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  This research aims to develop reading lessons to solve the problems of reading 

comprehension of English science and technology texts.  

The research methodology included (1) to study the problems of reading 

English science and technology texts for SUT English 1 students; (2) to determine the 

efficiency of computer-assisted instruction on reading lessons based on the 80/80 

standard; (3) to compare students' learning achievement of the control group which 

was taught by a traditional method and the experimental group who studied the 

reading lessons from computer-assisted instruction; and (4) to explore the students' 

feedback  and reflection on the CAI reading lessons.  Through purposive sampling, 

two groups of samples were used. Group one, utilized for the study of English 1 

students’ reading problems, included 12 first-year students who took English 1 in 

trimester 1/2001 and 11 English 1 teachers at Suranaree University of Technology in 

Nakhon Ratchasima. They were interviewed and responded to three-round 

questionnaires using applied Delphi technique.   Group two consisted of 83 students 

who were taking the English 1 in trimester 2/2547 and were divided into the Control 

Group of 45 students and the Experimental Group of 38 students to study the reading  



 

lessons.  After taking a pre-test, the Control Group was taught by the researcher using 

traditional methods, whereas the Experimental Group was taught by computer-assisted 

instruction. After each lesson, the students in the Experimental group wrote their 

journals, giving their feedback or comments on the lessons. After that, both groups 

were asked to take a post-test.  The research data was analyzed with interquartile 

range, median, ANCOVA, arithmetic mean (x ), and percentage. 

The findings of examining the students’ reading problems through interviews 

and questionnaires using applied Delphi technique indicated that both students and 

teachers had corresponding opinions about the first three ranks of students’ reading 

problems for English science and technology texts. They were the lack of vocabulary 

knowledge and of appropriate reading strategies and the inability to understand long 

and complex sentences embedded in the reading text.  The efficiency of computer-

assisted instruction for reading lessons was 84.15/ 81.65 which met the prescribed 

criterion 80/80. The learning achievement of students in the experimental group was 

higher than the control group with a statistically significant difference.  The students' 

opinions towards learning via computer-assisted instruction were positive.  The results 

indicated that 69.75 % of the students in the experimental group improved their 

reading skills and comprehension, and they could use the skills for reading texts in 

other areas and exam texts.  In addition, 57.23 % found that learning reading lessons 

through computer-assisted instruction was enjoyable and interesting. 
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CHAPTER I 

INTRODUCTION 

 

1. 1   Introduction  

 This chapter introduces the study of the development of English reading 

lessons in science and technology for English 1 students at Suranaree University of 

Technology.  The sections in this chapter provide a background and a context for the 

present study, which includes the definition, purposes, and expected outcomes of the 

study.  The chapter also concludes the scope of the study and defines the terms used 

in this study. 

 

1. 2   Rationale and Significance of the Study 

         Reading comprehension is well recognized as one of the major problems of 

many foreign language learners.  Even students in higher education who have studied 

English for many years still have difficulties in understanding English texts, 

especially in the expository style (Soranasataporn, 1997; Ward, 2001).  Especially, 

reading in a foreign language for academic purposes, e.g. science and technology, 

requires more language demands than that of a second or foreign language (Chen, 

1992). In other words, reading comprehension of science and technology texts 

involves not only word or sentence understanding, but also the knowledge of 

particular content, sub-technical vocabulary and text organization, and reading 

strategies (Trimble, 1985). Accordingly, a question arisen is how language teachers 
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can empower their students to achieve their reading goals in those areas.  Many 

research studies have been conducted to develop effective reading approaches and 

instructions, viewed to arrange conditions and provide the enhanced learning 

environment where learners can most benefit from their better comprehension 

(LeLoup and Ponterio, 2000).  However, while reading professionals and teachers 

have attempted to find effective reading approaches to promote learners’ reading 

skills in these areas such as Tawfiq (1984), Aumpayub (1990), Sutman and others 

(1993), and Parkinson (2000), the investigation of students’ reading problems has 

been done simultaneously such as Love (1990) and Soranasataporn (1997).   

Furthermore, many studies have been investigated in terms of language problems, 

reading strategy problems and background knowledge problems. 

         Concerning the students who have limited English proficiency, their unique 

needs and problems in reading of these texts emerge due to the complexity of the text 

structure and vocabulary, and the students’ limited English proficiency.  Similarly, 

the students who are studying at Suranaree University of Technology (SUT), where 

education in many science and technology fields is taught, have encountered 

problems in understanding these academic texts.  Most textbooks and journals in 

these fields are written in English and usually contain complex linguistic features: 

lexical, structural and discourse features, different text organization patterns such as 

comparison/contrast, problem-solution, cause/effect and unfamiliar content. 

Therefore, students need to be prepared to cope with any reading difficulty derived 

from such texts.  

 In the academic year 2001, more than half of the total number of new students 

was low English proficiency students. That is, they had low scores: 11-42/100, in the 
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English placement test.  It is assumed that most students have a limited English 

background.  Due to their limited proficiency in English, the students may have 

potential problems in learning English, especially reading in science and technology, 

which require both formal and content knowledge of such texts.  Therefore, there is a 

need for instructional strategies and support that can assist students to develop their 

language learning. Nevertheless, very few studies, concerning students’ reading 

problems and instructional support have been conducted to help SUT students with 

limited English proficiency to improve their reading comprehension.   

 After reviewing the English 1 syllabus, which had been utilized since 2000-

2001, the researcher found that English I curriculum generally aimed at preparing 

students for four language skills: listening, speaking, reading and writing.  The 

coursees comprised of tutorial and multi-media components.  In the tutorial class, 

particular skills such as English medium classroom behaviours and effective language 

learning strategies were mainly emphasized.  Classroom activities, such as group 

discussion, understanding the context, and writing activities that assisted students to 

express opinions about what they read, were used to enhance language learning skills.  

Regarding multi-media or Computer-assisted language learning (CALL), students had 

opportunities to expand their ability to cope with unfamiliar materials especially 

scientific and technology texts, to take actions when comprehension is obstructed and 

to practice language skills which included reading, listening skills, as well as 

vocabulary and grammar practice.  The learning materials were taken from several 

sources from the fields of science and technology taught at the university.  English 

was the main language used in the language class.   
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In summary, language study skills in four areas: listening, speaking, reading 

and writing, and the initial use of strategies for academic reading, writing and 

preparation for listening to authentic academic discourse were mainly emphasized in 

English 1.  This seemed to be sufficient for first-year students.  However, there were 

doubts if the students with low English proficiency would have any difficulty in 

reading comprehension and whether they needed any particular tutorial or instruction 

to improve their reading skills. 

 Thus, the researcher took this opportunity to examine students’ problems of 

reading English texts in scientific and technological content, and develop 

instructional materials to improve their reading comprehension.   

 

1. 3 Purposes of the Study 

 The study aims to… 

 1.3.1 identify reading problems for English for science and technology texts 

of SUT English I students. 

