). The rest of the indices in this category illustrate the significant differences in
the mean values. They are indices 82, 84-99, and 101-103. These indices indicate that
CPET and CONET are significantly different in the use of nouns (index 82: t = 2.566,
p =0.05), adjectives (index 84: t=1.077, p = 0.05), adverbs (index 85: t=-1.800, p =
0.05), pronouns (index 86: t = -3.934, p = 0.05), first person singular pronouns (index
87:t=-3.489, p = 0.05), first person plural pronouns (index 88: t =-1.018, p = 0.05),
second person pronouns (index 89: t =0.745, p = 0.05), third person singular pronouns
(index 90: t=-3.621, p = 0.05), third person plural pronouns (index 91: t=-1.062, p =
0.05), CELEX word frequency for content words (index 92: t = -4.990, p = 0.05),
CELEX log frequency for all words (index 93: t = -4.103, p = 0.05), CELEX log

minimum for content words (index 94: t = -2.476, p = 0.05), age of acquisition (index
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95:t=1.613, p=0.05), familiarity (index 96: t=-1.907, p = 0.05), concreteness (index
97:t=1.251, p=0.05), imagability (index 98: t = 0.801, p = 0.05), and meaningfulness
for content words (index 99: t=1.207, p = 0.05), as well as hypernymy for nouns (index
101: t = 2.223, p = 0.05), verbs (index 102: t = 2.605, p = 0.05, and nouns and verbs
(index 103: t=5.839, p = 0.05).

To sum up, tables 4.4 — 4.13 present the overall means, standard deviations,
and t-values of all the indices based on the Coh-Metrix analysis of CPET and CONET
under categories 1 to 10. From all 103 indices, ten indices presenting the standard
deviation (indices 5, 7,9, 11, 35, 37, 39, 41, 43, and 45) were excluded. Moreover, two
indices (index 57: positive connective incidences and index 58: negative connective
incidences) under category six did not have the analyzed values from the Coh-Metrix
program. Thus, both indices were excluded, and so there were only 91 indices presented
for the data presentation. Overall, significant differences in the means between CPET
and CONET were found in 68 out of 91 indices, which accounted for 74.72% of the
indices.

Generally, there were significant differences in terms of linguistic
characteristics analyzed by the Coh-Metrix program between CPET and CONET.
Therefore, it was considered worth analyzing more deeply to see whether these
linguistic characteristics could affect the readability of the reading passages composed
in CPET and CONET. In doing this, category 4: Latent semantic analysis, was
excluded since there were no significant differences between the mean values of CPET
and CONET. Tables 4.14- 4.22 illustrate the comparison of the indices in the nine
categories that the indices were found significantly different between CPET and

CONET.
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Table 4.14

CPET’s vs. CONET s linguistic characteristics in category 1

93

CPET CONET Interpretation Results
Mean SD  Mean SD crer comer
Category 1: Descriptive
1 Total number of 2.368 1.348 4.700 2.515 - - -
paragraphs in the text
2 Total number of 10.219 3.732 12.700 6.853 lower value v
sentences in the text = easier
3 Total number of 136.81 43.841 186.30 101.82  lower value v
words in the text 3 0 4 = easier
4 Average number of 5.136  2.412 3.134  1.626  highervalue v
sentences in each = casier
paragraph in the text
6 Average number of 14.043 3.436 15424 3.874 lower value v
words in each = easier
sentence in the text
(sentence length)
8 Average number of 1441 0.126 1.548  0.157 lower value v
syllables in all of the = easier
words in the text
(word length)
10 Average number of 4.408 0409 4755 0.482 lower value v

letters in all of the
words in the text
(word length)

= easier

Table 4.14 presents Coh-Metrix’s results of indices in category 1:

Descriptive from CPET and CONET. Index 1 did not have an interpretation from the

norm of “Language Arts”; therefore, this index was excluded. In order to interpret the

results for indices 2, 3, 6, 8, and 10, lower values represent the easier level. For index

4, higher values show the less difficult level.

In this category, the Coh-Metrix results from all six indices illustrate that

the reading passages from CPET were easier than those from CONET. The passages

in CPET had fewer sentences in the text than the passages in CONET (index 2: M =
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10.219 SD =3.732 <M =12.700 SD = 6.853). Moreover, the total number of words in
the CPET passages was lower than that found in CONET (index 3: M =136.813 SD =
43.841 <M = 186.300 SD = 101.824). Index 4 shows the average sentences in each
paragraph in which the mean value of the passages in CPET showed a greater number
of sentences in each paragraph than in CONET (index 4: M = 5.136 SD 2.412> M =
3.134 SD = 1.626). This indicates that the passages in CPET are longer than those in
CONET. For the average number of words in each sentence, the results showed that
CPET had a lower number of words per sentence than CONET (Index 6: M = 14.643
SD =3.436 <M = 15.424 SD = 3.874). Moreover, index 8 also shows that CPET’s
passages were lower in terms of the average number of syllables in all of the words than
CONET’s passages (index 8: M = 1.441 SD = 0.126 <M = 1.528 SD = 0.157). In
addition, the average number of letters in all of the words found in CPET was also lower
than in CONET (index 10: M =4.408 SD = 0.409 <M =4.755 SD = 0.482), indicating
that the CPET passages were composed of words of shorter length than the passages in
CONET.

Table 4.15
CPET’s vs. CONET's linguistic characteristics in category 2

CPET CONET Interpretation Results

Mean SD Mean SD CPET CONET

easier easier

Category 2: Text easability principle component scores

12 Narrativity, z score 0.308 1.043 -0.515 0.764  higher value = v
easier
13 Narrativity, percentile 57.585 29.427 33.753 21.859  higher value = v
easier
17 Word concreteness, 67.781 27.180 72.446 23.725  higher value = v
percentile easier
18 Referential cohesion, z -0.666 1.023 -1.291 1.104 higher value = v
score easier
19 Referential cohesion, 30.554 26.621 19.294 26.087  higher value = v

percentile easier
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20 Deep cohesion, z score 0.290 1.313 0.489 0.930 lower value = v
easier

21 Deep cohesion, percentile ~ 56.079 32.383 64.668 24.000 lower value = v
easier

24 Connectivity, z score -2.510 1.774 -1.470 1.763  higher value = v
easier

25 Connectivity, percentile 10.115 19.127 25.629 28.694  higher value = v
easier

26 Temporality, z score 0.237 1.249 -0.187 0.999 higher value= v

easier

27 Temporality, percentile 58.798 32.383 45.670 29.131  higher value = v
easier

Table 4.15 presents the CPET and CONET results of the indices in category
2: Text easability principle component scores. Eleven indices were found to be
significantly different between CPET and CONET. In order to interpret the results, the
higher values in indices 12, 13, 17, 18, 19, 24, 25, and 27 represent a less difficult level
whereas the lower values in indices 20, and 21 indicate the easier level.

As mentioned earlier, these 11 indices can be placed into five pairs and a
half in order to present the values in the z scores and percentile of each principle. The
first pair (indices 12 and 13) presents the z score and percentile of the principle of
narrativity. The second pair is indices 18 and 19, which show the results of referential
cohesion. Indices 20 and 21 are the pair of the deep cohesion principle. The principle
of connectivity is paired from indices 24 and 25. The last pair is the temporality
principle, which is composed of indices 26 and 27. The only one significantly-different
index which cannot be paired is index 17, which shows the percentile values of the
word concreteness principle.

According to the table, the three pairs of text easability principle component
scores showed that CPET’s linguistic characteristics were found in lower readability
reading passages than those of CONET. They are the principle component of
narrativity (index 12: M = 0.308 SD = 1.043 > M =-0.515 SD = 0.764, and index 13:
M = 57.585 SD =29.427 > M = 33.753 SD = 21.859), deep cohesion (index 20: M =
0.290 SD =1.313 <M = 0.489 SD = 0.930 and index 21: M = 56.079 SD = 32.383 <
M = 64.668 SD = 24.000), and temporality (index 26: M =0.237 SD=1.249>M = -
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0.187 SD =0.999) and index 27: M = 58.798 SD = 32.383 > M =45.670 SD =29.131).
On the other hand, a pair of connectivity indices (index 24: M =-2.510 SD = 1.774 >
M = -1.470 SD = 1.763 and index 25: M = 10.115 SD 19.127 > M = 25.629 SD =
28.694) and the percentile value of word concreteness (index 17: M = 72.446 SD =
23.725>M =67.781 SD =27.180) showed that CONET had greater word concreteness,
which helps to evoke a mental image more than in CPET, suggesting that this linguistic
characteristic is likely to be found in the easier reading passages. These linguistic
characteristics in CONET support the ease of comprehension. However, a pair of
referential cohesion principles presented contrasting results (indices 18 and 19). For
index 18: referential cohesion - z score (M = -0.666 SD = 1.023 <M =-1.291 SD =
1.104), the results showed that CONET was easier than CPET while index 19:
referential cohesion — percentile (M =30.554 SD = 26.621 > M = 19.294 SD = 26.087)
indicated that CPET was easier than CONET.

Table 4.16
CPET’s vs. CONET’s linguistic characteristics in category 3

CPET CONET Interpretation  Results
Mean SD Mean SD CPET oy
Category 3: Referential cohesion
29 Argument overlap, adjacent 0.457 0225 0.361 0.178 lower value = v
sentences, binary, mean easier
31 Noun overlap, all sentences, 0222 0.173 0255 0.177 lowervalue= v
binary, mean easier
32 Argument overlap, all sentences, 0.399 0.191 0.351 0.182 lower value= v
binary, mean easier
33 Stem overlap, all sentences, 0289 0205 0351 0.189 lowervalue= v
binary, mean easier

34 Content word overlap, adjacent 0.094 0.054 0.060 0.048 highervalue= v

sentences, proportional, mean easier

36 Content word overlap, all 0.077 0.040 0.062 0.041 highervalue= v

sentences, proportional, mean easier
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Table 4.16 displays the Coh-Metrix results for category 3: Referential
cohesion. In this category, the mean values from the Coh-Metrix analysis suggested
that there were six indices that were significantly different between CPET and CONET.
In order interpret the mean values of indices 29, 31, 32, and 33, lower mean values
presented an easier readability level while higher values in indices 34 and 36 indicated
a lower readability level.

The mean values of four indices revealed that CPET had linguistic
characteristics that were found more in easier reading passages than in CONET. They
were noun overlaps in all sentences (index 31: M =0.222 SD =0.173 <M = 0.255 SD
=0.177), stem overlaps in all sentences (index 33: M = 0.289 SD =0.205 <M = 0.351
SD = 0.182), content word overlaps in adjacent sentences (index 34: M= 0.094 SD
=0.054 > M = 0.060 SD = 0.048, and content word overlaps in all sentences (index 36:
M = 0.077 SD 0.040 > M = 0.062 SD = 0.041. There were only two indices that
demonstrated that CONET was easier than CPET. They were index 29: argument
overlaps in adjacent sentences (M = 0.457 SD = 0.225 <M = 0.361 SD = 0.178) and
index 32: argument overlaps in all sentences (M =0.399 SD 0.191 <M = 0.351 SD =
0.182).

Table 4.17
CPET’s vs. CONET’s linguistic characteristics in category 5

CPET CONET Interpretation Results

CPET CONET
easier easier

Mean SD Mean SD

Category 5: Lexical diversity
48 Lexical diversity, MTLD, 90.646 29.259 110325 33.841 lowervalue= v/

all words easier
49 Lexical diversity, VOCd, 69.647 47914 96.706 58.316 lowervalue= v
all words caster

Table 4.17 is a list of the significantly-different indices between CPET and
CONET. In order to interpret the results, lower values in indices 48 and 49 indicated a

lower readability level. It was found that in terms of lexical diversity using MTLD and
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vocd in all words, the reading passages in CPET had a lower readability level than those

composed in CONET. The average mean values of these linguistic characteristics were

found more in CPET, which indicated that CPET contained fewer difficult reading
passages. They were index 48: MLTD of all words (M = 90.646 SD =29.259 <M =
110.325 SD = 33.841) and index 49: vocd of all words (M = 69.647 SD =47.914 <M
=96.706 SD = 58.316).

Table 4.18

CPET’s vs. CONET'’s linguistic characteristics in category 6

CPET CONET Interpretation  Results
Mean SD Mean SD Ccfslfr fa(s’lff T
Category 6: Connectives
50 All connectives incidence 89.285 25.293 79.718 19.822  lower value v
= easier
51 Causal connectives incidence  23.904 15.181 28.031 10.752 lowervalue v
= easier
52 Logical connectives incidence 38.536 19.712 33.358 18.047  lower value v
= easier
55 Expanded temporal 20.345 14.116 28.174 12.640 lower\{alue v
connectives incidence = easier
56 Additive connectives 50.463 20.313 34.898 16.521 lower value v

incidence

= easier

Category 6 shows evidence of connective uses in the reading passages

composed in CPET and CONET. In this category, two indices were excluded since

they were not significantly different (indices 53 and 54) and two other indices were also

left out because there were no values from the Coh-Metrix analysis. Therefore, five

indices were put into the table to present the significant differences between CPET and

CONET. In order to interpret the results in this category, lower values indicate a lower

level of readability.
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Among these five indices, two of them indicated average mean values,
which support the notion that the reading passages in CPET are easier than those found
in CONET. They are index 51: causal connective incidence (M = 23.904 SD 15.181 <
M. =28.031, SD =10.725), and index 55: expanded temporal connective incidence (M
=20.343 SD = 14.116 <M = 28.17 SD = 12.640). Additionally, three significant
indices suggested that the reading passages in CONET are easier than those in CPET.
They are index 50: all connectives (M = 89.825 SD = 25.293 < M= 79.718 SD =
19.822), index 52: logical connective incidence (M =38.536 SD =19.712 <M =33.358
SD = 18.047), and index 56: additive connective incidence (M = 50.463 SD = 20.313
<M =34.898 SD = 16.521).

Table 4.19
CPET’s vs. CONET's linguistic characteristics in category 7

CPET CONET Interpretation Results

CPET CONET
easier  easier

Mean SD Mean SD

Category 7: Situation model

59 Causal verb incidence 29.190  15.863 25349  13.394  higher value v/
= easier
61 Intentional verb incidence 20.622  13.641 24475 9199 higher value v
= easier
62  Ratio of casual particles to 0325 0367 0497 0.459 lower value v
causal verbs = easier
65 WordNet verb overlap 0416 0.161 0.511 0.134 higher value v

= easier

66 Temporal cohesion, tense and 0.875 0.121 0.841 0.098 higherYalue v
aspect repetition, mean = easier

Category 7 presents the results of the situation model analyzed. In this
category, five indices were found to be significantly different between CPET and
CONET. In order interpret the results, the higher values in indices 59, 61, 65, and 66
illustrate a lower level of readability while lower values in index 62 indicate a lower

level of readability.
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Among the five indices, three of them suggested that these features of

linguistic characteristics in CPET were easier than those found in CONET. They are
index 59: Causal verb incidence (M =29.190 SD = 15.863 > M =25.349 SD = 13.394),
index 62: Ratio of casual particles to causal verbs (M =0.325 SD =0.367 <M = 0.497

SD = 0.456) and index 66: Temporal cohesion, tense and aspect repetition (M = 0.875
SD=0.121>M = 0.841 SD = 0.098). The other two indices showed that the reading

passages in CONET were easier than those in CPET (index 61: Intentional verbs

incidence: M =24.475SD=9.199>=M=20.622 SD =13.641 and index 65: WordNet

verb overlap: M =0.511 SD=0.134>M =0.416 SD =0.161).

Table 4.20

CPET’s vs. CONET’s linguistic characteristics in category 8

CPET CONET Interpretation Results
Mean SD Mean SD E:ffr cca(s)}::: T
Category 8: Syntactic complexity
67 Left embeddedness, words before  3.236 1.885 4.662 3.227 lowervalue v
main verb, mean = easier
68 Number of modifiers per noun 0.780 0.263 0.966 0.243 lowervalue v
phrase, mean = easier
69 Minimal Edit Distance, part of 0.684 0.057 0.705 0.064 higher value v
speech = easier
70 Minimal Edit Distance, all words 0.909 0.041 0.935 0.026 higher value v
= easier
71 Minimal Edit Distance, lemmas 0.891 0.042 0.915 0.031 higher value v
= easier
73 Sentence syntax similarity, all 0.083 0.033 0.081 0.025 highervalue v/

combinations, across paragraphs,
mean

= easier

Category 8 displays the syntactic complexity of the reading passages in

CPET and CONET. There are seven indices in this category. The results showed that

one index had the same values. The other six indices presented significantly different

mean values among CPET and CONET. In order to interpret the results, lower values
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in indices 67 and 68 indicate a lower level of readability. Higher values in indices 69,
70, 71, and 73 represent a less difficult level.

The results revealed that some of the linguistic characteristics showed
significantly-different results. The reading passages in CPET are easier than those in
CONET in the aspect of left embeddedness or the number of words before the main
verb (index 67: M =3.236 SD 1.885 <M =4.662 SD = 3.227), the number of modifiers
per noun phrase (index 68: M = (0.780 SD = 0.263 <M = 0.966 SD = 0.243), and the
sentence syntax similarity of all combinations across the paragraphs (index 73: M =
0.083 SD=0.033>M=0.081 SD =0.025). For CONET, it was found that there were
indices that showed linguistic characteristics, and they indicated that CONET’s reading
passages were easier than those in CPET. They were the minimal edit distance of part
of speech (index 69: M = 0.705 SD = 0.064 > M = 0.684 SD 0.057), the minimal edit
distance of all words (index 70: M = 0.935 SD =0.026 > M = 0.909 SD = 0.041), and
the minimal edit distance of lemmas (index 71: M =0.915 SD =0.031 >M =0.081 SD
=0.042).

Table 4.21
CPET’s vs. CONET's linguistic characteristics in category 9

CPET CONET Interpretation Results

CPET CONET
easier easier

Mean SD Mean SD

Category 9: Syntactic pattern density

74 Noun phrase density, incidence 380.674 51.738 368.237 26.893 lower value v
= easier
76 Adverbial phrase density, 30.827 16.780 25.058 16.119 higher value v~
incidence = easier
77 Preposition phrase density, 100.125 30.272 107.853 25.631 lower value v
incidence = easier
78 Agentless passive voice 6.260 9.297 9.063 9.533 lower value v
density, incidence = easier

80 Gerund density, incidence 16.739 14.708 23.860 11.616 lowervalue v

= easier
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81 Infinitive density, incidence 15.201 12.035 17.344 12.419 higher value v

= easier

Table 4.21 presents the CPET and CONET results for the indices in
category 9: Syntactic pattern density. Six indices were found to be significantly
different between the passages composed in CPET and CONET. In order interpret the
results, lower values in indices 74, 77, 78, and 80 indicated a lower readability level
whereas higher values in indices 76 and 81 showed less readability level.

