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ABSTRACT

The aims of the study were to survey and compare the reading strategies
used for reading English research articles of postgraduate students in the academic
fields of science and technology at King Mongkut’s Institute of Technology
Ladkrabang. The sample included 235 postgraduate students studying in the Master's
degree programs and doctoral degree programs in the academic fields of science and
technology in the academic year 2014. The study used the purposive sampling
method. The research instrument used was the Research Article Reading Strategies
Questionnaire developed based on Oxford's (1990) framework. The Cronbach's Alpha
Coefficient of the questionnaire was .90. The data were analyzed for means (X) and
standard deviations (S.D). The variations of reading strategies used by postgraduate
students were checked using One-way Analysis of Variances (ANOVA). The results
showed that the postgraduate students in the academic fields .of science and
technology utilized reading strategies for reading English research articles at a high
level (X=3.61). The categories of reading strategies were ranked as the following: 1)
Metacognitive (X=3.76), 2) Affective (X=3.67), 3) Social (X=3.63), 4) Cognitive
(X=3.59), 5) Compensation (X=353), and 6) Memory (X=3.53). Moreover, there was
a statistically significant difference in the social strategy used by the postgraduate

students from different academic fields at p<0.05*.
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CHAPTER 1
INTRODUCTION

English has been used as an international [anguage for communication
(Crystal, 2005; Tardy, 2004). In addition, it has been regarded as the language of
science and technology and international scholarly research publications (Crystal,
2005; Grabe & Kaplan, 1996; Grabe & Stoller, 2002). English is said to be the
dominant language of science and technology because a lot of scientific materials,
such as textbooks and research articles, are published in English (Cargill & O'Conner,
2006; Karimnia, 2013; Komiyama, 2009; Tardy, 2004). In essence, scholarly research
articles published in English are the main sources of relevant scientific knowledge
since they provide essential, up-to-date, and breakthrough information for future
research  (Kanoksilapatham, 2005; Okamura, 2006). Therefore, researchers and
postgraduate students often read English research articles extensively in order to
enrich their research knowledge and experience for conducting their own empirical
studies.

When engaging in their disciplinary research traditions, postgraduate students
need to base their research studies on the established theory and recent research
findings published in their specialized areas. Thus, they have to read research
materials extensively, carefully, and critically in order to obtain a deep understanding
and extract essential information from English research articles. Then, they have to
utilize their research skills and information obtained from the recent research findings
of others to conduct their own research study in order to advance their fields, fill in
the research gaps, and contribute to their academic disciplines with new research
findings. |

Clearly, a number of postgraduate students who use English as their second
language (ESL) and foreign language (EFL) all over the world, including Thai
postgraduate students in higher education, need to read an extensive range of read
research articles published in English (Harmer, 2001; Hyland, 2007; Wood, 2001). To
accomplish this challenging academic reading task, nonnative English speaking (NNES)
postgraduate students need to be equipped with effective academic reading skills

and efficient reading strategies which play important roles in the reading



comprehension process of these students (Chamot, 2004; Levine et al, 2000;
Maasum & Maarof, 2012; Sheorey & Mokhtari, 2001; Tercanlioglu, 2004). Reading skills
help readers to decode and construct comprehension of texts with s.peed, efficiency,
and fluency, usually without the reader’s awareness (Afflerbach 2002, Brown, 1980;
Pearson & Paris, 2008). On the other hand, reading strategies are deliberate actions
undertaken by active learners to comprehend meanings in the reading passage, solve
comprehension problems, and enhance understanding (Paris et al., 1991; Koda, 2005;
Park, 2010; Oxford, 1990; Urlaub, 2012). .

Hence, reading strategies for reading English research articles in the academic
fields of science and technology are crucial for postgraduate students. They need to
choose and orchestrate reading strategies in order to help them to facilitate their
understanding, solve comprehension problems, comprehend meanings in the

research articles, and enhance their understanding.
1.1 Statement and Significance of the Problem

The postgraduate students in the academic fields of science and technology
need to read English research articles to acquire knowledge in their specialized fields
and they apply the findings from research articles in their own research studies.
However, many NNES students seem to encounter a lot of difficulties when
attempting to read English-language academic texts (Grabe, 1991; Maasum & Maarof,
2012; Paris et al.,, 1983). Little research has focused on the reading strategies that
Thai postgraduate students used to facilitate their comprehension of-English research
articles.

Bunparit (2011) conducted a study with 10 low-proficiency postgraduate
students at King Mongkut’s University of Technology Thonburi to examine their
reading strategies used while they were reading English research articles. The findings
indicated that low proficiency students employed both cognitive and metacognitive
strategies. However, this study was a quantitative study with a small group of low
proficiency postgraduate students.

Akkararitwuthikun and Supapan (2013) studied 85 postgraduate students
enrolled in the Master’s degrees at Thummasart University when they read academic

fexts. The study reported that the high proficiency group used more global reading



strategies than support strategies. On the contrary, the lower proficiency group
tended to use problem solving strategies.

Chumworatayee (2012) studied the reading strategies awareness of 93
postgraduate students at the Language Institute of Thammasart University using the
Survey of Reading Strategies (SORS). The participants were divided into three tevels:
low proficiency, intermediate proficiency, and high proficiency. The results showed
that the high proficiency group most often used more global strategies and problem-
solving strategies than the low proficiency eroup.

Nonetheless, the research on reading strategy use for English research articles
of Thai postgraduate students who study science and technology has not been
adequately emphasized by previous studies in the country. The lack of
comprehensive research in this area represents our knowledge gap related to the
reading strategies that Thai postgraduate students who study science and
technology, including postgraduate stdden'ts at King Mongkut’s Institute of
Technology Ladkrabang, know and employ for reading English research articles.

Reading strategies are believed to be a facilitative and essential tool for
assisting NNES students to overcome comprehension preblems and to enhance their
understanding (Affterbach et al., 2008; Anderson, 1991). In this light, the examination
of reading strategies could inform us about how postgraduate students studying
science and technology approach the English research articles, employ strategic tool
for processing information in the research arti.cles, overcoming obstacles, and deriving

the gist from texts, including storing information and retrieving it from their memory.
1.2 Objectives of the Study

The present research, therefore, was aimed at investigating the reading
strategies used by Thai postgraduate students from different academic fields of
science and technology for reading English research articles. The study established

two research objectives:

1.2.1 To survey the reading strategies that postgraduate students in different

academic fields of science and technology use for reading English research articles.



122 To compare reading strategies that postgraduate students from

different academic fields of science and tecﬁnology use for reading English research

articles.
1.3 Research Questions

The following research questions were raised:

1.3.1  What reading strategies do postgraduaie students from different
academic fields of science and technology use for reading English research articles?

1.3.1.1 What metacognitive reading strategies do postgraduate students
from different academic fields of science and technology use for reading English
research articles?

1.3.1.2 What cognitive reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles? ‘

1.3.1.3 What memory reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.3.1.4 What compensation reading strategies do postgraduate students
from different academic fields of science and technology use for reading English
research articles?

1.3.1.5 What affective reading strétegies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

13.1.6 What social reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles? | ‘

1.3.2 Do postgraduate students from different academic fields of science and

technology use different reading strategies for reading English research articles?



1.4 Hypothesis

H1: Postgraduate students from different academic fields of science and

technology use different reading strategies for reading English research articles.
1.5 Scope of the Study

The current study aimed at surveying and comparing the reading strategies
used by postgraduate students in the academic fields of science and technology at
King Mongkut’s Institute of Technology Ladkrabang on Ladkrabang campus. The
population in this study was 2,084 postgraduate students in the academic year 2014
studying at the Faculty of Engineering, Science, Information Technology, Agriculture,
and Agro-Industry. The study used the purposive sampling method to choose the
sample. According to Yamane’s formula (1967), the sample size should be 332
postgraduate students. However, the participants in the study were 235 postgraduate
students because the postgraduate students who finished their coursework did not
often come to institute so the researcher c;oukd not meet them.

The Research Article Reading Strategies Questionnaire was constructed based
on Oxford’s (1990) framework to collect data. The copies of the Research Article
Reading Strategies Questionnaire were distributed by hand to the postgraduate
students studying at five faculties of science and technology at KMITL on Ladkrabang
campus in the academic year 2014.

The independent variable was academic fields, and the dependent variable

was reading strategies.
1.6 Limitations of the Study

The limitations of this study include: )

The sample in this study was limited to only Master’s degree and doctoral
degree students who were studying at the Faculty of Engineering, Science,
Information Technology, Agriculture, and Agro-Industry of King Mongkut’s Institute of

Technology Ladkrabang, in Bangkok, Thailand in the academic year 2014.



The sample was drawn from scientific and technological fields at only one
university; therefore, the results may not be generalized to all academic fields and

all universities in Thailand.
1.7 Conceptual Framework

Oxford (1990) has grouped reading strategies into six categories:
compensation, cognitive, memory, metacognitive, social, and affective.

Compensation reading strategies help the reader to understand the difficult
parts of reading by using outside help, using context clues, separating vocabulary into
parts, using reference materials such as dictionaries, skipping unknown words, and
marking the text.

Cognitive reading strategies are related to mental and thinking activities. The
strategies in this group are summarizing, synthesizing, outlining, translating, taking
notes, making inferences, paraphrasing, and looking fér main ideas.

Memory reading strategies assist the-reader to store and retrieve information
in the long term memory. The strategies in this category are looking for key words,
important words, or the structure of the text.

Metacognitive reading strategies are concerned with readers’ planning,
monitoring, and evaluating their reading comprehension.

Social reading strategies are the interaction strategies with others such asking
for clarification, and working with other peers or proficient readers.

Affective reading strategies are used to monitor emotion, motivation, and
attitude. These include encouraging oneself, using music, rewarding oneself, and
discussing with friends.

Oxford’s (1990) framework has been applied to develop the Research Article
Reading Strategies Questionnaire used for surveying the reading strategies that
postgraduate students in the academic fields of science and technology at KMITL

used for reading English research articles.



1.8 Significance of the Study

The current study attempted to examine two important variables: academic
fields and research article reading strategies used by nonnative English speaking
postgraduate students. These variables may not have been adequately investigated
by previous research. Reading strategies are crucial for postgraduate students
because they can help bolster their reading comprehension of English research
articles. The information provided in this research could inform us about the
awareness of reading strategy use of KMITL postgraduate students from different
academic fields for reading English research articles. Therefore, the findings of the
current study would contribute essential ﬁndings to academic reading research and
course development for NNES postgraduate students who study English as a foreign
language. In" particular, the research findings could be useful for the English
instructors at the institute to prepare English courses and design reading materials in
order to help postgraduate students raise their awareness of reading strategy use,
practice using effective reading strategies, and enhance their research article reading

competence.
1.9 Definitions of Terms

In the current study, the terms are defined as follows:

Research articles Research articles are the documehts that explain
theoretical ~ background,  describe  research
methodology, present research findings, and
provide discussion (O'Conner & Woodford, 1976;
Swales, 1990). In thé current study, they refer to
the research articles in the academic fields of

science and technology.

Academic fields Academic fields are branches of knowledge that
' have been taught or studied in Higher Education

(Krishen, 2009). In the current study, the academic



Postgraduate students

Reading skills

Reading strategies

Cognitive reading strategies

Metacognitive reading

strategies

fields of science and technology under investigation
include - Engineering,  Science,  Information

Technology, Agriculture, and Agro-Industry.

Postgraduate students refer to students studying in
the Master’s degree programs and doctoral degree
programs of Higher Education. In the current study,
they refer to the students studying in the academic
fields of science and technology at King Mongkut’s

Institute of Technology Ladkrabang.

Reading skills are defined as automatic actions used
for deceding word meaning and constructing
comprehension of texts with speed, efficiency, and
fluency, usually without the reader’s awareness

(Pearson & Paris, 2008).

Reading strategies are deliberate actions undertaken
by active learners to comprehend meanings in the
reading passage, solve comprehension problems,

and enhance understanding (Oxford, 1990).

Cognitive reading strategies refer to the mental
process that the reader employs to learn, obtain,
store, re'.(rieve, and utilize information. Cognitive
reading  strategies include repetition, translation,
grouping, note-taking, deduction, elaboration,

imagination, and making inferences (Oxford, 1990).

Metacognitive reading strategies are strategies used
to think about reading comprehension process,
plan for reading, monitor comprehension or
production, and evaluate reading outcomes
(Oxford, 1990).



Compensation reading

strategies

Affective reading strategies

Social reading strategy

Memory reading strategies

Conclusion

Compensation reading strategies help the reader to
understand difficult parts during the reading process
when the reader lacks cognitive resources. These
strategies are such as using context clues, breaking
the word into parts, using dictionaries, and skipping

unfamiliar words (Oxford, 1990). A

Affective reading strategies are used by the reader
for monitoring emotion, motivation, and attitude;
they are such as encouraging oneself, using music,

and discussing with friends (Oxford, 1990).

Social reading strategies are the strategies
concerning with social interactions (Oxford, 1990).
The social strategy under examination in this study
is asking other to explain when failing to understand

the research article.

Memory reading strategies help the reader store
information in long term memory; the strategies in
this group are such as grouping, using keywords, and

using the structure of the text (Oxford, 1990).

This chapter has presented the background to the study, the significance of

the study, and the objectives of the research. The study aimed at surveying and

comparing the reading strategies used by'postgraduate students for reading English

research articles. In addition, in this chapter, the study has formed the research

hypothesis and described the scope of the study. Oxford’s (1990) framework has

been applied to develop the Research Article Reading Strategies Questionnaire

used for surveying the reading strategies that postgraduate students in the academic

fields of science and technology at KMITL employed for reading English research
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articles. The review of related literature and previous research, research

methodology, results, and discussions are presented in the subsequent chapters.



CHAPTER 2
LITERATURE REVIEW

Science and technology are more globally oriented than other fields, and
English is believed to be the international language of science and technology
(Crystal, 2005; Grabe & Kaplan, 1996; Kanoksilapatham, 2005; Tardy, 2004). English is
one of the dominant languages used to disseminate research findings of scientific
and technological studies. Thus, researchers in these fields all over the world can
share research findings and obtain updated information from research articles
published in English. In essence, English research articles apparently appear to be the
main information sources for postgraduate research (Flowerdew, 1999;
Kanoksilapatham, 2005; Okamura, 2006). Effective English reading proficiency and
reading strategies are vital for postgraduate students who use English as a foreign or
second language to derive essential information from research articles for their own
research. However, Thai students who use EnglisH as a foreign language often
encounter many difficulties when reading English materials (Chumworatayee, 2012;
Wirotanan, 2002).

The current study was based on the assumption that if students know and
can use a variety of effective reading strategies, the strategies can facilitate them to
obtain important information from English research articles and enhance their reading
comprehension (Lanford, 2009; Park, 2010). Therefore, the purpose of this study was
to survey and compare the types of reading strategy used by Thai postgraduate
students who study in the academic fields of science and technology when they
read English research articles.

This chapter, therefore, explores the principal areas of literature'concerning
the objectives of the current research. It highlights the importance of English research
articles for scientific and technological studies, identifies factors contributing to
reading comprehension, defines and classifies reading strategies, and summarizes
previous research findings on reading strategies from both international and domestic

studies.
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2.1 English Research Articles

English research articles are crudal information sources for postgraduate
students who have to read them for finding their research topics and obtaining
advanced and updated information for designing their own research studies that
fulfill the knowledge gap and extend the body of research in their academic fields
(Kanoksilapatham, 2005; Swales, 1990). Generally, research articles are the
documents that explain theoretical background, describe experimental procedure,
present research findings, and provide discussion (O'Conner & Woodford, 1976;
Swales, 1990). There are several studies conducted on various research article genres
of different academic fields, for examp.l.e Biochemistry (Kanoksilapatham, 2005),
Chemistry (Stoller & Robinson, 2013), Biology (Samraj, 2005), Dentistry (Basturkmen,
2012), and Physics (Li, 2006; Swales & Najjar, 1987). Swales (1990,’2004) explained
that there are many research article structures which have been described by many
researchers but the structures are not much different. The standard format for
reporting the original research consists of Abstract, Introduction, Experimentation,
Results and Discussion, and Conclusion (Cargill & O’Connor, 2006; Flowerdew, 2000;
Swales, 1990).

2.1.1 Abstract

Normally, the abstract contains three major elements. It states the purpose(s)
of the study, briefly describes research methodology, and reports the findings of the
study (Zhao & Wu, 2012). It also highlights the importance of the study and the
findings which impact the field (Hyland, 2000; Hyland & Tse, 2005; Martin, 2003;
Melander et al., 1997; Samraj, 2005).

2.1.2 Introduction

The introduction provides the orientation of. the study (Weissberg & Buker,
1990). Swales (1990) suggested that the introduction includes three moves:
establishing a territory, establishing a niche or justifying the present study, and
occupying a niche or describing the presént study. Therefore, this section usually
begins with general information about the context of the study. It connects the study

to the established literature and research in the field. The authér uses relevant



13

literature and citation statements to provide backgroﬁnd knowledge and to establish
a link to the body of research in the field (Stoller & Robinson, 2013). The next stage
in the introduction identifies the research gap(s) and then the subsequent stage
announces the purpose(s) of the study in order to fill in the gap (Weissberg & Buker,
1990). The final step indicates the importance and relevance of the study (Swales &
Najjar, 1987). ‘

2.1.3 Experimentation (Materials and Methods)

The method section describes the experimental process of the study. The
researcher describes the research instrument, sample, material, and statistics
(Weissberg & Buker, 1990). The procedure described may include analytical
procedure, field-collection procedure, and synthetic procedure. This section also
describes statistical analysis, mathematical procedure, or theoretical computation(s)
(Stoller & Robinson, 2013). Therefore, this section is useful for the reader who wanits
to know how the procedure of the study may affect the findings and it is important

to the reader who wants to replicate the study or adapt it for his/her own research.