 1.3.2 develop lessons to solve the problems of reading comprehension of 

English science and technology texts.  

 1.3.3 compare the achievements of the experimental group and the control 

group. 

  1.3.4 to explore the students’ feedback and opinions on the computer-

assisted instruction. 
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1. 4 Research Questions 

 1.4.1 What are the reading problems for English Science and Technology 

texts of SUT English I students? 

 1.4.2 What are the aspects of efficient lessons for reading comprehension in 

English science and technology texts? 

 1.4.3 Are there any differences between the experiment and control group 

learning achievement? 

1.4.4 What are the students’ feedback and opinions on the reading lessons 

developed to improve their reading comprehension? 

 

1. 5   Research Hypotheses 

 1.5.1 The computer-assisted instruction for reading lessons will have an 

efficiency on the 80/80 standard. 

 1.5.2 Learning achievement for the experimental group will be significantly 

higher than that of the control group.  

 1.5.3 The experimental group will have a positive attitude towards learning 

the courseware.  

 

1. 6 Scope and Limitations of the Study 

 The objectives of the present study were to investigate reading problems and 

to develop reading lessons for first-year students who were taking English 1 at 

Suranaree University of Technology (SUT).   Therefore, the subjects of this study 

may not be representative of students who study in the same fields at other 

universities since the students may have different backgrounds, learning environment 
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and needs.  The findings are used to describe the subject of this study, that is, first-

year students who studied English 1 course in the second trimester/2004 at Suranaree 

University of Technology.  

 

1. 7 Expected Outcomes 

 The researcher expects the findings of the study will provide efficient lessons 

which can solve reading problems for English 1 students who are using English 

science and technology texts. In addition, the findings from the interviews and 

questionnaires will reveal the difficulties that English 1 students have in reading 

English texts and serve as guidelines for teachers to prepare instruction in their 

reading classes. Implications of reading instruction in English Science and 

Technology texts, and development of classroom settings and materials will be spelt 

out.  In addition, the research findings are also expected to report the students’ 

opinions about the use of computer-assisted instruction to teach reading skills. 

 

1. 8   Terms Used in the Context of the Present Study 

 1.8.1 English 1 Students mean the students who are taking English 1 course 

in the first year at Suranaree University of Technology (SUT).  They 

are from different fields of study. 

 1.8.2 English text in science and technology refer to the passages used in 

the English 1 textbook in 2001 (Economics 1 & 2).  

 1.8.3 Reading lessons via computer-assisted instruction (CAI) are the 

lessons developed in the form of a computer program (Authorware 
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version 5.2) and used to facilitate English 1 students’ reading 

comprehension of English science and technology texts.  

1.8.4 Students’ attitude refers to the English 1 students’ feedback or 

opinions about the reading lessons via computer-assisted instruction. 

1.8.5 Student journal refers to students’ documentation of their feedback, 

opinions or comments about the reading lessons via computer-assisted 

instruction.   
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CHAPTER II 

REVIEW OF RELATED LITERATURE  

 

2. 1  Introduction 

 

         This chapter reviews the related literature and studies pertaining to reading 

skills.  The discussed sections include reading definition and process, various reading 

strategies that enhance comprehension, approaches and computer-assisted instruction 

(CAI).  It describes in detail the nature of reading, reading problems, computer-

assisted instruction and English curriculum. Lastly, this chapter concludes with 

previous research on computer-assisted instruction, both international and in 

Thailand.  

 

2. 2  Reading 

 2.2.1   Definition of Reading  

 

 Reading comprehension is not only the ability to understand the information 

that is presented in written form, but  a complex process that relies on the interactions 

between the reader, the text, and the interaction of the reader and the text (Rumelhart, 

1977, quoted in Aebersold and Field, 1997). Goodman (1988) explains that reading is 

a psycholinguistic process which starts with the linguistic features produced by the 

writer and ends with the construction of meaning by the reader.    In conclusion, 

reading comprehension takes place not only from the interaction between the 
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linguistic features of the text and the reading ability of the reader, but it also involves 

the use of his or her prior knowledge related to the text. 

 2.2.2   Reading Process 

 Many researchers have discussed the three models of the reading process, 

which are bottom-up, top-down and the interactive processes.  The processes are 

discussed below. 

  1.  Bottom-up process 

 Boothe et al (1999) states that the bottom-up reading model is a process by 

which readers make meanings out of the linguistic features of the written text.  

Bloomfield and Barnhart (1961) indicate that it is the first task of reading: reading the 

code or letters which represent phonemes or sounds out of the letters.   Dechant 

(1991) also describes the bottom-up model as the process when a reader first 

processes the smallest linguistic unit (letter level), gradually compiling smaller units 

(word level) to decode and understand the higher units (sentence level).  So, it can be 

concluded that the bottom-up reading model is a process that reader needs to do in 

order to identify letter features and link the letters to words, sentences or paragraphs 

which s/he makes meanings from them. 

  2.  Top-down process 

 McCormick (1988) asserts that reading is a matter of bringing meaning to 

print, not extracting meaning from print.  Day and Bamford, (1998) describe that the 

top-down process involves the reader’s cultural, syntactic, linguistic and historical 

knowledge about language to make assumptions or predictions to form meanings out 

of the text.  Boothe et al (1999) also define this reading model so that it emphasizes 

what the reader brings to the text (e.g. prior knowledge) and reading is driven by 
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meaning.  Therefore, the top-up reading process can be described as a process in 

which a reader uses his prior cultural, linguistic, syntactic, historical knowledge in 

constructing meaning out of the text.   

 3.  Interactive process 

 It is now well accepted that reading involves the integration of both bottom-up 

and top-down processes, namely, the interactive process.  Spiro (1980) implies that 

“Reading is a multilevel interactive process, that is text must be 

analyzed at various levels, with units of analysis going from letter to the 

text as a whole. In addition to processing the explicit features of text, the 

reader must bring considerable preexisting knowledge to the reading 

comprehension process. The interaction of text-based and knowledge-

based processes and of levels within each is essential... .” 

(Spiro, 1980) 

  It is apparent that Spiro views reading as a complex process by which a reader 

needs both linguistic features and knowledge of the world to create meaning when 

s/he reads a text.  Goodman (1981) declares that the goal of the top-down reading 

process is to make meaning from text by using a combination of letters and sounds, as 

well as syntactic and semantic cues to construct meaning.  Eskey and Grabe (1988) 

describe this reading model as “…the interaction of the reader’s several kinds of 

knowledge and the interaction of the reader and the text”.  Carrell and Eisterhold 

(1988) explains that reading is the interactive process between the reader’s prior 

knowledge and the text. This means that comprehension involves more than the 

readers’ knowledge of linguistic features, but also their background knowledge and 

experience with the text.   In addition, Aebersold and Field (1997) describe that a 
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reader employs both bottom-up and top-down processes, either alternately or 

simultaneously to construct their comprehension of a text, depending on text types, 

readers’ prior knowledge, language proficiency level, motivation, strategy use and 

beliefs about the reading.  In sum, since reading involves the reader, the text and the 

interaction of the reader and the text, it is necessary that the reader use both linguistic 

knowledge of the target language and knowledge of the world in order to create 

meaning out of the printed message.    

