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PATTEERA THIENPERMPOOL : A NEW VOCABULARY-BASED
READABILITY INDEX FOR THAI UNIVERSITY STUDENTS. THESIS

ADVISOR : ASSOC. PROF. JEREMY WILLIAM WARD, Ph.D., 351 PP.

READABILITY/LEXICAL FREQUENCY PROFILE/VOCABULARY SIZE/TEXT-

SPECIFIC VOCABULARY KNOWLEDGE

This study aimed to devise a vocabulary-based readability index and to
investigate the validity of the index. There were six groups of participants taking part
in the study. Each of these groups consisted of 102, 45, 80, 5, 30 and 6 respectively.
The data from the first group were used to devise the vocabulary-based readability
index and the data from the latter groups were used to validate the index. There were
four investigated variables: Lexical Frequency Profile (LFP), vocabulary size, text-
specific vocabulary knowledge (TSVK) and reading comprehension. The instruments
were 1) RANGE; 2) a yes/no test; 3) self-reports on unknown words; 4) translation
tests; 5) reading comprehension tests and 6) questionnaires.

In order to answer the research question “To what extent would a purely
vocabulary-based readability index be valid?”, the present study was divided into
three main stages: 1) an investigation of the effects of LFP, vocabulary size and
TSVK on reading comprehension; 2) the development of the index and 3) validation
of the index.

Stage 1: A three-way ANOVA was used to investigate the effects of LFP,
vocabulary size and TSVK on reading comprehension. The results showed that there

were some differences between the mean reading scores when LFP, vocabulary size
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and TSVK were varied. Also, the interaction between LFP and vocabulary size had
some effects on reading comprehension. However, the three-way ANOVA results
revealed no effects of the interaction between LFP and TSVK, vocabulary size and
TSVK, and LFP, vocabulary size and TSVK on reading comprehension. This showed
that the variables should be used in Phase 2 should be LFP, vocabulary size, TSVK
and the interaction between LFP and vocabulary size.

Stage 2: Based on the definition of readability, the level or degree of the ease
or difficulty of texts for Thai university students to comprehend the texts, the
vocabulary-based readability index was comprised of two main parts: 1) indication of
text difficulty and 2) prediction of reading comprehension. Text difficulty was
indicated by LFP. Percentage of tokens from the first three frequency bands was used
to indicate text difficulty. The reading comprehension was predicted by vocabulary
size and TSVK by regression equations. The results from the equations were in terms
of reading scores. These reading scores were converted into five bands of text
difficulty: too difficult, difficult, optimal, easy and too easy.

Stage 3: The index was validated in terms of face validity, concurrent validity
and predictive validity in order to answer the research question “to what extent would a
purely vocabulary-based readability index be valid? A questionnaire with 5-point rating
scales was used to investigate face validity. In order to investigate concurrent validity of
LFP as an indicator of text difficulty, correlation coefficients between the indication of
text difficulty by LFP, teachers, students and two traditional readability formulas were
calculated by Spearman rho and Pearson r. The predictive validity of the prediction of

reading comprehension at different vocabulary size and TSVK was investigated by
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exploring the relationship between the predicted scores and bands of text difficulty and
the students’ actual scores and ratings of text difficulty by Pearson r.

The results from the validation of the index seem promising. However, the
index tends to have a massive practicality problem. The constraints of the index and

suggestions for further studies are presented in the dissertation.

School of English Student’s signature

Academic Year 2009 Advisor’s signature
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CHAPTER 1

INTRODUCTION

This chapter aims to present a general background of the study, which shows
importance of reading and teachers’ and students’ ways of selecting texts. It also
provides information on problems concerning traditional readability formulas which
shows the need for another method of assessing the readability of texts. Additionally,
the objectives, research questions and the limitations of the study are presented. It

ends with the definitions of key terms used in the study.

1.1 Background of the Study

Reading seems to be one of the most realistic communicative skills in EFL
context (Mikulecky and Jeffries, 1986) because most EFL students rarely need to
speak the language in their everyday life but may need to read in order to access the
information written in English (Eskey, 2005). It is generally defined as “a process
whereby one looks at and understands what has been written” (Williams, 1984). It
plays an important role in second or foreign language learning and teaching situations
(Richards and Renandya, 2002). There are a number of reasons for this. Firstly, many
students often have reading as one of their goals in learning the language because they
want to be able to read for information, for pleasure, for their career, and for study
purposes (ibid.). Secondly, it is stated that reading academic texts is considered one of

the most important skills that ESL or EFL university students should master (Levine,



Ferenz and Reves, 2000) because reading makes a contribution to other subjects. This
is supported by research which shows that reading opens the door to learning about
math, history, science, literature, geography and much more (U.S. Department of
Education, www, 2004). Thus, students who are capable readers are likely to succeed
in these subjects and develop confidence in their own abilities. Lastly, some students
can gain good linguistic models of the language (Richards and Renandya, 2002) and
learn some new vocabulary when they read (Nation, 2001). With these reasons,
reading is integrated in language classes and as normally seen in commercial English
textbooks such as Lifelines (Hutchinson, 1997), New Hotline (Hutchinson, 1998),
New Interchange Students Book 3 (Richards, Hull, and Proctor, 1998) and Passages
Student Book 1 (Richards and Sandy, 2008), reading skills are always included.

When reading is taught in ESL or EFL classrooms, like other skills, teachers
need to plan what and how they are going to teach before teaching and students are
encouraged to practice the skill outside class. One of the processes of teaching and
learning reading that is worth discussing is the selection of texts.

For teachers, the selection of texts is a professional process (International
Reading Association, www, 1994). The teachers need to select texts that will be used
in a language class very rigorously and carefully. It is important for them to use a
reliable and objective way to match appropriate texts to students. Texts used for
reading instruction ought to be ones that students can read well but have not mastered
(Lazar, 2004). If a text is too difficult for the students, the students are likely to focus
too much on figuring out unknown words in the text (Taberski, 2000). They tend to
struggle, become frustrated, give up trying to tackle the text, and say, “I just didn’t

understand that” (O’Malley and Chamot, 1990). On the other hand, if a text is too



easy, the students will be bored because they do not learn anything from the texts.
Hence, the difficulty levels of instructional texts, which are selected, should be
appropriately matched to students’ capabilities (Carrell, 1987) in order to promote
learning.

There are three main ways of selecting texts used by language teachers. The
most popular way is that language teachers normally use their own experience and
intuition to select texts for students or ask for feedback from learners (Klare, 1974-
1975). If they find out that the texts are too difficult or too easy for the students, the
teachers will select other texts for students in the next term. This is prominently used
by most of the language teachers because it is an easiest way and it does not take
much time. However, it is very subjective because the selection is completely based
on teachers’ judgment. This method is sometimes considered unreliable. The teachers
tend to be continually faced with the problem of choosing materials appropriate to the
needs of each learner or group (Harrison, 1977).

Another one is that language teachers can set text selection criteria or
guidelines. This method has been used in English language teaching of some schools
and institutions such as Department of Rhetoric & Writing, College of Liberal Arts,
University of Texas at Austin (www, 2006), Victorian Association for the Teaching of
English (www, 2008) and Maryland Institute College of Art (www, 2010). It is more
reliable than the former one but it is still subjective because criteria are set by teachers
or course designers. The teachers still need to use their own experience to select
elements or factors which need to be included in the criteria. After deciding what to
include in the criteria, the teachers need to write the criteria rigorously in order to

make sure that the criteria are clear enough for other teachers to understand and use



them to select a suitable text. This method takes a lot of time because one set of
criteria may be suitable for only one particular subject or course. Additionally, readers
who are one of the most factors in reading hardly take part in the design of the criteria
so nobody can guarantee that the texts that are selected based on the criteria are so
suitable that students can comprehend the texts.

The other way of text selection is done by indicating or estimating readability
— level or degree of the ease or difficulty of texts for students to comprehend texts.
According to Chall (1984), there are more than fifty readability formulas or indices
such as Coleman-Liau Readability Formula, Dale-Chall Readability Formula, Flesch
Reading Ease Readability Formula, Flesch-Kincaid Readability Formula, FORCAST
readability formula, Fry Graph Formula, Gunning Fog Readability Formula, Kincaid
formula, Powers, Sumner, Kearl Readability Formula (PSK formula), Rate Index
(R1X) readability formula, SMOG readability formula; Spache Readability Formula,
Homan-Hewitt Readability Formula, Linsear Write Readability Formula, Rayor
Estimate Graph, and McAlpine EFLAW Test. Among these formulas, the most
commonly used formulas are Flesch Reading Ease Readability Formula and Flesch-
Kincaid Readability Formula. These two formulas are presented as the readability
statistics in Microsoft Word. The formulas have been developed and published so as
to reliably and objectively give a statistical analysis of the difficulty of texts.
Unfortunately, they still have several drawbacks which are presented in the next
section.

For students, text selection is also part of their learning process. When the
students have learned reading in class, they are normally encouraged to practice

reading outside class in order to promote self-study. They may select a text and read it



for pleasure or for specific information, etc. in order to practice their reading. When
they select a text, they usually select one based on their interests. Some of them may
look for an interesting book or text in a library, a self-assess learning centre, or a
bookstore while others surf the net in order to look for a text that interests them.
Nevertheless, it is questionable whether the students can choose a text that they can
comprehend. It is good if they can select a text that is suitable and comprehensible for
them. However, some of them may select a text that is too difficult or too easy for
them. If the text is too difficulty, the text will discourage the students (Higgins, 2009)
and form bad attitudes towards reading. They may find out that there are too many
new things to learn and decide to give up. On the other hand, if the students choose to
read an easy or familiar text, they will be able to develop their reading rates or their
reading fluency, learn some information from the text and increase their confidence in
reading. Unfortunately, they will not learn much new vocabulary.

In conclusion, the term “text selection” in this study refers to the selection of
texts in language learning and teaching employed by two groups of people: 1)
teachers willing to select appropriate texts for students and 2) students looking for
appropriate texts for themselves.

From the aforementioned methods of text selection, we have seen that the
traditional readability formulas or indexes seem to be the only objective measure of
readability at the moment. Unfortunately, the traditional formulas have some
drawbacks. These drawbacks are presented in 1.2 so as to show that there should be
another attempt to devise another readability formula or index that might not suffer

from these drawbacks.



1.2 Statements of the Problems

It may be questionable why this study needs to be conducted because the
aforementioned traditional readability formulas provide an easy and quick way to
predict readability and as a result are a practical solution to the problem of estimating
readability (Anderson and Davison, 1988 quoted in Meyer (2003); Klare, 1963; 1974-
1975). In addition, it is claimed that the inclusion of other factors in the formula
contributes more work than it improves the results and counting more things does not
make the formula any more predictive of reading ease but takes a lot more effort
(Klare, 1976). However, it is still questionable whether the traditional formulas
provide a valid estimation of readability because of their four major drawbacks. The
drawbacks are concerned with elements employed in the calculation; subject-specific
factors; accuracy of the results; and applicability of the results. These drawbacks are

discussed in detail below.
1.2.1 Elements Employed in the Calculation

In the past 60 or 70 years there have been several attempts to devise objective
formulas to measure readability of texts. The author(s) of these formulas put a lot of
effort to objectively measure readability. As a result, the formulas only measure
variables that can be measured objectively. These variables are the surface structures
of the text such as the number of words in the sentences and the number of letters or
syllables per word. Unfortunately, they ignore readers who are the most important
factor in reading. They estimate the level of difficulty of language use in a text rather
than how difficult the text is for each reader. In other words, the traditional formulas

roughly tell us whether the language use in a text is complicated or not but they



cannot give any idea whether the level of difficulty of the text is suitable for a

particular reader or not. By way of illustration, let us look at two sentences below.

Sentence 1: Yesterday | went to an Elephant and Crocodile Farm in
Nakhonpathom with my mother, my father and my younger sister by
an air-conditioned bus because we wanted to see elephants and
crocodiles.

Sentence 2: Factory life necessitated a more regimented schedule,
where work began at the sound of a bell and workers kept machines
going at a constant pace (Sharpe, 2006).

The average numbers of words per sentence of these sentences are 34 and 27
respectively and the average numbers of letters per word are 4.9 and 4.7 respectively.
From these average numbers, we can see that the first sentence consisting of 34 words
is longer than the second one consisting of 27 words and the words in the first
sentence tend to be longer. Hence, according to word length and sentence length, the
first sentence is more difficult. Similarly, Flesch readability formula yields reading
ease scores of the two sentences as 30.4 and 47.8 respective and Flesch-Kincaid
readability test predicts that these sentences have the same level of difficulty which is
12"™ American graders can read both sentences. However, the first sentence was
written by a Matthayom 1 student while the second sentence was taken from a
TOEFL practice book. This shows that the estimations of word difficulty by word
length and sentence complexity by sentence length do not properly reflect the actual
difficulty of sentences or texts.