The results showed that CPET’s reading passages were easier than those of
CONET in four indices. They are index 76: the density of adverbial phrases (M =
30.827 SD =16.780 > M = 25.058 SD = 16.119), index 71: the density of preposition
phrases (M = 100.125 SD =30.272 <M = 107.853 SD = 25.631), index 78: the density
of the agentless passive voice (M = 6.260 SD = 9.297 <M = 9.063 SD = 9.533), and
index 80: the density of gerund incidences (M = 16739 SD = 14708 <M = 23.860 SD
=11.616). The other two indices indicated that CONET was easier than CPET in the
density of noun phrases (index 74: M = 368.237 SD = 26.893 <M = 380.674 SD =
51.738) and the density of infinitives used in the reading passages (index 81: M =
17.344 SD =12.419>M = 15.201 SD = 12.035).

Table 4.22
CPET’s vs. CONET’s linguistic characteristics in category 10

CPET CONET Interpretation Results
Mean SD Mean SD f;:g v
Category 10: Word information
82 Noun incidence 276.617 58.920 312.181 53305 lowervalue v/
= easier
84 Adjective incidence 77.539 33428 85.966 28.585 lowervalue v
= easier
85 Adverb incidence 53.743 27.899 41.944 21271 higher value v/

= easier

86 Pronoun incidence 87.657 55423 52902 34.131 highervalue v’
= easier
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88

&9

90

91

92

93

94

95

96

97

98

99

101

102

103

First person singular pronoun
incidence

First person plural pronoun
incidence

Second person pronoun
incidence

Third person singular pronoun
incidence

Third person plural pronoun
incidence

CELEX word frequency for
content words, mean

CELEX Log frequency for all
words, mean

CELEX Log minimum
frequency for content words,
mean

Age of acquisition for content

words, mean

Familiarity for content words,
mean

Concreteness for content
words, mean

Imagability for content words,
mean

Meaningfulness, Colorado
norms, content words, mean

Hypernymy for nouns, mean

Hypernymy for verbs, mean

Hypernymy for nouns and
verbs, mean

13.319

24.005

11.326

393.500

425.858

437.005

1.561

35.215

13.770

21.693

38914

14.645

0.184

0.124

0.525

45.225

10.370

35.802

32.258

17.554

0.670

0.265

0.317

4.129

3.490

7.372

2.128

2.884

0.956

336.675

572.729

442.078

6.448

2.044

17.368

5.992

19.752

15.052

10.682

0.137

0.124

0.569

44.376

8.134

25.873

25.818

18.742

0.727

0.197

0.210

higher value
= easier

higher value
= easier

higher value
= easier

higher value
= easier

lower value
= easier

higher value
= easier

higher value
= easier

higher value
= easier

lower value
= easier

higher value
= easier

higher value
= easier

higher value
= easier

higher value
= easier

lower value
= easier

higher value
= easier

lower value
= easier

103

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

Category 10 displays the word information for the reading passages in
CPET and CONET. There were 20 significantly-different indices between CPET and
CONET. In order to interpret the results, the lower values in indices 82, 84, 91, 95, 101,
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and 103 illustrated a less difficult level whereas the higher values in indices 85, 86, 87,
89, 90, 92, 93, 94, 96, 97, 98, 99, and 102 indicates a lower readability level.

According to the table, more than half of these significantly-different
indices (14 indices) indicate that the reading passages in CPET are at a low readability
level than those in CONET. CPET’s reading passages are easier than those of CONET
in terms of number of nouns (index 82: M =276.617 SD = 58.920 <M = 312.181 SD
= 53.305), number of adjectives (index 84: M = 77.539 SD 33.428 <M = 85.966 SD
28.585), number of adverbs (index 85: M = 53.743 SD = 27.899 > M = 41.944 SD =
21.271), number of pronouns (index 86: M = 87.657 SD = 55.423 > M =92.902 SD =
34.131), and the first person singular pronoun (index 87: M =20.892 SD =35.215>M
=4.129 SD = 17.368). Moreover, CPET’s reading passages were also easier than those
of CONET in the use of the first person plural pronoun (index 88: M = 6.668 SD =
13.770 > M = 3.490 SD = 5.992) and the third person singular pronoun (index 90: M =
24.005 SD =38.914> M =7.372 SD = 15.052). Additionally, some classifications of
words illustrate that CPET is easier than CONET. They are the CELEX word frequency
for content words (index 92: M = 2.297 SD = 0.184 > M = 2.128 SD = 0.137), the
CELEX log frequency for all words (index 93: M =3.005 SD 0.124 > M =2.884 SD =
0.124), the CELEX log minimum frequency for content words (index 94: M = 1.3268
SD =0.525> M =0.956 SD = 0.569), the age of acquisition of content words (index
95: M =319.383 SD =45.225 <M = 336.675 SD = 44.376), the familiarity of content
words (index 96: M =577.327 SD =10.370 > M 572.729 SD = 8.134), the hypernymy
for nouns (index 101: M = 6.091 SD = 0.670 < M = 6.448 SD = 0.727), and the
hypernymy for nouns and verbs (index 103: M =1.732 SD =0.317 <M =2.044 SD =
0.210).

On the other hand, six indices indicated that CONET was easier than CPET.
They are the use of second person pronouns (index 89: M = 17.120 SD = 19.752 > M
=13.319 SD = 21.693) and third person plural pronouns (index 91: M = 8.499 SD =
10.682 <M =11.326 SD = 14.645). Some of the classifications of words also illustrated
that CONET was easier than CPET. This can be seen in the concreteness of the content
words (index 97: M = 403.859 SD = 25.873 > M = 393.500 SD = 35.802), the
imagability of the content words (index 98: M =431.875 SD = 25.818 > M = 425.858

SD =32.258), the meaningfulness of the content words based on Colorado norms (index
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99: M =442.078 SD 18.742>M =437.005 SD 17.554), and the hypernymy of the verbs
(index 102: M =1.721 SD=0.197 > M = 1.561 SD = 0.265).

4.4 The topic areas

In order to answer research question 3, “What are the topic areas of the
reading passages used in the English textbooks prescribed by OBEC (CPET) and those
used in Thai national English tests (CONET)? To what extent are they different,” the
proposed list of topic areas was generated as follows.

All of the reading passages contained in CPET and CONET were read
through, analyzed, and grouped into the same category if they were under the same
topic area by three raters (the researcher and two interraters). All of the raters were free
to add more topic areas to the list. Then, all of the obtained results were statistically
analyzed using Cohen’s kappa in order to ascertain the interrater reliability of the
results. The following tables present the average kappa results analyzed from all pairs

of raters and the average kappa results.

Table 4.23
CPET Kappa results
Raters k sig. Interpretation
Rater 1 vs. Rater 2 | 0.978 <0.005 Very good
Rater 1 vs. Rater 3 0.971 <0.005 Very good
Rater 2 vs. Rater 3 0.978 <0.005 Very good
Average 0.975 <0.005 Very good
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Table 4.24
CONET Kappa results

Raters k sig. Interpretation
Rater 1 vs. Rater2 | 0.941 <0.005 Very good
Rater 1 vs. Rater 3 0.941 <0.005 Very good
Rater 2 vs. Rater 3 0.882 <0.005 Very good
Average 0.921 <0.005 Very good

As seen from Tables 4.23 and 4.24, Cohen’s kappa was run in order to
determine if there was agreement between all three raters’ judgements on the
classification of the reading passages into topic areas. The average k showed that there
was almost perfect agreement between all raters: k = 0.975, p < 0.005 for the
classification of the CPET reading passages and k = 0.921, p < 0.005 for the
classification of the CONET reading passages.

The following table presents the final list of topic areas from all three raters,
the classification of the reading passages in each topic area by each rater, and the
average percentage of reading passages in each topic area, analyzed using CPET and
CONET. Among all 19 topic areas, 13 topic areas were from the pre-generated list (see
Table 3.3), and six topic areas were added by the raters while analyzing the data. The
added topics were sport (no. 7), social issues (no. 8), entertainment (no. 10), history of

organization (no. 14), transportation (no. 16), and fashion (no. 17).

Table 4.25

CPET: List of topic areas, number of passages, and percentages

Raterl Rater 2 Rater 3 Average
No. Topic Area No. of No. of No. of Percentage
passages passages passages (%)
1 People 36 36 37 23.44
2 Crime 17 17 17 10.97
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3 Technology 15 14 15 9.46
4 Tourism and travel 14 14 13 8.82
5 Place 11 12 12 7.53
6 Health 7 8 7 4.73
7 Sport 8 7 7 4.73
8 Social issues 6 6 7 4.09
9 Culture 6 6 5 3.66
10 Entertainment 5 6 6 3.66
11 Food S 5 5 3.23
12 Learning and education 5 5 5 3.23
13 Environment/nature 5 4 4 2.80
14 History of organization 4 4 4 2.58
15 Finance and money 3 3 3 1.94
16 Transportation 3 3 3 1.94
17 Fashion 2 2 2 1.29
18 Science 2 2 2 1.29
19 Family 1 1 1 0.65
Total 155 155 155 100%

According to Table 4.25, the top-five topic areas that contained the highest

number of reading passages were people (23.44%), crime (10.97%), technology

(9.46%), tourism and travel (8.82%), and place (7.53%).

As can be seen from the table, the topic area “people” was the category that

contained the highest number of reading passages. From the total number of passages

included, it can be calculated as 23.44%. Further analysis showed that the reading

passages in this topic area could be categorized into three sub-categories. The first one

was the passages related to biography, which was the largest among the three. The

second one concerned descriptions of a person’s life event. The last one was under the

structure of questions and answers, which focused on consulting about life issues.

The second topic area, which was one of the top five, was the topic of

“crime.” According to the data, there were 17 reading passages out of the total 155 at
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10.97%. Under this topic area, the reading passages were grouped under three types of
sub-topics. The biggest sub-group was reports. The second sub-group was jokes or a
description of a silly crime. The last sub-group was a short excerpt from a novel whose
main idea described a criminal investigation.

According to the analysis, the topic area “technology” was at the third rank,
accounting for 9.46% of the total passages in CPET. In this topic area, the reading
passages were categorized into two main sub-categories. The first one was a review of
a website or new gadget and the second one was a description of an innovation or new
technology.

The fourth rank of topic areas was “tourism and travel.” In this category,
the total percentage was 8.82%. The passages under this topic area were further
analyzed into three main subgroups. First, there were passages focusing on the
describing of a trip. Secondly, there were tour advertisements. Lastly, they were
questions and answers focusing on asking about tourist attractions and where to visit.

“Place” was ranked fifth in the top-five topic areas that had the highest
number of reading passages. According to the analysis, the total percentage of this
topic area was 7.53%. All of the passages under this topic were passages that described

a place.

Table 4.26
CONET: List of topic areas, number of passages, and percentages

No. Topic Area Rater1 Rater 2 Rater 3 Average
No. of No. of No. of Percs ntage

passages passages passages (%)

1 Health 5 5 5 25

2 Crime 4 4 4 20

3 Business 3 2 2 11.67

4 Finance and money 2 2 3 11.67

5 Social issues 2 2 2 10

6 Entertainment 1 1 1 5

7 Environment and nature 1 1 1 5
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8 Food 1 1 1 5

9 Technology 1 1 1 5

10 | Work 0 1 0 1.67
Total 20 20 20 100%

Table 4.26 presents the total list of topic areas and the total number of
passages from CONET in each topic area categorized by all three raters. Among the
total 10 topic areas, six of them were from the pre-generated list (see Table 3.3) and
four topic areas were added by the raters while analyzing the data. They were business
(no. 3), social issues (no. 5), entertainment (no. 6), and work (no. 10). According to the
table, the top-five topic areas that contained the highest number of reading passages
were “health” (25%), “crime” (20%), “business” (11.6%), “finance and money”
(11.6%), and “social issues” (10%).

In Table 4.26, the topic area “health” was in the first-ranked category that
contained the highest number of reading passages. The data show that there were five
reading passages that were categorized under this topic area, accounting for 25% of the
total. Of'the five passages included, two of them were passages that described an illness
or symptom. One of them explained types of medication and their effects, and another
passage was a research report. The last passage gave suggestions on how to have
healthy skin.

“Crime” was in the second rank of topic areas analyzed from the passages
in CONET. In this group, it was found that there were four reading passages,
comprising 20% of the total. The passages under this topic area were further analyzed
and grouped into two categories. The first one was related to a news report that
consisted of three passages. The second group had one reading passage that described
legal punishment.

According to the analysis, the topic areas “business” and “finance and
money” were in the same rank. Each of these topic areas accounted for 11.66% of the
total. For the topic area of business, the reading passages were about a company profile,
job advertisements, and how business problems are solved. For the topic area of finance
and money, the reading passages were about financial services and suggestions on how

to save money.
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The fourth rank of topic areas from CONET was “social issues.” In this
category, the total percentage was 10%. Two reading passages under this category were
news reports about donations and problems of fewer numbers of zoos in the community.

According to the analysis, it was found that eight topic areas were shared

29 ¢ 29 ¢¢

between the two corpora. They were “crime,” “health,” “technology,” “social issues,”
“entertainment,” “food,” “environment and nature,” and “finance and money.” Figure

4.1 illustrates the shared topic areas and their percentages.
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Figure 4.1 Shared topic areas and percentages

As seen in the figure, “Crime” is the only shared topic area found in the
top-five topic areas from CPET and CONET. In CPET, this topic area was ranked
second with a percentage of 10.97. For CONET, “Crime” was marked in the second
rank with the percentage of 20. When analyzed more deeply, it was found that most of
the content of the reading passages from CPET and CONET was about the report of a
crime. In CPET, half of the total passages in this group presented information related

to a report, and three out of four reading passages in CONET were the same. It can be
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summarized that this topic area was quite similar between the teaching and testing
materials.

There were seven other topic areas that were shared between CPET and
CONET. Two of them were ranked in the top five of CONET (Health and Finance and
money) and one topic area (Technology) was in the top five of CPET. They are
illustrated as follows.

“Technology” was a topic area that was similarly found in CPET and
CONET and was ranked in the top five of CPET. According to the analysis, this topic
area was at 9.46% in CPET and 5% in CONET. The findings showed that most of
CPET’s reading passages under this topic focused on product/website reviews or
describing an innovative technology. The only reading passage under this topic area
found in CONET was also a website review.

“Health” was also a shared topic between CPET and CONET. It was
ranked as the top topic area that contained the highest number of reading passages in
CONET, accounting for 25% in CONET and 4.73% in CPET. The analysis revealed
that the reading passages in CONET presented information related to research reports
describing symptoms or providing more information about medications, whereas most
of the reading passages in CPET were about healthcare suggestions.

“Social issues” were another shared topic area found in CPET and CONET.
Four point zero nine percent of the reading passages in CPET and 10% in CONET were
categorized under this group. The reading passages under this topic were about reports
on social problems or social events. The reading passages found in CPET and CONET
were quite similar.

“Entertainment” was another topic area shared between CPET and
CONET. The percentages were 3.66% and 5% in CPET and CONET respectively. It
was found that most of CPET’s reading passages under this topic area presented a
movie review or an extract from a novel where CONET’s reading passages were jokes.

“Food” is also a shared topic area. In CPET, the percentage was 3.23%
while it was 5% in CONET. The reading passages under this category focused on
describing types of food where the only reading passage in this group of CONET

presented a food review.
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The next shared topic area was “Environment/nature.” The results showed
that 5% of CONET’s reading passages were under this topic area while CPET was at
2.8%. Most of CPET’ reading passages were related to news reports whereas CONET’s
passages were about suggestions on how to deal with environmental problems.

“Finance/money” was the last shared topic area between CPET and
CONET. In CPET, this topic area was ranked last and earned only 1.94% from the total
reading passages. The passages were about a description of various definitions of
money. In CONET, this topic area was, however, ranked in the top five with a
percentage of 11.67%. The focus on the reading passages in CONET was providing
more information on financial services and suggestions on how to save money.

Apart from these eight shared topic areas, there were 13 topic areas that
were not shared between CPET and CONET. It was noticeable that three out of five
topic areas that were ranked in the top five in CPET were not found in CONET. They
are “people” (23.44%), “tourism and travel” (8.82%), and “place” (7.53%). In CONET,
one topic area that was in the third rank, “business” (11.67%), is not included in the list
of CPET’s topic areas.

From the analysis, it is obviously seen that there are some limitations in
terms of shared topic areas between CPET and CONET. Some topic areas that are

found in teaching materials are rarely found in testing materials.

4.5 Summary

This chapter presents the overall findings in answer to the three research
questions. A detailed comparison of readability levels, linguistic characteristics, and
topic areas between CPET and CONET was presented. A discussion based on the
outstanding findings will be presented in Chapter 5, including the recommendations

and limitations of the present study.
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CHAPTERS
DISCUSSION AND CONCLUSION

This chapter aims at summarizing the findings to answer the three research
questions, followed by a discussion to illustrate the possible explanations of the key

findings. Then, the practical recommendations and limitations will also be presented.

5.1 Summary of the findings and discussion

This part of the study presents a summary of the key findings from the data
analysis and the discussion. They are presented in accordance with the research
questions. There are three subtopics in this section: (i) the readability levels of the
reading passages used in the English textbooks prescribed by OBEC (CPET) and those
used in Thai national English tests (CONET); (ii) the linguistic characteristics of the
reading passages used in the English textbooks prescribed by OBEC (CPET) and those
used in Thai national English tests (CONET); and (iii) the topic areas of the reading
passages used in the English textbooks prescribed by OBEC (CPET) and those used in
Thai national English tests (CONET).

5.1.1 The readability level of the reading passages used in the English
textbooks prescribed by OBEC (CPET) and those used in Thai national English
tests (CONET)

The following are brief answers to the first research question, “What
are the readability levels of the reading passages used in the English textbooks
prescribed by OBEC (CPET) and those used in Thai national English tests (CONET)?
To what extent are they different?”