2.1.4 Results and Discussion

The research findings and discussion are presented in this sec‘tion. The results
are reported in both written text and figures to enhance the reader’s comprehension
(Kanoksilapatham, 2005; Lim, 2010). Weissberg and Buker (1990) explained that
numerical information is presented in figures, tables, or graphs; in addition, key
research findings are summarized, interpreted, and presented in the written text. In
addition, the statistical significance of the ﬁﬁdings may be stated (Brett, 1994), and
then the findings are commented (Kanoksilapatham, 2005; Weissberg & Buker, 1990).
In essence, the results and discussion section presents the significant findings and
how the findings should be interprete:d; moreover, the authors may provide
recommendations for future research and indicate the limitation of the study
(Holmes, 1997; Thompson, 1993; Weissberg and Buker, 1990).

Kanoksilapatham (2005) stated that there are four major moves of the Results
section of biochemistry research articles which include restating methodologicat
issues, justifying methodological issues, announcing results, and commenting on

results. Each stage often consists of sub-moves.
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Weissberg and Buker (1990) suggested that thére are six elements in the
Discussion including 1) referring to the main purpose(s) or hypotheses of the study, 2)
reviewing the findings whether they support the hypotheses and whether they agree
with the findings of other researchers, 3) providing a possible explanation or
speculation about the findings, 4) stating the limitations that restrict the implication
of the study, 5) suggesting applications in real life, and 6) recommending for future

research.

2.1.5 Conclusion

The conclusion is the last major section of research artictes. This section
demonstrates specific conclusions by referring to the purpose and hypotheses of the
study, reviewing the essential research findings, suggesting implications and
applications, and stating the limitations of the study (Yang & Allison, 2003).

English research articles are essential information sources for Thai
postgraduate students who study science and technology. Previous research on
research article genre helps us understand the relevant types of information
included in sdentific and technological scholarly research papers. To make use of
relevant information from these articles, NNES postgraduate students need to
possess proficient English reading proficiency, and in essence, they should know and
use a variety of effective reading strategies in order to decode meanings and extract

crucial information for their postgraduate research.
2.2 Reading Comprehension

2.2.1 Reading Comprehension Process

Second Language (L2) reading comprehension is comprised of two levels of
processing: lower level and higher level processing (Fender, 2001; Grabe, 2009; Grabe
& Stoller, 2002; Nassaji, 2003). Lower level process is the fundamental requirement
for effective reading comprehension which depends on automatic linguistic
processing. It is viewed as skill-oriented consisting of lexical access, syntactic parsing,
and semantic proposition formation and working memory activation (Grabe & Stoller,
2002). Lexical access is the recognition of words. The fluent reader activates lexical

meanings rapidly and automatically and stores word meanings in memory
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(Yamashita, 2013). Then, syntactic parsing such as recognizing phrasal groupings, word
orderings, and the relationships between subordinates and superordinates helps the
reader to understand meanings at clause level (Grabe & Stoller, 2002). L2 readers
need extensive reading hours to develop automaticity in utilizing grammatical
knowledge to assist them in constructing reading comprehension. The third element
of lower level process is semantic proposition formation. When the reader processes
a sentence (or sentences), a semantic proposition which reflects a key element of
textual information is constructed (Grabe‘& Stoller, 2002). As the reader continues
reading, the relationship among semantic propositions is established resulting in the
construction of a propositional network of textual meaning (Grabe & Stoller, 2002).
For the fluent reader, the process occurs automatically and raé)idly in working
memory, and meanings are integrated in the appropriate process to construct an
accurate sense of textual meanings (Anderson, 2000; Cziko, 1980; Goodman, 1988).

Higher level reading processes consist of text model comprehension, situation
model of reader interpretation, backeground knowledge use, making inferences, and
executive (metacognitive) control process. The fundamental of higher level processes
is text model comprehension. It is the interaction of ideas from the reading text that
presents the main points and supporting ideas to construct a meaning representation
of text. When the reader faces text difficutties, backeground knowledge could support
and help the reader to understand the text. Then, the situation model will be built
to interpret information relying on the readers’ background knO\;vledge, attitude,
motivation, and purpose (Kintsch, 1998 cited in Grabe & Stoller, 2002).

The description of reading processes explained above can help us to
understand the reading and comprehension processes of L2 readers in general,
inctuding postgraduate students who study English as a foreign language when
reading English scientific and technological research articles. It could be explained
that when reading a research article, the reader integrates information from the text
with background knowledge in this process. it enables the reader to comprehend the
writer’s meanings and to interpret textual meanings according to his or her own
purpose. When text model and situation model are constructed, an executive
(metacognitive) control process is activated to control the reader’s understanding,
monitor his or her comprehension, regulate the utilization of strategies as needed,

evaluate information in the reading sources, and repair comprehension problems
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(Grabe & Stoller, 2002). The executive control through the use of reading strategies

allows the reader to check and repair his or her comprehension.

2.2.2 The Role of Background Knowledge in Reading Comprehension

Background knowledge, or schema, is also known as “the building block of
cognition” (Rumethurt, 1980 p. 34). Dechant (1991) claimed that the schema theory
can help to understand how the reader acquires, stores and retrieves information
from the reading text. Background knowledée, or schema, can assist the reader to
comprehend the reading text because comprehension occurs when the reader
integrates the old information from background knowledge with the new information
(Anderson & Pearson, 1984; Brewer & Nak:amura, 1984; Grabe & Stoller, 2001; Smith,
1994; Yore et al, 1998). Nassaji (2007) explained that the role of background
knowledge during the reading process should be automatic to facilitate reading
comprehension. Previous research has found that background knowledge serves as
compensatory sources for nonnative English speaking students when they encounter
linguistic difficulties or lack language abilities (Barry & Lazarte, 1995; Chan, 2003;
Urquhart & Weir, 1998).

According to Carrell (1983), there are three categories of schema, namely
linguistic schema, formal schema, and content schema. Firstly, linguistic schema
consists of orthographic knowledge, lexical knowledge, syntactic knowledge, and
semantic knowledge which can assist textual comprehension. Hence, linguistic
schema seems to be the foundation of the other schemas. Secondly, formal schema
refers to textual schema, and rhetorical structure of the text. Finally, content schema
is related to the reader’s background knowledge of the content areas. Content
schema can help the reader comprehend the text (Carrell, 1983) and compensate for
the lack of language schema. The reader’s schema is important for facilitating his or
her understanding of new information in the reading text. Droop and Verhoeven
(1998) reported the positive impact of cultural background knowledge on reading
comprehension and reading efficiency of both native and nonnative third grade
Dutch students.

The development of schema depends on the reader’s acquisition of new
experiences and knowledge. Some researchers posit that schema can be refined

through the processes of assimilation and accommodation :(Byrnes, 2001).
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Assimilation is to add new information to the old schema and accommodation is to
change or create new schema to replace the old schema (Byrnes, 2001).

Carrell and Floyd (1987) suggested that the teacher should provide the
students with appropriate schemata and teach them how to build‘ the connection
between the existing knowledge and new knowledge. It is obvious that the exiting
knowledge could help the reader to interpret new information. Therefore, three
types of schema: linguistic, formal and content schema, appear crucial for

postgraduate students to understand the information presented in English research

articles.
2.3 Reading Strategies

Reading strategies always play an important role in constructing effective
reading comprehension because they act as the reader’s tools to assist and facilitate
comprehension (Anderson, 1999; Paris et al, 1991; Wichadee, 2011). Some
researchers have described reading strategies as the deliberate actions that the
reader applies to acquire, store, and retrieve new information while reading in order
to achieve goal (Anderson, 1991; Cook & Mayer, 1983; Paris et al., 1991; Rubin, 1987;
Urquhart & Weir, 1998). Likewise, Cohen (1986) described reading strategy uses as the
mental processes that the reader uses to achieve reading goals. Strawser (1999 cited
in Tercanlioglu, 2004) reports that a variety of reading strategies can help the reader
to increase reading comprehension. To comprehend texts, the reader has to use
efficient reading strategies to get crucial information from the texts (Koch, 2001; Yore
& Craig, 1998).

For NNES postgraduate students who often face with reading difficulties or
comprehension failures, deliberate uses of reading strategies can potentially help
them to solve problems. In essence, reading strategies are important for NNES
postgraduate students to understand relevant information in scientific and
technological research articles. Students should be able to use a range of reading
strategies efficiently and flexibly depending on their reading purposes and types of
text (Garner, 1987; Paris et al., 1983).

07816'
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2.3.1 The Classifications of Reading Strategies

The classifications of reading strategies always overlap in their terms and
many researchers appear to group reading-strategies differently.

O’Malley and Chamot (1990) divided reading strategies into three sub-
categories: cognitive, metacognitive, and social strategies.

Cognitive strategies include identification, retention, storage, and retrieval of
words or phrases.

Metacognitive strategies include using advanced organizers, directed
attention, selective attention, self-management, functional planning, self-monitoring,
delayed production, and self-evaluation.

Socio-affective Strategies consist of cooperating and questioning for
clarification.

Oxford (1990) developed the Strategy Inventory for Second Language
Learning (SILL) and divided reading strateéies into six sub-categories: compensation,
cognitive, memory, metacognitive, social, and affective. |

Compensation strategies are comprised of using outside help, using context
clues, separating vocabulary into parts, using dictionaries, skipping unknown words,
and marking the text. These strategies help the reader to comprehend the difficult
parts of reading when the reader lacks cognitive resources.

Cognitive strategies concern with mental activities which are related to
reading and thinking processes. The strafegies in this group are summarizing,
synthesizing, outlining, translating, taking notes, making inferences, paraphrasing, and
looking for main ideas (Oxford, 1990).

Memory strategies assist the reaﬁer to retain and retrieve information in
tong-term memory. They consist of looking for key words, important words, or the
structure of the text (Oxford, 1990). ‘

Metacognitive strategies are usually related to the reader's planning,
monitoring, and evaluating his or her reading comprehension. These strategies are
involved with goal setting, finding purpose of the text, comprehension checking and
self-evaluation.

Social strategies are used to learn through interaction with other people

(Oxford, 1990). These include cooperating with others, asking for classification, and
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working with peers or proficient readers. The reader uses these strategies to learn
through interactions with other people (Oxford, 1990).

Affective strategies help the reader to monitor his emotion, motivation, and
attitude (Oxford, 1990). They are comprised of self-encouraging, using music to lower
anxiety, taking deep breathes, meditating, and rewarding oneself (Oxford, 1990).

Anderson (1991) grouped reading strategies into five groups: supervising,
supporting, paraphrase, establishing coherence in text, and test-taking.

Supervising strategies are strategies for recognizing loss of concentration,
failures to understand, success in understanding portions of the text, formulating
questions, and referring to previous passages.

Supporting Strategies are such as skipping unknown words, using dictionary,
visualizing, scanning and skimming. .

Paraphrasing strategies are, for instance, rephrasing, translating into L1, and
breaking words in small units, using cognates between L1 and L2 to understand
meanings. .

Establishing coherence strategies consist of rereading, using context clues to
interpret the meaning of words, using background knowledge, and acknowledging
lack of background knowledge.

Test-taking strategies consist of a variety of strategies such as selecting a
response based on understanding, looking for answers in the chronological order in
texts, choosing the answers through deductive reasoning, receiving clues from
answering one question that is helpful for other questions, and guessing without any
particular considerations.

In addition, Chavez (1994) classified reading strategies into four groups based
on the derivation of meaning: supertexual strategies, contextual strategies, intratexual
strategies, and subtexual strategies.

Supertextual strategies help the reader to understarid the cultural
framework of the text.

Contextual strategies reveal the syntactic structure of cohesion underlying
the text. .

Intratextual strategies help the reader understand individual constituents in’

the text, in particular at the lexical level.
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Subtextual strategies assist the reader in translating text-bond into text-
independent meaning. .

Besides, Jimenez et al. (1996) divided reading strategies into three categories:
text-initiated strategies, interactive strategies, and reader-initiated.

Text-initiated strategies include using text structure, summarizing, and
rereading. Interactive strategies consist of inferring, predicting, and questioning.

Reader-initiated strategies comprise visualizing and evatuating and making
prior knowledge. .

Mokhtari and Sheorey (2002) grouped reading strategies into three groups:
¢lobal reading strategies, problem solving strategies, and support reading strategies.

Global strategies are such as making predictions while reading or critically
analyzing the overall content of a text.

Problem-solving strategies include adjusting reading speed based on the
difficulty level of a text, or using context clues to guess the meaning of unknown
words. Support strategies are such as using a dictionary, taking notes, underlining, or
highlighting textual information. ‘

Almasi (2003) classifies reading strétegies into three groups: text anticipation,
text maintenance, and fix up strategies.

Text anticipation strategies include previewing the text,‘ activating prior
knowledge, setting purpose, generating predictions, verifying prediction, and updating
prediction.

Text maintenance strategies are creating mental images, monitoring
comprehension by self-questioning, identifying text structures, and updating and
revising predictions. '

Fix-up strategies consist of rereading, slowing down and reading ahead for
clarification, and asking or discussing with someone.

However, the Strategy Inventor):/ for Second Language Learning (SILL)
developed by Oxford (1990) has been adopted and applied more extensively to
study the language learning strategies and reading strategies of both native and ESL
and EFL speaking students in various settings. Moreover, it has a high reliability and
validity and has been administrated with more than 10,000 students worldwide
across many cultural groups (Oxford, 1990; Vidal, 2002; Rebecca & Burry-Stock, 1995).
Oxford's (1990) SILL was employed in the following research studies.



21

Ok (2003) examined the use of strategies of 325 Korean school students. The
findings indicated that the students employed strategies at a moderate level. Female
students utilized strategies more frequently and used more reading strategies in six
categories than male students. The study also revealed that the students’ gender,
school year, and language proficiency had 3 significant relationship on their use of
strategies.

Moreover, Chang et al. (2007) investigated the influence of gender and major
on 1,758 Taiwanese college students. ‘The students reported that they used
strategies at a moderate level. There were statistically significance differences in the
use of cognitive strategies, metacognitive strategies, and social strategies between
male and female students.

In 2009, McMullen examined the relationship between the use of strategies,
gender, and academic majors of 165 students in Saudi Arabia. The findings revealed
that female students used strategies more often than male students.

Furthermore, Fewell (2010) investigated the relation between English
proficiency and selection of strategies by two groups of students in the English major
and Business major. SILL (1990) was translated to Japanese version. However, the
findings indicated that low proficient students used strategies at a high level while
high proficient students used strategies at a moderate level.

However, Oxford's (1990) Strategy Inventory for Second Lapguage Learning
(SILL) tends to be too broad for surveying research article reading strategies and it
may not illuminate on relevant reading strategies that postgraduate students employ
to read English research articles. It appears that when reading English research
articles, postgraduate students need to rely on typical reading strategies in order to
achieve the reading objectives. Different sections of research articles convey
particular types of information which may require specific reading strategies to
comprehend relevant information. Therefore, the reading strategy survey needed to
be redesigned to examine the reading strategies crucial for research article reading
goals. Oxford’s (1990) Strategy Invento}y for Second Language Learning (SILL)
framework has been applied to design the Research Article Re‘ading Strategies
Questionnaire of the current study in order to survey and compare the reading

strategies used by Thai postgraduate students for reading English research articles.
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Although there are various types of assessment techniques for reading
strategy examination such as summative rating scales (quest‘ionnaire/survey),
interview, group discussion and think-aloud protocols (Rebecca & Burry-Stock, 1995),
the current study employed summative rating scales (questionnaire/survey) to
collect the data. The questionnaire using self-report scales is easy and quick to
administer and survey postgraduate students’ reading strategies used, and it is quite
nonthreatening when administrating (Rebeci:a & Burry-Stock, 1995). However, the
weakness of self-repot assessment technique used by the strategy questionnaire is

that it does not explain in detail about the reading strategies that the reader uses.
2.4 Previous Research on Reading Strategies

Previous studies on Second and Foreign Language reading tended to focus on
strategies awareness and the use of reading strategies in general (Chumworatayee,
2012; Madhumathi & Ghosh, 2012; Mokhtari & Sheorey, 2002; Oxford, 1990;
Tercanlioglu, 2004; Phakiti, 2003a, 2003b), énd the differences between skilled and
unskilled readers (lkeda & Takeushi, 2006; Chen & Intaraprasert, 2014). The findings
have revealed that skilled readers used strategies more frequently, appropriately and
successfully than unskilled readers for monitoring, controlling and evaluating their
comprehension (Afflerbach, 2002; Anderson, 2005; Garner, 1987; lkeda & Takeushi,
2006; Lau, 2006; O’Malley & Chamot, 1990; Pressley & Afflerbach, 1995; Zhang & Wu,
2009).

2.4.1 Research Conducted Abroad

International research has investigated the awareness of reading strategy use
of school students and undergraduate students when they read general and
academic texts (Afflerbach, 2002; Anderson, 2003; Block, 1986; Garner, 1987; Jimenez
et al,, 1996; Pressley & Afflerbach, 1995; Paris & Jacob, 1984; Singhal, 2001; Sheorey &
Mokhtari, 2001; Zhang & Wu, 2009). The researchers employed various types of
instruments such as questionnaire, interview, and test for collecting data. In addition,
previous research has tended to study anéi explain how skilled and unskilled readers
employed strategies in order to assist them to construct their comprehension (Chen

& Intaraprasert, 2014; lkeda & Takeushi, 2006). Furthermore, skilled and unskilled
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readers were usually distinguished by their levels of their metacognition used to

monitor their understanding and to solve comprehension problems while reading
(Kletzien, 1991; Pang, 2006; Zhang & Wu, 2009). Students with high reading

proficiency tended to use and orchestrate a range of reading strategies in order to

facilitate and enhance their understanding during reading academic texts.