Furthermore, there is no guarantee that these surface elements employed by
the traditional readability formulas really affect readability of texts. Davison and
Kantor (1982), aiming to investigate whether the readability formulas actually define

readability, compare two versions of four texts: the original versions intended for



adult readers and the adapted versions intended for less skilled readers. Some changes
such as splitting complex sentences into component clauses, changing vocabulary
items are made in order to make the texts easier to read. These changes are made to
make the text conform to a certain level of readability estimated by the traditional
formulas. However, it was found out that the changes are not always the most
successful and some actually make the texts harder to understand. This shows that the
measured elements of the formulas like word length and sentence length are not the

actual features of texts that make them easy or difficult to understand.
1.2.2 Applicability of the Results

The results of most of the readability formulas such as Automated Readability
Index, Dale-Chall readability formula, Flesch-Kincaid readability formula,
FORCAST readability formula are in terms of American grade level. It may be
difficult to apply the results to other language learning and teaching situations
especially second or foreign language learning and teaching situations because
English is used as the first language in America. Students have a lot of chance to
expose to authentic English while students in some countries rarely experience any
English in their everyday life. In addition, the language learning and teaching
situations outside America are different from the ones in America. There is no
research stating that American grade levels are equivalent to grade levels in any
country including United Kingdom where English is also used as the first language
(Allan, McGhee and Krieken, www, 2005). If a formula results in American grade
level of 9, then 9" grade students in America would only just be able to understand
that piece of text. It does not mean that students all over the world who are studying in

grade 9 will be able to understand this text. Furthermore, there is sometimes a further



question of grade level that where does a piece of writing fit on a reading grade or
reading age continuum? (Klare, 1974-1975). Therefore, the way of presenting the
results of the readability needs to be improved in order to make the results applicable

to other language learning and teaching situations.
1.2.3 Subject Specific Factors

Many subjects have terms, which have particular meanings within the field of
knowledge. Students in a particular field are required to learn some of the subject-
specific terms in that field. For example, the word “dermatitis”, which means a
disease in which the skin is red and painful (Cambridge Dictionaries Online, www,
2010) is a technical term in the field of medicine. When we look at the available
readability formulas such as Fog index and SMOG readability formula, we can see
that such words would have a significant impact on the overall score of the formulas,
which counted the total number of syllables and/or number of words with three or
more syllables, for a particular text because this word is treated as a long and difficult
word. However, it should not be difficult for most students in medicine. Hence,
subject-specific terms may distort the estimation of some of the readability formulas
and indices which are based on the total number of syllables and/or number of words

with three or more syllables.
1.2.4 Consistency of the Results

Although it is very objective for the traditional readability formulas to
measure surface structures of the text and most of the prominent readability formulas
are computerised, there has been some criticism of consistencies of word counts and

syllable counts. For example, Flesch readability formula, Flesch-Kincaid readability
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test and Gunning Fog readability formula rely heavily on word length and/or sentence
length which require researchers to count number of words in the text and word length
which requires researchers to count number of syllables. Both sentence length and
word length can be objectively measured and the counts are usually done by computer
but their results are, unfortunately, not consistent. The researcher tested readability of
three texts by using Microsoft Word 2003 and uploading them to two online
readability tests which are http://www.onlineutility.org/english/readability_test_
and_improve.jsp and http://juicystudio.com/ services/readability.php. Microsoft Word
2003 yields the results of Flesch Reading Ease and Flesch-Kincaid Grade Level. The
results from these two formulas from Microsoft Word 2003 are surprisingly different
from the results from the online formulas. A webmaster of online readability
calculators (http://juicystudio.com/services/readability.php), Adamovic, (personal
communication, May 7, 2007) clarifies that he recognised the differences of the
results and reveals the reason for the difference that the ways of splitting words into
syllables are different. Hence, it is questionable which program employs the most
suitable word and syllable counts and which one yields the most accurate results.
From these four drawbacks (see 1.2.1, 1.2.2, 1.2.3 and 1.2.4), we can see that
there is a need to devise another readability formula or index. In the hope that these
drawbacks would be resolved, the index was devised by employing both text-based
variable (Lexical Frequency Profile or LFP) and reader-based variables (vocabulary
size and text-specific vocabulary knowledge or TSVK) in order that the index would
measure how difficult a text is for each reader more accurately and it would present
results that are more applicable than the available readability formulas or indexes. By

using students’ or readers’ vocabulary .knowledge in a text called text-specific
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vocabulary knowledge (TSVK), it should be possible to account for subject specific
knowledge. By using variables that can be measured objectively without any
subjective guidelines or criteria, it may be possible that results from the devised index

would be more consistent than the available formulas.

1.3 Purpose of the Study and Research Question

This study aims to devise a readability index called vocabulary-based
readability index and investigate its validity. The devised index should be possible to
help language teachers and Thai university students predict level or degree of the ease
or difficulty of a text for individual students to comprehend the texts in order that they
can select texts that they can comprehend. This study therefore aims to find answers
to the following question:

e To what extent would a purely vocabulary-based readability
index be valid?

From the name of the index, we can see that the development of the index is
based on vocabulary. There are three main elements of vocabulary which are 1)
lexical frequency profile (LFP) or proportion of low and high frequency words in a
text; 2) vocabulary size or students’ or readers’ general vocabulary knowledge and 3)
text-specific vocabulary knowledge (TSVK) or students’ knowledge of vocabulary in
a text. These elements can be categorized into two types of variables: 1) a text-based
variable which is LFP and 2) reader-based variables which are vocabulary size and
TSVK.

Correspondingly, when we combine these elements to the definition of

readability defined in 2.3 as the level or degree of the ease or difficulty of texts for
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Thai university students to comprehend the texts, the index will be comprised of three
components: 1) the use of LFP, which is the text-based variable, to indicate the level
of text difficulty and 2) the use of vocabulary size to predict reading comprehension
scores and how easy or difficult a text is for individual students to comprehend the
text and 3) the use of TSVK to predict reading comprehension scores and how easy or
difficult a text is for individual students to comprehend the text.

In order to answer the research question, face validity of the three components
of the vocabulary-based readability index, concurrent validity of the use of LFP to
indicate text difficulty and predictive validity of the prediction of reading

comprehension at different vocabulary size and at different TSVK were investigated.

1.4 Limitations of the Study

e Most of the participants taking part in the present study majored in
science-oriented fields so it is unknown whether the results were
applicable or generalizable to students majoring in non-science-

oriented fields.

e The participants taking part in the study were students in public
universities so the findings may not be generalizable to students in

private universities.

e Several variables, namely text type, text length, sentence length, that
may affect reading comprehension text difficulty were controlled. It

might be problematic if we apply or generalize the vocabulary-based
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readability index to texts with other text types, text lengths and

sentence lengths.

e The term “reading comprehension” is defined in Chapter 2 as the level
or degree of readers’ understanding of a text in terms of scanning and
paraphrasing and the reading comprehension test aims to test only the
ability to scan and paraphrase so the applicability of the vocabulary-
based readability index to other levels of reading comprehension may

be questionable.

1.5 Definitions of Terms

The following terms, which are used throughout the present investigation, are

presented together with the working definitions.

Lexical Frequency Profile (LFP) refers to proportion of low and high frequency

words in a text.

Readability refers to the level or degree of the ease or difficulty of texts for readers to

comprehend the texts.

Reading comprehension refers to the level or degree of understanding of a text in

terms of scanning and paraphrasing.

Text-specific vocabulary knowledge refers to reader’s knowledge on vocabulary in a

text.
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A token or running word is any occurrence of a word form in the text, regardless of

whether it is occurring for the 1% or the n™ time.

A type is any word form which is counted only once, regardless of how many more

times it might occur.

Vocabulary is defined as all the words which exist in English

Vocabulary size is quantity of reader’s general vocabulary knowledge in terms of

recognition of written form of words and meanings.

1.6 Summary

In this chapter, a description of the background of the study has been given in
order to provide an overview of roles of reading and traditional ways of text selection.
This was followed by statements of the problems stating why a new index should be
devised. The objectives, the research question and the limitation of the study are then

presented. Lastly, the working definitions of terms used in the study are given.



CHAPTER 2

REVIEW OF RELATED LITERATURE

This chapter presents a review of the literature related to the present study.
According to Chapter 1, the purpose of the study is to devise a readability index called
vocabulary-based readability index and investigate its validity. This chapter then
presents nature of reading, reading comprehension, readability and the literature
relating to how the vocabulary-based readability index was devised and the design of
the index including importance of vocabulary, the relationship between reading and

vocabulary.

2.1 Nature of Reading

Although a definition of reading tends to be given at the beginning of texts
about reading or the teaching of reading, the act of reading is not completely
understood nor easily described (Aebersold and Field, 1997) in the definition because
“different people use the term “reading” in different ways” (Nuttall, 2005). By way of
illustration, let us look at four situations from Wallace (1992).

1. An adult is having a sight test at an optician’s and is asked to read a list of

words.

2. A child in a class is shown a flash card with the word ‘here’ on it by her
teacher.

3. An Islamic religious leader asks a congregation of boys to read aloud the
Koran.

4. The owner of a new computer asks an experienced friend about the
instructions in the manual.
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In the first situation, when the adult is asked to read a list of words, he/she is
asked to identify the words in the list by reading aloud in order to examine whether
the adult has the ability to see the words. This can be done with or without an
understanding of the words (Richards and Schmidt, 2002). In the second situation, the
teacher is likely to ask the child to decode the text rather than attribute a meaning to
the word. In other words, the child is asked to recall and recognize the individual
phonemes and phoneme blends that are represented by the printed words (Improve-
Reading-Skill.com, www, 2005-2007). In the third situation, the text, which is the
Koran, is learned and recited by rote. The boys can recognize sections of the text
according to some features of the text such as the position of print on the page and the
headings. They may not be able to render the same section aloud if they encounter in
a different textual context. This reading process is called recitation. In the fourth
situation, the experienced friend needs to perceive the manual or the written text in

order to understand the meaning of the text (Richards and Schmidt, 2002).

These four reading situations can be categorized into three groups of possible
words used in definition of reading in Nuttall (1982). These categories are: 1)
articulate, speak, pronounce, etc. 2) decode, decipher, identify, etc. and 3) understand,
interpret, meaning, sense, etc. We can see that the first situation falls into the first
category. The second and the third situations seem to be part of the second category
and the fourth one tends to fall into the third category. Although the words used to
describe these four situations are different, it can be concluded that the term “reading”
is something that involves the reader, the text, and the interaction between the reader

and the text (Rumelhart, 1977).



17

2.2 Reading Comprehension

Reading comprehension is one of the five key components of essential reading
instruction as identified in the National Reading Panel Report (National Institute of
Child Health and Human Development, 2000). Surprisingly most of the studies on
reading comprehension such as Perkins (1984); Stavans and Oded (1993); Qian
(1999); Geiger and Millis (2004); Razi (2005) hardly define what reading
comprehension is because it is assumed that we all know what it is (Wilhelm, www,
1996-2010). However, the term “reading comprehension” has been defined in several
ways as follows:

e Reading comprehension is defines as a part of communication process of
getting the thoughts that were in the author’s mind into the reader’s mind (Fry,
1965).

e Reading comprehension refers to whatever their assessment instrument
measured, for example, number of ideas recalled in a free recall task, number
of correct answers on a multiple choice recognition test of memory for text
contents (Carroll, 1972).

e Reading comprehension can be defined in terms of the coherence of the
representation the reader constructs and — depending upon the reader’s goal —
the relation between the reader’s representation and the representation

intended by the author (Lorch Jr., van den Broek, 1997).

e Comprehension is described as the ability to find meaning in what is read
(Mohamad, 1999).

e Reading comprehension involves constructing meaning that is reasonable and
accurate by connecting what has been read to what the reader already knows
and thinking about all of this information until it is understood (Learning Point
Associates, www, 2004).

e Reading comprehension is the process of constructing meaning from text
(Lenz, www, 2005)

e Reading comprehension is defined as the degree to which we understand what
we read (ReadinglsGood, Ltd., www, 2008).
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e Reading comprehension refers to understanding and creating meaning from
written materials (How To Do Things, www, 2009).

e Reading comprehension refers to constructing the meaning of the oral or
written messages (Iwai, www, 2010).

e Reading comprehension refers to the level of understanding of a passage or
text (Pakhare, www, 2010).

e Reading comprehension is defined as the level of understanding of writing
(Wikipedia, www, 2010).

e Reading comprehension can be defined as the ability to understand

information presented in written form (Center for Advancement and Learning,
Muskingum College, www, n.d.).

From the aforementioned definitions of reading comprehension, some words,
such as reader, we, author, read, understanding, constructing meaning and text are
frequently mentioned. These words can be categorized into four groups: 1) reader; 2)
author; 3) action of reading comprehension (read, understanding and constructing
meaning); and 4) texts. This can be concluded that reading comprehension involves
readers understand texts written by author. Furthermore, a couple of them refer to
reading comprehension as a process of getting the thoughts and constructing meaning

from texts.

In order to select the most suitable definition for the study, it is important to
look at how the reading comprehension involves the present study. Based on the
purpose which is to devise a readability index and investigate its validity (see 1.3), the
key term used in the present study is “readability”, being defined as the level or degree
of the ease or difficulty of texts for Thai university students to comprehend the texts
(see 2.3). According to British National Corpus (BNC), the word “comprehend” in the
definition is in the same word family as the word “comprehension”. That is to say, it is

the headword with seven family members, namely, comprehends, comprehended,
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comprehending,  non-comprehending,  uncomprehending,  uncomprehendingly,
comprehension and comprehensions. The word “comprehension” is one of its family
members. The word “comprehend” is a verb, showing an action done by readers to the
texts. According to Cambridge Dictionary Online (www, 2010), the word
“comprehend” is defined as to understand something completely. This shows that it
seems to have something to do with understanding of texts or constructing of texts
rather than a process. Therefore, this term “reading comprehension” is defined in the

present study as the level or degree of readers’ understanding of a text.