The average readability levels of the reading passages used in CPET
analyzed by three readability formula were as follows: Flesch Reading Ease: M=
70.684 SD = 12.070, Flesch Kincaid Grade Level: M = 6.889 SD = 2.225, and Coh-
Metrix L2 Readability Formula: M = 16.476 SD = 6.076. For the reading passages
used in CONET, the average readability levels were M = 60.189 SD = 13.935 (Flesch
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Reading Ease), M = 8.696 SD = 2.416 (Flesch Kincaid Grade Level), and M = 10.932
SD = 3.339 (Coh-Metrix L2 Readability Formula).

According to the analysis, all three readability formulas showed
congruent results in that the reading passages in CPET were easier than the reading
passages in CONET. Higher values in the Flesch Reading Ease and Coh-Metrix L2
Readability Formula indicated that the reading passages in CPET were less challenging
than those in CONET. The results from the Flesch Kincaid Grade Level clearly showed
that the average readability level of the reading passages in CPET and CONET were at
different grade levels. In CPET, the average level of the passages were compatible with
those used in grade 6 whereas the passages in CONET had the readability level as those
used in grade 8. This means that the readability levels of the teaching and testing
materials were incongruent. The students were exposed to easier teaching materials
while their tests were a lot more challenging than what they had been taught in class.

Regarding the depth analysis of each corpus, it was found that there
was a variety of readability levels among all 11 prescribed English textbooks (CPET).
The first readability formula, Flesch Reading Ease, presented a range of average
readability of all 11 English textbooks as 65.809 — 78.407, while TB3 contained the
easiest reading passages and TB10 had the most difficult reading passages. For the
second readability formula, Flesch Kincaid Grade Level, the range of average
readability was from 5.135 -7.849, showing that the reading passages in TB3 were
ranked at the lowest grade level and those found in TB4 were at the highest grade level.
For the last readability formula, the Coh-Metrix L2 Readability, the range was from
10.538 —20.684 and the reading passages in TB 7 and TB3 were found to be the easiest
and those in TB4 were the most difficult. All three readability formulas indicated that
TB3 has the easiest reading passages while TB4 and TB10 have the most difficult
reading passages. When considering the overall range of readability levels of all 11
prescribed English textbooks, it was found that the readability levels were quite similar.
All three readability formulas showed congruent results in terms of the easiest and most
difficult English textbooks. However, these results revealed different levels of
readability that might have an effect on how students are taught and how they prepare

for a test. It can be concluded that the English textbooks, which are prescribed to be
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used at the same grade level, have different levels of difficulty. This can affect the
students’ learning and how they cope with Thai national English tests.

For CONET, the outcomes of the analysis also showed different
levels of difficulty among all six sets of tests. Flesch Reading Ease presented the range
of the average readability of the tests as 42.697- 66.255, showing that T4 contains the
easiest reading passages, and T2 has the most difficult reading passages. For the Flesch
Kincaid Grade Level, the range was from 7.616 — 11.048, where T1 and T6 were found
to be the easiest test while T2 was the most difficult. For the Coh-Metrix L2 Readability
Formula, the range of average readability was 9.358 — 13.829, indicating that T3 as the
test that contained the easiest reading passages; on the other hand, T2 and T5 were the
tests that had the most difficult reading passages. Generally, all readability formulas
present congruent results in that T2 had the most difficult reading passages of all.
However, there were various results in terms of the tests that were composed of the
easiest reading passages. All three readability formulas revealed different results. The
inconsistency of the readability levels found in the tests might be a result of various
aspects. For example, different test designers might be recruited and they might have
different judgements regarding text selection. This might affect both the difficulty level
of the reading passages comprised in Thai national English tests, which are supposed
to be consistent in terms of difficulty level.

As can be seen that the passages used in the tests are more difficult
than those in the textbooks, this might have an effect on the test results. Shohamy
(1993) and Hughes (2003) have discussed the notion that the results of a test could lead
to crucial consequences and impacts on various stakeholders, and this can cause a
“washback” on the students, teachers, and schools. The most important stakeholder in
this situation is the students, who are directly affected by the tests (Pan & Newfields,
2012). They are the ones that are prescribed to both use the textbooks and to take the
tests. First, it seems to be a little bit unfair for the students to take an achievement test
that is more difficult than what they have been taught at their grade level. This
incongruent readability level can be one possible aspect that causes anxiety. Aydin
(2009) claims that test anxiety has a significant effect on students’ learning and test
performance. Moreover, a study of Lunrasri (2014) also specifically stated the

perception of students toward the O-NET. Most students are afraid of having a low
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score on the O-NET. Additionally, they have stated that the O-NET is more difficult
than what they have been taught in class, especially the vocabulary part. Some students
have claimed that there are words that they have never seen or have never been taught
before. Being introduced to the simpler teaching materials but being forced to take a
more difficult test can be a crucial negative washback.

Consequently, these students might turn to tutoring schools in order
to prepare themselves for the tests because what they have been taught might not be
enough to help them cope with Thai national English tests. This is one of the
educational fairness problems because not every student can afford to have extra
tutoring. Goodman (2017) states that this issue is a pivotal aspect of the tests. It is
commonly assumed that urban students in Thailand are likely to score higher on the
tests than rural students due to having more access to educational technology and
private tutoring. This issue can partly have a big impact on the educational setting in
the social context. Messick (1996) stated that the social consequences of testing have
“consequential validity” and can be part of a broader concept of test validity.

The teachers can also be affected by this impact as well. There might
be pressure from either the school policy, the student’s parents, or even the students
themselves on the teachers to effectively support students to cope with this situation.
Alderson and Wall (1993) indicated that there are big influences from the tests that
force teachers to do what they would not otherwise necessarily do and this definitely
makes a difference regarding teaching practice. Cheng (2003) also provides support
that teaching practice can be adapted or changed because of the pressure during a high-
stakes test. In doing so, there might be a chance that the teachers will ignore the
prescribed teaching materials and select the actual tests that were used in the previous
years or mock tests, as teaching materials. Vernon (1956, as cited in Alderson & Wall,
1993) stated that when teachers place more emphasis on what is tested, the curriculum
can be distorted because teachers focus on or teach only what appears on the tests and
ignore other contents prescribed by the curriculum. This definitely adds a burden to
the teachers’ responsibility, especially in the case of Thailand. Lunrasri (2014) states
that some Thai teachers report a negative washback from high-stakes tests on their
teaching practice. They have to spend more time preparing their lessons for the tests

than teaching the content prescribed by the curriculum. Students, therefore, will miss
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the chance to learn what is actually prescribed for them or to improve their language
skills and proficiency.

The schools or institutions might also get pressure from this
imbalance difficulty level of the teaching and testing materials as well. According to
the indicators set by the Office for National Education Standards and Quality
Assessment (ONESQA), the O-NET results are used as one of the twelve indicators for
school quality evaluation (ONESQA, 2012). The results of this high-stakes test, then,
have a great impact on teaching and learning practices, and especially the school
administration. According to Goodman (2017), many of the stakeholders, specifically
the principals, believe that the O-NET scores are the most important indicators of
quality. Low O-NET scores can lead the school to both fail in the quality evaluation
and lose the school’s reputation. The school principals have to use great effort in order
to improve the scores and pass the quality evaluation. Bailey (1999) stated that there
is a tendency for schools to have to add extra classes for test preparation due to the
powerful influence of the tests. The impact of this high-stakes test is not limited only
to the case of Thailand. According to a study of Sundayana, Meekaeo, Purnawarman,
and Sukyadi (2018), there is evidence that schools in Thailand and Indonesia have set
up the special test preparation programs to enhance both the test content and the
students’ test-taking skills before the actual test date. This evidence is supported by a
study of Lunrasri (2014), which revealed that the school principals in one province of
Thailand have prescribed the teachers to set up a special class to go over the old test

and to tutor and train the students to cope with the actual test.

5.1.2 The linguistic characteristics of the reading passages used in the
English textbooks prescribed by OBEC (CPET) and those used in Thai national
English tests (CONET)

In order to answer the second research question, “What are the
linguistic characteristics of the reading passages used in the English textbooks
prescribed by OBEC (CPET) and those used in Thai national English tests (CONET)?
To what extent are they different?”” 91 indices from 10 categories were selected as the
tool to provide a clearer picture of the linguistic characteristics of the reading passages

in CPET and CONET. Based on the t-test results, 68 indices from nine categories
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showed significant differences between the passages in CPET and CONET. The
indices in category 4, “Latent semantic analysis,” showed no significant differences. A
summary of the significant results is presented by category in the following.

The first category presents the descriptive characteristics of the target
corpus. From the data obtained, six indices showed significant differences between
CPET and CONET. Overall, CPET’s passages were significantly shorter in terms of
words and sentences. Moreover, the interpretation from the norm also suggested that
these descriptive characteristics found in CPET were relevant to the characteristics,
which are normally compiled in the easier reading passages. It can be said that CPET
is composed of shorter passages, sentences, and words than those found in CONET.
Based on the theoretical foundation of traditional readability formulas in which the
length of words and sentences is the base criterion for the justification of readability
level (Flesch, 1948; Chall & Dale, 1995; Zamanian & Heydari, 2012), the obtained
results outstandingly show that the passages compiled in CPET are definitely easier
than those in CONET since they are composed of shorter words and sentences.
Moreover, the passages with longer words and sentences can cause ambiguity
(Handayai, 2014) and add greater demand to one’s working memory while processing
the texts (Just & Carpenter, 1992). Ozuru, Rowe, O’Reilly, and McNamara (2008) also
clearly indicates that more words in a sentence are one of the factors that makes
passages potentially more difficult to understand. All of this may result in
comprehension failure.

Category 2 presents six pairs of easability component scores. It can
be summarized that CPET exhibits evidence of having an easier readability level in four
of the six pairs when compared to CONET. They are narrativity, referential cohesion,
deep cohesion, and temporality. For CONET, there were only two pairs of easability
components, word concreteness and connectivity, that could can be features that
support the comprehension process.

To discuss this in greater detail, the narrativity scores that were found
more in CPET might be evidence that represents the genres of the reading passages that
were used to a greater extent in the teaching materials. Most of English textbooks in
Thailand are theme- or topic-based. Therefore, they might contain more narrative

passages that have the characteristics of narrative texts than those found in the tests.
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McNamara et al. (2014) claimed that a text, which is high in narrativity, tends to have
more familiar oral language that is easier to understand. Moreover, when comparing
genres, the passages that contain more characteristics of narrativity are more likely to
be easier to process than the reading materials that are more informational, especially
for younger readers (Ismail & Yusof, 2016).

Moreover, CPET has greater evidence of referential and deep
cohesion than that found in CONET. This evidence of referential cohesion and deep
cohesion illustrate that the passages in CPET have more overlapping of ideas across the
sentences. This makes the concept and content of the passages more explicit and
connected. In addition, they make the passages in CPET easier to understand and this
can support the comprehension process. With explicit coreference, it will be easier for
readers to make a connection and understand the relationships of ideas and meaning
among the propositions, clauses, and sentences across the whole passages (Halliday &
Hasan, 1976; McNamara & Kintsch, 1996). Furthermore, a text with low referential
cohesion can be problematic and cause frustration for readers that read independently
(Isamail & Yusof, 2016).

Other evidence to support the idea that CPET contains easier features
that help with the comprehension of reading passages is the score on “temporality,”
which reveals the cues of time used in the passages. The cues of time are one of the
features related to the genre of narrativity because stories are likely to be narrated
through time sequences. Moreover, the temporality score also represents the
consistency of tense and aspect within the reading passages as well. Therefore, it
enhances the comprehending process since the reader does not have to worry too much
about the tense while processing the reading passages (McNamara et al., 2014).

From all six pairs of easability component scores, CONET has only
two pairs that represent the features that are found to a greater extent in less-difficult
reading passages. The first one is “word concreteness.” The passages in CONET have
more concrete words. This means that the words in CONET are more concrete and
meaningful than those found in CPET. This could help the reader in terms of using
concrete words to evoke the mental images and to create a situation model of the
reading process. A passage that contains words that are more concrete and familiar

could give the reader more time for using their working memory to process and
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comprehend the passage (Perfetti, 2007). Silthout (2014) also states that texts that
contain many concrete words are more interesting and this could assist with better
comprehension than abstract texts.

Apart from the feature of word concreteness, CONET is also
distinctive in the features of “connectivity.” This feature shows the use of adversative,
additive, and comparative connections more than that found in CPET. The use of
explicit connective words can reduce the effort of making inferences during the
comprehension process, which can support the ease of reading. Graesser et al. (2004)
have stated that the texts that are high in connectives can provide great help in making
connections between the concepts presented in the text and the reader’s existing
knowledge. This results in clearer coherent mental representation. Silfhout, Evers-
Vermeul, and Sanders (2015) also have stated that reading a text with explicit
connective words can promote higher performance on comprehension tasks than
reading implicit or non-connective texts. Furthermore, the evidence of connective
words used in CONET can be inferred from the genre of the reading passages
comprised in the test materials as well. Graesser, McNamara, and Louwerse (2003)
indicated that some cohesive devices have a distinctive role in presenting the rhetorical
structure of passages. The uses of adversative, additive, and comparative connectives
imply that the passages are mainly focused on providing information than narrating the
story. It can be interpreted that the passages in CONET are likely to include more
informational text than narrative text based on the evidence of higher numbers of
adversative, additive, and comparative uses.

Category 3 presents the referential cohesion by analyzing the
overlapping of words in the reading passages. These repeated words throughout the
reading passages are the linguistic cues that help the reader make an explicit connection
between clauses and sentences in the comprehension process (Halliday & Hassan,
1976; McNamara & Kintsch, 1996). From the results obtained, it was found that CPET
has more overlapping of nouns, stems, and content words than CONET. These
overlapping words indicate repeated concepts and ideas throughout the sentences in the
passages, especially in terms of the nouns and pronouns that are used to make reference
to the agents that carry out the action in the reading passages. Graesser, McNamara,

and Louwerse (2003) have stated that the use of pronouns is the most frequent evidence
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that shows and links the connecting relations within a text and this aids in creating
explicit cohesion in the comprehension process. The results suggest that CPET has
more exactly-repeated words than CONET, which makes the passages more cohesive
and this could ease comprehension. Hall et al. (2015) have stated that a high cohesive
text generally has a higher degree of repetition than a low cohesive one.

Moreover, the evidence of having more repeated words in CPET can
be related to the general linguistic features of the reading passages in CPET as well.
With a higher degree of repetition, especially regarding nouns and content words, it can
also be interpreted that the passages in CPET have a low variety of vocabulary uses.
This could be one linguistic characteristic that marks the difference between the
passages in CPET and CONET. This result is confirmed by the data in category 5
below.

Category 5 analyzes the lexical diversity in the target reading
passages. The obtained results are also congruent with those of category 3: Referential
cohesion, mentioned above. It was found that CPET has less lexical diversity than
CONET, which means that there is less variety of words used in the passages. CPET
has a higher record of word repetition. As mentioned above, more repeated words that
are listed in CPET help to promote the feature of explicit cohesive links in the passages.
Shakiba, Saif, Asadzadeh, and Ghavam (2013) report that high cohesive texts have a
potential role in signifying comprehension success since this is evidence that shows that
most of the sentences within the passages are more connected via these local cohesive
words. Therefore, this eases the comprehension processing.

Category 6 shows evidence of the connectives used in the passages
comprised in CPET and CONET. The findings confirm the results found in category
2: the principle of text easability, that CONET has more types of connective uses than
those in CPET. Britton and Gulgoz (1991) and Millis and Just (1994) as cited in
Bayraktar (2014) states that the explicit connectives that link each text element can
enhance textual coherence and results in promoting successful comprehension. A study
of Sanders and Noordman (2000) also summarizes that explicit linguistic markers or
connective words have an influence on online text procession and help with processing

time.
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In CONET, the results show the combination of all connectives,
logical connectives and additive connectives, whereas the records of the causal
connectives and expanded temporal connectives are found more in CPET. The different
types of connectives found in these two corpora can illustrate the text organization of
the reading passages used in both sources. For example, the use of logical and additive
connectives might show that CONET contains more informational passages, whereas
the use of causal and temporal connectives in CPET is more likely to connect with the
causal information and time that might be found more in narrative texts.

The obtained results of the linguistic characteristics in category 7 also
confirm the outstanding features of the reading passages in CPET and CONET. In this
category, the incidence of causal and intentional verbs, which is the base line for
creating the situational model of reading, was found to a greater extent than in CPET.
Again, this indicates the type of text organization used in CPET and CONET. As
discussed by McNamara et al. (2014), the use of causal and intentional verbs can lead
to the characteristics of the text organization. Narrative texts are likely to use causal
verbs more than informational passages. The evidence from the analysis support the
notion that the reading passages in CPET tend to be more narrative since they have
more evidence of causal verb incidence. On the other hand, CONET’s reading passages
have more records of intentional verbs, which suggests that the reading passages in
CONET are more informational.

The data from the analysis can be briefly summarized in category 8
in that the syntactic structure in CPET is less complicated than that found in CONET.
This means that the number of left embeddedness found in CPET is smaller than that
in CONET. It can be said that the lengths of the noun phrases in CPET are shorter than
those in CONET, and this might shorten the time needed for the comprehension
process. Moreover, the number of modifiers per noun phrase in CPET is smaller than
in CONET. This makes the noun phrases in CPET less complicated and easier to
understand because they are shorter. Coh-Metrix Version 3.0 (2013) makes a claim
that the number of modifiers and words before the main verb provides a great index for
the working memory load. The shorter the noun phrases and the fewer the modifiers
could reduce the load of the working memory and make the comprehension process

easier. Another outcome that supports the fact that CPET has less sentence complexity
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than CONET is the analysis of sentence syntax similarity. It was found that the
sentence construction of the passages in CPET was generally more consistent, and that
resulted in making the passages easier for readers to process. Crossley, Allen, and
McNamara (2011) stated that similar syntactic structure requires lower cognitive
demand so that more attention can be paid to extracting the meaning from texts.

However, the analysis in category 8 also revealed that CONET is
outstanding in terms of the minimal edit distance of all words, parts of speech, and
lemmas. The minimal edit distance is used to measure the uniformity and consistency
of word uses. The value represents the amount of modification required in order to
make two sentences have the same syntactic composition. From the analysis, it can be
interpreted that in terms of the minimal edit distance in terms of all words, parts of
speech, and lemmas used, the passages in CONET are more consistent in terms of the
position of these three types of words in the sentences. CONET requires less
modification to make two sentences have consistent sentence composition and this
could partly make the comprehension process easier.