Table 2.1 International Related Research about Undergraduate Students

lkeda and Takeushi (2006)

Participants: 10 Japanese students
(5 skilled student and 5 unskilled students)

Country: Japan

Level: undergraduate students

Instrument(s): Journal entries

Results:

Skilled readers used more strategies, better understood the aims
of strategies and when to use them, used more combinations of
strategic knowledge, and better knew how and when to
evaluate strategy use when compared to the unskilled readers.
Skilled readers use more strategies successfully and effectively

than unskilled readers.

Malcolm (2009)

Participants: 160 ESL medical students

Country: Iraq

Level: undergraduate students

Instrument(s): SORS Arabic Version

Results:

First-year students with low English ability tended to use

translating strategies. In contrast, higher year students tended to

employ metacognitive strategies.

Chen and Intaraprasert (2014)

Participants: 926 Business English major students

Country: South China

Level: undergradugte students

Instrument(s):

The strategies questionnaire for Business English

The Business English Comprehension Test
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Chen and Intaraprasert (2014)

Results: .

Skilled readers reported using reading strategies more than
unskiled readers. The students with the higher reading
proficiency students employed reading ‘ strategies more

frequently than lower reading proficiency students.

Sheorey and Mokhtari (2001)

Participants: 150 native English speaking students and 152

nonnative English speaking students

Country: USA

Level: College

Instrument(s): Survey of Reading Strategies (SORS).

Results:
Both of native and nonnative English speaking students

appeared to have awareness of all types of reading strategies.

Madhumathi and Ghosh
(2012)

Participants: 52 ESL Students

Country: India .

Level: ESL students

Instrument(s): Survey of Reading Strategies (SORS)
RCT which is the modified version of TOEFL reading

comprehension

Resutts:
The reading stratedies used were moderately correlated with the

reading comprehension achievement of ESL students.

Peacock and Ho (2003)

Participants: 513 males and 493 females

Country: Hong Kong

Level: undergraduate students

Instrument(s): Oxford’s 50-item SILL and Interviews

Results:
Compensation strategies were the most frequently used,
followed by cognitive and metacognitive, social, memory and

affective strategies.

Dhieb-Henai (2003)

Participants: 62 biological students

Country: Tunisia

Level: undergraduate students

Instrument(s): Tests and retrospection protocols
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Table 2.1 (Continued)

Dhieb-Henai (2003) Results:
Metacognitive training improved subjects’ familiarity with and

proficiency in reading research articles.

Mahmoudi (2014) Participants: 115 non-native, Persian-speaking students

Country: Iran

Level: undergraduate students

Instrument(s): Metacognitive Awareness of Reading Strategies

inventory

Results:

Reading strategies were used more often for problem solving

than for global understanding and support.

Molla (2015) Participants: 40 English major students

Country: Ethiopia

Level: undergraduate students

Instrument(s): SILL questionnaire and Reading Comprehension
Test :

Results:

The students employed reading strategies in all categories at a

moderate level.

lkeda and Takeushi (2006) informed about the differences between skilled
and unskilled NNES readers' strategy uses. They examined the journal entries of 10
Japanese students: 5 skilled and 5 unskilled undergraduate EFL readers’ reading
strategy uses. The researchers used the portfolio as a research instrument for
analyzing and comparing reading strategies used. The researchers noticed that the
skilled readers used more strategies, better understood the aims of strategies and
when to use them, used more combinations of strategic knowledge, and better knew
how and when to evaluate strategy use when compared to the unskilled readers.

Skilled readers appeared to use more strategies successfully and effectively than

unskilled readers.

Malcolm (2009) carried out a survey research to explore and compare reading
strategies uses of 160 ESL medical students when they read academic texts. The
participants in this study were different in English ability and year of study. The
findings from this study discovered that first-year students with low English ability
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tended to use translating strategies. In contrast, higher year students tended to
employ metacognitive strategies. ‘

Chen and Intaraprasert (2014) studied the reading strategies used by 926
Business English major undergraduate students from 6 universities in Southern China.
The Strategies Questionnaire for Business English Reading and the English Reading
Comprehension Test was used to collect data. The ﬁndings also indicated that skilled
readers reported using reading strategies more than unskilled readers. In addition, the
students with higher reading proficiency reported that they employed reading
strategies more frequently than lower reading proficiency students.

Sheorey and Mokhtari (2001) conducted the research to study the differences
in the uses of metacognitive awareness of native and nonnative English speaking
students when they read academic texts. The participants were 150 native English
speaking students and 152 nonnative English speaking students. The research
instrument was the Survey of Reading Strategies (SORS). The findings indicated that
both native and nonnative English speaking students appeared to have awareness of
all types of reading strategies.

Madhumathi and Ghosh (2012) examined the awareness of reading strategies
use of 52 ESL undergraduate students studying engineering at a private university in
India. The study employed two instruments including the Survey of Reading
Strategies and Reading Comprehension Test. The findings showed that the reading
strategies used were moderately correlated with the reading comprehension
achievement of ESL students.

Additionally, Peacock and Ho (2003) investigated the differences in language
learning strategy use among the students from eight disciplinary- fields including
Building and Construction, Business, Computer Studies, Engineering, English,
Mathematics, Primary Education, and Science. The research participants were 513
males and 493 females from the City University in Hong Kong. All students were
asked to complete Oxford’s 50-item SILL. A stratified sample of 48 students (6 from
each discipline) drawn from questionnaire respondents was chosen for interviews. A
local English language test was administered to collect data on the participants’
language proficiency. The study found that compensation strategies were the most
frequently used strategies followed by cognitive and metacognitive, social, memory

and affective strategies respectively.
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Moreover, Dhieb-Henai (2003) examined the reading process of 62 EFL/ESL
biological students at two science institutions in Tunisia while reading research
articles. The study examined how metacognitive strategy training influenced upper-
intermediate readers’ declarative and procedural knowledge, and their choice and
use of strategies while reading research articles in the context of English for Specific
Purpose. The quantitative and qualitative approaches employed tests and
retrospection protocols. The findings shcwed that metacognitve training improved
subjects’ familiarity with and proficiency in reading research articles.

Furthermore, Mahmoudi (2014) conducted the research study to investigate
reading strategies used by 115 non-native Persian-speaking students at Babol
Noshirvani University-of Technology in Iran for reading academic texts. The data were
collected using the Metacognitive Awareness of Reading Strategies Inventory (MARSI).
The results of the survey revealed that the partici;:;ants reported medium use of
reading strategies. The students reported that they employed problem solving
« strategies more often than global and support strategies.

Molla (2015) investigated the relationship between reading strategies and
reading comprehension of 40 EFL undergraduate students at Dilla University in
Ethiopia. The instruments were SILL and reading comprehension test. The results
showed that the students utilized reading strategies at a moderate level in all

categories.

2.4.2 Research Conducted in Thailand

A large extent of research conducted in Thailand has investigated the
awareness of reading strategy use of school students and undergraduate students
based on their proficiency levels when they read English academic texts.

According to the results of previous studies, different levels of proficiency of
the students appeared to play an important role on the reading strategies used by
school students and undergraduate students. High-proficiency students appeared to

use reading strategies more often than low-proficiency students.
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Table 2.2 Related Research about School and Undergraduate Students in Thailand

Wongphangamol (2005)

Participants: Mattayom Suksa § (Grade 12)

Country: Thailand

Level: School Students

Instrument(s): Oxford’s Quick Placement Test,

Questionnaire, ahd Semi-structure interview

Results:

Both science and arts students used reading strategies with a
moderate frequency. Compensation strategies were the
highest used ;and memory strategies were the lowest used by

the two groups.

Prommak (2005)

Participants: first-year Business English studénts

Country: Thailand

Level: undergraduate students

Instrument(s): Questionnaire

Results:

The students employed various reading strategies to assist in
their comprehension of English materials. The most frequently
employed strategy was "looking up the meanings of unknown

words and/or usage from an English-Thai dictionary.”

Saengpakdeejit (2004)

Participants: 549 EFL undergraduate students

Country: Thailand

Level: undergraduate students B

Instrument(s): English Proficiency Test
The Survey of Reading Strategies (SORS).

Results:
Problem solving reading -strategies were the highest used,

followed by global and support reading strategies.

Sucantajan (2006)

Participants: 50 first-year English major students

Country: Thailand

Level: undergraduate students

Instrument(s): Questionnaire

Results:
Compensation strategies were most frequently used while

metacognitive and cognitive strategies were used less often.
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Thampradit (2006)

Participants: 48 Engineering undergraduate students

Country: Thailand

Level: undergraduate students

Instrument(s): Verbal report

Results:

Cognitive reading strategies were used the most frequently
while metacognitive reading strategies were used the least.
There was a significant difference in the use of cognitive,
metacognitive and compensatory reading strategies between
high and low proficiency students. The different levels of
English proficiency influenced the participants reading
strategies used. Conversely, gender did not appear to

influence the participants reading strategies used.

Aegpongpaow (2008)

Participants: 20 undergraduate students

Country: Thailand

Level: undergraduate students

Instrument(s):

Interview, Observation and Journal entries

Results:

The students had awareness and control of the metacognitive
strategies in the reading process. Moreover, high proficiency
students seer:T\ed to use metacognitve strategies more often

than the low proficiency students.

Phakiti (2008)

Participants: 561 undergraduate Thai studehts

Country: Thailand

Level: undergraduate studente

Instrument(s): Questionnaire

Results:
The uses of cognitive and metacognitive strategies were highly
correlated, and skilled readers had higher awareness of

strategic uses than unskilled readers.

Oranpattanachai (2010)

Participants: 90 Thai pre-engineering EFL readers

Country: Thailand

Level: undergraduate students

Instrument(s): Survey questionnaire
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2.2 (Continued)

Oranpattanachai (2010) Participants: 90 Thai pre-engineering EFL readers

Country: Thailand

Level: undergraduate students

Instrument(s): Survey questionnaire

Results:

The similarities appeared in the rank of perceived reading
strategies adopted and the styles of text processing. The
differences were measured statistically in respect to the
frequency of perceived strategy use and the frequency of

perceived top-down strategy use among participants.

Munsakorn (2012) Participants: 380 first-year students

Country: Thailand

Level: undergraduate students

Instrument(s): Questionnaire

Results:
The awareness of reading strategies of first-year students was
at a high level. There was no statistically significant difference

between males and females, and students who have different

English learning experience at the significance level of 0.05.

Wongphangamol (2005) conducted research on reading strategies used by
science and arts students who studied in Mattayom Suksa 6 (Grade 12). The
participants were divided into two groups: high English ability and low English ability.
Her study employed Oxford’s Quick Placement Test, Questionnaire, and semi-
structure interview. The findings of the study revealed that both science and arts
students used reading strategies with a moderate frequency. The results showed that
compensation strategies were the highes't used and memory strategies were the
lowest used by the two groups. Nonetheless, the arts students with high English
ability employed many strategies except compensation and a.ffective reading
strategies.

Prommak (2005) studied the reading strategies of first-year Business English
students at a university in Thailand. The instrument of the study was questionnaire.
The results of the study showed that the students employed a variety of reading

strategies to assist them to comprehend English materials. The most frequent




31

strategy identified was looking up the meanings of unknown words and/or usage
from an English-Thai dictionary. .

Saengpakdeejit (2004) conducted -a study on reading strategies used for
reading academic texts by 549 EFL undergraduate students. The study aimed to
survey three of reading strategies: Global reading strategies, problem solving reading
strategies, and support reading strategies. The research instruments were the English
Proficiency Test and the Survey of Reading Strategies (SORS). The study revealed that
problem solving reading strategies were the highest used, followed by global and
support reading strategies.

Sucantajan (2006) studied the reading strategies for English comprehension of
50 first-year English major students at Chakrabongse Bhuvanath campus. The
questionnaire was used for collecting the data. The results showed that
compensation strategies were most frequently used while metacognitive and
cognitive strategies were used less often. ‘

Thampradit (2006) investigated reading strategies used by 48 Engineering
undergraduate students at KMITL. There were 24 high proficiency students and 24
low proficiency students. The participants were asked to produce verbal report
during reading an expository text. According to the results, cognitive reading strategies
were used most frequently while metacognitive reading strategies were used the
least. Moreover, there was a significant difference in the use of cognitive,
metacognitive and compensatory readiné strategies between high and low
proficiency students. Different levels of English proficiency influenced the participants
reading strategies used. Conversely, gender did not appear to influence the
participants reading strategies used. Theré was no statistically significant interaction
between gender and reading ability on the use of cognitive and metacognitive
reading strategies. .

Aegpongpaow (2008) attempted to explore the metacognitive strategies used
by EFL students in Thailand when they read academic texts. The participants in the
study were 20 undergraduate students of Srinakarinwirot University. They were
divided into 2 groups as high proficiency students and low proficiency students. The
instruments were interview, observation, and journal entries. The study found that
the students had awareness and control of the metacognitive strategies in the

reading process. Moreover, the findings also revealed that high proficiency students
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seemed to use metacognitve strategies more often than the low proficiency
students. .

Similarly, Oranpattanachai (2010) investigated the employment of reading
strategies and the effect of reading proficiency on reading processes. The participants
consisted of 90 Thai pre-engineering EFL réaders divided into low and high level. The
data of the study were gathered by means of a survey questionnaire. The researcher
found that both high and low level groups shared similarities and differences in
regards to their reading processes. First, the similarities appeared in the rank of
perceived reading strategies adopted and the styles of text processing. Second, the
differences were measured statistically in respect to the frequency of perceived
strategy use and the frequency of perceived top-down strategy use among
participants. \

Phakiti (2008) researched a large scale of 561 undergraduate Thai students to
examine the relationship between cognitive and metacognitive strategies uses among
skilled and unskilled readers by using a questionnaire. Phakiti noted that the uses of
cognitive and metacognitive strategies were highly correlated, and skilled readers had
higher awareness of strategic uses than unskitled readers.

Munsakorn (2012) investigated the reading strategy use of 380 first-year
students at Bangkok University using a questionnaire. The findings of the study
indicated that the overall awareness of reading strategies of EFL learners at BU was
at a high level. There was no statistically significant 'difference between males and
females, and among students who have- different lengths of English learning
experience at the significance level of 0.05.

Table 2.3 has summarized previous research studies on reading strategies
used by postgraduate students in Thailand. It appears that most of the studies have
been conducted to investigate the reading strategies used for reading other types of
academic texts rather than English research articles. A variety of research instruments
were utilized i.e. questionnaire, observation sheets, think aloud protocols, student
worksheets, and semi-structure interviews to collect data. The findings of the
previous studies indicated that high proficiency postgraduate students intentionally

used reading strategies more than low proficiency students.
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Table 2.3 Related Research about Thai Postgraduate Students in Thailand

Bunparit (2011)

Participants: 10 low-proficiency students

Country: Thailand

Level: postgraduate students

Instrument(s): observation sheets, think aloud protocols

student worksheets, and semi-structure interview

Results:

Low-proficiency students employed both cognitive and
metacognitive strategies. Half of the students employed
ineffective reading strategles while reading research articles.
There was no relationship between reading strategies used

and reading comprehension of tow-proficiency ESP students.

Chumworatayee (2012)

Participants: 93  postgraduate students with different
proficiency

Country: Thailand

Level: postgraduate students

Instrument(s): The Survey of Reading Strategies (SORS).

Results: )
High proficiency group mostly used more global strategies and

problem-solving strategies than low-proficiency eroup.

Akkararitwuthikun and Supapan
(2013)

Participants: 85 posteraduate students

Country: Thailand

Level: postgraduate students

Instrument(s): The Survey of Reading Strategies (SORS).

Results:
High proficiency e¢roup employed more global reading
strategies than support strategies. On the contrary, lower

proficiency group tended to use problem solving strategies.

Chumworatayee (2012) investigated the reading strategies awareness of 93

postgraduate students at the Language Institute of Thammasart University using the

Survey of Reading Strategies (SORS). The participants were divided into three tevels:

low proficiency, intermediate proficiency, and high proficiency. The results showed

that high proficiency group mostly used more global strategies and problem-solving

strategies than low-proficiency group.
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Using SORS, Akkararitwuthikun and Supapan (2013) studied 85 postgraduate
students enrolled in the Master’s degrees at Thummasart University when they read
academic texts. The study reported that high proficiency sroup employed more
global reading strategies than support strate_gies. On the contrary, lower proficiency
group tended to use problem solving strategies.

Bunparit (2011) conducted the research to investigate low-proficiency EAP
postgraduate students using reading strategies while they were reading research
articles at King Mongkut’s University :of Technology Thonburi (KMUTT). The
participants in this study were ten low-proficiency students. The instruments of this
study were observation sheets, think aloud protocols, student works;\eets, and semi-
structure-interview. The findings found that low-proficiency students employed both
cognitive and metacognitive strategies. The most often used metacognitive strategies
were underlining and marking and the most often used of cognitive strategy was
translating. The researcher also found that half of the research sample employed
ineffective reading strategies while reading research articles. I appeared that there
was no relationship between reading strategies used and reading comprehension of
low-proficiency ESP students.'

Nonetheless, studies which have: surveyed the English language research
article réading strategies of Thai postgraduate students in the academic fields of
science and technology seem very scarce. Thus, our knowledge about this particular

group of students is very limited.
2.5 The Current Study

Despite the fact that English research articles are important information
sources for NNES postgraduate students, research in this area has been less
examined. In addition, the questionnaire for surveying research article reading
strategies of postgraduate students is not currently available. Therefore, it is
necessary to develop a research tool to specifically examine the reading strategy use
of these students. Based on literature and previous research on Second and Foreign
Language feading, the present study developed the Research Article Reading

Strategies Questionnaire. The six major groups of strategies were adopted from
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Oxford’s (1990) framework: compensation, cognitive, memory, metacognitive, social,
and affective reading strategies. The next chapter describes the research
methodology of the present study including research population, research sample,

research instrument, data collection process, and data analysis procedure.