When we talk about reading comprehension as the level or degree of readers’
understanding of a text, it is crucial to be aware that there are several types or levels
of comprehension. Herber (1978) divides reading comprehension into three levels of
comprehension questions based on Bloom’s levels of cognitive domain (Bloom,
Engelhart, Furst, Hill and Krathwohl, 1956). These three levels are 1) literal questions
requiring students or readers to recall or reorganize information explicitly presented in
the reading material; 2) interpretive questions asking for an explanation, inference,
conclusion, or summary; and 3) applied questions utilising the students’ or readers’
background knowledge and lead them to evaluate, elaborate, predict, or solve

problems based on implicit information in the text.

Similarly, Mohamad (1999) also states that there are three levels of
comprehension. However, there are some differences between levels of

comprehension divided by Herber and Mohamad as follows:

1) Mohamad divides reading comprehension in terms of levels of

comprehension rather than comprehension questions.
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2) Mohamad calls the first two levels which are literal and interpretative
comprehension in the same way as Herber (1978) but he calls the third level critical
reading. Mohamad’s critical reading is very similar to Herber’s applied questions. It
involves the understanding of text and the evaluation of ideas and information in the
text. Students or readers who are asked to do critical reading are required to
differentiate between facts and opinions, recognize persuasive statements and judge

the accuracy of the information given in the text, etc.

3) Although Herber and Mohamad have similar ways of naming the levels of
reading comprehension, the descriptions of the three levels are different. Based on
Mohamad (1999), literal comprehension is simpler than Herber’s literal
comprehension questions. It involves surface meanings only. When students read a
text for literal comprehension, they are required to find information or ideas that are
explicitly stated in the text while Herber’s literal comprehension questions also cover
reorganizing information which is categorized as interpretative comprehension by
Mohamad. Additionally, according to Mohamad, interpretative comprehension
involves the ability to analyze what is read carefully, to see the relationships among
ideas, to draw conclusions, to make generalizations and to predict outcomes while

according to Herber, the ability to predict has something to do with applied questions.

Recently Day and Park (2005) also divide reading comprehension into types
but they do it in more details than Herber (1978) and Mohamad (1999). Day and Park
designed taxonomies of the types of comprehension as a checklist for language
teachers and material developers. There are six types of comprehension in the

checklist: 1) literal comprehension — an understanding of the straightforward meaning
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of the text; 2) reorganization requiring students or readers to use information from
various parts of the text and combine them for additional understanding; 3) inference
involving students or readers combining their literal understanding of the text with
their own knowledge and intuitions; 4) prediction involving students or readers using
both their understanding of the passage and their own knowledge of the topic and
related matters in a systematic fashion to determine what might happen next or after a
story ends; 5) evaluation requiring students or readers to give a global or
comprehensive judgment about some aspect of the text; and 6) personal response

requiring students or readers to respond with their feelings for the text and the subject.

In order to select the level or type of reading comprehension suitable for the
study, it is important to consider the participants of the present study. Most of the
participants taking part in the study were from Suranaree University of Technology.
They studied English as a foreign language. They hardly read English texts in their
everyday life and their reading proficiency ranged from beginners to pre-intermediate
(see 3.1). Moreover, questions of interpretative and applied comprehension,
reorganization, inference, prediction and evaluation tend to be more difficult than
literal comprehension questions because they do not only require the test-takers or
participants to understand the reading passages but they also involves combining their
understanding with their own knowledge and intuitions (Day and Park, 2005).
Therefore, literal comprehension seems to be the most suitable level for the

participants.

According to Mohamad (1999) and Day and Park (2005), literal

comprehension refers to understanding of surface or straightforward meanings of the
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text. This might involve skimming, scanning, paraphrasing, etc. However, in this
study, the understandings of surface meanings refer to only scanning and paraphrasing
for two reasons: 1) the students’ level of reading proficiency was not high and 2) the
textbook used for learning and teaching reading in their classes was World Class
Readings 2 (Rogers, 2005). Most of the reading comprehension questions in this book
require scanning and paraphrasing so the students seem to be familiar with scanning
and paraphrasing. Hence, in the present study, the level of comprehension or readers’
understanding of a text refers to the literal comprehension focusing on the ability to

scan or look for specific information and paraphrase it only.

2.3 Readability

Readability has been studied since 900 A.D. (Abram, 1981 quoted in Taylor
and Wahlstorm, www, 1999). However, it “continues to be among the most discussed,
misunderstood, and misused concepts in reading” (Pikulski, www, 2002). There are
several attempts to define the term “readability” as follows:

e Readability is generally defined as the study of matching reader and text

(Gilliland, 1972).

e Readability refers to the ease of understanding or comprehension due to the
style of writing (Klare, 1963; 1976).

e Readability refers to “the combination of structural and lexical difficulty”
(Nuttall, 1982; 2005).

e Readability can be defined as features of text that cause difficulty to readers
(Alderson and Urquhart, 1984).

e Readability refers to factors that make a text difficult (Wallace, 1992).

e Readability is “the ease with which a text can be read” (Aaron and Joshi,
1992).
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e Readability is “a measure of the predicted difficulty of a text through reference
to readability formulae of different kinds” (Davies, 1995).

e Readability is defined as the various aspects of a text that are likely to make it
easy or difficult for a reader to understand and enjoy (Read, 2000).

e Readability can be defined as “the level of ease or difficulty with which text
material can be understood by a particular reader who is reading that text for a
specific purpose” (Pikulski, www, 2002).

e Readability refers to “measure of the ease with which a text can be read,
usually expressed as a grade level” (University of Prince Edward Island,
www, 2006).

e Readability refers to “the measure of how comfortably or easily your text can
be read” (Gregory, www, n.d.).

e The term readability refers to “all the factors that affect success in reading and
understanding a text”. (Johnson, www, n.d.)

From a preliminary glance through the aforementioned definitions, we can see
that the words which frequently occur in the definitions are “text”, “ease”,
“difficulty”, “measure”, “reader”, “understanding”, and *“comprehension”. This
implies that readability has something to do with the measurement of the ease or
difficulty of texts that affects reader’s understanding or comprehension. When we
look through the definitions in more detail, it is found out that there are three main
ways of defining readability. Firstly, it is defined as the level of ease or difficulty a
text can be read. This idea is presented by Klare (1976); Aaron and Joshi, (1992);
Pikulski (www, 2002). Secondly, some scholars such as Nuttall (1982); Nuttall
(2005); Alderson and Urquhart (1984); Wallace (1992); Johnson (www, n.d.); state
that readability is features or aspects that make a text easy or difficult. Lastly, this
term is also defined by Davies (1995); Read (2000); University of Prince Edward
Island (www, 2006); Gregory (www, n.d.) as a measure or study of the ease or

difficulty with which a text can be read.



24

The above definitions are varied depending on the purposes of the studies.
Since the devised index intended to help language teachers and Thai university
students select texts which are suitable for students’ reading comprehension, the term
“readability” will be used in this study when referring to the level or degree of the

ease or difficulty of texts for Thai university students to comprehend the texts.

2.4 Available Readability Measures

The available methods for measuring readability may conveniently be
arranged into five subsections which are 1) subject assessment; 2) objective question
and answer techniques; 3) tables and charts; 4) cloze test; and 5) readability formulas
or indexes (Gilliland, 1972). The methods that are ubiquitously used are cloze test and

readability formulas. These two are described and discussed below.
2.4.1 Cloze Test

The cloze test is widely used in language assessment, particularly for the
assessment of reading skills and overall scores (Bailey, 1998). A cloze test involves
taking one or more reading passages, deleting every n™ word (a fixed ratio) and
leaving a blank in its place. It is used to determine whether a participant or reader has
difficulties with reading the passage(s). Test-takers or participants are required to read
the passage(s), predict missing words from the context and write a suitable word in

each blank (Read, 2000; Buck, 2001).

The cloze test was first applied to measure readability of texts by Taylor (1953
quoted in Read, 2000). It is based on the theory that the higher the participant’s

reading ability the greater the success of predicting the missing words. Therefore, if
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we know the reading ability of a representative sample of a group of population from
a cloze test, the results of the test can then be used to determine the readability of the

text (Allan et al., www, 2005).

In addition, it tells us whether a particular group of readers can comprehend
the text well enough to complete the cloze test (Klare, 1976). If the text is well
written, the readers should be able to fill in the blank based on the rest of the sentence.
If the text is not well written, the readers will not be able to fill in the blank because
the readers can't understand the sentence. However, the cloze test is criticised that
some readers or test takers can fill in the gaps correctly because they are familiar with
the patterns of the language. They do not need any ability to comprehend the text in

order to get the correct answers.
2.4.2 Readability Formulas or Indexes

A readability formula or index “is like a yardstick that helps us measure
certain qualities in the writing so we can make objective judgments about reading
level” (Laubach and Koschnick, 1977 quoted in Taylor and Wahlstrom, www, 1999).
It is concerned with semantic and syntactic aspects of the text (Allan et al., www,
2005). According to Chall (1984), there are more than fifty readability formulas or
indexes which have been developed and published so as to give a statistical analysis
of difficulty of texts. Readability was originally calculated by hand. At present, the
readability formulas can be categorised into two main groups which are computerized
and non-computerized readability formulas. Computerised formulas are, for example,
Flesch readability formula; Flesch-Kincaid readability test and Passive sentences
readability score. Non-computerised formulas are, for instance, Homan-Hewitt

readability formula; Linsear Write readability formula; and Rayor estimate graph.
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There are several attempts to computerise the readability formulas although
there is only one explicit difference between computerised and non-computerised
formulas which is the users’ convenience of accessing to the formulas or indexes. In
fact, both of them employ only word length and sentence length which are surface
elements of reading texts that can be counted mechanically in calculation (see 1.2.1).
They ignore readers who are one of the most important factors in reading. This study
therefore aims to devise a vocabulary-based readability index which takes into
account both the text-based and the reader-based variables.

Several of the aforementioned traditional readability formulas have been
integrated into widely-used word processors such as Microsoft Word and Corel
WordPerfect (Ownby, 2005). Microsoft Word generates readability statistics using
three different methods which are passive sentences, Flesch readability formula and
Flesch-Kincaid readability test. To determine readability of any document, we can use
the grammar tool to check grammar. After the grammar check is completed, the
readability statistics of the document will be displayed. For Corel WordPerfect, we
can select Grammatik from the Tools menu and select the Options button. Then select
analysis and readability. WordPerfect generates statistics on the Flesch-Kincaid
readability test, passive sentences, sentence complexity and vocabulary complexity
(ibid.). It also compares the scores of the document we are analyzing with another

document available on WordPerfect (Vaso, www, 2005).

2.5 The Vocabulary-based Readability Index

From the name of the devised readability index, we can see that this index was

devised based on vocabulary. Richards and Schmidt (2002) define vocabulary as a set
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of lexemes which includes single words, compound words and idioms because
vocabulary consists of more than just single words (Read, 2000). However, from
section 1.3, vocabulary in the present study has three main elements: LFP, vocabulary
size and TSVK. All of these elements have something to do with single words rather
than compound words and idioms so the term “vocabulary” in this study means all the

words which exist in English.

There are two main types of vocabulary covering all aspects of what is
involved in knowing a word (Nation, 2001). They are receptive and productive
vocabulary. “Receptive vocabulary use involves perceiving the form of a word while
listening or reading and retrieving its meaning. Productive vocabulary use involves
wanting to express a meaning through speaking or writing and retrieving and
producing the appropriate spoken or written word form” (Nation, 2001). Since the
present study aims to devise a readability index and it mainly involves reading

comprehension, receptive vocabulary was employed.

It has been accepted that receptive vocabulary plays an important role in reading
comprehension (Davis, 1968; 1972; Yap, 1979; Anderson and Freebody, 1981; Nagy,
1988; Brisbois, 1995; Alderson, 2000; Read, 2000; Boyle and Kirk, 2006; Golkar and
Yamini, 2007; Cooper, 2008) in the first language (Sternberg 1987; West and Stanovich
1991), the second language (Horst, Cobb and Meara, 1998) and the foreign language
because we have to be able to decode the printed message in order to understand text
meaning (Adams, 2004; Alderson, 2000; Day and Bamford, 1998). Otherwise, we cannot
understand any text without knowing what most of the vocabulary mean (Nagy, 1988)

either in one’s native language or in a foreign language (Laufer, 1997).
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It is believed that a reader’s vocabulary relates to the person’s reading
comprehension (Anderson and Freebody, 1981; Nagy and Anderson, 1984 and Nagy
and Herman, 1987). This is supported by numerous studies, such as Farley and
Elmore (1992); Joshi and Aaron (2000); Qian (2002), showing the strength of the
relationship between vocabulary and reading comprehension. On the one hand, having
larger vocabulary sizes would assure better comprehension of texts (Horst, Cobb and
Meara, 1998). On the other hand, poor readers have a smaller vocabulary size
(Daneman, 1991) and their small vocabulary size impedes their reading
comprehension (Pinnell, Lyons, Deford, Bryk, Seltze, 1994).