 2.2.3   Reading Strategies Enhancing Reading Comprehension 

 Center for advancement of learning: Learning strategies database (1999) 

emphasizes different reading comprehension strategies which can help readers 

develop their comprehension of a text. These strategies are strategies used to deal 

with reading difficulties in general, which are general fix-up strategies, strategies 

used with academic texts, or non text reading comprehension; strategies related to 

interest and concentration, such as strategies used to improve motivation and 

concentration; strategies related to vocabulary, which include general approach to 

unfamiliar vocabulary words, predictions based on context, word elements, affixes 

and roots; and strategies related to text organization such as textbook organization, 

text skimming, creative mapping for content reading.    

 2.2.4   Behaviors of Effective and Ineffective Readers 

 Nuttal (1996), Day, R. R., and Bamford, J. (1998) and Center for 

advancement of learning (1999) mentioned the differences of reading behaviors of 

able or effective readers and less able or ineffective readers as described below.   

 Effective readers have a purpose of reading in mind.  That is, they know what 

they want to find out and determine appropriate reading strategies for that purpose.  
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For instance, if they want to find out what the text is all about, they preview the text 

by scanning the title, section headings, and visual aids.  While reading, the effective 

readers will concentrate on what they want to find out, use different reading strategies 

to enhance their comprehension such as fix-up strategies when lack of understanding 

occurs, use contextual analysis to understand new terms, use text structure to assist 

comprehension, and organize and integrate new information to assure their 

understanding.  After reading, they summarize the main ideas and reflect on what was 

read.  If they still have an unclear understanding, they look for additional information 

from other sources to enhance their comprehension. 

In contrast, ineffective readers start reading without preparation by not knowing 

why and how to approach the text. They easily lose concentration due to a lack of 

reading focus.  Their aim is to read on and on till the end of the text, not knowing 

what to do when a lack of understanding occurs, not recognizing key words nor text 

organization to facilitate their reading.  Moreover, they do not relate what they read to 

what they already know. Worse than that, they do not know that they do not 

understand and do not check their understanding.  The differences between these 

characteristics show that the reading behaviours and strategies they use play crucial 

roles in comprehending a text.   

 2.2.5   Factors Affecting Reading Comprehension 

Many studies examine factors that affect reading comprehension.  However, 

in this study, three major concerns are discussed in detail: readers’ background, 

instructional factors or reading approaches used to teach reading skills, and language 

curriculum.  In this section, the reader-related factors affecting reading 

comprehension are discussed. To start with, first language (L1) reading strategies 
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affect their second/foreign language reading comprehension.  In other words, the 

efficient L1 readers use their L1 reading skills to facilitate reading in another 

language (Royer and Carlo, 1991, quoted in Aebersold and Field, 1997).  Second, 

learners who have solid metacognitive knowledge in their first language—the ability 

that readers are aware of their reading purposes, know how to achieve those purposes 

and can perform appropriate behaviours to enhance their comprehension—will apply 

such knowledge in second language learning and reading (McNeil, 1984).  Third, 

inadequate linguistic, cultural and historical knowledge of the second or foreign 

language causes reading problems. Put another way, the language readers must have a 

certain level of proficiency in the target language to be able to read the text in that 

language.   Fourth, the differences between the first and the second languages affect 

the learners’ reading comprehension.  In other words, the readers will find it easier to 

learn or read in another language when their L1 writing features and rhetorical 

structures are similar to those of second or foreign language.  Lastly, motivation is an 

efficient agent in reading.  This means, the more readers find reading in another 

language relevant and meaningful to their needs and interest, the more they are eager 

to read (Diaz-Santos, 2000).  

In addition, the schema theory explains that the reader’s prior knowledge play 

an important role in reading comprehension (Carrell, 1987; Carrell and Eisterhold, 

1988). This schema can be categorized into two groups: the content schema or the 

knowledge of the subject matter, and the formal schema or the knowledge of 

linguistic forms and the organizational structures of different text types.  In other 

words, if readers have experiences or knowledge about what they read, it is much 

easier for them to understand the content in the text. On the other hand, if they 
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recognize the formation of the language and the organization or the text, they will 

find it easy to understand the gist of the texts. Furthermore, the limited vocabulary 

and structural knowledge can obstruct the foreign language readers from 

comprehending the text (Nuttall, 1996).  Grabe’s (1988) notion of reading as an 

interactive process implies that the English for academic purposes reader most 

probably has more limited content and formal schemata as well as less knowledge of 

the language used in the text. Thus, s/he finds it difficult to understand the text.  

Especially in science and technology texts, where particular words and technical 

terms are often used. Also, text types are considered to cause reading comprehension. 

Put simply, reading narrative texts, such as newspapers, fables, short stories, 

advertisements and dramas, requires less effort to comprehend than reading 

expository texts, like scientific articles, philosophy books and educational research 

(Richard, 1981; and McNeil, 1984).  

 2.2.6   Reading Approaches 

 How students learn to read in another language is often determined by the 

reading approach that teachers use. This can affect individual students’ development 

of reading skills since they have different background and learning styles.  Below are 

summaries of some of the reading approaches, commonly used in language classes. 

The approaches include intensive and extensive reading, whole language, skills 

building, and resource-based learning. 

 2.2.6.1  Intensive Reading Approach    

This approach is commonly used in a regular reading class, where students 

work with short texts under the guidance of the teacher. The aim of intensive reading 

is to help students construct detailed meaning from the text; to develop reading skills, 
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such as to identify the main ideas and recognizing text signals; and to enhance 

vocabulary and grammatical knowledge (Renandya, Sundara Rajan, & Jacobs (1999). 

Similarly, Nuttal (1996) claims that intensive reading is intended primarily to train 

reading strategies which students can use with different texts. She adds that intensive 

reading emphasizes two areas: skills-based and text-based teaching.  In skill-based 

lessons the focus is on developing particular skills such as discussing what inferences 

a reader can make, and understanding what is implied or stated. In order to do this the 

reader has to read many texts, which offer opportunities to practice the skills. On the 

other hand, the text-based lessons focus on the understanding of the text itself. The 

reader uses all the reading skills, such as skimming, scanning, previewing that s/he 

has learned to comprehend the text at different levels—main ideas or details 

(Aebersold & Field 1997). Just as in the skill-based lessons, the reader needs a 

number of short texts for reading practice, usually followed by many exercises.  