The findings from category 9, “syntactic pattern density”” demonstrate
that CPET has syntactic patterns that are found to a greater extent in the less difficult
passages. They are adverbial phrases, prepositional phrases, agentless passive voice,
and gerund density. For CONET, the significant results showed only two syntactic
patterns: noun phrases and infinitives, which were more used in the easier reading
passages. These findings present the features of the linguistic characteristics in the
syntactic patterns between the two corpora and can illustrate the type and density of
syntactic patterns used in the reading passages. The density of the syntactic patterns
could affect the processing difficulty of the text. For example, the text that has a higher
record of nouns and verb phrases tends to be more informationally dense (McNamara
et al., 2014). Therefore, they require a deeper qualitative analysis in order to analyze
each syntactic pattern.

Category 10 is the results of the word information. In this category,
the results were divided into two groups: grammatical words (part of speech) and the
characteristics of words (e.g. frequency). To briefly summarize, CPET is more
distinctive in terms of word information. For the part of speech group, CPET has more

records of nouns, adjectives, adverbs, pronouns (first person singular and plural, and
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the third person singular) than CONET. It can be interpreted then that CPET makes
more use of these parts of speech than CONET, which has only the evidence of more
second person pronoun and third person plural pronoun uses. When considering the
type of pronoun used, it can be interpreted that the content found in the passages of
CPET has more pronoun uses than CONET, especially first person singulars (I and we).
They are regarded as one linguistic characteristic that marks the outstanding narrative
features of the reading passages in CPET (Somasundaran et al., 2018). The reading
passages in CPET, therefore, have more narrative features than those found in CONET.

Another group of word information shows the characteristics of
words used in the passages. According to the results, CPET has more uses of word
characteristics, which is congruent with the words found in the easier reading passages.
That is to say, the frequency of words used is higher than that found in CONET, which
indicates that CPET contains more frequently-used and daily words. Bailin and
Grafstein (2016) indicated that word frequency has a relation with the ease of
comprehension processing, where it can be interpreted that passages with high-
frequency words and with words that are familiar to the reader are likely to be easier to
understand. On the other hand, passages that contain infrequently-used and unfamiliar
words often require greater effort in understanding of the text, resulting in poor reading
performance (Perfetti, 1985). Moreover, the characteristics of age of acquisition and
familiarity also indicate that CPET employs the words that are likely to be acquired at
the early learning stage of readers, and they are more familiar to the reader. These
distinctive characteristics of words found in CPET are one of the main reasons that
make the passages in CPET easier to comprehend. However, there is some evidence
of word characteristics found in CONET, which can also support the comprehension
process as well. The reading passages in CONET have higher numbers of word
concreteness, imagability, and the meaningfulness of content words. That is to say, the
content words used in CONET are more concrete and meaningful, and they help evoke
mental representation on the part of the reader, which could make the comprehension
process easier.

To briefly summarize, the data obtained from the analysis clearly
show that CPET has more linguistic characteristics that potentially support and make

the comprehension process easier than that of CONET. In other words, the reading
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passages in CPET tend to be easier to comprehend based on the linguistic characteristics
that are similar to those used in low readability level passages. The linguistic
characteristics found in CONET, though they are smaller in number when compared to
CPET, could make reading comprehension easier, and some could compensate each
other. For example, CONET has longer sentences but there is evidence of connectives
that could help in processing these long and complicated sentences. Additionally,
CONET has smaller numbers of using high-frequency words, but the content words
found in CONET might be easier to process since they are more concrete and
meaningful. It can be concluded then that the analysis reveals the overall linguistic
features that are evident in the passages in CPET and CONET. Some of them make the
comprehension process easier and might mark the uniqueness of the reading passages
used as teaching and testing materials. These linguistic characteristics enable students
to be more successful in reading comprehension; therefore, teachers should conduct the
analysis of the required reading materials to see what linguistic characteristics their
students might need to know. Knowing this, teachers can teach the linguistic
characteristics needed so that the students might have more support and this could

enable them to have better reading performance.

5.1.3 The topic areas of the reading passages used in the English

textbooks prescribed by OBEC (CPET) and Thai national English tests (CONET)

In order to answer the third research question, “What are the topic

areas of the reading passages used in the English textbooks prescribed by OBEC

(CPET) and those used in Thai national English tests (CONET)? To what extent are
they different?” a brief answer is summarized below.

According to the analysis, it was found that the reading passages in

CPET and CONET were quite different in terms of topic areas . The results from CPET

indicated that there were 19 topic areas altogether, and the top five topic areas that had

highest number of reading passages were “people” (23.44%), “crime” (10.97%),

“technology” (9.46%), “tourism and travel” (8.82%), and “place» 7.53%). On the other

hand, the results from CONET showed that there were ten topic areas and the top-five

topic areas were “health” (25%), “crime” (20%), “business” (11.67%), “finance and

money” (11.67%), and “social issue” (10%).
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It was noticeable that “crime” was the only one topic area that was
shared and ranked in the top-five by CPET and CONET. According to the analysis,
this topic is commonly used in both teaching and testing materials. It has a larger
number of reading passages in CPET and CONET since it is ranked the second from
the top five in both corpora (CPET: 10.97% and CONET: 20%). Apart from this topic
area, CPET and CONET also have other topic areas that were shared, but they were not
ranked in the top five. They were “technology,” “health,” “social issue,”
"entertainment,” "food,” “environment and nature,” and “finance and money.”
Although these topic areas were shared between CPET and CONET, the proportion of
percentages were quite different. Table 5.1 illustrates the percentages of these shared

topic areas.

Table 5.1

List of shared topic areas and their percentages

Topic areas CPET CONET
Crime 10.97 20
Technology 9.46 5
Health 4.73 25
Social issues 4.09 10
Entertainment 3.66 5
Food 3.23 5
Environment/nature 2.8 5
Finance/money 1.94 11.67

The percentages of the shared topic areas found in CPET and CONET
illustrate that there is an imbalance in the proportion of teaching and testing reading
passage. As can be seen, seven out of all eight shared topic areas (crime, health, social
issues, entertainment, food, environment/nature, and finance/money) have lower
percentages in CPET than in CONET. These topic areas are taught in the lesser

proportion via the use of the prescribed English textbooks, but they are included more
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in the tests, especially the topic areas “health”, “crime”, and “finance and money”. The
only topic area that is taught more in the prescribed English textbooks but was found
less in the tests was “technology.” From these findings, it is clearly seen that even some
of the topic areas are shared between the teaching and testing materials, although their

proportion is quite different. Students have less exposure to these topic areas, but they

are required to read the reading passages under these less familiar topic areas in the

tests. This could be one essential factor that has an impact on the difficulty of the tests
and the students’ test performance.

Further, there were some topic areas that were not shared among
these two corpora. The obtained findings revealed that three of the top-five topic areas
in CPET ("people: 23.44%,” “tourism and travel: 8.82%,” and “place: 7.53%") did not
appear in the list of topic areas analyzed from CONET. These three topic areas had a
large proportion of reading passages in the prescribed English textbooks. Students are
exposed to these areas while studying; however, these topic areas are neglected when
selecting the reading passages to be used in the tests. On the other hand, two topic areas
in CONET (“business: 11.67%” and “work: 1.67%”) were not found in CPET.
Therefore, it can be confirmed that the topic areas that had a large proportion of reading
passages in the tests were not congruent with those that were found in the teaching
materials.

From the researcher’s direct experience in the field of English
language teaching and testing, general topic areas are normally assigned to test
designers to be a larger umbrella for selecting the reading passages. Generally, three
broad categories are commonly assigned: science and technology, social studies, and
business. In order to provide a bigger picture of the topic areas analyzed from the two
corpora, all topic areas were regrouped under three broader categories: science and
technology, social studies, and business. The obtained data revealed a broader picture
of the reading passages that were found in the teaching and testing materials. Table 5.2
provides the classification of the topic areas under three broader categories and their

percentages.
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Table 5.2

Classification of topic areas under three broader topics and their percentages

CPET CONET
?’Zf}?rf(flgrglg Social Studies Business if}?;;ggg Sst(l)lfillzls Business
1. Technology 1. People 1. Finance 1.Health 1. Crime |1. Business
2. Health 2. Crime and 2.Environment | 2. Social |2. Finance
3. Food 3. Tourism and money and Nature issues and
4. Environment Travel 3.Food money
and nature 4. Place 4.Technology 3. Work
5. Science 5. Sport
6. Social issues
7. Culture
8. Entertainment
9. Learning and
Education
10.History of
Organization
11.Transportation
12.Fashion
13.Family
21% 79.59% 1.94% 40% 35% 25.01%

It is noticeable from the proportion of percentages found in Table 5.2
that CPET has greater focus in the area of social studies than the area of science and
the area of technology and business. As can be seen from the table, the percentage of
"social studies” is greatly higher than the other two categories (social studies: 79.59%,
science and technology: 21%, business: 1.94%). On the other hand, three major topic
areas in CONET do not show much difference (social studies, 35%, science and
technology: 40%, and business: 25.01%). Considering the percentages of these
categories, there is a big difference between the proportion of reading passages used in
the teaching and testing materials. For the first category, “science and technology,” the
results showed a percentage of 21% in CPET, and the percentage is almost double in
CONET. This illustrates that there is greater focus on “science and technology” in the
testing materials than in the teaching materials. This finding is similar to the finding
found in the category of “business,” which was 25.01% in the tests and only 1.94% in
the teaching materials. The results indicate that the testing materials provide a bigger
proportion of reading passages related to “business” while this category received the

least attention in the teaching materials. It was only 1.94% of all the reading passages
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in CPET. This means that students have less exposure to passages concerning business,
but they have to read them in the tests. On the other hand, the category of “social
studies,” which had the largest proportion of reading passages in CPET (79.59%), was
found to be only 35% in CONET. This means that the students are exposed to many
reading passages related to “social studies” while learning through the use of the
prescribed English textbooks, but they do not find many reading passages related to
social studies in the tests. This evidence indicates a high impact of topic areas on the
students because of the imbalance of the topic areas between the prescribed English
textbooks and the tests. Thus, the students’ test performance might be affected.

The rationales behind this might be related to the process of material
design. In order to design or select the materials to be used as teaching or testing
materials, the ultimate goal is to follow the standards stated in the core curriculum. As
mentioned by Nunan (1988), the material design should be based on the curriculum. In
terms of achievement tests, Flateby (2014) recommends that the test should represent
the content prescribed in the course and the depth of learning aspects that are required
to be achieved in the course. However, there might be other factors affecting the
consideration of this during the selection process. Tomlinson (2011) had stated that
most of the material designers rely on their intuition, inspiration, and repertoire when
they design materials. This could have an effect on the selected reading passages
because each material designer might have different interests, and their interests can
affect how the reading passages are selected to be used as teaching and testing materials.

Moreover, there are other factors to be considered when designing
teaching and testing materials. In terms of the teaching materials, the information
related to the target students is one of the major considerations. Students’ interests are
regarded as one of the primary concerns. Crandall (1995) stated that interesting content
could boost the students’ motivation to read, learn, and encourage them to be more
efficient and effective readers. This could be a reason why the topic areas “people”,
“tourism and travel”, and “place” under the broader category of “social studies” have
the highest number of reading passages included in the textbooks. These topic areas
might be in the area of the students’ interest, for examples, the biography of famous
people or celebrities. On the other hand, the reading passages compiled as test materials

might be chosen with different considerations. In term of test materials, it is necessary
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that the reading passages serve as a tool to help assess the students’ achievement. The
selected passages should have the characteristics that could enable students to, for
example, employ the expected reading strategies after being taught in a class. The
reading passages should encourage and help the students to perform at their highest
level of ability (Bachman & Palmer, 1996).

Moreover, as the tests are administered year by year, there is a need
to choose passages that are related to recent and current affairs to make the tests up to
date. These considerations might affect the choices of the topic areas of the reading
passages for the test materials.

Another rationale why there are some imbalances between the topic
areas found in CPET and CONET might be related to the test specifications. From the
analysis, only three reading passages were found in each set of the tests. Therefore, it
is not practical to include all the topic areas included in the prescribed English textbooks
in the tests due to the limitation of the number of reading passages and time. The test
designers, therefore, might select passages that enable them to test the skills and
knowledge that are required to be assessed and overlook the topic areas. However, the
consideration of the topic areas should also be taken into consideration while selecting
the reading passages for the tests.

The major findings of this part of the present study revealed large
differences in terms of the topic areas of the reading passages included in the teaching
and testing materials. The number of shared topic areas can lead to topic knowledge,
which is part of content schema. Based on schema theory, topic knowledge or content
schema is considered to be an essential element that can either enhance or obstruct
reading comprehension. Ke (2004) pointed out that whether content schemata are
present or absent, it will definitely make a difference regarding reading comprehension.

For practical reasons, it is possible that the tests cannot cover all the
topic areas that have been taught in the curriculum. However, there should be some
adequate and congruent topics in order to reduce the effect of inadequate schemata.
Students that learn through the use of these prescribed English textbooks tend to have
limited topic knowledge, especially for certain topic areas such as “finance and money”
or “business,” which are seen in fewer reading passages or are not found in the English

textbooks. This possibly has an effect on how students approach the reading passages
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as well as their performance on the tests. Many studies have confirmed that having
some background knowledge about the topic of a reading passage definitely enhances
reading comprehension and promotes better memory (McNamara & Kintsch, 1996; Al-
Shumaimeri, 2006, Rawson & Van Overschelde, 2008). Miller and Keenan (2009)
have reported that students who are equipped with adequate prior knowledge
comprehend texts better than those that have limited or poor schemata.

Besides, the aspect of culturally relevant text is one of the factors
affecting the students’ topic knowledge. Students who are equipped with irrelevant
cultural background knowledge are likely to do poorly in reading since they cannot
make a meaningful link or relate their background knowledge to the target reading text
(Ebe, 2010).

Relevant topic knowledge is one of the significant elements in
facilitating reading comprehension. In some models of reading comprehension, for
example, the construction-integration model (Kintsch, 1998), topic knowledge is the
source that readers use to interact with the new information provided in the target
passages in order to develop mental representation of the text. It will enhance the
processing of the text and it is clearly stated that whenever the information provided in
the text is congruent with the reader’s topic knowledge, the target reading text will be
typically easier to comprehend than texts whose information is unfamiliar or
inconsistent (Whiteley & Hutchinson, 2013).

To conclude, the obtained results for this research question clearly
illustrate a gap between the topic areas in the teaching materials (CPET) compared with
those in the tests (CONET). The results demonstrate an imbalance in the topic areas
and their different proportions of reading passages. Some of the topic areas that have
a large proportion of reading passages found in the English textbooks are not relevant
to the topic areas included in the tests and vice versa and this could have an impact on

the students’ performance on the tests.
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5.2 Pedagogical implications

5.2.1 Implications for teachers

According to the study, the results revealed that the reading passages
in CPET and CONET are quite different in terms of readability level, linguistic
characteristics, and topic areas. These incongruent outcomes have an impact on all
stakeholders, especially teachers. Therefore, some pedagogical implications are as
follows.

The teachers are the ones that receive a direct impact from this
situation. They are required to use these prescribed English textbooks in their class as
well as prepare their students to cope with O-NET. The results revealed differences in
terms of readability level, linguistic characteristics, and topic areas between the
teaching and testing materials. However, these factors are beyond the control of the
teachers. They have to follow the content prescribed in the curriculum and use the
listed English textbooks in their teaching. It is suggested that there are some
considerations for teachers to be aware of when preparing the materials for their
teaching.

During the material preparation process, the factors concerning the
students, the reading passages, and the test materials should be taken into consideration.
The teachers should know their students’ proficiency level. This can be ascertained by
employing many types of tests to assess the students’ actual proficiency. In this way,
teachers will obtain more information related to the students’ ability levels and take this
into considerations when preparing their teaching materials or selecting supplementary
materials.

In order to select supplementary materials, more texts analysis tools
should be employed. For example, the teachers should analyze the English textbooks
and the tests in terms of readability levels, linguistic characteristics, and also the range
of topic areas included. In order to do this, many computational tools can be applied,
for example, using readability formulas and/or text analysis tools such as Coh-Metrix.
This can guarantee that the reading passages selected to be used as supplementary
teaching materials are in the range of readability, not too easy or too difficult, for the

students. Krashen’s theory of input hypothesis can play a part in this process. It is
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suggested that teaching materials prepared for students, especially second language
students, should be comprehended at a plus-one level above their current proficiency
(Krashen, 1985; Long, 1983a as cited in Loschky, 1994). Moreover, the analysis of the
target reading materials can illustrate the types of linguistic characteristics in the
teaching and testing materials. The linguistic characteristics of the reading passages
can portray the required grammatical knowledge that is useful for students in tackling
the meaning of the reading passages. Moreover, teachers can prepare their students in
terms of topic knowledge via the selected reading materials as well.

According to these pedagogical implications, students can be
supported in terms of both learning and test preparation at the same time. This is how
students can be taught and prepared for tests without relying too much on using the test

materials in teaching or focusing only on test-taking strategies and tutoring.

5.2.2 Implications regarding test preparation

More preparations should be made in order to design tests. Test
designers might need to go over and conduct a deep review of what is prescribed in the
core curriculum, what content is provided in the prescribed English textbooks, as well
as the scope of the tests. In doing this, they might have a clearer picture of how to design
a test and to select appropriate reading passages for reading comprehension sections.
Since the O-NET is designed to be used as an achievement test and the main purpose
is for assessing the student’s learning achievement after Grade 12 (Mattayom 6), the
tests therefore should be able to measure the students’ achievement after they finish
their study. If the tests are far too difficult for the students, the results would not be an
effective evaluation (Adebule, 2009).

Adequate background knowledge is one key essential in enhancing
reading comprehension and the results of the present study clearly indicate that there is
a large gap in the topic knowledge between the reading passages in the teaching and
testing materials. Regarding this issue, it might be good support if test designers are
more aware of the important role of content schemata in reading comprehension. It
might make a difference and help improve the validity of the national test if there was
a greater balance in the topic knowledge necessary for comprehending the reading

passages since O-NET is purposed to be used as an achievement test for assessing the
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learning performance of students after Mattayom 6 graduation. If the test materials are
far more different in terms of topic knowledge, it would definitely affect the test
performance and also the test results. The students’ scores might not reveal their actual
achievement since there are too many factors that make the test materials more
challenging. For these reasons, the role of topic knowledge should be taken into

consideration when designing the test materials.