Although several studies reveal that readers’ vocabulary knowledge strongly
relates to their reading comprehension and readers’ vocabulary knowledge is
considered as the single predictor of how well readers can understand the text
(Anderson and Freebody, 1981), none of the traditional readability formulas make use
of it because they tend to ignore readers who read the text (see 1.2.1). The strong
relationship between readers’ vocabulary knowledge and reading comprehension
leads to the possibility that vocabulary knowledge can predict how easy or difficult a
text is for individual students to comprehend it. Therefore, vocabulary knowledge will
be used in the development of the vocabulary-based index in order to take readers,
who are one of the most important factors in reading, into account (see 2.5.2).

Most traditional readability formulas make use of the strong relationship
between vocabulary and reading comprehension by measuring vocabulary difficulty
because it is believed that the proportion of difficult words in a text seems to be the
most powerful predictor of text difficulty (Anderson and Freebody, 1981). They

determine the difficulty of text on the basis of vocabulary difficulty (Davey, 1988).
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The vocabulary difficulty has been measured in the traditional readability formulas by
three main methods which are 1) counting number of syllables or letters in Flesch
readability formulas (Flesch, 1943; 1948); Farr-Jenkins-Paterson formula (Farr,
Jenkins and Paterson, 1951); Gunning Fog’s index or Fog index (Gunning, 1952);
Fry’s readability graph (Fry, 1965); SMOG grading (McLaughlin, 1969); 2) counting
number of words that are in or not in well-known word lists like Dale and Chall
(1948) and Thorndike-Lorge count (Thorndike and Lorge, 1944) in Lorge formulas
(Lorge, 1939; 1948); Dale-Chall formula (Dale and Chall, 1948); Spache formula
(Spache, 1953); Botel formula (Botel, 1962); Rogers formula (Rogers, 1962); and 3)
determining mean noun frequency in Elley formula (Elley, 1969). However, although
Schwartz, Sparkman, and Deese (1970) and Wang (1970 quoted in Klare, 1974-1975)
states that readers can provide more sensitive and reliable judgments of the readability
than the formulas using counts of language variables, unfortunately, most of the
readability formulas do not take any readers’ variables in the estimation of text
difficulty (Ekwall and Henry, 1968; McLeod, 1962 quoted in Klare, 1974-1975).

To fill in this gap of the related literature on readability and to get rid of the
drawbacks of the traditional readability formulas stated in 1.2, the development of
vocabulary-based readability index relies on the use of vocabulary difficulty to predict
text difficulty and the use of readers’ or students’ vocabulary knowledge, namely,
vocabulary size and TSVK to predict reading comprehension including reading
comprehension scores and how easy or difficult a text is for individual students to
comprehend the text. The index will then be comprised of three components: 1)
prediction or indication of text difficulty and 2) prediction of reading comprehension

at different vocabulary size and 3) prediction of reading comprehension at different
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TSVK. The development of the vocabulary-based readability index is illustrated in

terms of theoretical framework below.
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Figure 2.1: Theoretical Framework for the Development of Vocabulary-based

Readability Index

From Figure 2.1, we can see that there are two types of variables relating to

vocabulary. These variables are text-based and reader-based variables. The only text-

based variable used in the study is LFP or proportion of low and high frequency

words in a text. The reader-based variables are vocabulary size and TSVK. The text-

based variable or LFP is used to predict text difficulty which is one aspect of

readability. It is also used with the reader-based variables to predict the other aspect

of readability including prediction of reading comprehension at different vocabulary
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size and prediction of reading comprehension at different TSVK. The literature

underlying the above theoretical framework is presented below.
2.5.1 Prediction of Text Difficulty

Section 2.5 presents how important receptive vocabulary is in reading
comprehension. However, text difficulty is not a matter of vocabulary only. There are
many other factors influencing reading comprehension. These factors are the code or
the written form in which the text has been expressed, interest and motivation,
background knowledge, legibility of print, letters, illustration and colour, conceptual
difficulty and syntax. These factors can be categorised into two main categories:
reader factors and text factors. Reader factors involve interest and motivation, the
code in which the text has been expressed and background knowledge. Text factors
are legibility of print, illustration and colour, conceptual difficulty and syntax. These
two categories will be presented in detail below in order to show why they were
discarded when the vocabulary-based readability index was devised in this present
investigation and why vocabulary is the main focus of the study.

The first reader factor which might affect text difficulty is interest and
motivation. When we are motivated or interested in something such as texts or books,
it is likely that we want to know about it or take part in it (Macmillan Dictionary,
www, 2009). According to Gilliland (1972), there are two main issues when we talk
about a text being motivating or interesting. One is about the enjoyment which
arouses pleasurable feelings. This makes readers who are interested in the text have
tolerance of difficulties while reading the text. In other words, they will try to do their
best in order to read what they are interested in. For example, a Thai girl looks up

many Korean words in a Korean-Thai dictionary because she wants to understand a



32

Korean text in order to find out what her favourite singer wrote in his/her online diary.
The other issue concerning why readers may find a text interesting is when the text
provides intellectual stimulus or assistance in solving problems. For example, a Thai
lady whose English language proficiency is not very high reads a very long text about
bird flu because she would like to know how to diagnose the disease, how humans can
be infected and how to protect herself from the disease. Although interest and
motivation encourage readers to concentrate on reading, this kind of information does
not permit teachers or researchers to make an accurate prediction about text difficulty
in respect of a particular individual (Gilliland, 1972). Therefore, this factor is not
included in the study.

Another reader factor is the code or the written form in which it has been
expressed. Readers find a text difficult because they are not familiar with the code in
which it has been expressed. For example, readers who do not know any Finnish do
not understand any texts written in Finnish because the readers are not familiar or do
not know the written form of the language (Nuttall, 1982; 2000; 2005). This factor is
not investigated in this study because it is so obvious that readers who do not know
the written form of texts will find the texts difficult and incomprehensible.

The other reader factor is background knowledge. Background knowledge
seems to be the most helpful with a moderately unfamiliar text (Roller, 1990). When
readers are not familiar with a text, the ones who have some background knowledge
about what they are reading tend to be able to predict and understand the texts more
efficiently and faster than the ones who do not have any background knowledge.

Although this factor has a big impact on reader’s reading comprehension, it seems to
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be impossible to emphasize individual’s background knowledge in order to predict
text difficulty so this factor is not included in the study.

One of the text factors is legibility of print. Legibility refers to the aspects of
typography which determine how readily the letters and words of the text will be
deciphered (Gilliland, 1972). These aspects include such features as size of type and
the particular type font, layout variables such as line length, size of margins, etc. For
example, according to Watts and Nisbet (1974) and Tinker (1963), a point size in the
range 14 point to 18 point is most effective. When a text contains less legible features
and layout, the reader’s motivation on reading the text may be lowered.
Unfortunately, more legible texts will not turn a poor reader into a good one over
night (Harrison, 1980). This shows that it seems unrealistic to expect that texts are
easy to comprehend as a result of using more legible texts. Hence, it seems unlikely to
use legibility of print to predict text difficulty.

Another factor relates to illustration and color (Gilliland, 1972). Most of the
children’s books contain colorful illustrations in order to motivate young readers.
However, the usefulness of illustrations as an aid to learning is still questionable.
Students are usually suggested to look at illustrations in order to skim a text and
predict what the text is about before reading. Illustrations are very useful when they
contain a great deal of information while some of them may not relate to the task.
These illustrations may distract their attention or confuse them while reading. In
addition, some pictures may not be clear. Some readers need to be able to understand
the text in order to have an idea of what the ambiguous drawing means. For colors, it
is also difficult to evaluate how colors affect text difficulty because colors might

increase reader’s motivation while it could distract reader’s attention or lower
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legibility. We can see that illustrations and colors are matters of personal preference.
Although it may somehow affect text difficulty, it is questionable how it does.

For conceptual difficulty, sometimes the vocabulary used in a text does not
seem difficult and readers find it familiar because it occurs frequently in everyday life
but most readers may find it difficult to understand because the concept to which it
refers can only be fully understood by a particular group of people. For instance, the
phrase “a black hole in space” (Harrison, 1987) contains words which are used
frequently but only specialists in astro-physics can fully the concepts of this phrase.
This factor seems to relate to background knowledge which is one of the reader
factors. It is difficult to assess it because it is a personal factor. We hardly have ready
criteria for judging it reliably.

Syntax refers to “the rules about how words are arranged and connected to
make phrases and sentences” (Macmillan Dictionary, www, 2009). Most teachers
believe that the more complex a text is in terms of syntax, the harder it will be to
comprehend. Harrison (1987) presents five types of difficulty related to syntax. These
types are: 1) active versus passive verbs (active verbs are easier to read and to recall
than passive verbs, and they are less likely to be misunderstood when a negative
statement is made); 2) nominalization versus active verb (active verbs are easier to
comprehend and to recall than an abstract noun formed from the verb); 3) modal verbs
(modal verbs such as might, could, may and should cause comprehension difficulties
for poor readers, and make recall more difficult for fluent readers); 4) clauses per
sentence (the more clauses there are in a sentence, the more difficult it is to
understand); and 5) compression and substitution (compression reduces sentence

length but can make comprehension more difficult). The idea of active versus passive
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verbs is used in the calculation of passive sentences readability scores and the
measure of syntactic complexity by clauses per sentence is employed in several
readability formulas like Homan-Hewitt Readability Formula. However, it is
uncertain that these are reliable indications of structural and text difficulty. This is
because as mentioned in 1.2.1, simplifying the syntax by splitting complex sentences
into component clauses does not always make texts easier (Davison and Kantor,
1982). Moreover, these syntactic variables do not always act independently within a
sentence. They interact, often in ways which will be extremely difficult to assess
experimentally (Harrison, 1987). Hence, syntax is not included in the development of
the index.

Although there are several factors affecting text difficulty, most of them such
as motivation, interest, background knowledge, conceptual difficulty, seem to be
imponderables. Some of them like syntax are unlikely to be a reliable indicator of text
difficulty (see 1.2.1). Some of them, namely, legibility of prints, illustration and color
tend to rely on readers’ preferences and how they affect text difficulty is still
questionable so it seems to be difficult to draw conclusions about legibility of prints,
illustration and color which will help teachers and students make decisions about
difficulty of texts. Therefore, vocabulary difficulty tends to be worth studying as an
indicator of text difficulty because of its strong relationship with reading
comprehension (see 2.5).

According to Chall (1958); Klare (1974-1975); Anderson and Freebody
(1981); Stahl (1986); Laufer (1992, 1997); Qian (2002); Adams (2004) and Zhang
and Annual (2008), vocabulary difficulty has consistently been found to be the most

significant predictor of readability of a text. It appears to contribute to several
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traditional readability prediction studies (Davey, 1988) such as Dale and Chall
readability formula, Spache readability formula, Fog index, Flesch readability
formula, and Flesch-Kincaid readability test. According to Nation and Coady (1988),
vocabulary difficulty has often been identified by familiarity of vocabulary and word
length. Some of the traditional formulas such as Fog index, Flesch readability
formula, and Flesch-Kincaid readability test use word length to identify difficult
words because it is claimed that longer words tends to be more difficult than shorter
ones. Some of the readability formulas like Dale and Chall readability formula and
Spache readability formula employ vocabulary familiarity to identify vocabulary
difficulty because they believe that a sentence with high frequency words is more
readable than a sentence with low frequency words.

In the present study, vocabulary familiarity is also used to identify vocabulary
difficulty. It is categorized by frequency of words occurring in everyday life. On the
one hand, when students see a high frequency word or a word that frequently occurs
in everyday life, the students tend to be familiar with the word and it is the most likely
that they would find the word easy. As a result, text with a lot of high frequency
words tends to be easy. On the other hand, when students see a low frequency word or
a word that does not frequently occur in everyday life, the students may never see the
word or may find the word unfamiliar so it is possible that they will find the word
difficult. When a text has a lot of low frequency words, it tends to be more difficult.

We refer to the proportion of low and high frequency words in a text as
Lexical Frequency Profile (LFP). Several researchers such as Astika (1993); Meara
(1993); Laufer (1994); Laufer and Nation (1995); Goodfellow, Jones and Lamy

(www, 2002); Muncie (2002); Meara (2005) make use of LFP in their studies. The
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uses of LFP in these studies can be categorized into two areas. One is to use LFP to
evaluate words that students would be exposed to and the other one aims to analyse
LFP in order to evaluate words used in students’ written work.