 2.2.6.2  Extensive Reading Approach.    

 It is also referred to as Free Voluntary Reading, Book Flood, Uninterrupted 

Sustained Silent Reading (USSR), Drop Everything and Read (DEAR), and Silent 

Uninterrupted Reading for Fun (SURF) (Lituanas, Jacobs & Renandya, 2000). The 

key of extensive reading is that when students read for general comprehension or for 

pleasure in large quantities of texts of their own choosing, their ability to read will 

improve (Aebersold & Field, 1997). Moreover, it is strongly emphasized that 

extensive reading focuses on the content being read, rather than on language skills. 

The main goals of the extensive reading approach are to help students to develop their 

positive affects, which are attitudes and motivation in second/foreign reading, to be 

aware of what purposes they are reading and use appropriate reading strategies, to 
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develop their word recognition ability and reading speed, to learn how to choose 

reading materials appropriate for their interests and language ability (Day and 

Bamford, 1998).   Students at higher levels can expand their content knowledge as 

well as reading skills through reading extensively. 

 2.2.6.3  Skills Building Approach.    

 Similar to intensive reading approach, the skills building approach is based on 

the idea that reading skills can be built up by accumulation of skills, such as word 

recognition, comprehension skill and study skills (Burnes and Page, 1985).  It is the 

teacher’s responsibility to decide what skills their students are weak at, or need to 

comprehend a text.  Then, the instruction and learning materials students need to 

achieve those skills can be  prepared.  The drawback of this approach is what criteria 

the teachers use to decide what skills their students need and what difficulties they 

have in comprehending a text. To put it another way, “language learning is an activity 

where people have significantly different requirements from one another depending 

on who they are, what their goals are and what experiences and knowledge they bring 

with them” (Lian, 1996).   It is critical to determine what skills students should learn 

in order to comprehend a text since each individual has different needs. 

 2.2.6.4  Whole Language Approach.    

 Regarding whole language principles, the development of literacy is 

emphasized. It is believed that the function of language both oral and written is to 

construct meaning or understanding, and that language is both personal and social; 

that is, it serves both thinking and communicating.  In term of reading, learners need 

to predict, select, confirm and self-correct as they make meaning out of print in order 

to achieve the main purpose of reading, that is, comprehension (Wagner, 1989).  
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Further, learners learn to read by reading the whole text, which is opposite to the 

traditional approach, i.e. behaviourist approach, focusing on prepacked pieces of 

passages with exercises and drills.  Similarly, the concept of reading and writing 

whole texts is reinforced (Weaver, 2000).  Regarding the task assignments in a whole 

language classroom, while working with authentic materials, students have options to 

determine what they will do or learn, which requires them to take responsibility for 

their learning.  At the same time, the teacher acts as a facilitator, supporter and 

monitor as needed.  From this statement, the whole language learning environment 

creates opportunities for students to find out what they want to know.   

 2.2.6.5  Resource-based learning   

 Basically, resource-based learning stresses that it is the learner’s job to work 

with resources in order to learn about the tasks through their experiences in problem 

solving.  Through this way, they can accumulate the necessary information strands to 

formulate meaningful knowledge about the task (Laverty, 1997).  In other words, 

learners have opportunities to identify what they know about the topic and what they 

need to know, where to look for information, and how to reflect on their own their 

learning.  Therefore, the teacher may predictably create the conditions that allow 

learners to engage themselves in the rich contexts of the target language.  It is 

emphasized that students, especially in higher education, should think critically about 

their problem-solving tasks and determine what they need to do to achieve their goals 

by using available resources. 
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2. 3   Computer Technology and Language Learning  

Constructivists believe that learning is an active process by which  all people 

construct their own perspectives of the world, or meanings, through individual 

experiences and schema (Hein, 1991). Constructivists focus on preparing the learner 

for problem solving in ambiguous situations.  On the other hand, learning another 

language involves not only the new codes, which are characters and function, system, 

etc., but also the content and culture. What the learners need to be able to do is more 

than just memorizing new words and grammar or practicing pronunciation (Frommer, 

1998).  The notion of the learners’ responsibility for their own learning and of the 

change of the teacher ‘s role to a facilitator becomes crucial in language instruction.  

Therefore, computer technology has been utilized to facilitate learners’ development 

in language learning, to provide learners the learning environments and tools that 

allow them exposure to the rich context of the target language and learn at their own 

pace, level, need and interest, and to get involved actively in their own learning.   

2. 3. 1  Definitions of Computer-Assisted Instruction 

 Cotton (1991) summerizes the definitions of the terms used by educators and 

researchers: Bangert-Drowns, et al. (1985), Batey (1987), Grimes (1977), Samson et 

al. (1986), and Stennett (1985).  Cotton reports about the use of computers in 

education: computer-based education, computer-based instruction, computer-assisted 

instruction and computer-managed instruction which are defined as follows.   

Computer-based education (CBE) and computer-based instruction (CBI) 

are the broadest terms. They refer to any kind of computer use in educational 

settings, including drill-and-practice, tutorials, simulations, instructional 

management, supplementary exercises, programming, database development, 
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writing using word processors, and other applications. They may refer either to 

stand-alone computer learning activities or to computer activities which reinforce 

material introduced and taught by teachers. 

 Computer-assisted instruction (CAI) most often refers to drill-and-practice, 

tutorial, or simulation activities offered either by themselves or as supplements to 

traditional, teacher directed instruction.  

 Computer-managed instruction (CMI) can refer either to the use of computers 

by school staff to organize student data and make instructional decisions or to 

activities in which the computer evaluates students' test performance, guides them to 

appropriate instructional resources, and keeps records of their progress.  

 However, the main focus of this study is the most commonly used and most 

frequently researched kind of educational computer use, computer-assisted 

instruction (CAI).  

 Merrill, et al. (1986) asserts that CAI can be referred to as an interactive 

instructional tool in which a computer is used to present learning material, monitor 

learning, and choose supplementary instructional material that meets individual 

learner needs. 

 Means & Olson (1995), Owston (1997), Valdez et al. (1999), cited in Holum 

and Gahala (2004) state that CAI is an electronic tool used for learning.  It is utilized 

to enhance the learning environment by assisting students in gaining mastery over a 

specific skill.  

 Allessi and Trollip (1991) state that CAI is the use of a computer as a medium 

of instruction for tutorial, drill and practice, simulation, or games.  CAI is used for 
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both initial and remedial training, and typically does not require that a computer be 

connected to a network or provide links to learning resources outside of the course. 

 According to Kulik, Kulik & Shwalb (1986), as quoted in Christopher Janicak 

(1999), CBT programs can be classified as: 

1. computer-assisted instruction (CAI), in which the program provides drill and 

practice;  

2. computer-managed instruction (CMO), in which the program evaluates the 

student's test performance, guides him/her to appropriate instructional 

resources and tracks progress; and  

3. computer-enriched instruction (CEI) in which the computer serves as a 

simulator or programming device.  

 Educational Resources Information Center. (n.d.) ERIC Thesaurus Computer 

Sciences Corporation describes CAI as an interactive instructional technique in which 

a computer is used to present instructional material, monitor learning, and select 

additional instructional material in accordance with individual learner needs.  