5.2.3 Implications regarding the list of prescribed English textbooks

The list of prescribed English textbooks should be revised. There
have been many attempts to improve how the English language is administered in the
basic education in Thailand. For example, the Ministry of Education has announced
the English Language Learning and Teaching Reform, suggesting that CEFR need to
be incorporated into the administration of English language learning and teaching in
January 2014. In May 2014, OBEC announced guidelines on how to put the new policy
into action. Following this, the English Language Institute (established by OBEC in
2007) set up a team and produced a manual on how to administer English language
learning and teaching based on the new policy. Much support can be found in this
manual, for example, prescribing expected CEFR levels for each grade level, how
CEFR can be used in curriculum development, how to incorporate CEFR in classes,
samples of teaching materials, and assessment methods based on CEFR, as well as how
CEFR can be used in the teacher’s professional development. Moreover, the link
between CEFR and the Basic Education Core Curriculum (2008) is also illustrated.
However, evidence of creating a new list of English textbooks used as the main teaching
materials is not apparent. Though new books have been added to the list, they are not
graded by using CEFR. Therefore, it is suggested that CEFR should be used as one
criterion in selecting the textbooks for the list of prescribed English textbooks.

If these recommendations were taken into consideration, it would
provide good support for English language teaching in the local contexts of Thailand.
Students would have a chance to learn and be taught by using materials that are relevant
to the new policy. Moreover, the contents of the tests would also be congruent with

what has been taught at their grade level. This could give the tests high validity since
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it would be designed to test what has been taught and the content would not too difficult
for the target students. The test results would produce more effective evaluation.

In addition, it is advisable that more research studies in exploring how
to measure the readability level that goes beyond purely employing traditional
readability formulas should be conducted. In the present study, although more
computational tools were utilized to analyze the reading passages and linguistic features
were revealed that might obstruct reading success or make it more successful, the focus
was only based on the reading passage, which is only one combination of reading
success. There are other aspects related to reading success, such as readers and their

reading activities, which should be further studied.

5.3 Limitations

The present study employed Coh-Metrix as the main instrument for the data
analysis. With the purpose given from the developers (McNamara et al., 2014), Coh-
Metrix aims to provide a tool for automatically analyzing the given texts on a large
scale. The obtained output provides qualified and objective linguistic features in the
target text that illustrate how challenging reading texts are or the degree to which how
well the reader can process and comprehend the information in the text. However, in
order to estimate the difficulty level of the reading text, there are other fundamental
considerations, such as the reader and the reading tasks or activities. The interaction of
the reader and the target reading text in terms of reading proficiency level, motivation,
and also reading purposes has some effects on the comprehension process. Moreover,
the requirements of the reading tasks also interact with how readers tackle the text.
These factors were beyond the scope of this present study. Therefore, in order to
interpret or generalize the results of the present study, it should be done with careful
consideration because the study aims at estimating the difficulty level of reading texts
by considering only one fundamental factor: the text.

Although there are gaps between the shared topic knowledge between
CPET and CONET, it does not mean that students that have been taught using these
ranges of prescribed reading materials will totally lack topic knowledge for helping

them to cope with the test materials. The prescribed English textbooks are believed to

Ref. code: 25615621320109NCD



136

be a huge source for providing and supporting students’ learning, but there are many
other sources of topic knowledge provided. Moreover, the extent to which students
employ their topic knowledge in their comprehension of the reading passages in the
tests still require more room for exploration. Therefore, a limited amount of topic
knowledge provided for a test can have an impact on test performance, but it might not

be the only factor that affects the students’ reading comprehension of the tests.

5.4 Conclusion

Readability is one of the essential aspects that should be taken into
consideration when designing or selecting the reading passages to be used either for
teaching or testing materials. The present study investigated various aspects related to
text readability by exploring beyond the surface level of reading passages by taking
linguistic characteristics and topic areas into account when analyzing the difficulty
level. Moreover, the study has filled some of the gaps in the literature by comparing
the readability between the reading passages in the teaching and testing materials. This
study has resulted in a number of recommendations and implications that have been
made based on the findings. It is expected that the insights gained from this study will
contribute to the field of English language teaching (ELT), especially in the area of
testing reading comprehension. Although this study has accomplished its objectives,
there is still more room for further study to illustrate the broader aspects of the factors
affecting the difficulty level of reading passages and more contributions could be added

to the literature of readability.
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LINGUISTIC CHARACTERISTICS: COH-METRIX INDICES

No: Coh-Metrix Indices

Abbreviation

Description

1. Descriptive

Coh-Metrix provides descriptive
indices to help the user to check the
Coh-Metrix output (e.g., to make
sure that the numbers make sense)
and also to interpret patterns of data.
The extracted indices include those
listed below. In the output for the
current version of Coh-Metrix
(Version 3.0) all of these indices are
preceded by DES to designate that
they are descriptive measures.

total number of
paragraphs in the text

DESPC

This is the total number of
paragraphs in the text. Paragraphs
are simply delimited by a hard
return.

Total number of
sentences in the text

DESSC

This is the total number of sentences
in the text. Sentences are identified
by the Open NLP sentence splitter.

Total number of
words in the text

DESWC

This is the total number of words in
the text. Words are calculated using
the output from the Charniak parser.
For each sentence, the Charniak
parser generates a parse tree with
part of speech (POS) tags for clauses,
phrases, words and punctuations.
The elements on the leaves of a parse
tree are tagged words or
punctuations. In Coh-Metrix, words
are taken from the leaves of the
sentence parse trees.

Average number of
sentences in each
paragraph in the text

DESPL

This is the average number of
sentences in each paragraph within
the text. Longer paragraphs may be
more difficult to process.

Standard deviation of
number of sentences
in each paragraph in
the text

DESPLd

This is the standard deviation of the
measure for the mean length of
paragraphs within the text. In the
output, d is used at the end of the
name of the indices to designate that
it is a standard deviation. A large
standard deviation indicates that the
text has large variation in terms of
the lengths of its paragraphs, such
that it may have some very short and
some very long paragraphs. The
presence of headers in a short text
can increase values on this measure.

Average number of
words in each
sentence in the text
(sentence length)

DESSL

This is the average number of words
in each sentence within the text,
where a word is anything that is
tagged as a part-of-speech by the
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Charniak parser. Sentences with
more words may have more complex
syntax and may be more difficult to
process. While this is a descriptive
measure, this also provides one
commonly used proxy for syntactic
complexity. However, Coh-Metrix
provides additional more precise
measures of syntactic complexity
discussed later in this chapter.

Standard deviation of
words in each
sentence in the text
(sentence length)

DESSLd

This is the standard deviation of the

measure for the mean length of
sentences within the text. A large
standard deviation indicates that the
text has large variation in terms of
the lengths of its sentences, such that
it may have some very short and
some very long sentences. The
presence of headers in a short text
may impact this measure. Narrative
text may also have variations in
sentence length as authors move
from short character utterances to
long descriptions of scenes.

Average number of
syllables in all of the
words in the text
(word length)

DESWLsy

Coh-Metrix calculates the average
number of syllables in all of the
words in the text. Shorter words are
casier to read and the estimate of
word length serves as a common
proxy for word frequency.

Standard deviation of
syllables in all of the
words in the text
(word length)

DESWLsyd

This is the standard deviation of the
measure for the mean number of
syllables in the words within the text.
A large standard deviation indicates
that the text has large variation in
terms of the lengths of its words,
such that it may have both short and
long words.

10

Average number of
letters in all of the
words in the text
(word length)

DESWLIt

This is the average number of letters

for all of the words in the text.
Longer words tend to be lower in
frequency or familiarity to a reader.

11

Standard deviation of
letters in all of the
words in the text
(word length)

DESWLItd

This is the standard deviation of the

measure for the mean number of
letters in the words within the text. A
large standard deviation indicates
that the text has large variation in
terms of the lengths of its words,
such that it may have both short and
long words.

2. Text Easability Principal

Component Scores

Recent work has culminated in the
development of the Coh-Metrix
Easability components  (Graesser,
McNamara, & Kulikowich, 2011).
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These components provide a more
complete picture of text ease (and
difficulty) that emerge from the
linguistic characteristics of texts.
The Easability components provided
by Coh-Metrix go beyond traditional
readability measures by providing
metrics of text characteristics on
multiple levels of language and
discourse. Moreover, they are well-
aligned with theories of text and
discourse  comprehension  (e.g.,
Graesser, Singer, & Trabasso, 1994;
Graesser & McNamara, 2011;
Kintsch, 1998; McNamara &
Magliano, 2009).

Narrative text tells a story, with
characters, events, places, and things
that are familiar to the reader.
Narrative is closely affiliated with
every day, oral conversation. This
robust component is highly affiliated
with  word familiarity, world
knowledge, and oral language. Non-
narrative texts on less familiar topics
lie at the opposite end of the
continuum.

This component reflects the degree

to which the sentences in the text
contain fewer words and use simpler,
familiar syntactic structures, which
are less challenging to process. At
the opposite end of the continuum
are texts that contain sentences with
more words and use complex,
unfamiliar syntactic structures.

Texts that contain content words
that are concrete, meaningful, and
evoke mental images are easier to
process and understand. Abstract
words represent concepts that are
difficult to represent visually. Texts
that contain more abstract words are
more challenging to understand.

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.

12 |Narrativity, z score PCNARz

13 [Narrativity, percentile PCNARp

14 |Syntactic simplicity, z PCSYNz
score

15  |Syntactic simplicity, PCSYNp
percentile

16  |Word concreteness, z PCCNCz
score

17 |Word concreteness, PCCNCp
percentile

18  |Referential cohesion, z PCREFz
score

19  |Referential cohesion, PCREFp
percentile

20  |Deep cohesion, z score PCDCz

21  |Deep cohesion, PCDCp

percentile

This dimension reflects the degree
to which the text contains causal and
intentional connectives when there
are causal and logical relationships
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within the text. These connectives
help the reader to form a more
coherent and deeper understanding
of the causal events, processes, and
actions in the text. When a text
contains many relationships but does
not contain those connectives, then
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.

22 |Verb cohesion, z score PCVERBz This component reflects the degree

23 [Verb cohesion, PCVERBp to which there are overlapping verbs
in the text. When there are repeated

verbs, the text likely includes a more
coherent event structure that will
facilitate and enhance situation
model understanding. This
component score is likely to be more
relevant for texts intended for
younger readers and for narrative
texts (McNamara, Graessar,
&Louwerse, 2012).

percentile

24 |Connectivity, z score PCCONNZz This component reflects the degree

25 |[Connectivity, PCCONNp iy lieh ‘the te2t pomains e"ph"g
Pl adversative, additive, an

comparative connectives to express
relations in the text. This component
reflects the number of logical
relations in the text that are explicitly
conveyed. This score is likely to be
related to the reader’s deeper
understanding of the relations in the
text.

26  |Temporality, z score PCTEMPz Texts that contain more cues about

27  |Temporality, percentile | PCTEMPp z)rrrllgzgllllttyte?r?lirﬁli?; Ea;/e trerrll(;ree

aspect) are easier to process and
understand. In addition, temporal
cohesion contributes to the reader’s
situation model level understanding
of the events in the text.

3. Referential Cohesion

28  |Noun overlap, adjacent CRFNO1 These are measures of local and
sentences, binary, global overlap between sentences in
mean terms of nouns. Adjacent noun

overlap (CRFNO1) represents the
average number of sentences in the
text that have noun overlap from
one sentence back to the previous
sentence. Among the co-reference
measures, it is the most strict, in the
sense that the noun must match
exactly, in form and plurality.
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Whereas local overlap considers
only adjacent sentences, global
overlap (CRFNOa) considers the
overlap of each sentence with every
other sentence.

29  |Argument overlap, CRFAOI These local and global overlap
adjacent sentences, measures are similar to noun overlap
binary, mean measures, but include overlap

between sentences in terms of nouns
and pronouns. Argument overlap
occurs when there is overlap
between a noun in one sentence and
the same noun (in singular or plural
form) in another sentence; it also
occurs when there are matching
personal pronouns between two
sentences (e.g., he/he). The term
argument is used in a linguistic
sense, where noun/pronoun
arguments are contrasted with
verb/adjective predicates (Kintsch &
Van Dijk, 1978). Argument and stem
overlap would also include overlap
between pronouns, such asifto it,
or he to he, which noun overlap does
not include.

30  |Stem overlap, adjacent CRFSO1 These two local and global overlap
sentences, binary, measures relax the noun constraint
mean held by the noun and argument

overlap measures. A noun in one
sentence is matched with a content
word (i.e., nouns, verbs, adjectives,
adverbs) in a previous sentence that
shares a common lemma (e.g.,
tree/treed; mouse/mousey;
price/priced).

31  |Noun overlap, all CRFNOa same description as Noun overlap,
sentences, binary, adjacent sentences
mean

32 |Argument overlap, all CRFAOa same description as Argument
sentences, binary, overlap, adjacent sentences
mean

33 |Stem overlap, all CRFSOa same description as Stem overlap,
sentences, binary, adjacent sentences
mean

34  |Content word overlap, CRFCWOI This measure considers the
adjacent sentences, proportion of explicit content words
proportional, mean that overlap between pairs of

35  |Content word overlap, CRFCWO1d sentences. For example, if a sentence
adjacent sentences, pair has fewer words and two words
proportional, standard overlap, the proportion is greater
deviation than if a pair has many words and

36  |Content word overlap, CRFCWOa two words overlap. This measure
all sentences, includes both local and global
proportional, mean indices, and also includes their

37  |Content word overlap, CRFCWOad standard deviations. This measure

all sentences,

may be particularly useful when the
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proportional, standard
deviation

lengths of the sentences in the text
are a principal concern.

4. Latent Semantic Analysis

Latent Semantic Analysis (LSA;
Landauer et al., 2007) provides
measures of semantic overlap
between sentences or between
paragraphs. Coh-Metrix 3.0 provides
eight LSA indices. Each of these
measures varies from 0 (low
cohesion) to 1 (high cohesion).

38 |LSA overlap, adjacent LSASSI1 This index computes mean LSA
sentences, mean cosines for adjacent, sentence-to-
sentence (abbreviated as "ass")
units. This measures how
conceptually similar each sentence is

to the next sentence.

39  |LSA overlap, adjacent LSASS1d This index computes standard
sentences, standard deviation of LSA cosines for
deviation adjacent, sentence-to-sentence

(abbreviated as "ass") units. This
measures how consistent adjacent
sentences are overlapped
semantically.

40  |LSA overlap, all LSASSp Like LSA sentence adjacent
sentences in (LSAassa), this index computes
paragraph, mean mean LSA cosines. However, for

this index all sentence combinations
are considered, not just adjacent
sentences. LSApssa computes how
conceptually similar each sentence is
to every other sentence in the text.

41  |LSA overlap, all LSASSpd This index computes the standard
sentences in deviation of LSA cosine of all
paragraph, standard sentence pairs within paragraphs.
deviation

42  |LSA overlap, adjacent LSAPP1 This index computes the mean of the
paragraphs, mean LSA cosines between adjacent

paragraphs.

43  |LSA overlap, adjacent LSAPPI1d This index is the standard deviation
paragraphs, standard of LSA cosines between adjacent
deviation paragraphs.

44  |LSA given/new, LSAGN This is the average givenness of each
sentences, mean sentence.

45 |LSA given/new, LSAGNd This is the standard deviation of

sentences, standard
deviation

givenness of each sentence

5. Lexical Diversity

Lexical diversity refers to the
variety of unique words (#ypes) that
occur in a text in relation to the total
number of words (fokens). When the
number of word types is equal to the
total number of words (tokens), then
all of the words are different. In that
case, lexical diversity is at a
maximum, and the text is likely to be
either very low in cohesion or very
short. A high number of different
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words in a text indicate that new
words need to be integrated into the
discourse context. By contrast,
lexical diversity is lower (and
cohesion is higher) when more
words are used multiple times across
the text.

Type-token ratio (TTR) (Templin,
1957) is the number of unique words
(called types) divided by the number
of tokens of these words. Each
unique word in a text is considered a
word type. Each instance of a
particular word is a token. For
example, if the word dog appears in
the text 7 times, its type value is 1,
whereas its token value is 7.

When the  type-token  ratio
approaches 1, each word occurs only
once in the text; comprehension
should be comparatively difficult
because many unique words need to
be decoded and integrated with the
discourse context. As the type-token
ratio decreases, words are repeated
many times in the text, which should
increase the ease and speed of text
processing. Type-token ratios are
computed for content words, but not
function words. TTR scores are most
valuable when texts of similar
lengths are compared.

MTLD lexical diversity measure for
all words.

46 |Lexical diversity, type- LDTTRe
token ratio, content
word lemmas

47 |Lexical diversity, type- LDTTRa
token ratio, all words

48  |Lexical diversity, LDMTLD
MTLD, all words

49  |Lexical diversity, LDVOCD

vocd, all words

vocd lexical diversity measure for
all words.

6. Connectives

Connectives play an important role
in the creation of cohesive links
between ideas and clauses and
provide clues about text organization
(Cain & Nash, 2011; Crismore,
Markkanen, & Steffensen, 1993;
Longo, 1994; Sanders & Noordman,
2000; van de Kopple, 1985). Coh-
Metrix provides an incidence score
(occurrence per 1000 words) for all
connectives (CNCAII) as well as
different types of connectives.
Indices are provided on five general
classes of connectives (Halliday &
Hasan, 1976; Louwerse, 2001):
causal (CNCCaus; because, s50),
logical (CNCLogic; and, or),
adversative/contrastive

(CNCADC; although, whereas),
temporal (CNCTemp,
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CNCTempx; first, until), and
additive (CNCAdd; and, moreover).
In addition, there is a distinction

between  positive connectives
(CNCPos, also, moreover) and
negative connectives

(CNCNeg; however, but).

50  |All connectives CNCAll This is the incidence score of all
incidence connectives.

51  |Causal connectives CNCCaus This is the incidence score of causal
incidence connectives. Among the various

types of connectives, only causal
connectives (CNCCaus)
discriminated between the high and
low cohesion texts, presumably
because the researchers who created
the texts primarily manipulated
causal cohesion and not additive,
temporal, or clarification
connectives.

52 |Logical connectives CNCLogic This is the incidence score of logic
incidence connectives.

53  |Adversative and CNCADC This is the incidence score of
contrastive adversative/contrastive connectives.
connectives incidence

54  |Temporal connectives CNCTemp This is the incidence score of
incidence temporal connectives.

55 |Expanded temporal CNCTempx This is the incidence score of
connectives incidence extended temporal connectives

56  |Additive connectives CNCAdd This is the incidence score of
incidence additive connectives.

57  |Positive connectives CNCPos This is the incidence score of
incidence positive connectives

58 |Negative connectives CNCNeg This is the incidence score of
incidence negative connectives.