At present, LFP is also used to evaluate text difficulty for various levels of
students (Cobb, 2007). This evaluation is based on the findings presented by Liu and
Nation (1985) and Laufer (1989). They found out that if a student knows 95% of
tokens or running words in a text, that student can successfully guess unknown words
and comprehend the text. If a student is, for example, strong at the 0-1,000 level and
weak at all levels beyond that, then it will be good for him or her to read texts that
present about 95% of words from the level that he/she knows and the other 5% from
the levels beyond his/her level of vocabulary knowledge (Cobb, 2007). This approach
of evaluating texts has been applied to a number of sources like Valcourt and Wells
(1999) which present evidence to show that the approach works well in practice
(Meara, 2005). However, the research on the investigation of LFP as a method of
indicating text difficulty seems to be rare. Therefore, this study aims to investigate

whether LFP can be used to indicate difficulty of texts.
2.5.2 Prediction of Reading Comprehension

One of the questions concerning receptive vocabulary and reading
comprehension that has provoked interest is how many words in a foreign language
students should know in order to be able to read an authentic text (Laufer, 1989)
because “knowing students’ receptive vocabulary size provides teachers with a gauge
as to whether those students will be able to comprehend a text” (Webb, 2008). As a
result, it is worth studying vocabulary threshold which marks the boundary between

not having and having enough vocabulary knowledge for comprehending an authentic
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or unsimplified text because if a student has not crossed the threshold, then sufficient
comprehension is not possible or the chances of comprehending adequately are low. If
the reader has crossed the threshold, then, comprehension is possible (Nation, 2001).

Studies on the vocabulary threshold are such as Laufer (1989); Hirsh and
Nation (1992); Laufer (1992); Hu and Nation (2000); Chujo and Utiyama (2005);
Nation (2006) suggest that there are certain vocabulary thresholds that determine
whether students or readers will be able to successfully read a text. For example,
Laufer (1989) reports that students or readers who know 95% of tokens or running
words in a text can successfully guess unknown words and comprehend the text.
Laufer (1992) find out that the receptive knowledge of the first 3000 most frequent
word families, at a minimum, is necessary for students to understand unsimplified
texts and Hirsh and Nation (1992) suggest that knowing at least 5000 most frequent
word families is required for reading to be enjoyable.

From the examples of acceptable thresholds, we can see that the
aforementioned studies on the vocabulary thresholds focus on two aspects of
relationship between vocabulary and reading comprehension which are 1) how many
words readers should know so as to understand authentic texts and 2) how many
words in a text that readers should know in order to comprehend that text.

These two aspects of relationship associate with two out of three
aforementioned components of the vocabulary-based readability index. These two
components are: 1) prediction of reading comprehension at different vocabulary size;

and 2) prediction of reading comprehension at different TSVK.
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2.6 Summary

In this chapter, we have seen that receptive vocabulary closely relates to
reading comprehension. There are several attempts to use this relationship to predict
readability. However, most of them tend to employ only word length or familiarity of
words to identify vocabulary difficulty. None of them integrates both difficulty of
vocabulary in texts and readers’ vocabulary knowledge into the prediction. This
integration seems to be a promising approach in predicting text difficulty and reading
comprehension. So far, we have seen the need to devise the index and the literature
related to the development of the index. We will look at research methodology of the

present study in Chapter 3.



CHAPTER 3

RESEARCH METHODOLOGY

The main purpose of this study was to devise the vocabulary-based readability

index and investigate the extent that the vocabulary-based readability index would be

valid. Before the vocabulary-based readability index could be devised, it was crucial

to pilot some of the research instruments especially a yes/no test and a reading

comprehension test. As a result, there were four main phases of investigation: 1) pilot

work of the yes/no test; 2) pilot work of the reading comprehension test; 3)

development of the vocabulary-based readability index and 4) validation of the

vocabulary-based readability index. Overview information of research methodology

including participants, instruments, data types and data analysis of each of the four

phases is presented in Table 3.1 below.

Table 3.1: Overview Information of Research Methodology

Phase Participants Instruments Data Types Data Analysis
Phase 1: pilot | 75 students - Yes/no test Quantitative | - Cronbach’s
work of yes/no - Translation test Alpha
test - Pearson r

62 students - Yes/no test Quantitative | - Frequency

- Vocabulary Knowledge - Percentage
Scale (VKS)

Phase 2: pilot | 5 lecturers Questionnaire for face Quantitative | Mean

work of validity of reading

reading comprehension test with

comprehensio four passages

n test 90 students Reading comprehension | Quantitative | - Cronbach’s
test with four passages Alpha

- [tem analysis
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Phase Participants Instruments Data Types | Data Analysis
Phase 3: 102 students | - RANGE Quantitative | - Descriptive
development - Yes/no test statistics (mean
of vocabulary- - Self-report on unknown and standard
based words for testing TSVK deviation)
readability - Translation test for - Three-way
index testing TSVK ANOVA

- Reading comprehension - Scheffé Test
test with four passages - Pearson r
- Simple
regression
analysis
Phase 4: - 3 students Questionnaire for Quantitative | Frequency
validation of - 3 lecturers investigating face
vocabulary- validity of the
based vocabulary-based
readability readability index
index - 45 students | Questionnaire for Quantitative | Spearman’s rho
- 5 lecturers investigating concurrent
validity of LFP as an
indicator of text
difficulty
80 students - RANGE Quantitative | Pearson r
- Yes/no test
- Self-report on unknown
words for testing TSVK
in the reading
comprehension test with
five passages from
TOEIC tests
- Reading comprehension
test with five passages
from TOEIC tests
- Translation test for
testing TSVK in the
reading comprehension
test with five passages
from TOEIC tests
30 students - RANGE Quantitative | Pearson r

- Yes/no test

- Self-report on unknown
words for testing TSVK
in the reading
comprehension test with
four passages

- Reading
Comprehension Test
with four passages

- Translation test for
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Table 3.1 (cont.): Overview Information of Research Methodology

Phase Participants Instruments Data Types | Data Analysis

testing TSVK in the
reading comprehension
test with four passages
- Questionnaire for
investigating predictive
validity of the prediction
of reading comprehension

From Table 3.1, we can see that the type of all of the data was quantitative
because the data were in numerical form. We can also see that there were four main
phases: 1) the pilot work of the yes/no test; 2) the pilot work of the reading
comprehension test; 3) the development of the vocabulary-based readability index and
4) the validation of the vocabulary-based readability index. The details of research
methodology were presented in four main parts based on the four phases (Phase 1,

Phase 2, Phase 3 and Phase 4) as follows.

3.1 Phase 1: Pilot Work of the Yes/no Test

This phase was to investigate reliability, concurrent validity and construct
validity of the yes/no test in order to find out whether the yes/no test was appropriate
for the actual study. This section aims to present research methodology including
participants, instruments, data collection procedures and data analysis in the pilot

work of the yes/no test.
3.1.1 Participantsin the Pilot Work of the Yes/no Test

From Table 3.1, there were two groups of participants taking part in the pilot
work of the yes/no test. Each of the two groups consisted of 75 and 62 Thai university

students respectively. The information about each group is presented below:
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The participants in the first group were 75 Thai university students. The name of
the university cannot be mentioned in this study because the researcher was asked to keep
the name anonymous. They were first year participants studying English II course. They
were about 18-20 years old when the data were collected. They majored in science-
oriented fields. The participants took two English classes per week in reading and writing
taught by the same teacher. They studied English as a foreign language because English
was not the language used in their community (Cook, 1991). They had studied English
since they were grade one students so they had at least twelve years of exposure to
English. They had a wide range of levels of English language proficiency from beginners

to pre-intermediate. In the pilot work, they were named Participants A1-A75.

The participants in the second group were 62 Thai second year students at a
public university in Thailand. Their ages ranged from 19-21 years of age. They shared
similar educational backgrounds, studying English as a foreign language, having
approximately 13-16 years of exposure to English and majoring in Chemistry. They
had a wide range of levels of English language proficiency from beginners to pre-
intermediate. The data were collected when the participants were taking a
Fundamental English course. The aim of the course was to improve the students’
English language proficiency in four skills: reading, writing, listening and speaking.
They learned new vocabulary both inside and outside the classroom through the
reading materials assigned by the teacher. The participants in this group were given

identification codes B1-B62.

After collecting the data, four out of 62 participants in the second group (B1,
B5, B13 and B17) were discarded from the pilot work of the yes/no test. Two of them

(B5 and B17) were ignored because they did not complete the yes/no test. The
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researcher first assumed that they did not know any words in the test. Surprisingly,
they could correctly translate 11 and 13 words on the VKS respectively. The other
two (Participants B1 and B13) were discarded from the study because they did not
complete every item in the VKS so we could not know the category that represents
their vocabulary knowledge. Therefore, data from 58 participants would be analyzed

in the pilot work.
3.1.2 Instruments for the Pilot Work of the Yes/no Test

In order to be able to investigate reliability, concurrent validity and construct
validity of the yes/no test, three main research instruments were used. These
instruments were a yes/no test, a translation test and Vocabulary Knowledge Scale

(VKS). Each instrument is presented in detail below.

3.1.2.1 Yes/no Test in the Pilot Work of the Yes/no Test

The yes/no test was used to test ability to recognise target words and
understand the meaning (Beeckmans, Eyckmans, Janssens, Dufranne and Van de
Valde, 2001). It is a simple test format (Anderson & Freebody 1983; Read 2000) that
is easy to construct, administer and score (Eyckmans, www, 2004). It was used
because it permits a large number of words to be tested in a limited amount of time

(Meara and Jones 1988).

The yes/no test in this study consisted of four different levels. These
levels were named Level 1, Level 2, Level 3 and Level 4 in the yes/no test. Each level
consisted of 50 words. Thirty of them were target words that were randomly selected
from individual four word lists based on the first, the second, the third and the fourth

1000 most frequent word families from British National Corpus (BNC). Level 1
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consisted of 30 target words randomly selected from the first 1000 most frequent
word families based on the BNC. Level 2 was comprised of 30 target words from the
second 1000 most frequent word families and so on. The other 20 words were
pseudowords or words that do not exist. They were constructed by Meara and his
colleagues at University of Wales Swansea (www, 1992). The instructions of the
yes/no test was adapted from Meara and Jones (1988) and Meara (www, 1992) and
translated into Thai. The yes/no test used in the study is shown in Appendix A. There
were two forms of tests (Test A and Test B) differing in order so as to eliminate

possibility of cheating.

After the yes/no test had been completed, it was crucial to score it.
According to Huibregtse, Admiraal and Meara (2002), there are four possible scoring
methods for the yes/no tests. These methods are the hit rate minus the false alarm rate
(h - ), correction for guessing (cfg), Meara’s Am, and a new index based on signal
detection theory. In this study, h - f was used as the scoring method of yes/no test
because it is the simplest scoring method. It is easy to calculate and to explain the
procedure (Huibregtse et al., 2002). Hence, any teachers who are willing to use the

devised index can simply score the yes/no test by themselves.

As the name of the scoring method suggests, we need to subtract the
false alarm rate (f) from the hit rate (h). To calculate the hit rate and the false alarm
rate, we need to count the selected target words and the selected pseudowords in each
level in the test. The number of selected target words was divided by the total number
of target words (30) in each level in the test in order to calculate the hit rate. The
number of selected pseudowords was divided by the total number of pseudowords

(20) in each level so as to calculate the false alarm rate or f. The false alarm rate was
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subtracted from the hit alarm rate (h — f). The maximum score calculated by h - fis 1

and the minimum is -1.

Although there is a considerable amount of research and development
work on the yes/no test such as Meara and Buxton (1987); Meara and Jones (1988);
Shillaw (1996); and Mochida and Harrington (2006) and it was found in these studies
that it is likely that the test can be used without “a totally untried methodology”
(Alderson and Huhta, 2005), the test was piloted again in order to make sure that the
test is appropriate for Thai university students who were the participants in the study.

The results of the pilot work of the yes/no test will be presented in Chapter 4.

3.1.2.2 Translation Test for the Pilot Work of the Yes/no Test

A translation test was used as an instrument in the pilot work of the
yes/no test. It aimed to test recognition of written form of words and their meanings.
This pilot work investigated the relationship between the participants’ scores on the
yes/no test and their scores on a translation test in order to investigate concurrent
validity - “the extent to which a test correlates with some other test that is aimed at
measuring the same skill, or with some other comparable measure of the skill being
tested” (Richards and Schmidt, 2002). The translation test seems to be more
appropriate to this pilot work than other measures of vocabulary because explaining
the meaning of target words through translation is much easier for students than
through multiple-choice items providing definitions. They do not need to respond to
vocabulary items in a way that draw on English language knowledge which is not
directly relevant to what is being tested (Nation, 2001). According to Eyckmans

(www, 2004), it is assumed that asking the participants to provide mother-tongue



47

equivalents of target language words was the most univocal way of testing word
recognition. For word meanings, Nation (2001) affirms that the translation test is a

direct way of testing whether the students can give the meaning to the target words.

The translation test for the pilot work of the yes/no test was
constructed by using “Research Randomizer” (Urbaniak and Plous, www, 2007) to
randomly select eight words from each of the four levels in the yes/no test so the test
consisted of thirty-two target words. The selected words were finance, final, treat,
local, suggest, general, reduce, responsible, invite, accuracy, fortnight, satisfy, burn,
desire, indicate, tough, sympathy, manner, outcome, interfere, accuse, horror, raw,
courage, classify, heritage, absent, cheerful, gender, herb, shallow, ambitious. The
task in the translation test was to translate these target words into English or Thai (see
Appendix B). Answer key was provided based on four dictionaries which are Oxford
Advanced Learner’s Dictionary (Cowie, 1989); Collins COBUILD Dictionary
(Sinclair, 1995); SE-Ed’s Modern English-Thai Dictionary (Thiengburanathum,
1998); and English-Thai Dictionary (Sethaputra, 2003). Two of them are English-
English dictionaries and the other two are English-Thai dictionaries. The participants
whose answer matches the possible answers in the answer key got one mark per item
while the ones, who got a wrong answer or left a blank in the test, got zero. The

participants who got all correct answers got 32 marks.