CHAPTER 3
METHODOLOGY

This chapter presents the research methodology for surveying and comparing
the research article reading strategies used by KMITL postgraduate students in
different academic fields of science anct technology for reading research artictes
published in English. The chapter describes the research poputation, research

sample, researéh instrument, data collection process, and data analysis procedure.
3.1 Population and Sample

3.1.1 Population

The population of the current study consisted of 2,084 posteraduate students
from different academic fields of science and technology including Engineering,
Science, Information Technology, Agriculture, and Agro-Industry enrolled in the
academic year 2014 at King Mongkut’s Institute of Technology Ladkrabang (KMITL) on
ladkrabang campus in Bangkok of Thailand.

Table 3.1 KMITL Postgraduate Students from Different Faculties in the Academic
Fields of Science and Technology in 2014

Faculties Master’s Degree | Doctoral Degree Total
Faculty of Engineering 1,026 361 1,387
Faculty of Agricultural 153 27 180
Technology
Faculty of Science 223 95 318
Faculty of Agro— 104 . 10 1ig
Industry
Faculty of Information 50 35 . 85
Technology

Total : 1,556 528 2,084
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3.1.2 Research Sample

The sample of the study was the postgraduate students in the academic
fields of science and technology. According to Yamane’s formula (1973), the sample |
size was calcutated with a 95 % confidence level and e = .05. The total number of
the research sample should be 336 postgraduate students.

Nevertheless, the participants in the study were 235 postgraduate students
because the postgraduate students who finished their coursework did not often
come to institute so the researcher could not meet them. There were 87
postgraduate students from the Faculty of Engineering, 21 from the Faculty of
Science, 32 from the Faculty of Information Technology, 57 from the Faculty of
Agricuttural Technology, and 38 from the Faculty of Agro-Industry.

Table 3.2 The Number of KMITL Postgraduate Students Participating in the Study

Faculties ) Number
Faculty of Engineering 87
Faculty of Agricultural Technology 57
Faculty of Science i 21
Faculty of Agro-Industry ' : 38
Faculty of Information Technology 32
Total 235

3.2 Research Instrument

The research instrument of this study was the Research Article Reading
Strategies Questionnaire constructed in the bilingual version of Thai and English. The
aim of this questionnaire was to survey the reading strategies for reading English
research articles of postgraduate students studying in the academic fields of science

and technology.

3.2.1 Questionnaire Construction Process
To construct the Research Article Reading Strategies Questionnaire for
surveying the English research article reading strategy uses of postgraduate students

at KMITL, the researcher reviewed the existing literature on ESL and EFL reading. The
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researcher developed 40-item of reading strategies based on Oxford’s (1990)
framework. The Research Article Reading Strategies Questionnaire \‘Nas divided into
three parts.

Part 1 General information of the respondent. This part collected data
related to the respondents’ background information, such as gender, age, faculty,
and academic major. The respondents provided answers by choosing the alternatives.
and filling in the blanks.

Part 2 The reading strategies used for reading English research articles.
This part asked the respondents to rate the frequencies of reading strategies that
they use for reading English research articlés.

The Research Article Reading Sbtrategies Questionnaire for surveying reading
strategies used for reading English research articles classified reading strategies into six
categories: 8 items of metacognitive reading strategies; 2 items of affective reading
strategies; 1 item of social reading strategy; 20 items of cognitive reading strategies; 6

items of compensation reading strategies; and 3 items of memory reading strategies.

Table 3.3 Reading Strategy Categories

Reading Strategy Categories item Number
Metacognitive reading strategies (8 1,2,3,4, 12,18, 27, and 29
items) ’

Affective reading strategies (2 items) 28, and 30

Social reading strategy (1 item) 31

Cognitive reading strategies (20 items) 5,6,7,8,9,10, 11, 13, 14, 15, 16, 17, 19, 26,
32, 33, 34, 35, 36, and 37

Compensation reading strategies (6 20, 21, 22, 23, 24, and 25
items)
Memory reading strategies (3 items) 38, 39, and 40

The questionnaire consisted of 40 items using a five-point Likert’s scale: never

(1), occasionally (2), sometimes (3), usually (4), and always (5). See Appendix B.
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Part 3 Other reading strategies unlisted in the questionnaire. This part
asked the respondents to indicate other reading strategies that they use for reading

English research articles.

3.2.2 Questionnaire Validation Process

The questionnaire was sent to 43 experienced researchers and instructors in
the academic fields of science and technology at KMITL on Ladkrabang campus.
There were 8 experienced researchers and instructors from the Faculty of
Engineering, 9 from the Faculty of Science, 8 from the Faculty of Information
Technology, 9 from the Faculty of Agricultural Technology, and 9 from the Faculty of
Agro-Industry. These experts were asked to.rate on the frequency of reading
strategies essential for reading English research articles in order to check the content
validity of the questionnaire. Furthermore, they were asked to identify whether there
were any other important reading strategies that should be ihcluded in the
guestionnaire.

These experts confirmed the relevance of the reading strategies included in
the questionnaire. All 40 items are crucial for reading English research articles.
However, no new reading strategies were suggested to be added to the list of
strategies in the questionnaire.

The Research Article Reading Strategies Questionnaire was then further
examined by three experts in EFL education to check its construct and content
validity based on the item Objective Congruent (I0C) index. Each of the items was
rated on the three-point scale: Congruent=1, Questionable=0, and Incongruent=1.

The score rated by the experts were calculated; the items with the score
lower than 0.5 were revised. The value of I0C for each item is presented in Appendix
A.

There were 32 items rated higher than 0.5, meaning that they were

acceptably congruent with the purposes of the study. Eight items needed revision.

After the consultation with the experts, the items were adjusted as follows:
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Item 15: Identifying the limitation of the study and factors affecting the
findings of the study
midasiinveansidy wartaduitdmadenantsivy
¥
ltem 15: Locating statements describing the limitation of the study and
factors affecting the findings of the study .
nideihinvemanside uartledeiidmarionan1side
Item 16: Looking for suggestions for application(s) in real life
mipiausiuzdmiunisinaidululszendldluiinggs
\’
ltem 16: Locating statements about suggestions for applying research findings
in real life

miauanuzdmiunsumaelUUsrandldludinade

Item 27: Concentrating on text
faunslunsenu
ltem 27: Concentrating on reading

faunslunisenu

Iltem 30: Encouraging when feeling discouraged
Tifadlenueadiesdntte
Iltem 30: Encouraging myself when feeling discouraged

imddlasuisadiednvie

Item 33: Writing a summary in Thai when finishing reading
Beuagulennuddgdunwilnediesuay .

Iltem 33: Writing a summary of important information in Thai when finishing
reading

Feuaglemudrdgdunwinedissay
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ltem 34: Writing a summary in English when finishing reading
Fouaglaaruddgidunwdinguilesiuay

Item 34: Writing a summary of important information in English when finishing
reading

Beuaplannudrdiydumwsinguiioduay

ltem 39: Associating ideas
\weulesdayasiegluniseu

ltem 39: Associating ideas in the text
Weulostoyarqlunsetu

item 40: Elaborating with additional Information
geneaniuinisteyaduiifedestudieny
Item 40: Elaborating with additional Information related to the text

a a v v ol dd VvV owoa odl
’UEJ']EJﬂ'J']lll'WllWlllﬂ'JEJ'UallvaE]u‘]VlLﬂU'J‘UENﬂ'UﬁQVlE]'IU
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"The Research Article Reading Strategies Questionnaire" was tried out with
a small group of 5 postgraduate students in the acacemic fields of science and
technology. The respondents were asked to mark the statements which were
ambiguous, or unclear, or irrelevant. it was found that no revision in the

questionnaire was necessary.

3.2.3 Questionnaire Pilot Process

The questionnaire was piloted with 80 postgraduate students. They were
conveniently asked to complete the questionnaire and to comment on the content
of the questionnaire items focusing the meaning and clarity of the statements.

The preliminary data from the questionnaire then were analyzed for the
Cronbach’s Alpha Coefficient to measure its reliability. The Cronbach's Alpha
Coefficient of the Research Article Reading Strategies Questionnaire was .90 which

was high. The researcher then did not make any change in the questionnaire.
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3.3 Data Collection Procedure

Stepl. The researcher asked for an approval letter from the Dean of the
Faculty of Industrial Education to conduct research at KMITL. Then, the letter from
the Dean of the Faculty of Industrial Education and the introductory letter about the
present research from the researcher were sent to the Dean of the Faculty of
Engineering, the Dean of the Faculty of Science, the Dean of the Faculty of
Information Technology, the Dean of the Faculty of Agricultural Technology, and the
Dean of the Faculty of Agro-Industry in order to ask for permission for collecting data
at their faculties.

Step2. After the researcher obtained the permission from thé Deans of all
faculties to collect data, in the academic year 2014, the researcher met with groups
of KMITL postgraduate students and individual students in the Master’s degree
programs and doctoral degree programs on.Ladkrabang campus in order to inform
about the purposes of the survey and how to complete the questionnaire. The
postgraduate students were assured that their confidentiality was secured and their
responses would be used for this study only.

Then, copies of the Research Arti.cle Reading Strategies Questionnaire were
distributed to KMITL postgraduate students by hand. Eighty-seven .copies of the
questionnaire were distributed to the postgraduate students from the Faculty of
Engineering, 21 copies to the postgraduate students from the Faculty of Science, 32
copies to the postgraduate students from the Faculty of Information Technology, 57
copies to the postgraduate students from the Faculty of Agricultural Technology, and
38 copies to the postgraduate students f(om the Faculty of Agro-Industry. The
postgraduate students were asked to rate the reading strategies that they used for
reading English research articles and wrote other strategies that they used in the

open-ended section of the Research Article Reading Strategies Questionnaire.
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3.4 Data Analysis Procedure

The quantitative data derived from the second part of the Research Article
Reading Strategies Questionnaire were analyzed using SPSS and reported in terms of
means (X) and standard deviations (5.D.).

The mean scores of reading strategies were identified in three levels as
suggested by Oxford and Burry-Stock (1995): high, moderate, and low. These three

levels were used for interpreting the findings as described below:

Mean of 3.50 and higher = high
Mean of 2.50 to 3.49 - = moderate
Mean of 2.49 and lower Z low

Moreover, the variations of reading strategies used by postgraduate students
from different faculties were checked using a one-way analysis of variances (ANOVA).
The significance level was set at p < .05. The Scheffe post-hoc test was used to
determine the significant difference in reading strategy categories used by KMITL
postgraduate students from different academic fields.

The data from Part 3 (the open-ended section) were analyzed in terms of
contents and put in 6 categories of reading strategies: metacognitive, affective, social,

cognitive, compensation and memory reading strategies.
Conclusion

This chapter has presented the research methodology including the research
population and sample, research instrument, data collection process, and data
analysis procedure. The sample of the study consisted of 235 postgraduate students
who studied in the academic fields of science and technology at KMITL. The study
developed the Research Article Reading Strategies Questionnaire to be used as the
research instrument for surveying the reading strategies for reading English research
articles. The data were analyzed for means (X) and standard deviations (S.D), and
the means of reading strategies were compared using one-way analysis of variance
(ANOVA) to analyze mean differences between reading strategies use of postgraduate

students from different academic fields. Furthermore, post-hoc (Scheffe) was
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employed to determine the significant difference in reading strategies used by
postgraduate students from different academic fields. The next chapter presents the

results of the study.



CHAPTER 4
RESULTS

This chapter presents the results of the study which surveyed and compared
the reading strategies that postgraduate étudents from different academic fields of
science and technology at King Mongkut’s Institute of Technology Ladkrabang
(KMITL) used for reading English research articles. The present stud)) was conducted
to answer the following research questions:

1. What reading strategies do postgraduate students from different academic
fields of science and technology use for reading English research articles?

1.1 What metacognitive reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.2 What cognitive reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.3 What memory reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.4 What compensation reading strategies gio postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.5 What affective reading strategies do postgraduate students from
different academic fields of science and ;technology use for reading English research
articles?

1.6 What social reading strategies do postgraduate students from different
academic fields of science and technology use for reading English research articles?

2. Do postgraduate students from different academic fields of science and

technology use different reading strategies for reading English research articles?
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4.1 General Information of the Postgraduate Students

The findings of general information of the postgraduate students are
presented in Table 4.1 and Table 4.2.

Table 4.1 presents the numbers and percentages of postgraduate students
from different academic fields of science and technology who answered the
questionnaire. The total number of postgraduate students participating in the study
was 235 (n=235). The majority of the participants were the postgraduate students
from the Faculty of Engineering (n=87), followed by the postgraduate students from
the Faculty of Agricultural Technology (n= 57), the Faculty of Agricultural
Technology (n=57), the Faculty of Agro-Industry (n=38), the Faculty of Information
Technology (n=32), and the Faculty of Science (n=21).

According to Table 4.1, there were 198 (84.25%) Master’s degree students; 98
(41.70%) were males and 100 (42.55%) were females. There were 37 (15.74%)
doctorate students; 20 (8.51%) were males and 17 (7.23%) were females.



Table 4.1 General Information of Postgraduate Students (n= 235)

Faculty Faculty of Engineering Faculty of Science Faculty of Information Technolcgy Faculty of Agricuttural Technology Faculty of Agro-Industry
(n=87) (n=21) (n=32) (n=57) (n=38)
(37.02%) (8.93%) (13.61%) (24.25%) (16.17%)

Sex Male Female Male Female Male Female Male Female Male Female Total
Number 59 (25.10%) 28(11.91%) 12 (5.10%) 9 (3.82%) 17 (7.23%) 15 (6.38%) 20 (8.51%) 37 (15.74%) 10 (4.25%) 28 (11.91%) 235
Degree Master Ph.D. Master Ph.D. Master | PhD. | Master | PhD. | Master | PhD. | Master | PhD. Master Ph.D. Master Ph.D. Master PhD. Master PhD. | Total
Total 44 15 27 1 12 Q 9 0 14 3 13 2 19 1 26 11 9 1 25 3 235

(18.729%) | (6.38%) | (11.48%) | (0.42%) | (5.10%) | (0%) (3.82%) (096) | (595%) | (1.279%) | (5.53%) | (0.85%) | (8.08%) | (0.42%) | (11.06%) | (4.68%) | (3.829%) | (0.429%) | (10.63%) | (1.27%) | (100)
Age (0

2577 42.00 26.65 34.00 2525 0 24,00 0 3007 32.33 3346 3233 2486 300 24.12 3040 239 32,00 25.38 2905 26.27

A7
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As can be seen in Table 4.1, the majority of the participants in the study were
the students from the Faculty of Engineering. There were 87 (37.02%) engineering
postgraduate students; 59 (25.10%) were males and 28 (11.91%) were females. The
results revealed that 44 (18.72%) of males studied in the Master’s degree programs
whose mean age was 25.77 years old. There were 15 (6.38%) of them studying in the
doctoral degree programs whose mean was 42 years old. There were 27 (11.48%)
female students studying in the Master’s degree programs whose mean age was 26.65
years old. There was 1 female student studying in the doctoral degree program who
was 34 years old.

There were 21 (8.93%) postgraduate students from the Faculty of Science. All of
the students were studying in the Master’s degree programs. 12 (5.10%) of the students
were males whose mean age was 25.25 years old and 9 (3.82%) of them were females
whose mean age was 24 years old.

There were 57 (24.25%) postgraduate students from the Faculty of Agricultural
Technology; 20 (8.51%) of the students were males and 37 (15.74%) were females.
There were 19 (8.08%) male students studying in the Master’s degree programs whose
mean age was 24.86 years old. There was 1 (0.42%) male student studying in the
doctoral degree program who was 30 years old. There were 26 (11.06%) female
students studying the Master’s degree proéram whose mean age was 24.12 years old.
There were 11 (4.68%) female students studying in the doctoral degree programs
whose mean age was 30.40 years old. .

There were 38 (11.91%) postgraduate students from the Faculty of Agro-
Industry; 10 (4.28%) of the students were males and 28 (11.91%) of them were
females. There were 9 (3.82%) male students studying in the Master’s degree programs
whose mean age was 23.90 years old. There was 1 (0.42%) male student studying in
the doctoral degree program who was 32 years old. There were 25 (10.63%) female
students studying in the Master’s degree programs whose mean age was 25.38 years

~ old. There were 3 (1.27%) female students studying in the doctoral degree programs

whose mean age was 29.05 years old.
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There were 32 (13.61%) postgraduate students from the Faculty of Information
Technology, 17 (7.23%) of the students were males and 15 (6.38%) were females.
There were 14 (5.95%) males studying in Master’s degree programs whose mean age
was 30.07 years old. There were 3 (1.27%) males studying in the doctoral degree
programs whose mean age was 32.33 years old. They were 13 (5.53) females in the
Master’s degree programs whose mean age was 33.46 years old. There were 2 (0.85%)
female students studying in the doctoral degree programs whose mean age was 32.33

years olds.