7. Situation model

The expression situation model has
been wused by researchers in
discourse processing and cognitive
science to refer to the level of mental
representation for a text that involves
much more than the explicit words
(Van Dijk & Kintsch, 1983; Graesser
& McNamara, 2011; Graesser,
Singer, & Trabasso, 1994; Kintsch,
1998; Zwaan & Radvansky, 1998).
Some researchers have described the
situational model in terms of the
features that are present in the
comprehender’s mental
representation when a given context
is activated (e.g., Singer & Leon,
2007). For example, with episodes in
narrative text, the situation model
would include the plot. In an
informational  text about the
circulatory system, the situation
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model might convey the flow of the
blood.

59

Causal verb incidence

SMCAUSv

This is the incidence score of causal
verbs.

60

Causal verbs and
causal particles
incidence

SMCAUSvp

This is the incidence of causal verbs
and causal particles in text.

61

Intentional verbs
incidence

SMINTEp

This is the incidence of intentional
actions, events, and particles (per
thousand words).

62

Ratio of casual
particles to causal
verbs

SMCAUSr

This is a ratio of causal particles (P)
to causal verbs (V). The denominator
is incremented by the value of 1 to
handle the rare case when there are 0
causal verbs in the text. Cohesion
suffers when the text has many
causal verbs (signifying events and
actions) but few causal particles that
signal how the events and actions are
connected.

63

Ratio of intentional
particles to intentional
verbs

SMINTEr

This is theratio of intentional
particles to intentional
actions/events.

64

LSA verb overlap

SMCAUSIsa

This is the LSA overlap between
verbs.

65

WordNet verb overlap

SMCAUSwn

This is the WordNet overlap
between verbs.

66

Temporal cohesion,
tense and aspect
repetition, mean

SMTEMP

This is the repetition score for tense

and aspect. The repetition score for
tense is averaged with the repetition
score for aspect.

8. Syntactic Complexity

Theories of syntax assign words to

part-of-speech  categories  (e.g.,
nouns, verbs, adjectives,
conjunctions), group words into
phrases or constituents (noun-
phrases, verb-phrases, prepositional-
phrases, clauses), and construct
syntactic ~ tree  structures  for
sentences. For example, some
sentences are short and have a simple
syntax that follow an actor-action-
object syntactic pattern, have few if
any embedded clauses, and have an
active rather than passive voice.
Some sentences have complex,
embedded syntax that potentially
places heavier demands on working
memory. The syntax in text tends to
be easier to process when there are
shorter sentences, few words before
the main verb of the main clause, and
few words per noun-phase.

67

Left embeddedness,
words before main
verb, mean

SYNLE

This is the mean number of words
before the main verb of the main
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clause in sentences. This is a good
index of working memory load.

68  |Number of modifiers SYNNP This is the mean number of
per noun phrase, mean modifiers per noun-phrase.

69  |Minimal Edit Distance, SYNMEDpos This the minimum editorial distance
part of speech scores for part of speech tags.

70  |Minimal Edit Distance, SYNMEDwrd This is the minimum editorial
all words distance score for words.

71 Minimal Edit Distance, SYNMEDIlem This is the minimum editorial
lemmas distance score for lemmas.

72 |Sentence syntax SYNSTRUTa This is the proportion of intersection
similarity, adjacent tree nodes between all adjacent
sentences, mean. sentences.

73 |Sentence syntax SYNSTRUTt This is the proportion of intersection
similarity, all tree nodes between all sentences and
combinations, across across paragraphs.
paragraphs, mean

9. Syntactic Pattern Density Syntactic  complexity is also
informed by the density of particular
syntactic patterns, word types, and
phrase types. Coh-Metrix provides
information on the incidence of noun
phrases (DRNP, verb phrases
(DRVP), adverbial phrases (DRAP),
and prepositions (DRPP). The
relative density of each of these can
be expected to affect processing
difficulty of text, particularly with
respect to other features in a text. For
example, if a text has a higher noun
and verb phrase incidence, it is more
likely to be informationally dense
with complex syntax.

74 |Noun phrase density, DRNP This is the incidence score of noun
incidence phrases.

75  |Verb phrase density, DRVP This is the incidence score of verb
incidence phrases.

76  |Adverbial phrase DRAP This is the incidence score of
density, incidence adverbial phrases.

77  |Preposition phrase DRPP This is the incidence score of
density, incidence preposition phrases.

78  |Agentless passive DRPVAL This is the incidence score of
voice density, agentless passive voice forms.
incidence

79  |Negation density, DRNEG This is the incidence score for
incidence negation expressions.

80  |Gerund density, DRGERUND This is the incidence score of
incidence gerunds.

81 |Infinitive density, DRINF This is the incidence score of
incidence infinitives.

10. Word Information

Word information refers to the idea
that each word is assigned a syntactic
part-of-speech category thus,
syntactic categories are segregated
into content words (e.g., nouns,
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verbs, adjectives, adverbs) and
function words (e.g., prepositions,
determiners, pronouns). Many words
can be assigned to multiple syntactic
categories. For example, the word
“bank” can be a noun (“river bank”),
a verb (“don’t bank on it”), or an
adjective (‘bank shot”). Coh-Metrix
assigns only one part-of-speech
category to each word on the basis of
its syntactic context. In addition,
Coh-Metrix computes word
frequency scores and psychological
ratings.

82 Noun incidence WRDNOUN This is  the

incidence score of nouns.

83 Verb incidence WRDVERB This is  the

incidence score of verbs.

84 Adjective incidence WRDADIJ This is  the

incidence score of adjectives.

85 Adverb incidence WRDADV This is  the

incidence score of adverbs.

86 Pronoun incidence WRDPRO This is  the

number of personal pronouns per
1000 words. A high density of
pronouns can create referential
cohesion problems if the reader
does not know what the pronouns
refer to.

87 First person singular WRDPRPIs This is  the
pronoun incidence incidence score of pronouns, first

person, single form.

88 First person plural WRDPRPIp This is  the
pronoun incidence incidence score of pronouns, first

person, plural form.

89 Second person WRDPRP2 This is  the
pronoun incidence incidence score of pronouns,

second person.

90 Third person WRDPRP3s This is  the
singular pronoun incidence score of pronouns, third
incidence person, single form.

91 Third person plural WRDPRP3p This is  the
pronoun incidence incidence score of pronouns, third

person, plural form.

92 CELEX word WRDFRQc This is  the
frequency for average word frequency for content
content words, words.
mean

93 CELEX Log WRDFRQa This is  the
frequency for all average word frequency for all
words, mean words.

94 CELEX Log WRDFRQmc This is  the
minimum average minimum word frequency

frequency for
content words,
mean

in sentences.
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95

Age of acquisition
for content words,
mean

WRDAOAc

Coh-Metrix
includes the age of acquisition
norms from MRC which were
compiled by Gilhooly and Logie
(1980) for 1903 unique words.
The c at the end of the index name
indicates that it is calculated for the
average ratings for content words
in a text. Age of acquisition reflects
the notion that some words appear
in children’s language earlier than
others. Words such as cortex,
dogma, and matrix (AOA=
700) have higher age-of-
acquisition scores than words such
as milk, smile, and pony (AOA
=202). Words with higher age-of-
acquisition scores denote spoken
words that are learned later by
children.

96

Familiarity for
content words,
mean

WRDFAMc

This is a rating of
how familiar a word seems to an
adult. Sentences with more familiar
words are words that are processed
more quickly. MRC provides
ratings for 3488 unique words.
Coh-Metrix provides the average
ratings for content words in a text.
Raters for familiarity provided
ratings using a 7-point scale, with 1
being assigned to words that they
never had seen and 7 to words that
they had seen very often (nearly
every day). The ratings were
multiplied by 100 and rounded to
integers.

97

Concreteness for
content words,
mean

WRDCNCc

This is an index
of how concrete or non-abstract a
word is. Words that are more
concrete are those things you can
hear, taste, or touch. MRC provides
ratings for 4293 unique words.
Coh-Metrix provides the average
ratings for content words in a text.
Words that score low on the
concreteness scale
includes protocol (264) and
difference (270) compared
to box (597) and ball (615).

98

Imagability for
content words,
mean

WRDIMGc

An index of how
easy it is to construct a mental
image of the word is also provided
in the merged ratings of the MRC,
which provides ratings for 4825
words. Coh-Metrix provides the
average ratings for content words
in a text. Examples of low imagery
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words

are reason(285), dogma (327),

and overtone (268) compared to
words with high imagery such

as bracelet (606)
and hammer (618).

99 Meaningfulne WRDMEACc These are the
ss, Colorado meaningfulness ratings from a
norms, corpus developed in Colorado by
content Toglia and Battig (1978). MRC
words, mean provides ratings for 2627 words.

Coh-Metrix provides the average
ratings for content words in a text.
An example of meaningful word
is people (612) as  compared
to abbess (218). Words with higher
meaningfulness scores are highly
associated with other words
(e.g., people), whereas a low
meaningfulness score indicates that
the word is weakly associated with
other words.

100 Polysemy for WRDPOLc Polysemy refers
content to the number of senses (core
words, mean meanings) of a word. For example,

the word bank has at least two
senses, one referring to a building
or institution for depositing money
and the other referring to the side of
a river. Coh-Metrix provides
average polysemy for content
words in a text. Polysemy relations
in WordNet are based on subsets
(i.e., groups of related Iexical
items), which are used to represent
similar concepts but distinguish
between synonyms and word
senses (Miller et al., 1990). These
subsets allow for the differentiation
of senses and provide a basis for
examining the number of senses
associated with a word. Coh-
Metrix reports the mean WordNet
polysemy values for all content
words in a text. Word polysemy is
considered to be indicative of text
ambiguity because the more senses
a word contains relates to the
potential for a greater number of
lexical interpretations. However,
more frequent words also tend to
have more meanings, and so higher
values of polysemy in a text may be
reflective of the presence of higher
frequency words.
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101 Hypernymy WRDHYPn Coh-Metrix also
for nouns, uses WordNet to report word
mean hypernymy (i.e., word specificity).

102 Hypernymy WRDHYPv In WordNet, each word is located
for verbs, on a hierarchical scale allowing for
mean the measurement of the number of

103 Hypernymy WRDHYPnv subordinate words below and
for nouns superordinate words above the
and verbs, target word. Thus, entity, as a
mean possible  hypernym  for the

noun chair, would be assigned the
number 1. All other possible
hyponyms of entity as it relates to
the concept of a chair (e.g., object,
furniture, seat, chair, camp chair,
folding chair) would receive higher
values. Similar values are assigned
for verbs (e.g., hightail, run, and
travel). As a result, a lower value
reflects an overall use of less
specific words, while a higher
value reflects an overall use of
more specific words.

11. Readability The traditional method of assessing
texts on difficulty consists of various
readability formulas. More than 40
readability formulas have been
developed over the years (Klare,
1974-1975). The most common
formulas are the Flesch Reading
Ease Score and the Flesch Kincaid

Grade Level.
104  |Flesch Reading RDFRE The output of the Flesch Reading
Ease Ease formula is a number from 0 to

100, with a higher score indicating
easier reading. The average
document has a Flesch Reading Ease
score between 6 and 70.

105 |Flesch-Kincaid RDFKGL This more common Flesch-Kincaid
Grade Level Grade Level formula converts the
Reading Ease Score to a U.S. grade-
school level. The higher the number,
the harder it is to read the text. The
grade levels range from 0 to 12.

106  |Coh-Metrix L2 RDL2 This is the second language
Readability readability score.
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Grade level K-1 G2-3 G4-5 G 6-8 G9-10 G 11-CCR Interpretation

Indices Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Descriptive
1 DESPC 1.000 | 0.000 1.000 | 0.000 1.000 | 0.000 1.000 | 0.000 1.000 | 0.000 1.000 | 0.000 -
2 DESSC 34.640 | 6.792 26.820 | 5.573 | 20.935| 4940 | 15923 | 4.509 | 13.875 | 3.871 13.203 | 3.670 | lower value = easier
3 DESWC 284.760 | 23.162 | 290.700 | 22.346 | 283.850 | 23.070 | 286.330 | 25.575 | 289.760 | 24.249 | 295.907 | 26.446 | lower value = easier
4 DESPL 34.640 | 6.792 26.820 | 5.573 | 20.935| 4940 | 15923 | 4.509 | 13.875 | 3.871 13.203 | 3.670 | higher value = easier
5 DESPLd 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 -
6 DESSL 8.601 | 1.600 11375 | 2368 | 14.522 | 4.421 19.937 | 6.676 | 23.002 | 8.395| 24.764 | 9.406 | lower value = easier
7 DESSLd 4.785 | 1.443 6.516 | 2.075 8.584 | 6.329 | 11.405| 5.380 | 13.674 | 12.062 | 13.143 8.233 | lower value = easier
8 DESWLsy 1.205 | 0.061 1.270 | 0.055 1.320 | 0.068 1.378 | 0.068 1.435 | 0.063 1.546 | 0.092 | lower value = easier
9 DESWLsyd 0.470 | 0.095 0.555 | 0.080 0.619 | 0.101 0.685 | 0.079 0.756 | 0.079 0.871 0.103 | lower value = easier
10 | DESWLIt 3.789 | 0.201 3.994 | 0.163 4.159 | 0.191 4.337 | 0.188 4.484 | 0.167 4.763 | 0.223 | lower value = easier
12 | DESWLItd 1.730 | 0.220 1.929 | 0.185 2.075 | 0.214 2.242 | 0.183 2.377 | 0.173 2.615 | 0.209 | lower value = easier

Text Easability Principle Component Scores
12 | PCNARz 1.368 0.574 1.164 | 0.618 0.745 | 0.773 0.446 | 0.714 0.250 | 0.632 | -0.232 | 0.677 | higher value = easier
13 PCNARp 88.175 10.284 | 83.843 | 13.577 | 72.196 | 21.756 | 64.119 | 22.022 | 58.457 | 21.305 | 41.649 | 21.476 | higher value = easier
14 | pCSYNZz 1.625 0.670 0.891 | 0.634 0.297 | 0.755 -0.416 | 0.882 | -0.720 | 0.848 -0.701 0.946 | higher value = casier
15 PCSYNp 91.153 9.522 | 77.387 | 16.676 | 59.784 | 23.071 | 38.152 | 24.265 | 29.343 | 21.547 | 31.250 | 22.614 | higher value = easier
16 | pcCNCz 0.205 0.939 0.560 | 0.863 0.830 | 1.071 0.883 | 0.958 0.752 | 0.944 0.391 1.079 | lower value = easier
17 PCCNCp 55.749 | 27.500 | 66.449 | 24.680 | 71.996 | 26.876 | 74.252 | 24.359 | 70.562 | 25.400 | 59.456 | 29.013 | lower value = easier
18 | PCREFz 0.044 0959 | -0.254| 0.822| -0390| 0.816 | -0.337 | 0.851 -0.378 | 0.793 -0.338 | 0.882 | higher value = easier
19 PCREFp 48.809 | 26453 | 41.112 | 24.837 | 37.331 | 24.426 | 38.894 | 25.089 | 37.872 | 25.042 | 38.669 | 26.079 | higher value = easier
20 | pcDCz -0.007 0.922 0.075 | 0.762 0.073 | 0.968 0.171 | 0.914 0.254 | 0.969 0.286 1.012 | lower value = easier
21 PCDCp 47978 | 24.830 | 51.923 | 24.310 | 50.981 | 27.508 | 54.417 | 24.033 | 56.209 | 27.069 | 57.590 | 27.945 | lower value = easier
22 | PCVERBz -0.024 0.854 | -0.374| 0.870 | -0.089 | 0.938 -0.222 | 0.971 -0.294 | 0956 | -0.631 0.901 | higher value = easier
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23 PCVERBp 49.733 26.128 | 38.730 | 25442 | 46.428 | 27.910 | 43.596 | 28.543 | 42.111 | 27.689 | 31.619 | 24.405 | higher value = easier
24 | PCCONNz -1.458 1.303 -2.083 | 1.279 -2.239 | 1.268 -2.455 | 1.262 -2.503 | 1.333 -2.399 1.230 | higher value = easier
25 PCCONNp 18.803 21.303 9.055 | 14.398 7.915 | 14.561 5.698 | 10.984 5.530 | 11.092 6.157 | 12.481 | higher value = easier
26 | PCTEMPz 0.066 0.654 0.011 | 0.800 -0.034 | 0.989 -0.073 | 1.064 -0.030 | 1.189 -0.032 1.118 | higher value = easier
27 PCTEMPp 52.650 | 21.834 | 51.020 | 25.011 | 50.525 | 28.250 | 49.177 | 29.389 | 52.743 | 31.570 | 50.784 | 29.938 | higher value = easier
Referential Cohesion

28 | CRFNOI 0.149 0.134 0.162 | 0.133 0.182 | 0.151 0.225 | 0.172 0.246 | 0.165 0.303 0.201 | lower value = casier

29 | CRFAOL 0.349 0.157 0.143 | 0.171 0.171 | 0.184 0.524 | 0.199 0.537 | 0.210 0.552 | 0.223 | lower value = easier

30 | CRFSO1 0.168 0.143 0.191 | 0.143 0.143 | 0.170 0.289 | 0.198 0.328 | 0.198 0.414 | 0.230 | lower value = easier

31 | CRFNOa 0.127 0.090 0.131 | 0.089 0.089 | 0.099 0.180 | 0.126 0.199 | 0.122 0.243 0.147 | lower value = easier

32 | CRFAOa 0.275 0.116 0.339 | 0.142 0.142 | 0.149 0.427 | 0.180 0.443 | 0.183 0.456 | 0.204 | lower value = easier

33 | CRFSOa 0.148 0.103 0.156 | 0.099 0.099 | 0.116 0.232 | 0.146 0.269 | 0.153 0.344 | 0.176 | lower value = easier

34 | cRFCWOLI 0.108 0.054 0.101 | 0.047 0.047 | 0.043 0.095 | 0.047 0.090 | 0.040 0.087 | 0.047 | higher value = easier
35 | CRFCWO1d 0.143 0.039 0.125 | 0.036 0.036 | 0.034 0.099 | 0.037 0.089 | 0.032 0.084 | 0.035 | higher value = easier
36 | CRFCWOa 0.083 0.035 0.077 | 0.032 0.032 | 0.030 0.072 | 0.033 0.068 | 0.290 0.067 | 0.037 | higher value = easier
37 | CRFCWOad 0.133 0.028 0.112 | 0.019 0.019 | 0.021 0.089 | 0.024 0.080 | 0.019 0.076 | 0.023 | higher value = easier