Since the target words were presented in the yes/no test without any
contexts, the translation test used to compare against the yes/no test for the purpose of
validation should be decontextualized in order to make sure that the translation test is very

likely to measure the same constructs as the yes/no test. If contextualized vocabulary tests
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or tests that provide cues or contexts of the target words in the test like the translation test
in Nurweni and Read (1999), the constructs of these contextualized tests may be slightly
different from the yes/no test because the tests presenting contexts of the target words do
not test only the participants’ ability to recognize target words and understanding their
meanings which is the construct of the yes/no test (Beeckmans et al., 2001) but they also
test the ability to guess the meanings of the words from contexts. Therefore, contexts are

not provided in the translation test.

Like the yes/no test, there were two forms of the translation test (Test A

and Test B). The two forms differed in order so as to eliminate possibility of cheating.

3.1.2.3 Vocabulary Knowledge Scale

The other research instrument of the pilot work of the yes/no test was
Vocabulary Knowledge Scale (VKS). VKS is a five-point scale used to elicit self-
perceived and demonstrated knowledge of specific written (or printed) words. The
scale ratings range from unfamiliarity, through recognition of a target word and some
idea of its meaning, to the ability to use the word with grammatical and semantic
accuracy in a sentence (Paribakht and Wesche, 1997). Below is an example of VKS

developed by Paribakht and Wesche.

Self-report Categories
I Idon’t remember having seen this word before.
Il Ihave seen this word before, but I don’t know what it means

i I have seen this word before, and I think it means . (synonym or
translation)

IV 1 know this word, it means . (synonym or translation)
I can use this word in a sentence: . (Write a sentence.)

v (If you do this section, please also do Section IV.)

(Paribakht and Wesche, 1997)

Figure 3.1: VKS elicitation scale
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From the elicitation scale of VKS in Figure 3.1, we can see that the last
category (V) requires the participant or test-taker to write a sentence with the target
word. It helps us know whether the participant can use the target word accurately in a
sentence but it was deleted when the VKS was used in this pilot work because this
category is beyond the scope of the yes/no test. The yes/no test is claimed to test only
the ability to recognize target words and to understand the meaning. Therefore, the
VKS used in this study is a four-point scale rather than a five-point scale. Moreover,
since the participants completing the VKS were all Thai, the VKS was translated into
Thai in order to make sure that the VKS tests vocabulary knowledge rather than the
ability to comprehend the description of each category. Before the participants were
asked to complete the test, a Thai lecturer was asked to check the clarity and

appropriateness of the language used in the test.

Eight words were randomly selected from each level in the yes/no test
by using “Research Randomizer” (Urbaniak and Plous, www, 2007). Since there were
four levels in the yes/no test, there were 32 words in the VKS: quiet, garden, local,
health, burn, invite, ordinary, drag, soul, extract, manner, merry, jungle, grove,
elegant, spontaneous, brilliant, cheap, couple, community, nasty, grace, tough, holy,
donate, elbow, greedy, trophy, ripe, heave, legislate and disruption. The Thai and the

English versions of the VKS are presented in Appendix C.

Although the number of points in the scale is different from the scales
developed by Paribakht and Wesche, the scoring method is the same. A participant
who reports that he/she has never seen the target word by selecting category I will get

one mark. The participant will get two marks if they select category II or if they select
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category III or IV but they cannot write any correct synonym or meaning. A score of
3 indicates that an appropriate synonym or translation has been given for categories
IIT and IV. By way of illustration, the possible scores for a target word on the VKS

and their relationship to the self-report categories are given in Figure 3.2.

Self-report Categories Possible Scores Meaning of Scores

| T 1 The word is not familiar at all.

The word is familiar but its meaning

given.

v 2 .
/ is not known.
11 //; A correct synonym or translation is

Adapted from Paribakht and Wesche (1997)

Figure 3.2: VKS scoring categories and meaning of scores

From Figure 3.2, we can see that the minimum possible score is one
and the maximum is three. The participant who does not know anything about the
word will get a score of one and the participant who knows the meaning of the target

word will get a score of three.

3.1.3 Data Collection Procedures in the Pilot Work of the Yes/no Test

Before the data were collected, the participants were informed the purpose of
the pilot work. They were also given the opportunity to not participate or to withdraw
at any time they wished. All of them agreed to take part in the pilot work and none
chose to withdraw. They were asked to sit on every other chair in order to promote

examination conditions and avoid peeking.



51

When the yes/no test was administered, all of the participants in the pilot work
were asked to circle the words in the test that they know well enough to say what they
mean. They were also informed that the test contains pseudowords or non-existing
words but they do not have any clues of how many and their location in the test

(Huibregtse et al., 2002).

As mentioned in 3.1, the pilot work of the yes/no test aimed to investigate
reliability, concurrent validity and construct validity of the yes/no test. In order to
investigate reliability and concurrent validity of the yes/no test, 75 Thai university
students were asked to complete the yes/no test and then the translation test for the
pilot work of the yes/no test. They were not allowed to use any dictionaries. They had

45 minutes to complete the yes/no test and the translation test.

One month later, 62 Thai university students taking part as the participants in
the pilot work were asked to complete the yes/no test and the VKS respectively in
order to investigate the construct validity of the yes/no test. Before the yes/no test and
the VKS were administered, these participants were told the purpose of the pilot
work, the formats and the instructions of the yes/no test and the VKS because these
two tests were quite new to them. They had 45 minutes to complete the yes/no test

and the VKS. Dictionaries were not allowed.

3.1.4 Data Analysis for the Pilot Work of the Yes/no Test

In order to investigate reliability, concurrent validity and construct validity of
the yes/no test, Cronbach’s alpha, Pearson product-moment correlation coefficient or
Pearson r, frequency and percentage were used as methods of data analysis. Each

method is presented in detail below.
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3.1.4.1 Cronbach’s Alpha for the Pilot Work of the Yes/no Test

Cronbach’s alpha (o) is a measure of the degree to which the items are
homogenous or consistent with each other (Richards and Schmidt 2002). It was used
in this pilot work to investigate reliability of the yes/no test. In order to calculate
Cronbach’s alpha coefficients in SPSS 16.0, the answers of the participants in the first
group were entered or typed into SPSS. Numbers 1 to 4 were used to represent the
participants’ answers on the yes/not test in the SPSS. Number 1 referred to the “yes”
response to a target word or the selection of a target word, number 2 referred to the

3

“no” response to a target word, number 3 referred to the “yes” response to a
pseudoword and number 4 referred to the “no” response to a pseudoword. In order to
analyze the data, the reliability analysis command in SPSS was Analyze, Scale and
then Reliability. The result of Cronbach’s alpha was in terms of a coefficient between
0 and 1. The test was said to be reliable if the Cronbach’s alpha coefficient was higher
than the acceptable criterion of 0.70 (Fraenkel and Wallen, 1993).

3.1.4.2 Pearson Product-Moment Correlation for the Pilot Work of

the Yes/no Test

Pearson product-moment correlation or Pearson r is a measure of the
correlation between two variables giving a correlation coefficient ranging from +1 to -
1. It was employed in this pilot work to investigate concurrent validity of the yes/no
test. It calculated correlation coefficients between scores on the two forms of the
yes/no test and the two forms of the translation test with the assistance of SPSS 16.0.
To be able to analyze the data, the command in SPSS was Analyze, Correlate and

then Bivariate.
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3.1.4.3 Frequency and Percentage for the Pilot Work of the

Yes/no Test

Frequency was used in this pilot work to present the numbers of
responses where performance on the yes/no test and the VKS matched each of the
four conditions. These conditions were: 1) the participants circled a target word in
order to report that they know the meaning of the word and when they were asked to
complete the VKS, they could translate the word correctly (Condition A); 2) the
participants reported that they knew the meaning of the target word but they could not
give accurate meaning or synonym of the target word (Condition B); 3) the
participants reported in the yes/no test that they did not know the meaning of the word
and they could not give accurate translation in the VKS (Condition C); and 4) the
participants did not say yes to the target word but they could translate the word

correctly (Condition D).

After counting the responses where performance on the yes/no test and
the VKS matched each of the four conditions, the numbers of responses were
converted into percentage. Percentage is a way of expressing a number as a fraction
of 100. It was denoted in the pilot work of the yes/no test using the percent sign “%”.
In order to calculate percentage, the total number of responses for each condition was

divided by the total amount of participants and then multiplied by 100.
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3.2 Phase 2: Pilot Work of the Reading Comprehension Test

This phase was to find out whether the reading comprehension test was
appropriate for the study. The reading comprehension test was investigated in terms
of face validity, reliability, item difficulty and item discrimination. This section
describes the research methodology of the pilot work of the reading comprehension
test. It includes the information on participants, instruments, data collection

procedures and data analysis.

3.2.1 Participants in the Pilot Work of the Reading Comprehension Test

According to Table 3.1, two groups of participants took part in the pilot work
of the reading comprehension test. The participants in the first group were 5
university lecturers and the participants in the second group were 90 university
students. The 5 experienced university lecturers who were supposed to be familiar
with teaching and testing reading were asked to take part in the investigation of face
validity of the reading comprehension test so as to check whether the test appears to
test the ability to scan and paraphrase specific information or not. In addition, the 90
participants who were university students were asked to take part in the investigation
of reliability and item analysis in order to check the extent to which the test gave
consistent results and to find out whether the individual items in the test were

appropriate for university students. The details of each group are presented below.

Five Thai university lecturers were asked to take part in the pilot work of
reading comprehension test. They had at least three years of experience of working as
a lecturer in a university. They had experienced teaching fundamental English courses

at a public university and constructing tests of English language skills including
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reading, writing, speaking and listening. Their ages ranged from 30 to 45 years of age.

They were named Teacher A, Teacher B, Teacher C, Teacher D and Teacher E.

The participants in the second group in the pilot work of the reading comprehension
test were 90 Thai university students. Forty-five of them were studying the last class of a
fundamental English course called English IV at Suranaree University of Technology. The
course aims to improve the students’ reading skills. They had two classes per week taught
by the same teacher. The other 45 participants were students at Kasetsart University. They
were studying the second class of the fifth fundamental English course intending to
improve students’ reading proficiency. They had a three-hour class per week. They had
studied four fundamental English courses at the university. They were about 21-23 years
old. They shared similar educational backgrounds, studying English as a foreign language,
having approximately 16-19 years of exposure to English and majoring in science-oriented
fields. They had a wide range of levels of English language proficiency from beginners to
pre-intermediate. They learned new vocabulary both inside and outside the classroom

through the reading materials assigned by the teacher.
3.2.2 Instruments for the Pilot Work of the Reading Comprehension Test
There were two research instruments in the pilot work of the reading

comprehension test. These instruments were 1) a reading comprehension test and 2) a

questionnaire for investigating face validity of the test. Each instrument is presented below.
3.2.2.1 Reading Comprehension Test in the Pilot Work of the
Reading Comprehension Test

The reading comprehension test aimed to test the ability to scan and

paraphrase specific information. There were four sections in the reading
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comprehension test. Each section was comprised of a reading passage and six
comprehension questions so there were four reading passages and twenty-four
questions in the test. The passages were 130-160 tokens long. The reading
comprehension test is given in Appendix D. After the reading comprehension test had
been completed, it was scored. Each of the four sections was scored separately. Each

test item was worth one mark. The participant who got a correct answer on an item
got one mark. The participant whose answer did not match the answer key got zero.

The maximum score on each section was six and the minimum was zero.

According to Chapter 2, there are several factors influencing reading
comprehension. These factors are, for example, interest and motivation, background
knowledge, legibility of print, illustration and colour, conceptual difficulty, LFP and
syntax. Some of these factors such as legibility of prints, illustration, color, LFP and
syntax can be controlled while some factors such as interest, motivation, background
knowledge, conceptual difficulty cannot be controlled. These controllable factors
were controlled in this study in order to ensure that LFP is likely to be the only factor
influencing text difficulty and reading comprehension. In order to control the factors,
guidelines for controlling these variables and selecting reading passages were

constructed and presented below.

3.2.2.1.1 Text Type

Researchers have studied how different text types might
influence comprehension in L1 studies (Hiebert, Englert, and Brennan, 1983; Englert
and Hiebert, 1984; Mandler, 1978; Abu-Rabia, 1998; Shin, 2002), L2 and foreign

language studies (Carrell, 1984, 1985: Okumura, 1998; Ayatollahi, 2003; Kobayashi,
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2004; Parvaresh and Nemati, 2008) and both L1 and L2 studies (Brantmeier, 2005).
Dennis (1982) and Brantmeier (2006) report that text type is likely to be a factor that
influences how a reader reads, comprehends and/or remembers the content. Hence, it
is necessary for us to control it. Werlich (1976 quoted in Trosborg, 1997) classifies

texts into five types: description, narration, exposition, argumentation and instruction.