Table 4.2 Frequencies, Percentages and Means of Self-Assessment of Reading Ability by Postgraduate Students (n=235)

Faculty of Information

Faculty Faculty of Engineering Faculty of Science Facutty of Agricultural Technology Faculty of Agro-industry
Technology
Total
Sex Male Female Male Female Male Female Male Female Male Female
Degrees Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D. | Master | Ph.D.
61
Low 7 1 12 0 2 0 1 V] 2 0 | 8 1} 13 1 5 0 8 0 (25.95%)
Self-
Assess 150
of Moderate 32 8 15 1 10 0 8 0 10 1. 9 10 1 10 10 4 S 16 3 (63.82%)
Reading
Abllity 24
High 5 6 0 0 0 0 0 0 2 2 3 1 (4} 3 v} 0 0 1 0 (10.21%)
X 1.62 1.84 1.78 1.77 182 1.76

0g



51

Table 4.2 presents the frequencies, percentages and means of the
posteraduate students who rated their reading abilities. About a quarter of the
postgraduate students (61 = 25.95%) rated their reading abilities at a high level, and
more than half of the postgraduate students (150 = 63.82%) rated their reading
abilities at a moderate level. The minority in the group (24 = 10.21%) rated their
reading ability at a low level. -

The overall mean of self-rated reading abilities of the sample was at a
moderate level (X=1.76). According to the findings, the postgraduate students from
the Faculty of Engineering rated their reading ability at a low level (X=1.62). The
postgraduate students from the Faculty éf Science (X=1.84), Faculty of Information
Technology (X=1.78), Faculty of Agricultural Technology (Y:l.??)? and Faculty of
Agro-Industry (X=1.82) rated their reading ability at a moderate level.

4.2 Reading Strategies Used by Postgraduate Students from Different
Academic Fields for Reading English Reséarch Articles

The findings of reading strategies used by postgraduate students from
different academic fields of science and technology for reading English research
articles are presented to answer the following research questions:

1. What reading strategies do postgraduate students from different academic
fields of science and technology use for reading English research articles?

1.1 What metacognitive reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.2 What cognitive reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.3 What memory reading strategies do postgraduate students from

different academic fields of science and technology use for reading English research

articles?
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1.4 What compensation reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles? '

1.5 What affective reading strategies do postgraduate students from
different academic fields of science and technology use for reading English research
articles?

1.6 What social reading strategies do postgraduate students from different
academic fields of science and technology use for reading English research articles?

The mean scores of reading strategies were identified by three tevels as
suggested by Oxford and Burry-Stock (1995): high, moderate, and low. These three

levels were used for interpreting the findirgs as described below:

Mean of 3.50 and higher = high
Mean of 2.50 to 3.49 D moderate
Mean of 2.49 and lower & low

Moreover, the results of the reading strategies used for reading English
research articles of KMITL postgraduate students were reported based on categories:
Metacognitive, Affective, Social, Cognitive, Compehsa‘cion, and Memory reading
strategies.

Table 4.3, 4.4, 45, 4.6, 4.7, and 4.8 show the means and standard deviations
of individual reading strategies in categories used by KMITL postgraduate students in
the different academic fields of science and technology for reading English research

articles.

4.2.1 Metacognitive Reading Strategies
The means and standard deviations of metacognitive reading strategies are
presented in Table 4.3. There are 8 metacognitive reading strategies in the

questionnaire.
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Table 4.3 Means and Standard Deviations of Metacognitive Reading Strategies
Used by KMITL Postgraduate Students from Different Academic Fields
of Science and Technology (n=235)

Information Agro-
Reading Engineering Science Agriculture Total
ltems Technology Industry
Strategies — — — — — —
X |SD.| X |SD. ]| X S.D. X |SD.| X |SD.| xX |SD.
Setting a reading
1 371 1 090 | 409 | 043 | 362 | 0.55 | 3.84 | 0.97 | 3.71 | 0.80 | 3.76 | 0.83
purpose
Planning before
2 336 | 089 | 3.57 | 0.50 | 3.46 | 0.71 | 357 | 098 | 3.42 | 0.75 | 345 | 0.84
reading
Choosing
relevant

3 research articles | 4.16 | 0.84 | 409 | 0.76 | 3.53 | 0.80 | 4.07 | 0.77 | 415 | 0.67 | 4.04 { 0.81
according to the

reading purpose L

Determining

4 what to read in 383 | 088 | 371 | 056 | 356 | 0.75 | 3.89 | 0.74 | 3.81 | 0.76 | 3.80 | 0.79

each article

Linking what is
being read with
the background
12 381 | 077 | 371 | 0.71 | 362 [ 0.79 | 3.70 | 086 | 3.73 | 0.64 | 3.74 | 0.77
knowledge to
help

understanding

Choosing
relevant
information
18 | from the 383 ) 087 | 409 | 0.70 | 3.62 | 0.55 | 3.96 | 0.84 | 4.05 | 0.65 | 3.89 | 0.78
research article ‘
to apply in my

own work

Concentrating

27 3.63 | 085|400 | 070 | 390 | 085 | 3.68 { 0.90 | 3.63 | 0.81 | 3.71 | 0.85
on reading

Pausing and
thinking about
29 380 [ 087 | 385 | 065 | 365 | 0.74 | 352 | 0.78 | 3.71 | 0.80 | 3.70 | 0.80
what have been

read

Total 376 | 0.85 | 3.88 | 0.62 | 3.62 | 0.71 | 3.77 | 0.85 | 3.77 | 0.73 | 3.76 | 0.80

The results showed that the overall mean of metacognitive reading strategies

used was high (X=3.76). The metacogritive reading strategies often used were
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choosing the relevant research articles according to the reading purpose (X=4.04),
followed by choosing relevant information from research articles to apply in their
own work (X=3.89); Determining what to read in each article (X=3.80); Setting a
reading purpose (X=3.76); Linking what is being read with the background knowledge
to help understanding (X=3.74); Concentrating on reading (X=3.71); Pausing and
thinking about what have been read (X=3.70). Conversely, the least used
metacognitive reading strategy was planning before reading (X=3.45) which was at a
moderate level.

The postgraduate students from the Facu(ty of Science who used the
highest metacognitive reading strategy reported using the following strategies: Setting
a reading purpose (X=4.09); Choosing relevant research articles according to the
reading purpose (X=4.09); Choosing relevant information from the research article to
apply in their own work (X=4.09); Concentrating on reading (X=4.00); Pausing and
thinking about what have been read (X=3.85); Planning before reading (X=3.57);
determining what to read in each article (X=3.71); and linking what is being read with
the background knowledge to help understanding (X=3.71).

On the other hand, the postgraduate students from the Faculty of
Information Technology who used the lowest metacognitive reading strategies
reported using the following strategies: Concentrating on reading (X=3.90); Pausing
and thinking about what have been read (X=3.65); Setting a reading purpose
(X=3.62); Linking what is being read with the background knowledge to help
understanding (X=3.62); Choosing relevant information from the research article to
apply in their own work (X=3.62); Determining what to read in each article (X=356);
Choosing relevant research articles according to the reading purpose (X=3.53) and
Planning before reading (X=3.46).

Although KMITL postgraduate students from different aca.demic fields of
science and technology appeared to use metacognitive reading strategies at a high
level, the average mean of 3.76 indicates that it is still not very high. Therefore, these
postgraduate students should be encouraged to employ a more variety of useful
metacognitive reading strategies for finding the purpose of the text, checking their

understanding, and monitoring and evaluating their comprehension.
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4.2.2 Affective Reading Strategies

Table 4.4 presents means and standard deviations of affective reading

strategies used by KMITL postgraduate students.

Table 4.4 Means and Standard Deviations of Affective Reading Strategies Used by
KMITL Postgraduate Students from Different Academic Fields of Science
and Technology (n=235)

Information Agro-
Reading Engineering Science Agriculture Total
Items Technology Industry
Strategies — —
X |so| ¥ |sb| x |sop| % |[sp| x |sbp| ¥ |sD.
Trying to get
back on track
28 372 1 0.88 | 3.85 | 072 | 378 [ 055 | 3.70 | 0.77 | 3.76 { 0.71 | 3.74 | 0.77
when losing
concentration
Encouraging
myself when
30 355 | 1.04 | 3.66 | 0.79 | 356 | 0.87 | 3.68 | 0.96 | 3.63 | 0.78 | 3.60 | 0.93
feeling
discouraged
Total 3.63 | 096 | 3.75 | 0.75 | 3.67 | 0.71 | 3.69 | 0.86 3.69 | 0.74 | 3.67 | 0.85

The results indicated that the overall mean of affective reading strategies
used was high (X=3.67). The highest mean of the affective strategy was trying to get
back on track when losing concentration (X=3.74), followed by encouraging
themselves when they felt discouraged (X=3.60).

The postgraduate students from the Faculty of Science who used the
highest affective reading strategies reported using the following strategies: Trying to
get back on track when losing concentration (X=3.85) and encouraging themselves
when feeling discouraged (X=3.66). ‘

On the contrary, the postgraduate students from the Faculty of Engineering
who used the lowest affective strategies reported using the folléwing strategies:
Trying to get back on track when losing concentration (X=3.72), and encouraging
themselves when feeling discouraged (X =3.55).

According to the results, the postgraduate students at KMITL from different
academic fields of science and technology seemed to utilize affective reading

strategies at a high level in order to monitor their emotion and boost their
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motivation (Oxford, 1990). When they lost concentration and failed to understand,

these strategies could assist them.

4.2.3 Social Reading Strategy

Table 4.5 presents means and standard deviations of social reading strategy

used by KMITL postgraduate students.

Table 4.5 Means and Standard Deviations of Social Reading Strategy Used by

KMITL Postgraduate Students from Different Academic Fields of Science
and Technology (n=235)

Information Agro-
Reading Engineering Science Agriculture Total
Items Technology Industry
Strategies
X Sb.| X | SD. X S.D. X |SD.| X |SD.| X | sD.
Asking others to
explain when
3 failing to 356 | 091 | 395 | 0.74 | 331 | 096 | 3.61 | 0.95 | 3.94 | 0.80 | 3.63 | 0.91
understand the
research articles
Total 356 | 091 | 395|074 | 3.31 | 0.96 | 3.61 | 0.95 | 3.94 | 0.80 | 3.63 | 0.91

As can be seen in Table 4.5, KMITL postgraduate students employed the
social reading strategy with a significant difference for reading English research
articles. The results indicated that the overall mean of the social reading strategy
used was high (X=3.63). The postgraduate students from different academic fields of
science and technology employed the social reading strategy at a high level. It
appeared that when the students failed to understand, they tended to ask other
people to explain the information for them. The social reading strategy can assist the

reader to learn through social interaction with others (Oxford, 1990).

4.2.4 Cognitive Reading Strategies
Table 4.6 presents means and standard deviations of cognitive reading
strategies used by KMITL postgraduate students. There are 20 items of cognitive

strategies in the questionnaire.



57

Table 4.6 Means and Standard Deviations of Cognitive Reading Strategies Used by

KMITL Postgraduate Students from Different Academic Fields of Science
and Technology (n=235)

ltems

Reading
Strategies

Engineering

Science

information

Technology

Agriculture

Agro-

Industry

Total

X

S.D.

X

S.D.

X

S.D.

X

S.D.

X

S.D.

»

S.D.

Reading the
abstract to obtain
important
research

information

4.14

0.86

4.23

0.76

3.59

0.66

an

0.88

4.18

0.83

3.98

0.86

Surveying text

379

0.91

3N

0.71

35

0.76

3.80

0.71

3.76

0.88

3.74

0.82

Skimming quickly

for main idea

3.48

0.99

3.66

0.48

3.43

0.66

3.57

0.98

3.36

0.78

3.49

0.88

Reading slowly

and carefully

3.50

0.98

3.80

0.67

3.62

0.60

3.49

0.90

3.39

0.75

3.52

0.86

Finding the
statement of

research gap

3.60

0.93

3.57

0.59 |

3.78

0.70

3.35

0.97

3.38

0.83

3.60

0.88

10

Identifying the
purpose of the

study

3.82

0.87

3.42

67 °

3.7

0.68

3.54

0.82

3.92

0.74

372

0.81

11

Finding the
significance of
the study

3.86

0.90

3.66

0.65

3.87

0.60

384

0.99

3.94

0.65

3.85

0.83

13

Evaluating the
validity and
reliability of the
study

3.59

0.90

3.71

0.78

3n

0.72

3.57

0.92

342

0.72

359

0.84

14

Identifying
generalized facts
from the results

of the study

3.58

0.78

37

0.46

3.65

0.54

3.47

0.92

3.42

0.64

355

0.75

15

Locating
statements
describing the
limitations of the
study and factors
affecting the
findings of the
study

3.66

0.92

3.61

0.58

3.56

0.66

357

0.92

3.42

0.68

3.58

0.82
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Items

Reading
Strategies

Engineering

Science

Information

Technology

Agriculture

Agro-

Industry

Total

X

S.D.

X

S.D.

X

S.D.

X

S.D.

i

S.D.

il

S.D.

16

Locating
statements about
suggestions for
applying research

findings in real life

3.49

0.84

3.61

0.80

3.62

0.90

3.56

0.92

3.28

0.83

3.50

0.86

17

Finding
recommendation(s)

for future research

3.49

0.83

3.38

0.80

3.68

0.69

3.64

0.83

350

0.72

3.54

0.79

19

Using figures,
graphs, and
mathematical
equations to help

understanding

4.00

0.87

4.42

0.59

3.50

0.71

0.93

397

0.86

395

0.86

26

Translating English
sentences into
Thai when the text

becomes difficult

3.67

1.10

3.76

0.70

3.62

0.90

3.92

0.82

3.92

0.91

377

0.95

32

Rereading for
better

understanding

3.86

0.85

4.04

0.74

3.65

0.74

3.73

0.81

4.10

0.79

385

0.81

33

Writing a summary
of important
information in Thai
when finishing

reading

3.27

3.90

0.99

3.37

0.83

3.64

0.79

334

0.90

3.44

0.97

34

Writing a summary
of important
information in
English when

finishing reading

294

131

3.09

1.51

3.15

101

3.10

0.99

2.65

1.16

297

- 1.20

35

Taking notes of
important

information

3.67

1.06

4.04

0.74

3.50

0.91

3.68

0.78

313

1.06

3.68

0.93

36

Creating text
mapping to
increase

comprehension

3.25

1.08

3.42

1.07

312

1.07

3.26

1.02

313

1.06

323

1.05
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Table 4.6 (Continued)

Information Agro-
Reading Engineering | Science Agriculture Total
tems Technology Industry
Strategies — —
X |Sh.| x |sD.| X Sh.| X |SD.| x¥ |sD.| X |SD.
Making outline to
37 | increase 331 | 111 {376 | 099 | 3.09 | 096 | 3.17 | 1.05 | 3.23 | 0.94 | 3.27 ; 1.04
comprehension
Total 359 | 096 | 372 | 076 | 353 | 0.76 | 3.57 | 0.89 | 3.52 | 0.83 | 3.59 | 0.89

According to Table 4.6, the overall mean of reported cognitive reading
strategies used was high (X=3.59). The findings indicated that the highest use of
_ cognitive strategy in this category was reading the abstract to abtain important
research information (X=3.98), followed by using figures, graphs, and mathematical
equations to help understanding (X=3.95); Finding the significance of the study
(X =3.85); Rereading for better understanding (X=3.85); Translating English sentences
into Thai when the text becomes difficult (X=3.77); Surveying text (X=3.74);
Identifying the purpose of the study (X=3.72); Taking notes of important information
(X =3.68); Finding the statement of research gap (X=3.60); Evaluating the validity and
reliability of the study (X=3.59); Locating statements describing the limitations of
the study and factors affecting the findings of the study (X=3.58); Identifying
generalized facts from the results of the study (X=3.55); Finding recommendation(s)
for future research (X=3.54); Reading slowly and carefully (2:3.52); Locating
statements about suggestions for applying research findings in real life (X=3.50);
Skimming quickly for main idea (X=3.49); Writing a summary of important information
in Thai when finishing reading (X=3.44); Making outline to increase comprehension
(X=3.27); and creating text mapping to increase comprehension (X=3.23). When
postgraduate students finished reading, they reported that they tended to write a
summary of important information in English at a moderate level (X=2.97).

The postgraduate students from the Faculty of Science who used the
highest cognitive reading strategies reported using the following strategies: Using
figures, graphs, and mathematical equatioﬁs to help understanding (X=4.42); Reading
the abstract to obtain important research information (X=4.23); Rereading for better
understanding (X=4.04); Taking notes of important information (?;4.04); Writing a

summary of important information in Thai when finishing reading (X=3.90); Reading
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slowly and carefully (X=3.80); Translating English sentences into Thai when the text
becomes difficult (X=3.76); Making outline to increase comprehénsion (X=3.76);
Surveying text (X=3.71); Evaluating the validity and reliability of the study (X=3.71);
Identifying generalized facts from the results of the study (X=3.71); Skimming quickly
for main idea (X=3.66); Finding the significance of the study (X=3.66); Locating
statements describing the limitations of the study and factors affecting the findings
of the study (X=3.61); Locating statements about ‘suggestions for applying research
findings in real life (X=3.61); Finding the statement of research gap (X=3.57);
Identifying the purpose of the study (X=3.42); Creating text mapping to increase
comprehension (X=3.42); Finding recommendation(s) for future research (X=3.38);
and writing a summary of important information in English when finishing reading
(X=3.09).

Conversely, the postgraduate students from the Faculty of Agro-Industry
who used the lowest cognitive reading strategies reported using the following
strategies: Reading the abstract to obtain important research information (X=4.18);
Rereading for better understanding (X=4.10); Using ﬂgures, graphs, and mathematical
equations to help understanding (X=3.97); Finding the significance of the study
(X =3.94); Identifying the purpose of the study (X=3.92); Translating English sentences
into Thai when the text becomes difficult (X=3.92); Surveying text (X=3.76); Finding
recommendation(s) for future research (X=3.50); Evaluating the validity and reliability
of the study (X=3.42); Identifying generalized facts from the results of the study
(X=3.42); Locating statements describing the limitations of the study and factors
affecting the findings of the study (X=3.42); Reading slowly and carefully (X=3.39);
Finding the statement of research gap (X=3.38); Skimming quickly for main idea
(X =3.36); Writing a summary of important information in Thai when finishing reading
(X =3.34); Locating statements about suggestions for applying research findings in real
life (X=3.28); Making outline to increase comprehension (X=3.23); Taking notes of
important information (X=3.13); Creating text mapping to increase comprehension
(X=3.13); and writing a summary of important information in English when finishing
reading (X=2.65).