LSA

38 | LsASSI 0.220 0.091 0.232 | 0.083 0.250 | 0.092 0.302 | 0.099 0.334 | 0.117 0.379 | 0.100 | lower value = easier

39 | LsASS1d 0.192 0.045 0.184 | 0.040 0.171 | 0.047 0.170 | 0.047 0.167 | 0.049 0.167 | 0.048 | higher value = easier
40 LSASSp 0.179 0.079 0.190 | 0.070 0.207 | 0.085 0.262 | 0.094 0.305 | 0.119 0.345 0.103 | lower value = easier

41 LSASSpd 0.188 0.036 0.176 | 0.034 0.164 | 0.037 0.164 | 0.036 0.164 | 0.037 0.163 0.038 | higher value = easier
42 | LSAPP1 0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 -

43 | LSAPP1d 0.000 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 -

44 | LSAGN 0.380 0.060 0.352 | 0.042 0.343 | 0.053 0.348 | 0.050 0.050 | 0.056 0.374 | 0.049 | higher value = easier
45 | LSAGNd 0.154 0.025 0.141 | 0.024 0.139 | 0.026 0.144 | 0.027 0.027 | 0.029 0.158 | 0.028 | lower value = easier
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Lexical Diversity

46 | LDTTRc 0.623 0.117 0.731 | 0.073 0.773 | 0.076 0.813 | 0.069 0.828 | 0.064 0.822 | 0.075 | lower value = easier
47 | LDTTRa 0.460 0.072 0.521 | 0.049 0.548 | 0.049 0.568 | 0.043 0.582 | 0.044 0.581 0.048 | lower value = casier
48 | LDMTLD 60.090 19.372 | 76.500 | 22.232 | 82.511 | 24.296 | 88.354 | 25.309 | 95.296 | 25.515 | 94.914 | 27.858 | lower value = easier
49 | LDVOCD 73.046 20.551 | 87.097 | 20.668 | 90.344 | 21.384 | 91.741 | 20.729 | 94.064 | 19.325 | 93.553 | 20.263 | lower value = easier
Connectives
50 | cNeAll 71.718 20.376 | 81.029 | 21.149 | 85.096 | 19.794 | 90.798 | 20.343 | 91.531 | 21.506 | 92.230 | 19.732 | lower value = easier
51 | cNCCaus 19.564 11.450 | 19.730 | 9.578 | 19.886 | 10.761 | 21.003 | 9.589 | 22.830 | 10.172 | 24.596 | 11.061 | lower value = easier
52 CNCLogic 30.224 13.516 | 31.674 | 11.816 | 31.685 | 13.714 | 32.959 | 13.104 | 34.657 | 12.604 | 35.772 | 14.091 | lower value = easier
53 | CNCADC 9.961 7.049 | 13.531 | 8346 | 14391 | 8.677 | 15.676 | 9.045 | 17.494 | 9472 | 17.710 | 9.147 | lower value = easier
54 CNCTemp 19.152 11.858 | 20.625 | 10.014 | 20.647 | 11.790 | 21.766 | 9.687 | 20.100 | 9.705 | 19.467 | 9.656 | lower value = easier
55 CNCTempx 15.043 10.243 | 16.112 | 10.605 | 17.994 | 10.557 | 17.122 | 10.341 17.245 | 10.234 | 16.028 | 9.761 | lower value = easier
56 | CNCAdd 37.158 15511 | 43.945 | 14.980 | 45.453 | 15327 | 49.345 | 14.983 | 50.120 | 15.974 | 49.906 | 14.787 | lower value = easier
57 | CNCPos 66.102 19.949 | 72.767 | 19.937 | 74.704 | 19.291 | 78.699 | 19.547 | 78.614 | 19.900 | 78.575 | 19.267 | lower value = easier
58 CNCNeg 7.765 6.385 9.706 | 6.672 | 10.671 | 7.046 | 11.711 | 7.627 | 12.847 | 8.108 | 13.625 8.233 | lower value = easier
Situation Model
59 | SMCAUSv 52.750 18.394 | 44.199 | 13.131 | 36.328 | 12.953 | 27.130 | 11.755 | 22.740 | 10.847 | 23.172 | 9.161 | higher value = easier
60 SMCAUSvp 61.127 19.923 | 53.469 | 13.750 | 44.633 | 13.791 | 36.104 | 12.926 | 32.486 | 12.063 | 32.783 | 10.589 | higher value = easier
61 SMINTEp 56.429 18.098 | 41.033 | 13.971 | 30.114 | 12.533 | 21.366 | 10.013 | 17.901 | 9.464 | 16.464 | 8.398 | higher value = easier
62 | SMCAUSr 0.167 0.156 0.218 | 0.181 0.248 | 0.248 0.376 | 0.553 0.473 | 0.493 0.452 | 0.502 | lower value = easier
63 | SMINTEr 0.336 0.249 0.433 | 0.297 0.639 | 0.537 0919 | 0.771 1.138 | 0.884 1.249 1.057 | lower value = casier
64 | SMCAUSIsa 0.082 0.024 0.071 | 0.023 0.077 | 0.034 0.080 | 0.032 0.083 | 0.036 0.087 | 0.037 | lower value = easier
65 | SMCAUSwn 0.602 0.088 0.566 | 0.090 0.577 | 0.095 0.572 | 0.093 0.569 | 0.084 0.537 | 0.093 | higher value = easier
66 | SMTEMP 0.851 0.061 0.841 | 0.077 0.833 | 0.097 0.821 | 0.106 0.825 | 0.115 0.820 | 0.111 | higher value = easier

Syntactic Complexity
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67

SYNLE 2.163 0.707 2.593 | 0.773 3.229 | 1.242 4.078 | 1.700 4.644 | 2.335 5.512 | 2.430 | lower value = easier
68 | SYNNP 0.565 0.144 0.623 | 0.137 0.730 | 0.166 0.821 | 0.149 0.877 | 0.160 0.936 | 0.164 | lower value = easier
69 | SYNMEDpos 0.703 0.057 0.698 | 0.048 0.680 | 0.047 0.668 | 0.047 0.665 | 0.050 0.643 | 0.148 | higher value = easier
70 | SYNMEDwrd 0.906 0.047 0.913 | 0.035 0.906 | 0.032 0.902 | 0.029 0.900 | 0.026 0.891 0.028 | higher value = easier
71 | SYNMEDIem 0.882 0.052 0.889 | 0.041 0.885 | 0.035 0.882 | 0.032 0.882 | 0.028 0.873 | 0.031 | higher value = easier
72 | SYNSTRUTa 0.172 0.059 0.143 | 0.036 0.121 | 0.037 0.097 | 0.035 0.086 | 0.031 0.087 | 0.032 | higher value = easier
73 | SYNSTRUTt 0.159 0.045 0.134 | 0.032 0.114 | 0.029 0.089 | 0.027 0.083 | 0.024 0.081 0.024 | higher value = easier

Syntactic Pattern Density
74 | DRNP 353.241 25.341 | 352.136 | 25.748 | 352.915 | 29.344 | 355.756 | 31.572 | 363.273 | 31.000 | 366.610 | 32.600 | lower value = easier
75 | DRVP 264.580 | 29.825 | 252.577 | 31.921 | 229.998 | 35.829 | 214.462 | 35.386 | 199.327 | 32.115 | 191.868 | 38.489 | higher value = easier
76 | DRAP 40.308 16.165 | 42.571 | 15.109 | 37.937 | 14.678 | 36.662 | 13.863 | 35.631 | 13.605 | 31.178 | 12.754 | higher value = easier
77 | DRPP 74.397 19.640 | 85.912 | 18.751 | 100.214 | 21.102 | 109.790 | 22.740 | 115.670 | 20.955 | 123.168 | 21.929 | lower value = easier
78 | DRPVAL 0.874 1.638 1.862 | 2.442 2.563 | 3.498 3.242 | 3.092 2.969 | 2.607 4.479 | 3.438 | lower value = easier
79 | DRNEG 18.421 10519 | 14917 | 9.221 | 12.333 | 8.728 9475 | 7.265 9.343 | 7.239 8.178 | 6.264 | higher value = easier
80 | DRGERUND 7.297 4.945 9.008 | 5.595 8.642 | 4.995 9.082 | 5.421 8.838 | 5.130 9.022 | 5.110 | lower value = easier
81 | DRINF 8.392 4.934 8.808 | 4.742 8.215 | 4.445 7.641 | 5.047 7.143 | 4.410 7.679 | 5.010 | higher value = easier

Word Information
82 | WRDNOUN | 210.219 | 36.902 | 214.872 | 36.543 | 226.645 | 43.466 | 230.869 | 37.516 | 240.713 | 35.191 | 256.079 | 39.605 | lower value = easier
83 | WRDVERB 172.875 | 24.359 | 161.881 | 24.171 | 150.317 | 22.721 | 140.766 | 20.991 | 134.166 | 21.520 | 124.386 | 21.432 | higher value = easier
84 | WRDADJ 53.907 19.192 | 57.607 | 17.886 | 66.806 | 21.064 | 76.646 | 20.967 | 83.810 | 23.646 | 91.914 | 21.640 | lower value = easier
85 | WRDADV 69.431 23.138 | 68.531 | 22.846 | 62.670 | 21.274 | 59.978 | 19.873 | 58.900 | 19.306 | 54.634 | 18.949 | higher value = easier
86 | WRDPRO 131.679 | 34.332 | 126.184 | 31.796 | 105.848 | 35.768 | 91.207 | 33.823 | 83.173 | 29.407 | 64.285 | 29.125 | higher value = easier
87 | WRDPRPIs 35.083 28.790 | 29.780 | 28.337 | 18.946 | 25.020 | 15.573 | 22.917 | 10.791 | 18.383 5.478 | 13.913 | higher value = easier
88 WRDPRP1p 8.493 12.401 8.126 | 14.481 4.954 | 8.650 4.640 | 10.894 4.526 | 9.046 4.873 | 11.016 | higher value = easier
89 | WRDPRP2 19.669 15.595 | 15.295 | 18.160 | 10.413 | 13.583 8.519 | 17.033 7.034 | 14.519 7.185 | 16.385 | higher value = easier
90 | WRDPRP3s 43.289 | 30.308 | 47.940 | 30.440 | 45.865 | 32.239 | 38.140 | 30.650 | 37.031 | 29.535 | 23.508 | 25.622 | higher value = easier
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91 | WRDPRP3p 9.403 10.644 | 10.525 | 11.166 | 10.621 | 10.609 | 11.249 | 11.948 | 12.332 | 13.016 | 12.206 | 12.865 | lower value = easier

92 | WRDFRQc 2.522 0.153 2.398 | 0.153 2.339 | 0.168 2.235 | 0.159 2.208 | 0.139 2.114 | 0.143 | higher value = easier

93 | WRDFRQa 3.135 0.107 3.090 | 0.093 3.089 | 0.095 3.055 | 0.098 3.046 | 0.086 2.989 | 0.087 | higher value = easier

94 | WRDFRQmc 1.711 0.291 1.536 | 0.342 1.415 | 0.331 1.130 | 0.429 1.076 | 0.490 0.930 | 0.489 | higher value = easier

95 | WRDAOAC 256.837 | 26.219 | 273.226 | 24.087 | 288.266 | 27.708 | 309.533 | 29.478 | 325.367 | 30.105 | 356.050 | 34.868 | lower value = easier

96 | WRDFAMc 583.866 6.242 | 578.780 | 8.419 | 576.096 | 7.960 | 571.920 | 8.365 | 570.105 | 8.352 | 564.820 | 9.003 | higher value = easier

97 | WRDCNCe 400.119 | 26.115 | 401.601 | 25.872 | 404.363 | 31.319 | 399.461 | 29.030 | 393.433 | 28.040 | 384.911 | 32.791 | higher value = easier

98 | WRDIMGc 430.002 | 24.017 | 431.360 | 23.252 | 435.387 | 29.029 | 431.485 | 26.385 | 427.273 | 25.145 | 417.412 | 29.335 | higher value = easier

99 | WRDMEAc 432.977 13.939 | 432.909 | 12.050 | 435.929 | 14.786 | 432.973 | 14.200 | 433.259 | 13.704 | 429.408 | 15.955 | higher value = easier

100 | WRDPOLc 4.642 0.514 4386 | 0.441 4217 | 0.402 4.107 | 0.382 3.964 | 0.379 3.765 | 0.401 | higher value = easier
101 | WRDHYPn 6.179 0.850 6.264 | 0.789 6.314 | 0.682 6.378 | 0.622 6.266 | 0.615 6.373 | 0.602 | lower value = easier
102 | WRDHYPv 1.672 0.159 1.667 | 0.162 1.652 | 0.170 1.650 | 0.177 1.631 | 0.170 1.644 | 0.189 | higher value = easier

103 | WRDHYPnv 1.469 0.261 1.511 | 0.245 1.570 | 0.254 1.606 | 0.234 1.624 | 0.206 1.726 | 0.230 | lower value = easier

Readability
104 | RDFRE 95.495 3.854 | 87917 | 3.890 | 80.502 | 5.292 | 70.209 | 5.873 | 62.299 | 7.797 | 51.092 | 9.258 | higher value = easier
105 | RDFKGL 1.941 0.838 3.796 | 0.775 5.610 | 1.494 8.381 | 2.233 | 10.242 | 30.120 | 12.240 | 3.315 | lower value = easier
106 | RDL2 27.133 6.216 | 22239 | 4978 | 19.238 | 4.755 ] 15467 | 5.032 | 13397 | 4.103 | 11.808 | 5.045 | higher value = easier

Yellow = the mean values from the lowest and the highest grade levels

IL1
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APPENDIX C
FRONT COVER AND SCOPE OF THE PRESCRIBED ENGILSH
TEXTBOOKS
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APPENDIX D
PILOT STUDY

In order to pilot the use of the instrument, Coh-Metrix, a pilot study
was conducted with two passages selected from two different levels of the Cambridge
test: the Cambridge English: Key (KET) and the Cambridge English: Proficiency
(CPE). Passage A was selected from KET, which could be compared to A2 level of the
common European framework, and passage B was from CPE, which is equivalent to
the C2 level. The data obtained were analyzed quantitatively and interpreted as follows.

Part 1: The average readability levels

In this part, the indices from category 11 (indices 104-106) of Coh-
Metrix were used as the criterion for measuring the readability levels and exploring the
linguistic characteristics of the two piloted passages. Each reading passage was
analyzed to find out the readability level by using three different readability formulas:
Flesch Reading Ease (index 104), Flesch-Kincaid Grade Level (index 105), and Coh-
Metrix L2 Readability (index 106). Then, the reading passages were calculated to find
the Coh-Metrix values. The obtained values from these readability formulas from both
passages were compared in order to see the levels of difficulty of the passages. Table 1

presents the results from the data analysis of category 11 of Coh-Metrix.

Table 1
Results of category 11: Readability (a pilot study)

Passage Passage

A B Interpretation Results
Mean Mean CPET CONET
easier easier
Category 11: Readability
. higher value =
104  Flesch Reading Ease 69.535 49.865 v

easier

105  Flesch-Kincaid Grade Level 6.023 11.386 1owee;svizlr“e: v
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higher value = v

106  Coh-Metrix L2 Readability 29.64 6.381 .
easier

For the first readability formula, “Flesch Reading Ease”,
the higher value represents a lower level of difficulty. In this pilot study, the value of
passage A was higher than that of passage B (index 104: 69.535 > 49.865). This is
congruent with the second readability formula “Flesch-Kincaid Grade Level,”, which
analyzed the difficulty level of passage A to be easier to comprehend than passage B.
The Flesch-Kincaid Readability formula assigns the grade level of the passage A as
lower than that of passage B (index 105: 6.023 < 11.386). The values from the Coh-
Metrix L2 Readability formula also support the results from these two readability
formulas. It can be seen that the value of passage A is higher than that of passage B
(index 106: 29.64 > 6.381), and it can be interpreted based on the norm ‘Language Arts’
that the readability level of passage A is lower than that of passage B.

According to the values stated in Table 1, it can be seen that passage
A generally has a lower readability level than passage B based on the results gained
from all three readability formulas. That means that passage A is easier to understand
than passage B.

Part 2: The linguistic characteristics

The results from categories 1 to 10 are shown in Tables 2 - 11 below.