 From the definitions mentioned previously, computer-assisted instruction can 

be concluded as the use of computers to present instruction to students. It involves the 

interaction between a computer system and students. CAI is designed to help students 

learn new material or improve their knowledge of materials.  

 2. 3. 2  Advantages of Computer Assisted Instruction in Language 

Learning 

 Frommer (1998) describes the significant features of the computer enhanced 

language learning as follows.  Firstly, the computer is multisensory.  It can display 

text, images and sound, at the same time, and allow learners to relate what they read 
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to what they hear and see in the motion pictures, which reinforces their learning, and 

fosters their retention, retrieval and recall. Secondly, the computer is 

multidimensional and extensible.  That is, learners can access learning materials in 

various ways.  For example, learners can use the hypertext to link to other data or to 

transparent reading, which can be described as the data appearing when being pointed 

to.  Another way is to use glosses, which can appear in text, visuals, motion video and 

sound.  Besides, learners can access the materials in a non-linear format, as well as in 

multiple views. Thirdly, the computer provides learners an interactive learning 

experience.  This means, the nature of computer function requires learners to take 

action to continue the task.  This results in learners’ interactive and active 

participation.  Furthermore, the interactive features of the computer enhances learning 

by providing both reinforcing and correcting feedback, and by creating anxiety-free 

learning environment.  Fourthly, the computer provides authentic communication.  

For instance, e-mails and chat have become common in today’s communication. 

Lastly, the most important computer feature is that it allows learners to learn at their 

own level, interest and need. Capper and Copple (1985), Kinnaman (1990), and Louie 

(1985) found that CAI students have more of an internal locus of control.  In other 

words, it is necessary that learners be in control of their learning.  Educational tutorial 

software is an example of learning materials, which allows learners to determine 

what, when and how to learn, including what tools or aids they can use, such as 

glosses, dictionary, and clipboard for note taking.  Therefore, it is apparent that the 

use of computers in language classes can affect students’ language development. 

 Due to the characteristics of computer-assisted instruction, Frommer (1998) 

and Allessi and Trollip (2005) describe numerous benefits of CAI as follows.   
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1. CAI can save learners’ time as it allows them to study the lessons at their own 

pace, sequence and speed (Batey 1986, Capper and Copple 1985, Edwards et 

al 1975).   

2. CAI can give immediate feedback to reinforce students’ learning (Bationo 

1992).  

3. CAI can create a positive learning atmosphere for slow learners as they can 

learn alone and have no pressure while learning at their own pace (Robertson 

et al 1987, Kinnamman 1990, and Louie 1985, Rupe 1986).   .   

4. Multimedia characteristics, such as graphics, animated images and sounds, in 

the CAI can create various kinds of learning activities, which makes the 

learning activities pleasant and real.  

5. CAI allows individualized learning, as well as progress monitoring (Bialo and 

Sivin 1990, Robertson et al 1987)   

6. CAI can keep students’ learning performance, which can be used for further 

instruction.   

7. CAI can manage large amounts of information, which allow learners to 

experience various sources of knowledge and numerous teaching methods.  

8. CAI provides consistent and reliable instruction to any learner, no matter 

when, where or with whom s/he learns the lessons (Kulik, Bangert and 

Williams 1983, Rupe 1986).   

9. CAI enables learners to achieve their learning objectives with less time and 

cost; at the same time the learners can improve (Capper and Copple 1985, 

Bangert-Drowns 1985, Kulik, Kulik, and Bangert-Drowns 1985).   
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10. CAI allows learners to learn unconsciously some skills like communication, 

spelling and deductive reasoning, which learners need to respond to the 

program instruction in an orderly and logical way in order to complete the 

task Kinnamman 1990, and Louie 1985).    

11. Finally, learning with CAI requires learners to have important word 

processing and typing skills. Thus, learners have positive outcomes associated 

with the use of word processors in writing such as more accurate spelling, 

more variety of sentence structure, and greater variety of word usage (Batey 

1986, Kinnamman 1990, and Bialo and Sivin 1990).   

 

 2. 3. 3  Disadvantages of Computer Assisted Instruction in Language 

Learning  

 The uses of computer-assisted instruction are now well known in almost all 

fields. Frommer (1998), Allessi and Trollip (2005) and Birkets (1994) mention that 

there are some limitations which users should be aware of.   

1. The cost of computerized instruction and maintenance is still expensive.   

2. There is a lack of high-quality materials for use with computers. There are 

some technical problems. For example, some CAI programs are compatible with 

particular computer specifications.  In addition, there are copyright problems in which 

learners need to get permission from the publishers before using them. 

3. The users often expect CAI to help them learn with little effort.   In fact, 

they still need to work in order to learn as much as possible. 
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4. CAI still has a limited range of some learning objectives such as emotional 

or attitude objectives. Most programs emphasize gaining particular knowledge or 

comprehension. 

5. Despite skillful computer programmers, the construction of CAI requires a 

lot of planned and costly work   

6. Program designers should be aware of all possible responses that learners 

might have given to particular problems.  Otherwise, learners’ responses could be 

rejected. 

7. Learners who often learn with CAI usually have less human interaction 

since they tend to work on their own at the computers.  

8. Some typical instructions of CAI like the linear or the lock-step order are 

boring to some learners, especially adults.  

9. CAI needs to find more innovative methods to stimulate interest. Or else, 

learners might not be motivated to do the tasks in the program.  

10. The design and production of CAI for educational objectives is often less 

exciting than ones for other purposes.   

11. Working in front of a computer screen for a long time may cause eye 

strain. 

 2. 3. 4  Modes of Computer Assisted Instruction  

 Hankul (2000) mentions the different modes of computer-assisted instruction 

as follows. 

1. Tutorial  

The computer program is designed to present new information or 

lessons which teachers want their students to learn.  Learning objectives are set and 
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lesson activities are developed accordingly. Students will participate in exercises and 

interact with the computer, get feedback and redo the exercises as much as they need.  

This method can be used as remedial instruction. 

2. Drill and Practice  

 The lesson aims to train learners on a particular objective that students 

have already learned in regular classes, but are not yet competent.  The lessons 

include reviewing or practicing activities in various types and levels of difficulty.  

Immediate feedback is provided.  The examples of this instruction are frequently 

done for vocabulary drills, math exercises and grammar.    

3. Games  

 This type of CAI is another form of drill and practice in the 

motivational format.  Gee (2004) noted that gaming is a means to motivate and 

reinforce a wide variety of learning. The program creates a contest for players to 

achieve the highest scores, that is, learners are confronted with problems designed to 

make them form particular skills to accomplish a task.  After that, new problems keep 

coming for the learners to solve until they reach the desired scores or goals.  Good 

games allow learners to customize to their own levels of competence and styles of 

learning, multiple solutions to problems, differential rewards for different levels of 

play and regular feedback about the players’ progress.  Some games manage to get 

harder for those doing too well and easier for those doing poorly. 