1) Description refers to texts that show differentiation and

interrelation of perceptions in space.

2) Narration refers to texts that show differentiation and interrelation

of perceptions in time.

3) Exposition refers to texts that provide information or general

concepts about and explain a particular subject.

4) Argumentation refers to texts that evaluate relations between
concepts through the extraction of similarities, contrasts, and

transformations.

5) Instruction refers to texts that provide planning of future behavior
with option (advertisements, manuals, recipes) and without option

(legislation, contracts)

To be able to select text type of reading passages in the reading
comprehension test, text types of reading passages in entrance examination and
reading practice books were investigated. After looking through reading passages in
entrance examination in academic years 1992-2003, some commercial books and

practice books such as Multiple Reading Skills (Boning, 1995); Cambridge Practice
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Tests for IELTS 1 (Jakeman and McDowell, 1996); IELTS Preparation and Practice
(Sahanaya, Lindeck and Stewart, 1998); 101 Helpful Hints for IELTS Academic
Module (Adams and Peck, 2000); Cambridge IELTS 2 (University of Cambridge
Local Examinations Syndicate, 2000); Cambridge IELTS 3 (University of Cambridge
Local Examination Syndicate, 2002); Insight into IELTS Extra with Answers
(Jakeman and McDowell, 2003); 404 Essential Tests for IELTS (Scovell, Pastellas
and Knobel, 2004); Barron’s TOEFL iBT 2006-2007 (Sharpe, 2006); and The Official
Guide to the New TOEFL iBT (Educational Testing Service, 2007¢), it was found out
that expository texts are frequently used. In addition, when we look through research
concerning reading and text types, we can see that the most prominent investigated
text type is exposition (Ogle, 1986; Salager-Meyer, 1991; Varnhagen, 1991; Rosa,
1994; Lehto, Scheinin, Kupiainen and Hautamaki, 2001; Degand and Sanders, 2002;
Linderholm and Van Den Broek, 2002; Kobayashi 2004; Kobayashi, 2007; Ozgungor
and Guthrie, 2004; Fang, 2008) It is sometimes examined with narration (Okumura
(1998); DuBravac and Dalle (2002); Irene-Anna, Polyxeni, Christina and Panayiota

(2005).

When students can prominently find expository texts in the
reading sections of Entrance Examination, IELTS as well as TOEFL, it was selected
for two reasons. One is that the students tend to be familiar with this text type. The
other reason is that when students tend to regularly find this text type, it is likely that
it is the text type of reading passages that most of the teachers and the students would
like to select. It will then be good if the vocabulary-based readability index was
devised in order to help the teachers or students select reading passages with the text

type that the students are prominently exposed to. In addition, as mentioned earlier,
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this text type is investigated in many pieces of research so it seems to play an
important role in reading. Therefore, exposition was selected as the text type of the
reading passages in the reading comprehension test. To be able to select expository

texts or reading passages with exposition, we need the guidelines below:

Guideline 1: Fiction texts are ignored.

Guideline 2: Expository passages are subject oriented. They focus on a specific topic.

Guideline 3: Reading passages that give examples; describe a process of doing or
making something; analyse causes and effects; define a term or concept; divide
something into parts; classify something into categories (Richards and Schmidt,
2002); inform, explain or enumerate something; convey an idea; or demonstrate

knowledge of a subject matter are expository texts.

After analysing text types of reading passages, we had a
number of expository passages. We, then, looked at another aspect of reading needed

to be controlled — length of the reading passages.

3.2.2.1.2 Text Length

Few researchers have commented on the effects of long texts
on readability and a study on the impact of text length on students’ reading
comprehension does not show a significant impact on the students’ performance on
reading tests with different lengths of reading passages (Mehrpour and Riazi, 2004).
However, it has an effect on the participants’ motivation (Huhmann, Mothersbaugh,
and Franke, 2002; Mori, 2002) to complete a test. Motivation is a factor relating to

success in second or foreign language learning (Gardner and Lambert, 1972; Simon,
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Howe and Kirschenbaum, 1972, Wen, 1997; Melendy, 2008). When the motivation is
low, students’ English language proficiency or performance tends to decline
(Srivarakan and Tananuraksakul, 2002; Bolanle, 2007). Therefore, it is crucial to
select reading passages with the same length in order to prevent any effect that might
be caused by text length. This study is not the first one that controls the text length.
Some studies in readability like Ownby (2005) also controls numbers of words of the
sample of texts used in the studies in order to prevent any effect of the length of texts

on readability.

As mentioned earlier that the reading passages in the reading
comprehension test were 130-160 tokens in length and there were only six test items
in each section because it was estimated that this was the optimal length for university
students. After the ninety participants who were 45 participants from Suranaree
University of Technology and 45 participants from Kasetsart University completed
the test, ten of them (five from each university) were randomly selected and asked to
rate the suitability of the text length from too short (1) to too long (5). They all
selected number 3 which meant that the length was optimal. This shows that the
reading passages with 130-160 tokens tend to be suitable for these participants who
were assumed to have similar reading proficiency and educational backgrounds to the
participants in Phase 3: the development of the vocabulary-based readability index

and Phase 4: the validation of the vocabulary-based readability index.

The following guideline used to select reading passages with
optimal length and the length of each reading passage selected for the reading

comprehension test are shown below:
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Guideline: The reading passages, which are longer or shorter than 130-160 tokens or

running words counted by Microsoft Word 2003, are discarded.

Table 3.2: Length of Reading Passages in the Reading Comprehension Test with

Four Passages

Passage |

Passage 11

Passage 111

Passage IV

| No. of words

145

151

130

146

After getting expository texts with 130-160 tokens, LFP of

these texts was analysed following the guideline for analyzing LFP (see below).

3.2.2.1.3 Lexical Frequency Profile of Reading Passages in

the Reading Comprehension Test in the Pilot Work of the

Reading Comprehension Test

As mentioned in Chapter 2, LFP refers to proportion of low and

high frequency words. A reading passage with a lot of high frequency words tends to

be easier than a passage with a lot of low frequency words because readers including

the participants tend to be more familiar with the high frequency words than low

frequency ones. Hence, controlling LFP enables us to classify the level of difficulty of

reading passages in order that we can investigate whether the participants find the

four reading passages in the reading comprehension test varied in terms of difficulty

when LFP is varied. The control of LFP is based on the assumption that readers who

know 95% of tokens in a reading passage can understand that passage (Laufer, 1989).

The guideline for selecting reading passages with suitable LFP is given below:
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Guideline: Expository texts with 130-160 tokens that have lower than 95% of tokens
from the first word list; the first and the second; the first, the second and the third;

word lists or all of the four word lists are discarded.

According to the guideline, Passage One or the first passage in
the test should have 95% of tokens from the first frequency band or the first 1000
most frequent word families from the BNC, Passage Two has 95% of words from the
first and the second 1000 most frequent word families and so on. The numbers and
percentage of LFP from the four selected reading passages are presented Table 3.3

below:

Table 3.3: Lexical Frequency Profile of the Four Reading Passages in the Reading

Comprehension Test in the Pilot Work of Reading Comprehension Test

Passage Passage Passage Passage
One Two Three Four
— :
Tokens/% inthe first BNC | 109,05 66 | 120/84.87 | 110/84.62 | 110/78.01
word list
L
Tokens/% in the second BNC |/, 16/10.53 | 10/7.69 10/7.09
word list
L .
Tokens/% in the third BNC | 0 o 2132 7/5.28 6/4.26
word list
L
Tokens/% in the fourth BNC | ) 0/0.00 0/0.00 10/7.09
word list
Off-list 0/0.00 5/3.29 3231 5/3.55

The numbers and the percentage of tokens from each of the
four BNC word lists are given in Table 3.3. The number before the slash (/) refers to
numbers of tokens from each BNC word list and the number after the slash (/) refers
the percentage of tokens from each BNC word list. By way of illustration, let us look
at LFP in Passage One presented in the above table. It is shown that 139 tokens out of

145 tokens or running words in Passage One are from the first BNC word list
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consisting of the first 1000 most frequent word families and these 139 tokens make up

95.86% of the total tokens in the text.

We can see from Table 3.3 that all of the selected passages meet
the guideline for LFP. Passage One has 95.86% of tokens from the first BNC word list;
95.40% of tokens in Passage Two are from the first two word lists (the first and the
second 1000 most frequent word families); 96.92% of tokens in Passage Three are from
the first three word lists (the first, the second and the third 1000 most frequent word
families) and 96.45% of tokens from Passage Four are from the first four word lists (the

first, the second, the third and the fourth 1000 most frequent word families).

3.2.2.1.4 Sentence Length

Some traditional readability formulas like Flesch reading
formula, Dale-Chall readability formula and Flesch-Kincaid readability test use
average sentence length (total words divided by total sentences) as a proxy of
grammatical complexity in order to predict readability (Dale and Chall, 1948; Flesch,
1979; Ownby, 2005). It is normally considered that long sentences are difficult to
understand because they often contain a number of subordinate clauses which may
cause grammatical complexity. Moreover, when readers read long sentences, it is
difficult for them to bear all of their points in mind because there are often so many
points in a long sentence. It is hard for the readers to remember the first part of the
sentence when they are reading the last part. In other words, long sentences overload
the memory system while short sentences do not. However, it is not definitely true

that passages written in short sentences will always be better understood. Chapanis
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(1965; 1988 quoted in Hartley, 1996) provides abundant examples of short texts that

are difficult to understand. Below is one of the examples:

PLEASE

WALK UP ONE FLOOR

WALK DOWN TWO FLOORS

FOR IMPROVED ELEVATOR SERVICE

The above notice can be interpreted into several ways, for
instance, “to get on the elevator I must either walk up one floor, or go down two
floors” and “to get on the elevator I must first walk up one floor and then down two
floors”. Actually, this notice means “Please, don’t use the elevator if you are only
going a short distance”. This example shows that short sentences are not always easy

to understand.

The effect of the average sentence length on readability of
reading passages is still questionable. However, there is no research stating that the
sentence length which may affect text complexity does not make texts difficult at all.
Therefore, it is good to control the average sentence length of the reading passages
used in the study in order to reduce the possibility that the variable might distort the

data. The guidelines are presented below:

Guideline 1: The average sentence length which is not greater than 20 to 30 words is

considered acceptable (Hartley, 1996).

Guideline 2: The average sentence length of the four reading passages should be

similar.

The average sentence length of the four reading passages

presented in Table 3.4 below was calculated by using the spelling and grammar tool
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of Microsoft Word 2003. When the spelling and grammar check is completed, the
average sentence length or words per sentence is presented on the window of

readability statistics.

Table 3.4: The Average Sentence Length of the Four Reading Passages in the

Reading Comprehension Test

Passage Passage Passage Passage
One Two Three Four
| Average Sentence Length 18.1 18.8 18.5 18.2

From Table 3.4, we can see that the four reading passages have
similar average sentence length. The average sentence length of the four reading
passages is 18s which is fewer than 20. This means that the average sentence length of

the passages is satisfactory because it meets the above guidelines.

So far, we have seen how some factors that might influence
reading comprehension were controlled. It is interesting to see how the reading
comprehension test was constructed. The construction of the test items in the reading

comprehension test was based on the test specifications below:
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Table 3.5: Test Specifications of the Reading Comprehension Test

Purpose of the test

To test the ability to scan and paraphrase
or restate specific information

Test-takers

Thai male and female university students.
They study English as a foreign language.
They are about 17-23 years old.

Structure of the test

There are four sections in the test. Each
section is comprised of a reading passage,
six test items or reading comprehension
questions. This test is not related to any
particular course of study of any students
including the participants taking part in
the study.

Test method

Multiple-choice questions are used in the
test. Each item is made up of three parts:
1) the question or stem; 2) a single
correct answer; and 3) three distracters or
plausible answers

Text type

Exposition

Text length

130-160 words

Level of cognitive domain

Knowledge and comprehension

Level of comprehension

Literal comprehension

Criteria for scoring method

The answer key was provided for
markers. The test-takers or participants
who choose a correct answer get one
mark per test item and the ones who
choose distracters get zero.

According to Chapter 2, reading comprehension is defined as

the level or degree of readers’ understanding of a text and the understanding of the

text is defined as the ability to scan or look for specific information and paraphrase it

so the purpose of the reading comprehension test of the present study is to test the

participants’ ability to scan and paraphrase specific information.