The results revealed that the postgraduate students from all faculties
appeared to use cognitive reading strategies at a similar level which was high. KMITL

postgraduate students utilized cognitive reading strategies which concern mental
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process related to reading and thinking process (Brown, 1994; Oxford, 1990).

However, the postgraduate students could be trained to use a more variety of these

cognitive strategies for reading English research articles effectively.

4.2.5 Compensation Reading Strategies

The means and standard deviations of compensation reading strategies used

by postgraduate students at KMITL are presented in Table 4.7. There are 6 items of

compensation strategies.

Table 4.7 Means and Standard Deviations of Compensation Reading Strategies Used

by KMITL Postgraduate Students from Different Academic Fields of

Science and Technology (n=235)

items

Reading

Strategies

Engineering

Science

Information

Technology

Agriculture

Agro-

Industry

Total

X

S.D.

X

S.D.

X

S.D.

X

S.D.

X

S.D.

il

S.D.

20

Adjusting'reading
speed appropriate
for the level of
text difficulty

3.42

0.80

3.90

0.88

3.34

0.74

3.56

0.94

3.57

0.68

351

0.82

21

Reading aloud to
increase
unders.tanding
when failing to

understand

3.05

1.18

3.52

0.81

3.56

0.71

3.29

1.05

2.81

1.03

3.18

1.06

22

Using grammatical
knowledge to
help

understanding

3.44

.99

347

0.74

3.53

.62

347

0.96

3.02

0.91

3.40

0.92

23

Separating words
or phrases into
small units to
help
understanding
when failing to

understand

3.63

0.96

3.47

0.67

3.65

.60

3.59

0.96

321

0.87

354

0.89
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Table 4.7 (Continued)

ltems | Reading Strategies | Engineering Science Information | Agriculture Agro- Total
Technology Industry
X S.D. X S.D. X S.D. X S.D. X | SsD. X S.D.
24 Guessing the 362 | 1.00 | 3.76 | 0.83 | 3.78 | .65 | 3.47 | 0.84 | 355 | 0.86 | 3.60 | 0.88
meanings of
unknown words
by using context
clues
25 Using dictionary 401 1095|409 | 083|350 | .87 | 396 | 086 | 421 | 0.84 | 397 | 091
to find the
meanings of
unfamitiar
vocabulary
Total 3.52 | 0.98 | 3.70 | 0.79- 3.56 | 0.69 | 3.55 | 0.93 | 3.39 | 0.86 | 3.53 | 0.91

The results revealed that the overall mean of compensation reading
strategies used was high (X=3.53). The findings indicated that the highest use of
compensation strategy in this category was using dictionary to find the meanings of
unfamiliar vocabulary (X=3.97), followed by guessing the meanings of unknown
words by using context clues (X=3.97); Guessing the meanings of unknown words by
using context clues (X=3.60); Separating words or phrases into small units to help
understanding when failing to understand (X=3.54); Adjusting reading speed
appropriate for the level of text difficulty (X=3.51); Using grammatical knowledge to
help understanding (X=3.40). On the other hand, the least used compensation
reading strategy was reading aloud to increase understanding when failing to
understand (X=3.18).

The postgraduate students from the Faculty of Science who used the
highest compensation reading strategies reported using the following strategies: Using
dictionary to find the meanings of unfamiliar vocabulary (X=4.09); Adjusting reading
speed appropriate for the level of text difficulty (X=3.90); Guessing the meanings of
unknown words by using context clues (X=3.76); Reading aloud to increase
understanding when failing to understand (X=3.52); Using grammatical knowledge to
help understanding (X=3.47); and separating words or phrases into small units to

help understanding when failing to understand (X=3.47).
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On the other hand, the postgraduate students from the Faculty of Agro-
Industry who used the lowest compensation reading strategies reported using the
following strategies: Using dictionary to find the meanings of unfamiliar vocabulary
(X =4.21); Adjusting reading speed appropriate for the level of text difficulty (X=3.57);
Guessing the meanings of unknown words by using context clues (X=3.55);
Separating words or phrases into small units to help understanding when failing to
understand (X=3.21); Using grammatical knowledge to help understanding (X=3.02);
and Reading aloud to increase understanding when failing to understand (X=2.81).

According to the findings shown in Table 4.9, KMITL postgraduate students
from different academic fields of science and technology employed compensation
reading strategies at a similar level which was high. Compensation reading strategies
are additional skills to assist the students when they face difficulties while reading
(Oxford, 1990; Bunparit, 2011). Nevertheless, the .postgraduate students should
practice to use a more variety of compensation reading strategies for reading English

research articles.

4.2.6 Memory Reading Strategies
Table 4.8 shows means and standard deviations of memory reading strategies

utilized by KMITL postgraduate students. There are 3 strategies in this category.

Table 4.8 Means and Standard Deviations of Memory Reading Strategies Used by
KMITL Postgraduate Students from Different Academic Fields of Science
and Technology (n=235)

Information Agro-
Reading Engineering Science Agriculture Total
Items Technology Industry
Strategies
X | sb.| x |{sD.| ¥ |SD.| X |sD.| X |SD.| X | sD
Grouping
38 352 | 099 | 357 | 0.74 | 3.43 | 0.84 | 3.38 | 0.90 | 3.39 | 0.67 | 3.46 | 0.88
information
Associating ideas .
39 358 | 081 | 3.57 | 0.5 | 368 | 0.59 | 3.54 | 0.82 | 3.52 | 0.55 | 3.59 | 0.73
in the text
Elaborating with
additional
40 information 357 | 087 | 371 {071 | 346 | 056 | 3.63 | 0.79 | 3.42 | 0.82 | 3.56 | 0.79
retated to the
text
Total 3551 089 | 361|068 | 352 | 066 | 3.51 | 0.83 | 3.44 { 0.68 | 3.53 | 0.80
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The results showed that the overall mean of memory reading strategies
used was high (X=3.53). The highest used memory reading strategy was associating
ideas in the text (X=3.59), followed by elaborating with additional information
related to the text (X=3.56). The lowest used memory strategy was grouping
information (X =3.46).

The postgraduate students from the Faculty of Science who used the
highest memory reading strategies reported using the following strategies: Elaborating
with additional information related to the text (X=3.71); Grouping information
(X=3.57); and associating ideas in the text (X=3.57).

On the other hand, the postgraduate students from the Faculty of Agro-
Industry who used the lowest memory reading strategies reported using the
following strategies: Associating ideas in the text (X=3.52); Elaborating with additional
information related to the text (X=3.42); and grouping information (X=3.39).

According to the findings, the postgraduate students from different academic
fields of science and technology apparently employed memory reading strategies for
reading research articles at the similar level which was high. However, the instructor

should train them to employ a more variety of memory strategies.
4.3 The Results of Open-ended Question

In open-ended section, the postgraduate students were asked to indicate
other reading strategies that they used for reading English research articles. KMITL
postgraduate students did not specify any other reading strategies unlisted in the

questionnaire. Therefore, there were not any findings to report.

4.4 Differences in Reading Strategies Used by KMITL Postgraduate
Students from Different Academic Fields of Science and

Technology for Reading English Research Articles

Table 4.9 presents the means and standard deviations of reading strategies in

six categories which were used by postgraduates from different academic fields of
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science and technology and Figure 4.1 compares the resutts. The findings were used
to answer the following research question:

Research question: Do postgraduate students from different academic fields of
science and technology use different reading strategies for reading English research

articles?

Table 4.9 Means and Standard Deviations of Reading Strategies Used by KMITL
Postgraduate Students Based on Academic Fields of Science and

Technology and Reading Strategy Categories (n=235)

Information Agro-
Reading Engineering Science Agricutture Total
Techriology Industry
Strategies :

% |sp.| x |so.| g |sp.| x |sp| ¥ |sD.| ¥ |so

Metacognitive | 3.76 | 0.85 | 3.88 | 0.62 | 3.62 | 0.71 | 3.77 | 0.85 | 3.77 | 0.73 | 3.76 | 0.80
Strategies (1) e

Cognitive 359 | 0.96 | 3.72 | 0.76 { 3.53 | 0.76 | 3.57 | 0.89 | 3.52 | 0.83 | 3.59 | 0.89
Strategies (2)

Compensation | 3.52 | 0.98 | 3.70 | 0.79 | 3.56 | 0.69 | 3.55 | 0.93 | 3.39 | 0.86 | 3.53 | 0.91
Strategies (3)

Affective 363 | 096 | 375 | 075|367 | 071 [ 369 | 086 |3.69 |0.74 | 3.67 | 0.85
Strategies (4)

Social 356 1091|395 |0.74 331 096 | 361 | 095|394 | 080 | 3.63 | 0.91
Strategy (5) _

Memory 355 (089 | 361 068|352 066 351|083 344 | 068|353 080
Strategies (6)

Total 3.60 | 0.92 | 3.76 | 0.72 | 3.53 | 0.74 | 3.61 | 0.88 | 3.62 | 0.77 | 3.61 | 0.86
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Figure 4.1 Reading Strategies Uses of KMITL Postgraduate Students Based on

Reading Categories and Faculties

4.4.1 Ranking by Academic Fields

According to Table 4.9, the overall mean (X=3.61) of the sample showed a
high level of reading strategies used for reading English research articles. The means
of reading strategies used by postgraduate students from different academic fields of
science and technology were also high ranging from 3.76-3.53. The rank of academic
fields based on the mean of reading strategies used was as follow: 1) Science
(X3.76); 2) Agro-Industry (X=3.62); 3) Agricultural Technology (X =3.61); 4) Engineering
(X =3.60); and 5) Information Technology (X=3.53).

The findings of the study indicated that KMITL postgraduate students from
the Faculty of Science reported their uses of reading strategies in all categories at a
high level (X=3.76) and in the following respective order: Social (X=3.35),
Metacognitive (X=3.88), Affective (X=3.75), Cognitive (X=3.72), Compensation
(X=3.70), and Memory (X=3.61).

The postgraduate students from the Faculty of Agro-Industry also reported
their use of reading strategies in all categories at a high level (X=3.62) and in the

following respective order: Social (X=3.94), Metacognitive (X=3.77), Affective
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(X=3.69), Cognitive (X=3.52), Memory (X=3.44), and Compensation (X=3.39) reading
strategies.

Likewise, the postgraduate students from the Faculty of Agricultural
Technology reported their use of reading strategies in all categories at a high level
(X=3.61) and in the following respective order: Metacognitive (X=3.77), Affective
(X=3.69), Social (X=3.61), Cognitive (X=3.57), Compensation (X=3.55), and Memory
(X=3.51) reading strategies.

In the same way, the postgraduate students from the Faculty of Engineering
reported their use of reading strategies in all categories at a high level (X=3.60) and
in the following respective order: Metacognitive (X=3.76), Affective (X=3.63),
Cognitive (X=3.59), Social (X=3.56), Memory (X=3.55), and Compensation (X=3.52)
reading strategies. :

Similarly, the postgraduate students from the Faculty of Information
Technology reported their use of reading strategies in all categorie.;, at a high level
(X=3.53) and in the following respective order: Affective (X=3.67), Metacognitive
(X=3.62), Compensation (X=3.56) Cognitive (X=3.53), Memory (X=3.52), and Social
(X=3.31) reading strategies.

4.4.2 Ranking by Reading Strategy Categories

The categories of reading strategies for reading Engiish research articles were
ranked as the following: 1) Metacognitive (X=3.76), 2) Affective (X =3.67), 3) Social
(X=3.63), 4) Cognitive (X=3.59), 5) Compensation (X=353), and 6) Memory
(X=3.53).

The study found that metacognitive reading strategies were the most often
used strategies by the postgraduate students who studied at the Faculty of Science
(X =3.88), followed by the postgraduate students from the Faculty of Agricuttural
Technology (X =3.77), Agro-industry (X=3.77), Engineering (X=3.76), and Information
Technology (X =3.62).

For affective reading strategies, the postgraduate students who studied at
the Faculty of Science employed these strategies the most (X =3.75), followed by
the postgraduate students from the Faculty of Agricultural Technology (X=3.69),
Agro-Industry (X =3.69), Information Technology (X=3.67), and Engineering (X=3.63).
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According to the findings, the social reading strategy was the highest used by
the postgraduate students from the Faculty of Science (X =3.95), followed by the
postgraduate students from the Faculty of Agro-Industry (X=3.94), Agricultural
Technology (X =3.61), Engineering (X =3.56), and Information Technology (X=3.31).

The postgraduate students who studied at the Faculty of Science utilized the
highest cognitive reading strategies (X =3.72), followed by the postgraduate students
from the Faculty of Engineering (X=3.59), Agricultural Techndogy (X=3.57),
Information Technology (X =3.53), and Agro-Industry (X=3.52).

As can be seen in Table 4.9, the postgraduate students who studied at the
Faculty of Science used the highest compensation reading strategies, followed by the
postgraduate students from the Faculty of Information Tech‘nology (X =3.56),
Agricultural Technology (X =3.55), Engineering (X=3.52), and Agro-Industry (X=3.39).

Memory reading strategies were the highest used by the postgraduate
students from the Faculty of Science ('>_(-=3.61), followed by the postgraduate
students from the Faculty of Engineering, Information Technology (§=3.52),
Agricultural Technology (X =3.51), and Agro-Industry (X=3.44).

Then, gquantitative data of reading strategies used by KMITL postgraduate
students from different academic fields of science and technology were analyzed
using one-way analysis of variance (ANOVA) with p-value of <0.05 in order to test the
hypothesis:

H1: Postgraduate students from different academic fields of science and technology
use different reading strategies for reading English research articles.

Table 4.10, 4.11 4.12, 4.13, 4.14, and 4.15 show the results of the analysis of

One-way ANOVA of six reading strategy categories: Metacognitive, Affective, Social,

Cognitive, Memory and Compensation.
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Table 4.10 Results of ANOVA for Metacognitive Reading Strategies Used by
Postgraduate Students from Different Academic Fields of Science and

Technology (n=235)

Source 5SS df MS F p-value
Between 1.00 4 0.25
Within 55.57 230 0.24 1.03 0.39
Total 56.57 234

*The mean difference is significant at *p<0.05

The findings indicated that there was no statistically signiﬁcént difference in
metacognitive reading strategies used by MKITL postgraduate students from different
academic fields of science and technology for reading English research articles, F(4,
230) = 1.03, p = 0.39 at p>0.05.

Table 4.11 Results of ANOVA for Affective Reading Strategies Used by
Posteraduate Students from Different Academic Fields of Science

and Technology (n=235)

Source SS df MS F p-value
Between 0.31 4 0.07
Within 107.60 230 0.46 0.16 0.95
Total 107.92 234 °

* The mean difference is significant at *p<0.05.

Table 4.11 shows the results of One-way ANOVA for affective reading
strategies. There was not a statistically significant difference in affective strategies
used by postgraduate students from different academic fields, F(4,230) = 0.16, p=
0.95 at p>0.05.
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Table 4.12 Results of ANOVA for Social Reading Strategy Used by Postgraduate

Students from Different Academic Fields of Science and Technology

(n=235)
Source SS df MS F p-value
Between 962 4 2.40
Within 186.63 230 0.81 2.96 0.02*
Total 196.25 234

* The mean difference is significant at *p<0.05

Table 4.12 shows the results of One-way ANOVA for social reading strategy
used by postgraduate students from different academic fields of science and
technology. There was a statistically significant difference in social strategy used by

postgraduate students from different faculties, F(4,230) = 2.96, p= 0.02* at p<0.05*.

Table 4.13 Results of ANOVA for Cognitive Reading Strategies Used by
Postgraduate Students from Different Academic Fields of Science and

Technology (n=235)

Source SS df MS F | p-value
Between 0.51 4 0.12
Within 53.79 230 0.23 0.54 0.70
Total 54.31 : 234

* The mean difference is significant at *p<0.05.

Table 4.13 shows a compensation of cognitive reading strategies used by
KMITL postgraduate students from different faculties in the fields of science and
technology. Nonetheless, the findings showed that there was not a statistically

significant difference in cognitive strategies used, F (4,230) = 0.54, p= 0.70 at p>0.05.
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Table 4.14 Results of ANOVA for Compensation Reading Strategies Used by
Postgraduate Students from Different Academic Fields of Science and

Technology (n=235)

Source SS df ' MS F p-value
Between 1.38 4 34
Within 78.70 230 .34 1.00 0.40
Total 80.08 234

* The mean difference is significant at *p<0.05.

Table 4.14 shows a compensation of reading strategies used by KMITL post
graduate students from different academic fields of science and technology
examined by using ANOVA with p-value<0.05. However, there was not a statistically

significant difference, F (4, 230) = 1.00, p= 0.40 at p>0.05.