4. Discovery  

 Discovery program provides a large database of information specific 

to a course or content area and challenges the learners to analyze, compare, infer and 

evaluate based on their exploration of the data. That is, the program sets a problem or 
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task for learners to achieve by using the sources of information available in the 

database and making hypotheses and finally developing principles from their 

findings. 

5. Simulation  

 The simulation program provides an approximation of reality that does 

not require the expense of real life or its risks.  This program is used for lessons that 

allow learners to experiment in a simulated situation, examine the available 

choicesand make decisions.  The lessons are, for example, medical diagnosis, 

laboratory experiments, and pilot training.  

6. Problem Solving 

 This program aims to teach specific problem solving skills and 

strategies.  The program will present a problem which learners need to find accurate 

solutions by working with the information available.  Learners have a chance to try 

out different solutions at the same time receiving feedback and developing the best 

way to accomplish the task.    

 2. 3. 4  The Model Design of Computer Assisted Instruction  

 Well-designed computer-assisted instruction results in efficient learning.  The 

following model design done by Alessi and Trollip (1991) cited in Sa-ard (2004) and 

Thongthao (2000) involves seven important steps.  

Step One:  Preparation 

 The first step requires a well-prepared plan to ensure that the design is 

efficient and well-organized. The procedures are as follows. 

 1. Determining goals and objectives 
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           In this step the learning goals and objectives will be clearly determined. This 

includes the general and performance objectives, learning strategies, the initial 

activities, supplementary exercises and tests which correspond to the objectives in the 

traditional or teacher-directed lesson plans. Before the designer creates the model 

design s/he needs to study the background of the target learners in advance in order to 

respond accurately to the needs of the learners. 

2. Collecting Resources 

 In this step the designer makes sure that s/he has relevant information 

resources ready for each lesson, which includes the materials for content, 

instructional development and an instructional delivery system, i.e. a computer 

program. 

 3. Learning the Contents 

     It is necessary that CAI designers study the contents of each lesson 

thoroughly. Otherwise, it will result in failure in designing the lesson sequences, 

formats, materials and tests.  In addition, the content and learning objectives also play 

important roles in making decisions about the use of instructions, feedback and even 

performance tests.  

 4. Generating Ideas 

 Brainstorming is used to obtain a wide variety of ideas from a designing team. 

There are four rules of brainstorming that the team should be aware of.  First of all, 

suspending judgment, the team members should not make any criticism about others’ 

work, which might interrupt others’ ideas.   Secondly, free wheel means that each 

member should have independent initiative. That is, s/he should be allowed to design 

the lesson freely without pressure or influences.  Thirdly, quantity, the design team 
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should try to generate as many ideas as they can for the lesson design.  Lastly, 

crossing fertilize means that the idea should be continually stimulated.  Consequently, 

the step of generating ideas results in a wide variety of input for the design.     
 

Step Two:  Designing Instruction 

 After collecting the ideas for lesson design, the designing team starts the 

following important steps: eliminating ideas, analyzing the possible design plan ideas, 

designing the preliminary lesson and evaluating and revising. This leads to the 

determination of what forms or characteristics the instruction will take. 

 1.  Elimination of Ideas: 

 This will begin with eliminating the repetition of ideas or the designs that are 

impossible to put into practice, and gathering the remainder of interesting ideas for 

reconsideration. 

 2.  Task and Concept Analysis: 

 This is the attempt to analyze the content that the students will study, 

including the tasks they are required to learn or practice. Furthermore, the analysis of 

the lesson concept involves carefully considering all the possible content until the 

final content is refined and defined. 

 3.  Preliminary Lesson Description: 

 This step includes the identification of clear learning objectives, type of CAI 

to be used, steps in learning, learning activities, sequencing, and the necessary skills 

required, including creative activities which will stimulate continuous learning. This 

is a primary factor to be considered when designing an instructional program. 

 4.  Evaluation and Revision of the Design.  
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 It is important to design the instruction in a systematic way, as well as to 

assess each learning objective regularly, not only after but also during the designing 

stage. Then revision should be made before the next objectives are formed. 

Step Three:  Flowcharting Lesson 

 

A flow chart is a series of symbols which represent the steps and sequences of 

the learning activities. The designing of lesson flowcharts is not to display the details 

of the content on the computer screen, but the order or sequence of the instruction that 

a learner uses during the lesson, such as the ‘next’ or ‘back’ buttons, or the 

consequence after a learner finishes an exercise.  The flowchart represents the 

structure of the computer-assisted instruction, such as what will be displayed if a 

student selects the wrong answer or when the lesson will be completed.  A flow chart 

is one important step which allows learning to continue smoothly and at the same 

time enhance the learner’s interest and knowledge.  

 

Step Four:  Creating Storyboard 

 The fourth step of preparation is to display the lesson content as images for 

each frame on paper in order to present the lesson content in multiple forms 

appropriately on the computer screen. The presentation of lesson content on the 

storyboard should be evaluated and revised until it reaches agreeable satisfaction. 

This will help in examining the contents that might not be clear, confusing, missing, 

too easy or difficult for the learners. 

 

Step Five:  Programming the Lesson 
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 This is the process of shifting storyboard into a CAI program. Writing the 

program means using a computer program, e.g. an Authorware program to create CAI 

lessons. The lesson designer should have sufficient knowledge about the advantages 

and disadvantages of each computer program in order to best select an appropriate 

program to be used.  This will, consequently, ensure the highest quality lesson.  The 

factors of selecting a computer program are the budget, the programmer’s experience, 

the available hardware and the characteristics of the lessons.  

Step Six:  Production of Supporting Materials 

 The supporting materials can be categorized in four groups, which are a 

student handbook, an instructor handbook, a trouble shooting manual and additional 

documents such as worksheets.  

Step Seven:  Evaluation and Revision 

    The CAI program and documents (e.g. manuals and worksheets) should be 

investigated and corrected. Particular areas such as lesson presentation and program 

operation should be checked and assessed by a program specialist. The designer 

should observe target learners’ behaviours during the instructional process, and/or 

interview the learners after completion of instruction. A post-test could be used for 

evaluation.  The evaluation and revision step can be done by a specialist in the pilot 

study. 

In conclusion, the seven steps of designing a CAI are flexible guidelines.  

Despite the significance of systematic procedures for CAI design, the modification of 

the design process is sometimes necessary. Non-linear procedures of CAI design are 

acceptable. 
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Figure 2.1: CAI Design Model of Alessi and Trollip, 1991 
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2.4 Computers and Reading 

 Currently computers are widely used for teaching language skills such as 

reading.  Reinking (1988) stated that computer instruction is effective for a wide 

variety of reading skills and concept areas. Marjorie R. Simic (1993) suggested how 

teachers can integrate computers into reading/writing instruction. 