In order to test the participants’ ability to scan and paraphrase

specific information, the traditional approach in measuring reading comprehension

was selected. This approach is to write test items that ask questions about specific

texts (Pyrczak, 1972) in order to ask the participants to scan and paraphrase specific
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information. A variety of test methods has been employed by test writers to assess the
ability to scan and paraphrase (Perkins, 1984). These methods are, for example,
multiple choice questions, matching techniques, ordering tasks, dichotomous items,
short-answer tests (Alderson, 2000). There have been several attempts such as
Shahomy (1984); and Kobayashi (2002) confirming that different test methods would
yield different results. In order to make sure that test methods would not affect the
participants’ reading proficiency or performance on the reading comprehension test,
only one test method was used in the test and the selected method was multiple-choice
technique. It was chosen for four reasons: 1) this test method is one of the most
commonly used types (Heaton, 1975) for testing reading comprehension (Alderson,
2000) especially scanning and paraphrasing so all of the participants tend to be
familiar with it; 2) multiple-choice questions allow objective scoring (Bensoussan,
1984; Seaman, www, 2003) so it is easy to mark (Madsen, 1983; Higgins and Tatham,
www, 2003); 3) it limits assessment bias caused by participants’ or test-takers’ poor
writing skills (Mandernach, www, 2003); and 4) the selection of multiple-choice test
format was influenced by comprehension tests of McCall and Crabbs (1925). There
are six books in the series labeled A-F. Each book provides 60 reading passages
followed by 8 multiple-choice questions. Questions are set up like standardized test
questions so as to familiarize children with the format (Cathy Duffy Reviews, www,
2009). These tests were used most widely as a basis for deriving readability formulas.
Chall (1958) called the McCall-Grabbs passages the best criteria devised for
readability work because the passages are carefully graded in order of difficulty in
terms of linguistic variables such as word frequency and sentence length and

researchers can consider the linguistic factors associated with text difficulty and
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combine them into a formula (Harrison, 1980). However, these tests are not used in
this study for two reasons: 1) this study does not apply the linguistic factors or
variables mentioned in the books and 2) the books are unfortunately not available in
Thailand. However, it is a good idea to familiarize the students by using the multiple-
choice questions. Hence, the multiple-choice technique is used in the reading

comprehension test of the present study.

According to Bloom, Engelhart, Furst, Hill and Krathwohl
(1956), there are six levels of cognitive domain which require test-takers or
participants to demonstrate 1) knowledge i.e. the student remembers information
previously read and recalls; 2) comprehension i.e. the student understands what is
being read, interprets and restates into own words; 3) application i.e. the student
applies information or skill to reach an answer; 4) analysis i.e. the student breaks
down the information into its constituent elements or parts so that the organizational
structure may be understood; 5) synthesis i.e. the student puts together elements or
parts to form a whole; and 6) evaluation i.e. the student makes judgments about the
value of material or method for a given purpose. In the present study, only knowledge
and comprehension were tested because the reading comprehension test aims to only
measure the ability to scan and paraphrase specific information. Application, analysis,
synthesis and evaluation seem to require more complex cognition than comprehension

and knowledge so they tend to go beyond the purpose of the test.

According to Chapter 2, only literal comprehension was tested
because of the participants’ low level of reading proficiency and because the reading

comprehension test aims to test the participants’ ability to scan and paraphrase
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specific information. Questions of interpretative and applied comprehension tend to
be more difficult (Holtzman, 2008) than literal comprehension questions because they
do not only require the test-takers or participants to understand the reading passages
but they also involve combining their understanding with their own knowledge and

intuitions (Day and Park, 2005).

The reading comprehension test was constructed based on the
test specifications in Table 3.5. After constructing the test, it was given to an English
native university lecturer and a Thai university lecturer in order to ask them to
comment on the suitability of the stems and options of the questions or test items as
well as the language use in the test and in the questionnaire. The test was then

corrected following the comments.

3.2.2.2 Questionnaire for Investigating Face Validity of Reading

Comprehension Test

The questionnaire for investigating face validity of the reading
comprehension test was a 3-point scale. The three points on the scale were +1 (agree
that the item appears to measure the objective), 0 (unsure that the item appears to
measure the objective) and -1 (disagree that the item appears to measure the
objective). It consisted of 24 items (see Appendix E). The purposes of this
questionnaire were to investigate face validity — the degree to which the test appears
to measure the knowledge or abilities it claims to measure, based on the subjective
judgment of observers (Richards and Schmidt, 2002) — by asking five lecturers to rate
whether they agreed that the reading comprehension test appeared to test the objective

which is the ability to scan and paraphrase specific information.
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3.2.3 Data Collection Procedures of the Pilot Work of the Reading

Comprehension Test

When the reading comprehension test had been constructed and revised based
on a Thai lecturer and a native English lecturer, it was investigated in terms of face
validity in order to make sure that the test appears to test the participants’ ability to
scan and paraphrase specific information. The face validity of the reading
comprehension test was investigated by asking five lecturers to complete the
questionnaire with 3-point rating scale for investigating face validity (see Appendix
E). These lecturers were informed the purposes of the reading comprehension test and
the pilot work. They were asked to look through the test and complete the
questionnaire without time limit. In the questionnaire, they were asked to rate whether
they agreed that the reading comprehension test appeared to test the objective which
is the ability to scan and paraphrase specific information on 3-point rating scale. The
scale was valued +1 (agree that the item appeared to test the objective), O (unsure that
the item appeared to test the objective) and -1 (disagree that the item appeared to test
the objective). The participants were also given definitions of scanning and
paraphrasing in order to make sure that all of the participants would define these

terms in the same way.

After investigating face validity of the reading comprehension test, the test
was distributed to 45 students at Suranaree University of Technology and 45 students
at Kasetsart University on two different days in the same week. Before the test was
administered, they were informed the purposes of the pilot work and the reading

comprehension test. They were also notified their rights to withdraw at anytime they
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wished. None of them chose to withdraw. They were asked to sit on every other chair
in order to promote examination conditions and avoid peeking. They had 1 hour to

complete the test.

3.2.4 Data Analysis in the Pilot Work of the Reading Comprehension Test

To be able to investigate the face validity, reliability, item difficulty and item
discrimination, three methods of data analysis were used. These methods were mean,

Cronbach’s alpha and item analysis.
3.2.4.1 Mean

The investigation of face validity in the pilot work of reading
comprehension test employed the questionnaire with 3-point scales. The questionnaire
aimed to investigate the extent that each item appeared to test the objective of the test
which is the ability to scan and paraphrase specific information. Each of the three
points was +1 (agree that the item appeared to test the objective), 0 (unsure that the
item appeared to test the objective) and -1 (disagree that the item appeared to test the
objective). The data obtained from this questionnaire were analyzed by averaging the
responses from all of the five lecturers in order to investigate face validity. The
possible mean could range from -1 to 1.

If the mean was 0.5 to 1.0, it meant that the lecturers agreed that the
item appeared to test reading comprehension in terms of scanning and paraphrasing.
On the other hand, if the mean was below 0.5, it meant that the item did not appear to

test the objective and did not have face validity (Pinyoanantapong, 1984).
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3.2.4.2 Cronbach’s Alpha in the Pilot Work of the Reading

Comprehension Test

Cronbach’s alpha (o) was employed with the assistance of the SPSS
16.0 in order to investigate reliability of the reading comprehension test. It is a
measure of the degree to which the items are homogenous or consistent with each
other (Richards and Schmidt 2002). It is the most common way of estimating test
reliability (Wiersma and Jurs, 2005). In order to use Cronbach’s alpha to investigate
or estimate reliability, numbers 1 to 4, representing the options a, b, ¢ and d
respectively, were typed or entered in the SPSS window of data view. In order to
analyze the data, the reliability analysis command in SPSS is Analyze, Scale and then
Reliability. The result of Cronbach’s alpha was reported in terms of a coefficient
between 0 and 1. The test was said to be reliable if the Cronbach’s alpha coefficient
was higher than the acceptable criterion of 0.70 (Fraenkel and Wallen, 1993).

3.2.4.3 Item Analysis in the Pilot Work of the Reading

Comprehension Test

Item analysis refers to the use of various statistical procedures for
analysing and improving the quality of items (Bachman and Palmer, 1996). It is the
process of looking at the item-by-item responses of a test (School Improvement in
Maryland, www, 1997-2009). According to classical test theory, item difficulty and
item discrimination were used as the quantitative criteria for judging whether an item
was good (Castillo, 1990). The item difficulty is used to investigate whether the
difficulty of an item is suitable for the level of participants’ knowledge or proficiency
and item discrimination indicates whether the scores on the item differentiate among

the abilities of the participants (MEC Scanning Office, www, 1997).
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The 90 participants’ answers on the reading comprehension test in this
pilot work were used for the item analysis in order to check whether each item is
appropriate in terms of item difficulty and item discrimination. Item difficulty
involves the difficulty of each of the items. It is determined by the proportion of
students correctly responding to an item. Item discrimination is the correlation
between a test item and the total score (Schmidt and Embretson, 2003). It investigates
the extent that a test item discriminates good and poor students. The item difficulty
and item discrimination of each of the 24 items in the reading comprehension test
were analyzed by Simple Items Analysis or SIA. SIA is computer software developed

by Chayut Piromsombut (www, 2002).

For this pilot work of the reading comprehension test, any test items
with the value of 0.20-0.80 for the item difficulty and 0.20-1.00 for the item
discrimination were considered appropriate or acceptable and no change or
improvement was needed (Garrett, 1966). Any items which did not meet the
acceptable criteria of both item difficulty and item discrimination needed to be

discarded or improved.

3.3 Phase 3: Development of VVocabulary-based Readability Index

This phase aimed to devise the vocabulary-based readability index. According
to Chapter 1 and Chapter 2, there were three components of the index. These
components were: 1) indication of text difficulty by LFP; 2) prediction of reading
comprehension at different vocabulary size and 3) prediction of reading

comprehension at different TSVK. The research methodology of this phase is



74

presented below in terms of participants, variables, instruments, data collection

procedures and data analysis.

3.3.1 Participants for the Development of Vocabulary-based Readability

Index

There was one group of participants taking part in the phase. They were 102
Thai university students at Suranaree University of Technology. While they were the
participants for this phase of the study, they were studying in the first class of English
V course which is the last compulsory fundamental English course at the university.
They were named Participant 1 to Participant 102. They had just learned and practiced
reading skill in English III and English IV courses through World Class Readings 2
(Rogers, 2005) which is a reading practice book. They were about 20-23 years old.
They shared similar educational backgrounds, studying English as a foreign language,
having approximately 15-18 years of exposure to English and majoring in science-
oriented fields. They had a wide range of levels of English language proficiency from

beginners to pre-intermediate.

When the data were collected, there were 120 participants. After analyzing the
data, 18 students were discarded from the study because they did not circle any word
in the reading passages in the reading comprehension test or self-report on unknown
words for testing TSVK but they could not translate some words in the translation test

for testing TSVK. Hence, there were 102 participants in this phase.
3.3.2 Variables

As mentioned in Chapter 1, the development of the vocabulary-based

readability index would involve the text-based variable which is LFP and the reader-
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based variables which are vocabulary size and TSVK. Additionally, according to
Chapter 2, the vocabulary-based readability index was comprised of three components
which are 1) indication of text difficulty by LFP; 2) prediction of reading
comprehension at different vocabulary size and 3) prediction of reading comprehension
at different TSVK. Therefore, the variables involved in this study were LFP, vocabulary
size, TSVK and reading comprehension. These variables are presented below in terms
of independent variables used to predict what would happen to a dependent variable to
which it is related in some ways (Seliger and Shahomy, 1989) and a dependent variable,
which is a variable that changes or is influenced according to changes in one or more

independent variables (Richards and Schmidt, 2002).

3.3.2.1 Independent Variables

There are three main independent variables: 1) LFP; 2) vocabulary
size; and 3) text-specific vocabulary knowledge (TSVK). Each of these variables is

presented in detail below.

3.3.2.1.1 Lexical Frequency Profile

Lexical frequency profile or LFP refers to the proportions of
low and high frequency words in a text. It was analyzed by RANGE — computer
software (see 3.3.31). Four frequency bands: 1) the first 1000 most frequent word
families; 2) the second 1000 most frequent word families; 3) the third 1000 most
frequent word families; and 4) the fourth 1000 most frequent word families were used

in this study.
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3.3.2.1.2 Vocabulary Size

There have been several attempts to measure receptive
vocabulary size and productive vocabulary size because “knowing students’ receptive
vocabulary size provides teachers with a gauge as to whether those students will be
able to comprehend a text or a listening task, whereas knowing their productive
vocabulary size provides some indication as to the degree to which students will be
able to speak or write (Webb, 2008). As this study focuses on reading comprehension
(see 2.2) and readability (2.3) and as mentioned in 2.5 that receptive vocabulary is the

main focus, only receptive vocabulary size was tested.

EE1Y

Vocabulary size in this study refers to students’ “quantity of
vocabulary knowledge” (Gerrits, 2009) in terms of recognition of written form of
words and meanings on four word lists based on the first, the second, the third and the

fourth 1000 most frequent word families from the British National Corpus (BNC).

The participants’ vocabulary size was tested in this study by a yes/no test.

3.3.2.1.3 Text-specific Vocabulary Knowledge

Text-specific vocabulary knowledge or TSVK refers to
students’ knowledge on vocabulary in a text. The TSVK was one of the three
independent variables investigated in the study. It was tested by two TSVK tests,
which are a self-report on unknown words requiring the participants to read a passage
and circle unknown words and a 32-item translation test requiring the participants to
translate the underlined target words selected from the passage (see 3.3.3.3). The
participants’ TSVK was presented in terms of percentage of running words or tokens

in a text known by individual students.
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3.3.2.2 Dependent Variable

The only dependent variable in this study is reading comprehension. It

was tested by a reading comprehension test pres