Table 4.15 Results of ANOVA for Memory Reading Strategies Used by Postgraduate

Students from Different Academic Fields of Science and Technology

(n=235)
Source SS df . MS F p-value
Between 0.52 4 0.13 : .
Within 100.61 230 0.43 0.29 0.87
Total 101.13 234

*_The mean difference is significant at *p<0.05

Table 4.15 shows a compensation of memory reading strategies used for
reading English research articles by KMITL postgraduate students from different
academic fields of science of technology. There was not a statistically significant

difference in memory strategies used, F (4,230) = 0.29, p=0.87 at p>0.05.
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4.5 Multiple Comparisons of Differences in Social Reading Strategy

Used by KMITL Postgraduate Students

According to the results of one-way analysis of variances (ANOVA), the study
found a significant difference in the social reading strategy used by KMITL
postgraduate students from different academic fields, F(4,230) = 2.96, p= 0.02* at
p<0.05*. Therefore, post-hoc (Scheffe) was examined in order to show the significant
difference. Table 4.16 shows multiple comparisons of social strategy used by
postgraduate students from the Faculty of Engineering, Science, " Information

Technology, Agricultural Technology, and Agro-Industry.

Table 4.16 Multiple Comparison of Social Strategy Used by Postgraduate Students

from Different Academic Fields of Science and Technology (n=235)

Engineering Science Information | Agricultural Agro-
Faculty Technology | Technology | Industry
(X=3.56) | (X=3.95) | (X=3.31) | (X=3.61) | (X=3.94)

Engineering

(X=3.56)

Science

— -0.39 y
(X=3.95)

Information
Technology 0.25 0.64* -
(i=3.3 1) 1

Agricultural |
Technology -0.05 0.34 -0.03 -
(X=3.61)

Agro-
Industry -0.38% 0.01 -0.63* -0.33 -
(X=3.94)
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Social reading strategy was examined for statistically significant differences
and the results indicated that KMITL postgraduate students from different academic
fields utilized the social reading strategy differently.

As can be seen in Table 4.16, there was a statistically significant difference in
the social reading strategy used between the postgraduate students from the
Faculty of Engineering (X=3.56) and the postgraduate students from the Faculty of
Agro- Industry (X=3.94) with a mean difference 0.38. Moreover, the postgraduate
students from the Faculty of Science used the strategy differently from the
students from the Faculty of Information Téchnology a mean difference 0.64.
Additionally, the results reported that the postgraduate students from the Faculty
of Information Technology utilized the social strategy differently from the students
from the Faculty of Agro-Industry with a mean difference 0.63.

According to the results, it appears that KMITL postgraduate students from
some faculties employed the social strategy with a statistically significant difference

for reading English research articles in the fields of science and technology
Conclusion

This chapter has presented the findings of reading strategies used for reading
English research articles of KMITL postgraduate students in different academic fields
of science and technology. The strategies used for reading English research articles
were ranked as followed 1) Metacognitive, 2) Affective, 3) Social, 4) Cognitive, 5)
Compensation, and 6) Memory. The results showed that KMITL postgraduate
students from different academic fields of science and technology appeared to
employ these reading strategies for reading English research articles at a high level.
KMITL postgraduate students from the Faculty of Science reported the high uses of
reading strategies in all categories.

Furthermore, the results showed that there was not a statistically significant
difference in metacognitive, cognitive, affective, and memory reading strategies used
by KMITL postgraduate students from different academic fields of science and
technology. Nonetheless, there was a statistically significant difference in the social
strategy used by the postgraduate studen;cs from the Faculty of Engineering and the
postgraduate students from the Faculty of Agro-Industry. KMITL postgraduate
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students from the Faculty of Science used the social strategy differently from the
postgraduate students from the Faculty of Information Technology. Finally, the
postgraduate students from the Faculty of Information Technology utilized the social
strategy differently from the postgraduate students from the Faculty of Agro-Industry.

The next chapter discusses the findings of the current study, pedagogical

implications,  limitations and  recommendations for further research.



CHAPTER 5
CONCLUSION, DISCUSSION AND SUGGESTIONS

This chapter discusses the research findings of the reading strategies used for
reading English research articles of the postgraduate students who studied in the
academic fields of science and technology at King Mongkut’s Institute of Technology
Ladkrabang, Ladkrabang Campus. It also provides recommendations for teachers and
future research. The sections in this chapter include the summary of the findings,
discussions, limitations of the study, recommendations for future research,

pedagogical implications, and conclusion.

5.1 Summary of the Findings

This study aimed at surveying and comparing the reading strategies used for
reading English research articles of KMITL postgraduate students in different academic
fields of science and technology. Furthermore, the study was intended to investigate
whether postgraduate students from different academic fields used different reading
strategies for reading English research articles.

The study developed 40 items of the Research Article Reading Strategies
Questionnaire consisting of six reading strategy categories: Metacognitive,
Cognitive, Affective, Social, Compensation, and Memory strategies based on
Oxford’s (1990) framework. The questionnaire was evaluated by 43 experienced
researchers and instructors in the academic fields of science and technology and
then by three experts in teaching English as a Foreign Language. It was piloted before
collecting data and the Cronbach alpha showed a high internal consistency reliability
(2=0.90). Finally, the Research Article Reading Strategies Questionnaire was
employed to survey the reading strategies used for reading English research articles
of KMITL postgraduate students from different academic fields of science and
technology.

The results showed that postgraduate students from different academic fields
of science and technology employed six categories of reading strategies for reading

English research articles similarly and at a high level. The reading strategies for
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reading English research articles were ranked as follow: 1) Metacognitive, 2) Affective,
3) Social, 4) Cognitive, 5) Compensation, and 6) Memory strategies. The findings
revealed that there was a statistically significant difference between the postgraduate
students' social strategy use for reading English research articles F(4,230) = 2.96, p=
0.02* at p< 0.05. The findings indicated that the postgraduate students from the
Faculty of Engineering and the postgraduate students from the Faculty of Agro-
Industry used the social strategy differently. KMITL postgraduate students from the
Faculty of Science used the strategy differently from the postgraduate students from
the Faculty of Information Technology. Finally, the postgraduate students from the
Faculty of Information Technology utilized the social strategy differently from the

postgraduate students from the Faculty of Agro-Industry.
5.2 Discussions

For reading scientific and technological research articles, KMI.TL postgraduate
students used a variety of reading strategies to assist their comprehension of the text
and enhance their understanding. Park (2010) stated that the use of reading strategies
assists students to solve reading and comprehension problems. Many previous
studies confirmed that a variety of reading strategies could help readers to raise

comprehension and achieve reading purposes (Cohen, 1986; Park, 2010; Strawser,
1999; Thampradit, 2006).

5.2.1 Metacognitive Reading Strategies

According to the ﬁndinés, the postgraduate students in this study utilized
metacognitive reading strategies at a high level. There was not a significant difference
in their uses of metacognitive reading strategies. Metacognitive reading strategies
involve the ability to control or monitor readers’ comprehension (Block, 1992;
Moktari & Reichard, 2002). The metacognitive strategies most often used by KMITL
posteraduate students were choosing the relevant research articles according to the
reading purpose and choosing relevant information from the research articles to
apply in their own work. The findings of the current study are consistent with the
findings of the previous studies which stated that metacognitive reading strategies

play an important role in helping second language and foreign language learners to
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comprehend reading texts (Akkararitwuthikun & Supapan, 2013; Chumpavan, 2000;
Chumworatayee, 2012; Koch, 2001). On the other hand, the findings of this study are
inconsistent with the study of Song (1998), Sucantajan (2006) and Thumpradit (2006).
Song (1998) found that nonnative English speaking students rarely used
metacognitive reading strategies such as background knowledge or text internal
organization in order to help comprehend the texts. Moreover, Sucantajan (2006)
found that first-year students used metacognitive reading strategies less often than
cognitive and compensation reading strategies. Additionally, Thampradit (2006) also
found that engineering students employed metacognitive reading strategies less
often than cognitive reading strategies.

Koch (2001) and Dhieb-Henai (2003) suggested that a metacognitive reading
strategy training could help students develop their comprehension of scientific texts
and research articles. Metacognitive reading strategies are self-monitoring instruments

for reading scientific texts (Koch, 2001).

5.2.2 Affective Reading Strategies

The findings showed that postgraduate students from different academic
fields utilized affective reading strategies at the similar level which was high. There
was not a significant difference in their uses of affective reading strategies. Affective
reading strategies are utilized for monitoring emotion, motivation and attitude and
the strategies can assist students when they lose concentration or when they feel
discouraged (Oxford, 1990). The highest used affective reading strategy was trying to
get back on track when losing concentration. On the contrary, the results of this
study are inconsistent with the study of Wongphagamol (2005) who revealed that
high proficiency EFL students employed atfective reading strategies at a low level.

Although the postgraduate students appeared to employ affective strategies
for reading research articles at a high level, they could be encouraged to use a more
variety of affective reading strategies such as self-encouraging, using music to lower

anxiety, meditating, and taking positive statements.

5.2.3 Social Reading Strategy
Social reading strategy is the strategy concerning with social interaction. The
postgraduate students in this study asked other people to explain when failing to

understand the research articles. They used this strategy at a high level, and there
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was a significant difference in the social reading strategy used by KMITL postgraduate
students from different academic fields. In contrast, Goh and Foong (1997) found that
ESL students from China employed social strategies at a low level.

Al-Gramdi (2010) claimed that social strategies are useful for readers studying
in the academic fields of science and technology. Importantly, KMITL postgraduate
students should be guided and trained to use a more variety of social reading
strategies such as cooperating with peers or proficient readers, and asking questions.

The strategies can help facilitate their comprehension of research articles.

5.2.4 Cognitive Reading Strategies

The present study found that the postgraduate students from different
academic fields of science and technology used cognitive reading strategies at a
similar level which was high. Cognitive reading strategies are related to mental
process and information processing for learning in order to obtain, store, retrieve and
use information (Brown, 1994; Oxford, 1990). The most often used cognitive reading
strategies were reading the abstract to obtain important research information and
using figures, graphs, and mathematical equations to help understand the text.

The results support the findings in the study of Grabe (1991) who suggested
that photographs, graphics and diagrams are crucial to the reading process and
reading comprehension. in addition, Thampadit’s (2006) study found that 48
engineering students most often used cognitive strategies for reading expository texts.
However, the results of the current are in contrast with Sucantajan’s (2006) findings
which reported that EFL freshmen in the English major employed cognitive strategies

at a low level.

5.2.5 Compensation Reading Strategies

The study showed that postgraduete students from different academic fields
of science and technology used compensation reading strategies for reading English
research articles at a high level and there was not a significant difference in their uses
of compensation reading strategies among students from five academic fields.
Compensation reading strategies concern with outside help in order to facilitate
comprehension of the difficult text (Oxford, 1990). The strategy most often used was
using dictionaries to find the meanings of unfamiliar vocabulary. This is consistent

with the studies of Bouvet (2002) and Pang (2010) who suggested that when readers
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found unknown words, they used dictionaries to find the definitions of the words.
Additionally, the findings of the study also support the finding in the study of
Prommak (2005) who found that Thai undergraduate students most often used
dictionaries to look up the meanings of unknown words. Moreover, the findings of
the present study supported Peacock and Ho’s (2003) findings which stated that
students most frequently used compensation strategies. In addition, Al-Ghamdi
(2010) found that the students studying in Applied Science and Engineering used
compensation strategies most frequently. The results, however, contradict with the
findings of Wongphagamol (2003) who found that the arts students with high ability

did not employ compensation reading strategies often.

5.2.6 Memory Reading Strategies

The results of the study indicated that the postgraduate students used
memory reading strategies for reading English research articles at a high level and at
a similar level. Memory reading strategies assist students to retrieve and retain
information in long term memory (Oxford, 19905. The postgraduate students
associated ideas in research articles with their background knowledge and elaborated
with additional information related to the research articles. Nonetheless, the findings
of the study are inconsistent with the study of Molla (2015) who reported that the

students employed memory reading strategies at a moderate level.

5.3 Limitations of the Study

This study was conducted to survey the reading strategies used by
postgraduate students in the academic fields of science and technology at King
Mongkut’s Institute of Technology Ladkrabang (KMITL). However, the number of
participants was small as there were 235 postgraduate students from the Faculty of
Engineering, Science, Information Technology, Agricultural Technology, and Agro-
Industry. Due to the small number of participants and the lack of diversity, this study
can hardly be generalizable to the entire population of postgraduate students in
Higher Education in Thailand. Therefore, the study needs replications in the future
with a larger number of postgraduate students in the academic fields of science and

technology at various academic institutions.
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5.4 Pedagogical Implications

Reading strategies are crucial for postgraduate students in order to obtain
important and updated information from English research articles (Flowerdew, 1999;
Kanoksilapatham, 2005; Okamura, 2006). Dhieb-Henai (2003) suggested that the
instruction on reading strategies is necessary for reading research articles. It can help
students read more efficiently and rapidly. Therefore, teaching reading strategies to
postgraduate students in the academic fields of science and technology for reading
English research articles is essential.

Thus, there are several recommendations concerning the instruction on
reading strategies for English research articles for postgraduate students.

1. The instructor needs to know about the reading strategies used by the
postgraduate students in the academic fields that they teach (Peacook & Ho, 2003).
The Research Articles Reading Strategies Questionnaire developed by the present
study is suggested to be employed for examining their reading strategies used.

Importantly, the instructor should urge students to use authentic reading
materials and select particularly discipline-related research articles for practicing
reading strategies (Nuttall, 1996; Takallou, 2011; Wallance, 1992). Then, a variety of
reading strategies should be provided (Carrell, 1991; Forrest-Pressley & Waller, 1984;
Grabe, 1991; Peacock & Ho, 2003; Song 1998). Reading strategies should be
introduced and demonstrated by the instructor one at a time allowing adequate
time for students to practice individual -strategies (Duke & Pearson, 2002). Then,
students should be encouraged to choose and orchestrate appropriate and effective
reading strategies for reading English research articles.

2. The instructors should provide the students with a range of effective
approaches to texts. The Pre- While- Post reading activities could be implemented in
the reading strategy training for postgraduate students (Chompuchart, 2006; Garner,
1987; Paris et al,, 1991; Tierney & Cunningham, 19821; Urquhert & Weir, 1998). The
strategies for the Pre-reading session may include defining reading purposes in order
to facilitate conceptual readiness, choosing relevant research articles according to

the reading goal, determining what to read in each part of the research article, and

skimming for essential information.
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While- reading session may apply the strategies of recognizing structure of the
text and logical organization in English research articles, looking for specific
information, making connections, taking notes of crucial information, finding the
statement of research gap and significance of the study, using dictionary to find the
meaning of unknown words, and using graphs and mathematical equations to assist
understanding.

Finally, the Post-readin.g activities should train students to use strategies, for
instance summarizing essential information in the research articles, evaluating the
validity and reliability of the study, creating text mapping, and outlining the text in

order to enhance comprehension.
5.5 Recommendations for Future Research

The current study surveyed and compared the reading strategies used for
reading English research articles of KMITL postgraduate students in the academic
fields of science and Technology. The findings may become a valuable reference for
future research, and some recommendations are listed below.

1. In future research, the Research Article Reading Strategies Questionnaire
could be used to survey the reading strategies of EFL postgraduate students in other
academic fields of science and technology, such as medicine, dentistry, pharmacy,
and nursing. The framework outlined for developing the research instrument, could
be utilized by future studies to survey the reading strategies for English research
articles of postgraduate students in other academic fields such as social sciences,
education, and arts.

2. Future studies may use multip(e research instruments such as interview,
observation, or think aloud protocol in order to provide a more comprehensive
profile of reading strategy use of postgraduate students. |

3. Furthermore, there is a need for future research to examine the
relationship between reading strategy use, age, gender, field of study, and reading
proficiency.

4. Future studies should investigate differences between the reading strategy

use for English research articles of Master’s degree students and doctoral degree

students.
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5.6 Conclusions

The current study has developed the useful Research Article Reading
Strategies Questionnaire for surveying and collecting specific reading strategies for
English research articles. The main findings in this research have shown that KMITL
postgraduate students who studied in the academic fields of science and technology
utilized a wide range of reading strategies for Jreading English research articles at a
high level in all categories (metacognitive, affective, social, cognitive, compensation
and memory reading strategies). The findings of this study also indicated that KMITL
postgraduate students often used metacognitive reading strategies more often than
other strategies for reading English research articles.

Furthermore, the current study revealed that the postgraduate students from
the Faculty of Science used more reading strategies in all categories than the
postgraduate students from other academic fields. On the other hand, the
postgraduate students from the Faculty of Information Technology used the least
reading strategies for reading English research articles.

Additionally, the study found that there was no statistically significant
difference in metacognitive, affective, cognitive, compensation, and memory reading
strategies used among KMITL postgraduate students from different academic fields of
science and technology. Conversely, the study found statistically significant
differences in social reading strategy use between the postgraduate student§ from
some academic fields.