 2.4.1 Reading instruction via computer should emphasize meaning and 

reading comprehension.  In other words, students should have a chance 

to work with whole meaningful texts, to use what they learn in 

meaningful ways, to work with computer materials that are relevant to 

their interests, experiences and purposes, and when working with 

word-recognition programs, the individual words should be in a 

meaningful context. 

2.4.2 Reading instruction via computer should promote active participation 

and stimulate thinking.  This means that students should have a chance 

to realize their learning purposes, to be able to control their learning 

activities, and to monitor their own learning. 

2.4.3 Reading instruction via computer should support and increase 

students’ knowledge of text structure.  Put simply, students have a 

chance to expose themselves to various text structures both narrative 

and expository, and to work with text structures in creative ways. 

2.4.4 Reading instruction via computer should make use of content from a 

variety of subject areas.  That is to say, students can use computer as a 

tool to practice reading strategies in all subject areas.  Therefore, 
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students should use computers along with other modes of instruction 

such as books, tapes or videos  

2.4.5 Reading instruction via computer should integrate reading and writing.  

For example, when students create text for other people to read or use, 

this allows them to make their text comprehensive. 

 
2. 5   English for Science and Technology (EST) 

Many EFL students have difficulties in understanding English Science and 

Technology (EST) texts. Linguists state that teaching scientific texts via vocabulary 

and syntax is not sufficient (Durongphan, 1981).  The nature and characteristics of 

EST are different from other forms of written English (Trimble, 1985).  English for 

science and technology concerns English text written for academic, professional and 

occupational purposes including commercial journals in scientific and technological 

materials for the workers in, for example, industrial companies.  The major concerns 

of EST text are to present facts, hypotheses, and other similar kinds of information.   

Trimble, (1985) asserts that EST rhetoric, considered as one of the factors of 

reading comprehension, is defined as the process an author uses to write a text, as 

well as the ways that information is organized.  The organization of the text is 

determined by the purposes and specific readers.  Rhetoric can be divided into 4 

levels.  Level 1 presents the objectives of the whole text such as detailing an 

experiment, making a recommendation, presenting a new hypothesis or theory, and 

presenting other types of EST information.  This information is usually found in the 

introductory section of the text.  Level 2 contains the major pieces of text that are 

combined to form the whole text.  These pieces of text are indicated by section 

headings or sub-headings.  Level 3 details the specific rhetorical functions.  It may 
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include one or more related paragraphs to form one section of Level 2. This level 

presents written EST discourse, which includes descriptions, definitions, 

classifications, instructions, and visual-verbal relationships between a visual aid and 

its accompanying text.  Level 4 presents relationships within and between the 

sentences or information of the rhetorical units of Level 3.  Similar to text 

organization patterns of the other expository text, text can be organized into orders, 

which are time and space; or in patterns which include cause and effect, comparison-

contrast, exemplification, order of importance, etc. 

Trimble, (1985) also adds that another factor of EST affecting reading 

comprehension is its rhetorical-grammatical relationships such as passive-stative 

distinctions, which refer to sentences containing passive forms of verbs; modal use in 

the rhetoric of instructions such as the use of  ‘should’ in EST context may mean 

‘must’; problems with the definite article, for instance, the missing ‘the’ in 

instructions of doing something e.g. Dip perma strip into cement.  Another factor that 

many EFL readers have while reading EST is lexicon.  This includes sub-technical 

vocabulary which has special meanings in specific contexts, e.g. ‘an arsenic-fast 

virus” means ‘a virus resistant to arsenic’; noun compounds which are two or more 

nouns plus adjectives, e.g. automatic controller action. 

 

2. 6   Previous Research Studies 

 There have been attempts to help foreign language students to develop their 

reading comprehension skills in science and technology texts. Many studies 

emphasize the effectiveness of different types of reading strategies.  For example, 

Perez (1990) studies how the knowledge of rhetorical structure helps improve reading 
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and writing skills.  The results show that students who have been taught the technique 

get higher scores in reading comprehension.  

 Amer (1994) investigates the effect of knowledge-map, and underlining 

training on the reading comprehension of scientific texts. The knowledge-map is 

similar to the display chart that presents information in the form of node-link 

identifying the relationships between nodes. This strategy claims to facilitate the 

organization, presentation and acquisition of information. On the other hand, the 

underlining strategy can improve recall of the underlined information being read. The 

results report that both knowledge-map and underlining training groups performed 

better in reading comprehension than the control group, but there is no significant 

different between the two strategies.   

Marshall and Gilmour (1993) examine the problems of Papua New Guinea 

students in comprehending EST texts.  They state that students lack lexical 

knowledge in EST including subtechnical vocabulary, which the researchers refer to 

as words expressing relations that exist between the key scientific concepts.  The 

researchers suggest pre-reading vocabulary activities to activate students’ schemata of 

the text content as well as appropriate strategies to increase students’ vocabulary 

recognition when confronted with unfamiliar texts.  Extensive reading is also 

recommended.   

Kuo (1993) discusses the considerations Taiwanese teachers have regarding 

material development for the EST class at university level.  The author concludes that 

teachers can use published EST textbooks as data sources with a variety of texts, 

skills, activities, tasks and select what is appropriate and can be adapted for their 

students.  Simultaneously, teachers can use supplementary materials to meet their 
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students’ needs.   In addition, the integration of content-based and skills approaches, 

authentic materials which are selected or designed to suit students’ proficiency level, 

and process-oriented materials are recommended for the EST classes.  

 Stapa (2002) studied learning styles which enhanced learning for English for 

Academic Purposes (ESP) learners.  The subjects were 53 Malaysian students who 

were doing a course called English for Hospitality Purposes offered by the Faculty of 

Language Studies, National University of Malaysia and three teachers who were 

teaching these students.  A thirteen-item questionnaire was used to examine the 

subjects’ opinions.  The results showed that the subjects preferred both receptive and 

productive skills emphasized equally in class, working in pairs or small groups, 

learning new vocabulary in sentences rather than in a writing activity, seeing more 

instructive television programs, and active involvement in English.  These findings of 

learning and teaching strategies could be used to design the instructional activities for 

ESP students. 

 Kavaliauskienė (2002) conducted research on learners’ views about their 

learning needs and expectations in learning ESP at university. Different types of 

questionnaires were used for gathering data from 23 respondents. The results were 

considered as recommendations for changes in teaching and learning strategies. The 

findings revealed that nearly three fourths of the students had average difficulty in 

ESP vocabulary, tenses, and prepositions. Speaking skill is a priority to over half of 

the learners. ESP reading is not considered easy to almost two thirds of learners. 

Though a vast majority of students said they knew how to read, the students did not 

seem to have been taught the reading sub-skills, like skimming and scanning. They 

preferred to translate ESP passages word for word, which made reading slow and 
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boring.  Students’ weakness in reading skills could not be seen in class because 

learners do all the reading as assignments, and the speed of reading was never 

checked in class due to the shortage of time. Only reading comprehension for ESP 

materials was checked only on a regular basis by different means - through 

vocabulary tasks, comprehension questions or creative assignments, all of which 

clearly revealed learners’ difficulties in coping with professional materials.  