Table 2
Results of category 1. Descriptive (a pilot study)

Passage Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier
Category 1: Descriptive
1 Paragraph count, number of 6 9 i v
paragraphs
) Sentence count, number of 23 35 lower value = v

sentences easier
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lower value =

3 Word count, number of words 228 716 . 4
easier

4 Paragraph‘length, number of 3833 3 889 higher Yalue = v
sentences in a paragraph, mean easier

6 Sentence length, number of words, 9.913 20457 lower \{alue = v
mean easier

3 Word length, number of syllables, 1,504 161 lower \{alue = v
mean easier

10 Word length, number of letters, 4377 4788 lower Yalue = v
mean easier

In category 1, as shown in Table 2, the obtained values show the

descriptive linguistic characteristics of the piloted passages. Based on the table, it can

be seen that passage A has lower values in terms of the number of words (index 3: 228

<716), sentences (index 2: 23 < 35), and paragraphs (index 1: 6 <9). This indicates that
passage A is shorter than passage B. Moreover, the number of sentences per paragraph

and the number of words per sentence shows that passage A consists of shorter

sentences and paragraphs than passage B (index 4: 3.833 < 3.889; index 6: 9913 <
20.457). This indicates that passage A is less complex in terms of syntactic complexity
than passage B because it is shorter. Further, the average values of syllable and letters
per word in passage A are lower than those found in passage B (index 8: 1.504 < 1.61;
index 10: M =4.377 < 4.788). This shows that passage A consists of shorter words than
passage B. Therefore, it can be interpreted that passage A is likely to be easier to

comprehend than passage B in terms of descriptive data.
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Results of category 2. Text easability principle component scores (a pilot study)

Passage  Passage
A B Interpretation Results
CPET CONET
Mean Mean easier easier

Category 2: Text easability principle component scores

12 Text Easability PC Narrativity, z 1.129 -0.723 higher Yalue = v
score easier

13 Text Eqsablhty PC Narrativity, 86.86 2358 higher Yalue = v
percentile easier

14 Text l.Egsab111ty PC Syntactic 0.629 -0.465 higher Yalue = v
simplicity, z score easier

15 Text I.Eqsablllty PC‘ Syntactic 7324 3208 higher Yalue = v
simplicity, percentile easier

16 Text Easability PC Word 0.662 1012 lower \{alue = v
concreteness, z score easier

17 Text Easability PC Word 74 54 84,38 lower Yalue = v
concreteness, percentile easier

13 Text Easablllty PC Referential 0.281 1364 higher Yalue = v
cohesion, z score easier

19 Text Easab1l1ty PC Referential 61.03 8.69 higher Yalue = v
cohesion, percentile easier

20 Text Easablllty PC Deep 0232 0.221 lower Yalue = v
cohesion, z score easier

71 Text Easablhty PC Deep 40.9 5371 lower Yalue = v
cohesion, percentile easier

29 Text Easablhty PC Verb 1 144 0.036 higher Yalue = v
cohesion, z score easier

23 Text Easablhty PC Verb 8729 512 higher Yalue = v
cohesion, percentile easier

24 Text Easability PC Connectivity, 1762 398 higher Yalue = v
Z score easier

25 Text Easability PC Connectivity, 3.92 0.05 higher value = v

percentile

easier
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Text Easability PC Temporality, higher value = v

26 0.377 -0.522 .
Z score easier

27 Text Eqsab111ty PC Temporality, 64.43 3015 higher Yalue = v
percentile easier

In category 2, Coh-Metrix prescribes eight principles that can show
the easability level of a passage. According to the norm “Language Arts”, passage A
has higher percentile values of narrativity than those of passage B (indices 12-13:
1.129 > - 0.723, 86.86 > 23.58), where it can be interpreted that passage A, which has
more narrative features, is easier to comprehend than passage B. Passage A also yielded
higher values in the index of syntactic simplicity (indices 14-15: 0.629 >-0.465, 73.24 >
32.28). This shows that passage A is less complex in terms of sentence structure than
passage B. In terms of word concreteness, passage A also received lower values than
passage B (0.622 < 1.012, 74.54 < 84.38). This is evidence that passage B has more
concrete words, and this might make the passage more difficult to understand than
passage A. In terms of the index of referential cohesion, passage A also has higher
values than passage B (0.281 > -1.364, 61.03 > 8.69), where it can be interpreted that
passage A contains more referential cohesion than passage B. In the index of deep
cohesion, passage A also has lower values than passage B (40.9<58.71). This is
indicated by the norm that easier passages normally have lower values for deep
cohesion. In terms of verb cohesion, passage A also received higher values (-0.232 <
0.221, 87.29>51.2) than passage B. This shows that passage A has more verb cohesion
than passage B. For the last two indices, connectivity and temporality, passage A also
has higher values than passage B (-1.722 > -3.28, 3.92 > 0.05, 0.377 > 0.522, 64.43 >
30.15).

As seen from Table 3, the percentile values achieved from all eight
principles show that passage A has more features found in easier passages than passage
B. This could be interpreted based on the norm that passage A is easier to comprehend

than passage B.
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Table 4
Results of category 3. Referential cohesion (a pilot study)

Passage  Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier

Category 3: Referential cohesion

78 Noun overla.p, adjacent 0364 0324 lower V'alue = v
sentences, binary, mean easier
Argument overlap, _
29 adjacent sentences, 0.5 0.353 Qe V'alue v
. easier
binary, mean
30 Stem overlap, adjacent 0364 0441 lower V.alue = v
sentences, binary, mean easier
31 Noun overla'p, all 0371 0315 lower V.alue = v
sentences, binary, mean easier
3 Argument oyerlap, all 0451 0363 lower V.alue = v
sentences, binary, mean easier
33 Stem overlap, all 0371 0383 lower V.alue = v
sentences, binary, mean easier
Content word overlap, s
34 adjacent sentences, 0.132 0.057 & . 4
. easier
proportional, mean
Content word overlap, all A
36 sentences, proportional, 0.105 0.046 & AT 4
mean

Table 4 presents the results from Category 3. Among all of the
indices, passage A has more stem overlap in adjacent sentences (index 30: 0.364 <

0.441) and all sentences (index 33: 0.371 < 0.383) than passage B. Additionally,

passage A also has more content word overlap in adjacent sentences (index 34: 0.132 >
0.057) and all sentences (index 36: 0.105 > 0.046) than passage B. For passage B, there
is more overlapping of nouns in adjacent sentences (index 28: 0.364 > 0.324) and all
sentences (index 31: 0.371 > 0.315). Additionally, there are more argument overlaps
in both adjacent sentences (index 29: 0.5 > 0.353) and all sentences as well (index 32:
0.451 > 0.363). It can be interpreted then that passage A has more indices that indicate

easier linguistic characteristics in terms of referential cohesion than passage B.
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Table 5

Results of category 4. Latent semantic analysis (a pilot study)

Passage  Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier

Category 4: Latent semantic analysis

LSA overlap, adjacent 0.163 011 lower V.alue = v
sentences, mean easier

40 LSA overlap, all sentences 0151 0116 lower V.alue = v
in paragraph, mean easier

4 LSA overlap, adjacent 0.524 0.326 j
paragraphs, mean

44 LSA given/new, sentences, 0.364 0.269 higher Yalue = v
mean easier

As seen in Table 5, category 4, Latent semantic analysis (LSA) is
the measure of semantic overlap between sentences and paragraphs. It considers both
explicit and implicit words that are similar or related in meaning. This analysis is
related to the degree of cohesion in the target passage. Based on the norm, passage A
has higher values of LSA overlap of given and new than passage B (index 44: 0.364 >
0.269). Passage B shows the values of having high cohesion in terms of having more
overlapping of LSA in adjacent sentences (index 38: 0.11 > 0.163), all sentences in the
paragraph (index 40: 0.116 > 0.151), and adjacent paragraphs (index 42: 0.326 > 0.524).
This might be because passage B has more paragraphs than passage A.

It can be interpreted from the data obtained in category 4 that

passage A has more overlapping in terms of semantic concepts (given and new) in

adjacent sentences than passage B; thus, passage A might be easier to comprehend since
there are more repeated ideas among the sentences, which can lead to a more cohesive

text.
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Table 6

Results of category 5. Lexical diversity (a pilot study)

Category 5: Lexical diversity

210

Passage Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier

Lexical diversity, type-token

46 ratio, content word lemmas
Lexical diversity, type-token

47 .
ratio, all words

48 Lexical diversity, MTLD, all
words

49 Lexical diversity, vocd, all

words

0.583 0.76 lower value=
casicr

048 0501 lowervalue=
casier

58257 100211 lowervalue=
casier

lower value =

65.124  89.548 ,
easier

As seen in Table 6, based on the norm, the results achieved from all

indices in category 5 show that passage A has lower lexical diversity in all four indices
than passage B (index 46: 0.583 < 0.76, index 47:0.48 < 0.501, index 48: 58.257 <
100.211, and index 59: 65.124 < 89.548). It can be said that passage A is easier than

passage B in terms of lexical diversity.

Table 7

Results of category 6. Connectives (a pilot study)

Passage  Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier
Category 6: Connectives
50  All connectives incidence 78047 111732  lowervalue= v
easier
51 Causal connectives incidence 8.772 23.743 I 4

easier
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lower value =

52 Logical connectives incidence 21.93 27.933 . v
easier
53 Adversapve gnq contrastive 13.158 9.777 lower Yalue = v
connectives incidence easier
54 Terpporal connectives 35088 22346 lower Yalue = v
incidence easier
55 Expanded temporal connectives 17544 9.777 lower V'alue = v
incidence easier

56 Additive connectives incidence 43.86 69.832 lowzgsviaelr“": v

As presented in Table 7, category 6 focuses on the use of connectives
in the target passage. Coh-Metrix analyzes all connectives and then groups the
connectives into eight sub-groups: causal, logical, adversative and contrastive,
temporal, expanded temporal connective, additive, positive, and negative connectives.
However, two types of connectives (positive and negative connectives) did not have the
analyzed values, meaning that the two passages did not have these characteristics. For
the overall uses of connectives, it was found that passage A had more uses of all
connectives than passage B (index 50: 78.947 < 111.732). When categorizing the
connectives into sub-categories, three types of connectives were used more in passage
A (index 51: 8.772 <27.933, index 52: 21.93 <27.933, and index 56: 43.86 < 69.832.
The uses of adversative and contrastive connective (index 53: 9.777 < 13.158, index
54: 22.346 < 35.088) and index 55: 9.777 < 17.544, however, were found to be used
more in passage B.

It can be interpreted that the different types of connectives might be
the result of the different text organizations of the two passages. However, when
considering the overall uses of connectives in the two passages, passage A is likely to
be easier to read than passage B since it has more values of all connective incidences.
More uses of connectives promote the cohesion of the passage; a more cohesive passage

1s easier to read and understand than a less cohesive one.
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Table 8

Results of category 7. Situation model (a pilot study)

212

Passage Passage
A B Interpretation Results
CPET CONET
Mean Mean easier easier
Category 7: Situation model
o higher value =
59  Causal verb incidence 35.088 20.95 . v
easier
60 Cau§a1 V(?I'bs. and causal 39 474 32123 higher \{alue = v
particles incidence easier
. L. higher value =
61  Intentional verbs incidence 30.702 19.553 ' v
easier
62 Ratio of casual particles to 0111 05 lower v.alue = v
causal verbs easier
63 Ra.tlo of ‘mtentlonal particles 0.25 | lower V.alue = v
to intentional verbs easier
64  LSA verb overlap 0.08 Olss  owengaliges
easier
65  WordNet verb overlap 0.714 0.488 gk Yalue ¥ v v
easier
66 Temporal cohesion, tense and 0.909 0.794 higher value = v

aspect repetition, mean

easier

Table 8 presents the results of category 7, the situation model, which

refers to the mental representation via the identification of causal and intentional verbs

as well as their particles. After these verbs are identified, Coh-Metrix uses WordNet

and LSA to analyze the overlapping of these two types of verbs in order to ascertain

their cohesion within the passage. The use of temporal cohesion is also added so as to

find the tense repetitions within the passage. In this pilot study, it was found that

passage A had more uses of almost all the indices: causal verb incidence (index 59:

35.088 > 20.95),

causal verb and causal particles incidence (index 60: 39.474 >

32.123), intentional verb incidence (index 61: 30.702 > 19.553), ratio of causal particles

to causal verbs (index 62: 0.111 <0.5), ratio of intentional particles to intentional verbs
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(index 63: 0.25 < 1), WordNet verb overlap (index 65: 0.714 > 0.488), and temporal

cohesion, tense, and aspect repetition (index 66: 0.909 > 0.794), where it can be

interpreted that passage A has the better forming of the situation model understanding.

However, the results show that passage B has lower values of LSA verb overlap, which

shows that there is greater evidence of LSA verb overlap (index 64: 0.058 < 0.08) in

passage B.

The results indicate that passage A is easier for the reader to create

a mental representation from the reading passage since there is more evidence of causal

and intentional verbs that could be linked to the forming of the situation model and that

would lead to the understanding of the passage.

Table 9

Results of category 8: Syntactic complexity (a pilot study)

Passage Passage
A B Interpretation Results
CPET CONET
Mean Mean easier easier
Category 8: Syntactic complexity
67 Left embefidedness, words 2304 36 lower Yalue = v
before main verb, mean easier
68 Number of modifiers per 0.549 1.06 lower Yalue = v
noun phrase, mean easier
69 Minimal Edit Distance, part 0.762 0.747 higher Yalue = v
of speech easier
70 Minimal Edit Distance, all 0.92 0911 higher Yalue = v
words easier
71 Minimal Edit Distance, 0.896 0.897 higher Yalue = v
lemmas easier
7 Septence syntax similarity, 0.122 0.061 higher Yalue = v
adjacent sentences, mean easier
Sentence syntax similarity, higher value =
73 all combinations, across 0.133 0.051 8 v

paragraphs, mean

easier

Ref. code: 25615621320109NCD



214

Category 8, as seen in Table 9, presents the syntactic complexity of
the target passages by analyzing the number of words before the main verb, the number
of noun modifiers, the minimal edit distance, and the syntax similarity between adjacent
sentences and across the paragraphs. According to the norm, it can be seen that passage
A has more values, which indicates easier features in almost all indices: left
embeddedness (index 67: 2.304 < 3.6), number of modifiers per noun phrase (index 68:
0.549 < 1.06), minimal edit distance of parts of speech (index 69: 0.762 < 0.747),
minimal edit distance of all words (index 70: 0.92 > 0.911), sentence syntax similarity
of adjacent sentences (index 72: 0.122 > 0.061), and sentence syntax similarity of all
combinations across paragraphs (index 73: 0.133 > 0.051). Passage B, however, has
more value of minimal edit distance of the lemmas (index 71: 0.897 > 0.896) than
passage A. Although passage B has a higher value of minimal edit distance of lemma,
the values of the two passages are very close in number, and they might not show much
difference (index 71: 0.896 and 0.897). This indicates that based on the norm, passage

A has less complexity in terms of sentence structure.

Table 10
Results of category 9. Syntactic pattern density (a pilot study)

Passage  Passage
A B Interpretation Results

CPET CONET
Mean Mean easier easier

Category 9: Syntactic pattern density

74 Nopn phrase density, 412281  391.061 lower V.alue = v
incidence easier
75 .Veyb phrase density, 22807 162011 higher Yalue = v
incidence easier
76 Advgrble}l p.hrase 26316 22.346 higher Yalue = v
density, incidence easier
77 Prep.osm.on‘phrase 78947  128.49) lower V.alue = v
density, incidence easier
73 Agentless passive voice 4386 11173 lower value = v

density, incidence easier
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79 Negatlon density, 13.158 2793 higher Yalue = v
incidence easier

R0 .Gefund density, 13.158 18.156 lower Yalue = v
incidence easier

]1 !nﬁnltlve density, 17.544 9777 higher Yalue = v
incidence easier

As seen in Table 10, the relative density of these syntactic patterns
is another possible factor that affects how easy or difficult the reading passages are
processed. In category 10, eight syntactic patterns were identified (noun phrase density,
verb phrase density, adverbial phrase density, preposition phrase density, agentless
passive voice density, negation density, gerund density, and infinitive density).
According to the analysis, the values from passage A show that it has a density of
syntactic patterns—yverb phrase (index 75: 228.07 > 162.011), adverbial phrase density
(index 76:26.316 > 22.346), preposition phrase (index 77: 78.947 < 128.492), agentless
passive voice (index 78: 4.386 > 11.173), negation (index 79: 13.158 > 2.793), gerund
(index 80: 13.158 < 18.156), infinitive (index 81: 17.544 > 9.777)—to a greater extent
than that of passage B. There was only one index, noun phrase density (index 74:
391.061 < 412.281), that was found more in passage B, suggesting that passage A
contains less syntactic pattern density than passage B. This evidence supports the

notion of the ease of passage comprehension.

Table 11
Results of category 10: Word information (a pilot study)

Passage  Passage

A B Interpretation Results
CPET CONET
Mean Mean easier easier

Category 10: Word information

82 Noun incidence 285088 318436  loWervalue= v
e€asier

higher value = v

83 Verb incidence 166.667 115.921 .
easier
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85

86

87

88

&9

90

91

92

93

94

95

96

97

98

99

100

101

Adjective incidence

Adverb incidence

Pronoun incidence

First person singular
pronoun incidence

First person plural
pronoun incidence

Second person pronoun
incidence

Third person singular
pronoun incidence

Third person plural
pronoun incidence

CELEX word frequency
for content words, mean

CELEX Log frequency
for all words, mean

CELEX Log minimum
frequency for content
words, mean

Age of acquisition for
content words, mean

Familiarity for content
words, mean

Concreteness for content
words, mean

Imagability for content
words, mean

Meaningfulness,
Colorado norms, content
words, mean

Polysemy for content
words, mean

Hypernymy for nouns,
mean

48.246

43.86

127.193

13.158

17.544

74.561

13.158

2.716

3.238

1.876

288.769

596.827

395.042

435.2

443.97

3.978

3.708

87.989

36.313

41.899

22.346

15.363

2.013

3.001

1.102

357.353

560.757

375.989

420.417

448.057

3.427

5.162

lower value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

lower value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

lower value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

higher value =
easier

lower value =
easier

216

Ref. code: 25615621320109NCD



217

102 Hypernymy for verbs, 17 1.606 higher Yalue = v
mean easier
Hypernymy for nouns lower value =

103 1.232 1.728 . v
and verbs, mean easier

Table 11 presents category 10: word information of the target
reading passages. Indices 82 to 86 are the descriptive information of parts of speech
(nouns, verbs, adjectives, adverbs, and pronouns). Coh-Metrix also identifies the
pronoun into first, second, and third person pronouns in indices 87 to 91. Since these
indices indicate descriptive information that might not affect the difficulty in the
comprehending process, they are not presented in detail.

Apart from assigning the parts of speech, this category also presents
the analysis of word frequency by using CELEX. The high frequency words are more
familiar and can be processed more quickly. In the table, it can be seen that passage A
consists of more high frequency words and content words than passage B. The CELEX
word frequency for content words, the CELEX log frequency for all words, and the
CELEX log minimum frequency for content words are found more in passage A (index
92:2.716 > 2.013, index 93: 3.238 > 3.001, and index 94: 1.876 > 1.102 respectively).
It can be concluded that passage A contains more frequently-used words than passage
B.

Besides word frequency, all of the words in the target passages were
also analyzed by using psychological rating based on the MRC Psycholinguistic
Database and WordNet (Indices 95-103). From this rating, it was found that passage A
had values that are likely to be found in the group of easier passages in the eight indices.
All of the content words that were assigned to age of acquisition (index 95:
288.769<357.353), familiarity (index 96: 596.827>560.757), concreteness index 97:
(395.042 > 375.989), imagability (index 98: 435.2 > 420.417), and polysemy (index
100: 3.978 > 3.427) were less difficult than those found in passage B. When
considering the values of hypernymy for nouns (index 100: 3.708<5.162), and verbs
(index 101: 1.7 > 1.606), and nouns and verbs (index 103: 1.232 < 1.728), passage A
also demonstrated values indicating that the words in passage A were easier to process

than those in passage B. However, there was only one psychological rating,
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meaningfulness of content words (index 99: 448.057 > 443.97), that indicated that
passage B is likely to be easier than passage A.

To sum up, it can be concluded that passage A has more linguistic
characteristics, which indicate easier features based on the norm "Language Arts” than
passage B. From all 103 indices, there 73 indicated that passage A had easier linguistic
characteristics than passage B. Ten indices did not show how easy or difficulty the text
was, and two indices exhibited no results for interpretation. Consequently, 14 indices

indicated that passage B was easier to read than passage A.
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