These results of this survey on reading strategies used by EFL postgraduate
students in the academic fields of science and technology will be helpful for EFL
teachers and researchers who wish to improve the best possible development in

their postgraduate students’ reading strategies for reading English research articles.
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The Item-Objective Congruent Index of the Research Article Reading Strategies

Questionnaire

ltem Expert 10C Meaning
1 2 3

1 1 1 1 1 Reserved
2 0 1 1 0.66 Reserved
3 1 1 1 1 Reserved
4 1 s 1 1 Reserved
5 1 1 1 1 Reserved
6 1 0 1 0.66 Reserved
7 1 0 1 0.66 Reserved
8 1 0 L 0.66 Reserved
9 1 1 1 1 Reserved
10 1 0 1 0.66 Reserved
11 5 1 1 1 Reserved
12 1 0 1 0.66 Reserved
13 1 - 1 1 Reserved
14 1 0 1 0.66 Reserved
15 1 -1 1 0.33 Modified
16 0 -1 1 .00 Modified
17 1 1 1 1 Reserved
18 i, 0 1 0.66 Reserved
19 1 0 1 0.66 Reserved
20 0 1 1 0.66 Reserved
21 1 0 1 0.66 Reserved
22 1 1 1 1 Reserved
23 1 0 1 0.66 Reserved
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The item-Objective Congruent Index of the Research Article Reading Strategies

Questionnaire

ltem Expert 10C Meaning
1 2 3
24 1 1 1 1 Reserved
25 1 1 1 1 Reserved
26 1 1 1 1 Reserved
27 -1 0 1 0.00 Modified
28 1 0 1 0.66 Reserved
29 1 0 1 0.66 Reserved
30 -1 0 1 0.33 Modified
31 1 0 1 0.66 Reserved
32 1 1 1 1 Reserved
33 0 0 1 0.33 Modified
34 0 0 1 0.33 Modified
BS 1 0 1 0.66 Reserved
36 1 0 1 0.66 Reserved
37 1 0 1 0.66 Reserved
38 1 0 1 0.66 Reserved
39 0 0 1 033 Modified
40 0 0 \! 0.33 Modified
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Appendix B

The Research Article Reading Strategies Questionnaire (FOR EXPERTS)

309 ﬂa‘i‘ﬁ'n1ia'ﬂu‘zlaaﬁnﬁnm‘szﬁuﬁmﬁmﬁnmﬁ'l'z'j‘lumséwuwmmﬁa’f&mmé’mqw‘lu
aMviineimansuazinalulad
English-language Research Articles Reading Strategies of Postgraduate Students
in  the Disciplinary Fields of Science and Technology

14
a
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1. The aim of this questionnaire is to explore reading strategies used by
postgraduate students who are studying in the disciplinary fields of science and
technology when they are reading English research articles. The questionnaire is

divided into three parts:
AouT 1 ﬁayjaﬁ’a’lﬂmmémavLmuaaqmu
Part 1: General information of the respondent

Aouil 2 Mslgnaidnsorurenindnwluaeiv v mansuasinalulaifisise

acl 1 = e/ LY 0= o $ ¢ =t
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Part 2: The respondents’ reading strategies used while reading English

research articles in  the field of science and technology

[ AN ")
[

2. gaanunjanmeULUUdBUMUmMUMNITuIswnniige ieynAdensetiaz el

anuauyselwaziluselanilumsdnwnelulusuian

2. Please read the instructions carefully and answer each question as
honestly as possible. Your response will be treated as confidential. Your cooperation

in answering in this questionnaire is highly appreciated.
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AMUAMAuYEN daiausluy
QL‘?‘!EJW']QJ, Suggestion
. I
4o nA3eNI58U Coding of | iu Taivtu
. wila |
Items Reading Strategies Strategies | a1y M3
Agree et Disagree
N sure )
0
1| sygausvasdusaniseu Met
Setting a reading purpose
2 | MukuABuNTeu Met
Planning before reading
3 | denunenuiinsefugaussasdnisenu Met
Choosing relevant research articles
according to the reading purpose
a | dedulainezidensuesls luwsazunanu Met
Determining what to read in each article
5 | smundndoiiievsiudoyadifues Cog
SN
Reading the abstract to obtain
important research information
6 | 91UBHIIATIIY Cog
Surveying text
7 | swiulsanuddgetnsing? Cog
Skimming quickly for main idea
8 | swstnt1quasetnselinsy e Cog
Reading slowly and carefully
9 | miemnufissygmaside Cog
Finding the statement of research gap
10 | svugaussaduaanside Cog
identifying the purpose of the study
11 | wianudAyueN1uiie Cog

Finding the significance of the

study
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items

nadsn15eu

Reading Strategies

Coding of

Strategies

ATUARLAUYDY

v o

v

R L

o
877}
v
2L
Agree

+1

i
wils
Not
sure

0

Taiiu
v
A%y
Disagree
-1

JDlAuDRE

Suggestion

12

Wosleemuduwussenindeiddseuiu
AMAAY

Linking what is being read with the
backeround knowledge to help

understanding

Met

13

'ds:;'Lﬁum'mgnﬁaauasn’rmﬂ’u‘?j'aﬁa‘um
miieftem

Evaluating the validity and reliability of
the study

Cog

14

ssytaiisniaUanaanisinuide
Identifying generalized facts from the
results of the study

Cog

15

svytodiinoniside uasthioiiduwase
mMsIqY

Identifying the limitations of the study
and factors affecting the findings of the
study

Cog

16

midsiausuusdmiuniniwaidely
Usegndlylutingde
Looking for suggestions for application(s)

in real life

Cog

17

witeatdusiusdmiunisAnedulueuian
Finding recommendation(s) for future

research

Cog

18

P Y o w al ]
RaNUayaNHIAYINUNAIUNBTULND
unnvssgnaldlunuidevamu

Choosing relevant information from the

research article to apply in own work

Met
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ltems

NaI8N1591U

Reading Strategies

AMUAAIUYDY

@L%mm:y

Coding of

Strategies

o 1“ [
Wiy L
wila |
2lelJ] fY
Not
Agree Disagree
sure
+1 -1
0

Yoiausuuy

Suggestion

19

143U ns wazawnns Weteliidle
Using figures, graphs, and mathematical

equations to help understanding

Cog

20

Yuarudilunmsewliinnsaususseu
ATIENdETeNReTieu

Adjusting reading speed appropriate for
the level of text difficulty

Com

21

' o A Y o +
vousendsenaiatislvidnle Wels
N <
Wladeonu
Reading aloud to increase understanding

when failing to understand

Com

22

1Y) v v ¢ 4 Y
Tornaimedubsnsaiitedeidls
Using grammatical knowledge to help

understanding

Com

23

wonei1 wiengue el ladaugonq us
avd Welidledefigu

Separating words or phrases into small
units to help understanding when failing

to understand

Com

24

iATIINeYBIRadmiliFnSun
Guessing the meanings of unknown

words by using context clues

Com

25

1Y al o o ¢al
I‘UW’\'IN’IHﬂSMLWBWMTIJJMN']EJ‘UENﬂ'TFIW‘VW\
Lifuagy
Using dictionary to find the meanings of

unfamiliar vocabulary

Com
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ftems

AaNBN1se

Reading Strategies

’

Coding of

Strategies

ATUANAUYDY

v o
S T

Tl
wiu T
wila | 7,
e ld] g
Not
Agree Disagree
sure
+1 -1
0

YolauBuuY

Suggestion

26

LLUaUiﬂaﬂmnmmé’qnqmﬂumm"lma
a v v

tagaulmtlamuvung

Translating English sentences into Thai

when the text becomes difficult

Cog

27

fauSlumsenu

Concentrating on text

Met

28

- A 4 o L
NIRRT UDINUNNUNATINAAD
. d o
snudlegquduanns
L)
Trying to get back on track when losing

concentration

Aff

29

a d wad,
ngaLarAnNEINUAMeU
Pausing and thinking about what have

been read

Met

30

veo w o w Y
Iimdslanueadie3dnvie
Encouraging oneself when feeling

discouraged

Aff

31

vwal - v oo f}
veligdutageduelv Wesunaailil
wla
Asking others to explain when failing to

understand the research articles

Soc

32

' % o v v -4
g lmdnlanintu

Rereading for better understanding

Cog

33

o w A '
devaglemmddgdunminediesw
U
Writing a summary in Thai when finishing

reading

Cog

34

a Y v P
WeouagUlamudrdgluntsndinguile
g Iy

Writing a summary in English when

finishing reading

Cog
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ATUAMLIYYBA doiausuuy
v o N
WBITIY Suggestion
1Y ad ' o ‘lli v &
U9 AAIEN158U Coding of | U Tadity
’ . wils |
[tems Reading Strategies Strategies | a8 7Y
Not
Agree Disagree
sure
+1 -1
0
35 | andudindeyadrAgy Cog
Taking notes of important information
> o & R o a
36 ATNULANUNAUDM (text mapping) 1B Cog
AnuLla
Creating text mapping to increase
comprehension:
¥ 2 . & a P a
37 | adwinlase (outline) HipmfiBuiieifial Cog
AMMTle
Making outline to increase
comprehension
38 | dangudeya Mem
Grouping information
P o :
39 L‘UauTmﬂa:gamq‘ﬂuuwmu Mem
Associating Ideas
a a v v ) o o +
40 | VOBATIUNULANNIYVBURDUINLNEIVDY Mem
f y A r
fiudanou
Elaborating with additional Information

Coding of Strategies

Com  refer to Compensation Strategy

Mem  refer to Memory Strategy
Met refer to Metacognitive Strategy

Cog

Aff

Soc

refer to Cognitive Strategy

refer to Affective Strategy
referto Social Strategy
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Appendix C

The Research Article Reading Strategies Questionnaire

FOR COLLECTING DATA
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Appendix C

The Research Article Reading Strategies Questionnaire for Collecting

Data
o -~ v
UUUEB VNN DNV

o ad ) v v W e e > ' Y o
{504 ﬂmﬁmimumaqunﬂﬂm'ssﬂuummﬂnmw'*l‘z'ﬂm'lsa'mum'rlu'mUmmaaﬂqiﬁu
AT emansuasinalulad

v

AU

L 4’ & o ev “t o ¢ < L’ acl .l
. 1. wuvasuamaul dvinulaeiiingusvasiiiednwinisidnaisniseuves
infine seautadisfnnilflumssummnidonninguluaudvinemaniuay

waluladusenauiig a1y 2 Ao g
-l v Y [
aoun 1 deyaviluvesireunvudsun

af a < =t a - & aad e
foUN 2 ﬂ')'luﬂﬂLWU‘{]’:NUﬂﬁﬂUﬂUﬁ'I'UT)‘U'I’JVIEJ"lﬂ']ﬁﬁﬁl.l.ﬁ%l.ﬂﬂtﬂiﬂﬂﬂlmaﬂﬂ')ﬁﬂ'ﬁ

g1y unATINENTSINgulua A ineaanuasivalulad

s ot o o o ow - al
ADUN 3 ﬂa')ﬁfﬂiaquau']qulmuuaﬂn’iuaqqﬂV]ib’\.‘le"ﬂUUUUaaUﬂ"lu

a o - av Y&
2. ‘llﬂﬂ'l'lllﬂ?ﬂJWlE)'ULl.'U‘UﬂQUﬂWNC‘I'INFYJ']NL{:JUQ‘NN']ﬂVI?!ﬂ WBUINEASIU

wldfimmy  auysaiuanduwlstlenillumsdnessluluouan

| YBYDUAMERBULUUABUDIMAYITY
unanlyrssu Adumiun
’ UnfnySggnin Aaumaasumadia Ausagranignamnssy
‘ amnTean iUsEgnd Wemeran Suazmalulad

i anjumalulagnszeoundndrnammsannseds
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P o
apufl 1 dayanaluvesdnaunuugauniu

Part 1: General information of the respondent

L4

AU NTUINATRININY (V1 waridndnastutesindlst asanudeyavewiny

Direction: Please respond fully to the following questions/statements by making [‘/]

in the space provided.

1. 27¢ Age
2. Sex 1 oe Male [ nda Female
3.Your Degree: O U. n Master’s degree [J v. 1en Doctoral degree

4. You are studying in:

O eusdmnssuenans Faculty of Engineering

O  easvereans Faculty of Science

O susweluladansaune Faculty of Information Technology
O auzwelulagmaneas Faculty of Agricultural Technology

O ;owgramnssunisinwms - Faculty of Agro- Industry

5. inuddednetia: - O [ 942 Clv4is [ 9a m
Uiis

Year of study: O 1" Year [O2%Year 03" vear O4"vear O
5" Year

6. njanUsziliumnuannsaluniseruunmidsnsdngwuasvinuluaieivivesnuie
Please evaluate your reading ability when you are reading English research articles
related to your field.

[ o Low

[ nans Fair

O 11n High
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d o - U l - W L3 - o
AU 2 LLU‘Uﬂ’I'i’mﬂﬁ']%ﬂ'ﬁﬂﬁum{l‘mﬂ']'iﬂ'mll‘l’lﬂ'ﬂﬁni]EJﬂ']'d"lENﬂi]'l:} ‘LUHW‘U'YNT’JYIEI']FHHC‘I%

wazwalulad '
At Wsnszyna¥smssuunmidendngulneviedemng (V] adydesinsiu
suAuTyhuly
seaunslY
1D naeMI9U > ¢ > 2 !
wmn | wa | YW | ey | tles
figm naw fign
1 | fyauszasdvesnissu
. Setting a reading purpose
2 | MununNBUAITEIN /
Planning before reading
' 3 | denunmauiinseiugauszasinnseo
Choosing relevant research articles according to the
l reading purpose
4 | dsduleinudonsuerly luusasunany
Determining what to read in each article
5 | Swundndeiitonmutoyadifyesiie
Reading the abstract to obtain important research
information
6 | DWOHNATIIY
Surveying text
7 | owdulmmddyeswrmi
Skimming quickly for main idea
8 | PwegrtuavatslnTyde
Reading slowly and carefully
9 | miemuiszyligminiside
Finding the statement of research gap
10 | szygaUTsaeATen 1YY
Identifying the purpose of the study
11 | manuddgyvaanuive
Finding the significance of the study
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naYeN5u

seAuNSIY

AN

3

Ju
AN

1ipe

12

Feuleamnuduiudsywinedaifdismtuaudiau
Linking what is being read with the background
knowledge to help understanding

13

=) R L} d a lJ 3
‘UiﬁLJJUﬂ"J']JJQﬂG]ENLLG%F\']MJ'N']L‘UOaB‘UDN’N'J‘R)UVIE)'N

Evaluating the validity and reliability of the study

14

v < a o a v
:‘,Q‘UFJWN'Q’NVIHﬁh'lﬂNﬁﬂ’ﬁﬁﬂ‘d’Tl%ﬂ
Identifying generalized facts from the results of the
study

15

m¥osfnvemans I warladeiidaanenantside
Locating statements describing the limitations of the
study and factors affecting the findings of the study

16

miausuurdmiumsihaaddeludssynalilutingds
Locating statements about suggestions for applying

research findings in real life

17

witoausuusdmunsanyIdeluauian

Finding recommendation(s) for future researc‘h

18

P 9 w o e -l o
Laanﬂaag.awa'\mymmmm'mwa'meammUisqnm"lﬁ'lu
MASBURIR

Choosing relevant information from the research

article to apply in my own work

19

5 nsmi wazannns werawlhidile
Using figures, graphs, and mathematical equations to

help understanding

20

YuanuSilunmsswlimunzaniussauaugndtg
yaadafie

Adjusting reading speed appropriate for the level of
text difficulty

21

' o d - ' s a1
azorusenidosisiiietiolvidnle Wiebidlasiio
Reading aloud to increase understanding when failing

to understand
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nadNIsaU

seaunsie

an

<
50

an

3
U

nam

¥
ugy

Use

<
G

22

Y v v ¢ A v v
Trnuinssinubensaliedisiiidile

Using grammatical knowledge to help understanding

23

° it o A eovwy ' ' ' | o '
wene wianguen welhdnledugon wiazd disli
1Y s al t
Whladenau
Separating words or phrases into small units to help

understanding when failing to understand

24

\AIANUANEYBIAAYTILS NS UN
Guessing the meanings of unknown words by using

context clues

25

ks A e & )
Twaunsudiemanamnevesddminilidues
Using dictionary to find the meanings of unfamiliar

vocabulary

26

g d 1 v
wausslvannmwisanguiunislneiedgbidnle

AN
Translating English sentences into Thai when the text

becomes difficult

27

-t = 1
faunslunaseu

Concentrating on reading :

28

o d A o & ' A
wmmuﬁaamﬁ‘ummumvmwm'mwmmmumaqmtﬁﬂ
aus
Trying to get back on track when losing

concentration

29

o A o g d J
wyn wasAaLgINUdNeY

Pausing and thinking about what have been read

30

¥ o o d V. \ 4
Wiiddlanueaileidnyio

Encouraging myself when feeling discouraged

31

vvd a v oa . "o
voligautisadurelv Wesuunmwmbivinle
Asking others to explain when failing to understand

the research articles
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seeunSlY
v aal ' 5 4 3 2 1
i) NAI6N1T897U
wmn | own | Y | ey | 1w
ﬁf!ﬂ N ﬁi‘!ﬂ

32 | gmguitolidlaannty

Rereading for better understanding
33 | Wouaglemuddgduniwinediesuau

Writing a summary of important information in Thai

when finishing reading
34 Lﬁauaqxﬂqﬂaquﬁﬂﬁ'zytﬂunﬂwwé’anqmﬁ'aa’ww

Writing a summary of important information in

English when finishing reading
35 | antufindeyadifity

Taking notes of important information
36 | afawsudailom (text mapping) (feifuAmtila

Creating text mapping to increase comprehension
37 | ahaflase (outtine) Womiteudtafivaimndls

Making outline to increase comprehension
38 | Yangudexa

Grouping information
39 | \Weulaedoyedaluuve

Associating ideas in the text
a0 wwmmﬁmﬁué’w%’agaSuqﬁtﬁmimﬁ’uﬁaﬁdw

Elaborating with additional information related to the

text
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Appendix‘ D

List of Experts Validating Instruments
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Appendix D
List of Experts Validating Instruments

1. Assistant Professor Dr. Nisakorn Prakongchart

Faculty of Humanities and Social Science, Rajabhat Kampangpet University

61 Moo 1, Nakorn Chum District, Muané, Kampangpet 62000
2. Dr. Chutamas Sundrarajun

Deputy Chairperson of Department of Business English

Faculty of Arts, Assumption University (Suvarnabhumi Campus)
88 Moo 8 Bang Na-Trad Km. 26 Bangsaothong, Samuthprakarn Thailand 10540

3. Assistant Professor Dr. Singhanat Nomnian
Research Institute for Languages and Cultures of Asia, Mahidol University

999 Phuttamonthon 4 Road, Salaya, Nakhon Pathom 73170, Thaitand.
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