Also, there have been studies in Thailand which attempted to facilitate students’ 

reading comprehension in scientific texts. For examples, Songchanthamanee (1981) 

mentions that reading strategies and linguistic abilities are necessary for the 

development of reading comprehension skills of ESP students at Mahidol University.   

Durongphan (1981) investigates the awareness of three groups of subjects: 

native-non-science, native science and non-native science students, to the rhetorical 

functions of tense for certain scientific texts.  Materials used in the study were a short 

multiple-choice test.  The findings show that most non-native science students were 

not aware of rhetorical functions of tense in scientific materials.  They seem to 

understand that the use of tenses only relates to the condition of time. The researcher 

suggests that teaching technical reading to foreign language learners should not only 

train them to be aware of rhetorical functions of tense but also look for various types 

of clues by giving practices of EST materials to identify all the language clues.  

Aumpayub (1990) investigates the effectiveness of the student-generated 

question technique in reading texts in science of first year nursing students at Mahidol 

University.  The experimental group was trained to ask questions during reading 

while the control group was taught by being asked questions by the teacher. The same 

materials were used.  The results concluded that students who generate their own 
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questions while reading make better achievement than those who do not.  The 

students, who read and ask themselves questions, activate their prior knowledge to 

predict what they read, are aware of how much they understand and determine what 

strategy they will use to improve their reading comprehension.   

Soranastaporn, et al. (1997) investigated the needs and problems of English 

usage in 4 skills: listening, speaking, reading and writing of Sports Science students 

at the College of Sport Science, Mahidol University. Questionnaires and interviews 

were used to collect the data from both current students and alumni, teachers in the 

field and managers of sport clubs. The results show that students’ reading subskill 

such as reading reports is their problem.  On the other hand, teachers claimed that 

students need to learn to read technical terms as well as developing general 

vocabulary.  Comprehension of simple sentences and text are also implied as 

problems.   

The review of related literature reveals different factors associated with reading 

comprehension, which the researcher summarized into three major categories: the 

reader-related, instructional and curriculum-related factors.  The theoretical 

framework below was developed to present a specific view of crucial factors of 

learning to read in a foreign language.   Accordingly, the researcher designed the 

research investigation procedures from this framework. 

 
 
 
 
 
 
 
 
 
Figure 2.2: Theoretical Framework 
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CHAPTER III 

RESEARCH METHODOLOGY 

 

3. 1  Introduction 

 

 In order to respond to the research questions of the present study, the 

researcher has considered various methods.  The purpose of this chapter is to present 

the research methodology used in the investigation and the reasons for these choices.  

This includes the subjects, the instruments, the data collection, the data analysis, and 

the statistical method. 

 

3. 2  Research Methodology 

  

 The present study includes three major concerns. First, reading problems were 

investigated with student and teacher interviews and questionnaires with the Delphi 

Technique. Then, reading lessons via CAI were developed, based on the information 

from the questionnaires.  Lesson efficiency was examined using the E1/E2 formula. 

Finally, pre- and post-tests were used to evaluate achievement of their reading 

comprehension whereas student journals were employed to explore opinions and 

feedback from the lessons.    The statistical analysis of the data included ANCOVA, 

arithmetic mean, and percentage.  Details of the research methods are described in 

section 3.4.   In the next section, reasons for the selection of the study methods are 

provided.  
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3. 3 Rationale for the Selection of Data Collection Techniques for 

the Study 

 To ensure the accuracy of the obtained data, the following data collection 

methods for the present study are discussed in more detail: oral interviews, 

questionnaires administered with the Delphi Technique and student journals.  

 3. 3. 1 Oral interview    

 In general, the survey methods that researchers employ to collect data are oral 

interviews and questionnaires (Robson, 1993; Punch, 1997). To discover problems in 

reading English science and technology texts, one way is to ask the students.  That is, 

an oral interview is suggested.  However, to increase the reliability of the data, 

information from others in the English department can provide important evidence 

about the situation (Yin, 1994).  As such, the researcher determined that teacher 

interviews should also be done.   

   A researcher’s decision on the type of interview to be used in his or her study 

depends on how much control and the degree of formality s/he wishes (Nunan, 1992).  

Therefore, the researcher of the present study decided to use a semi-structured 

interview as it allowed the interviewer to get the wanted information from pre-set 

interview items; at the same time the interviewer can be more flexible with the way 

s/he guides the interview, based on his or her perception about what seems 

appropriate to ask, omit, clarify or include during the sessions (Robson, 1993).   

 3. 3. 2 Questionnaires   

 Questionnaires are one of the means to obtain factual information, such as 

background, knowledge and behaviour, as well as measures of attitudes, values, 

opinions or beliefs from people (Punch, 1998). According to the use of the Delphi 
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technique in examining the subjects’ opinions about the problems of reading English 

texts in science and technology, three-round questionnaires were used. The open 

question questionnaire was used for the first round to allow the subjects to freely 

express their ideas (Gillham, 2000).    The questionnaire contained a set of questions 

concerning a topic in question.  The second questionnaire contained the subjects’ 

opinions about reading problems, learning and teaching strategies, which were written 

in the form of scale-rating statements, and were used to facilitate responding. The last 

questionnaire was the same as the second one but includes the means and interquartile 

ranges to allow the subjects to see their correspondence and to confirm their answers. 

  3. 3. 3 Delphi Technique and the questionnaires    

 The Delphi survey technique was originally developed in the 1950 by two 

research scientists at the RAND Corporation, Olaf Helmer and Norman Dalkey 

(Custer, Sarcella and Stewart, 1999).  It was originally utilized to gather opinions 

from specialists or experts’ about an issue of interest without bringing them together 

to avoid critical and political encounters (Stuter, 1996; Snell, 1997).  It was a means 

of reaching a consensus on a concerned issue in group settings.  Presently, the Delphi 

Technique also refers to the process of sharing ideas or concerns about a project, 

program or any topic in question from either a group of people who are directly 

involved, or those who are interested (Robson, 1993).  This technique uses 

questionnaires as a means for collecting data.  The Delphi Technique can be 

conducted for the following purposes: to predict future phenomena of a situation, to 

investigate strategy probe, to survey preference, and to examine the current situation 

(Chuongthaisong, 1997).  The Delphi Technique can provide researchers the more 

reliable information than the regular questionnaires, save more time and expenses in 
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holding a conference or meetings, and avoid the political issues possibly occurring in 

a meeting (Chuongthaisong, 1997). Therefore, the researcher used this technique to 

gather information concerning the students’ reading problems in the English 1 course, 

and opinions or suggestions about the reading instruction.  The obtained information 

can serve as a source for designing reading instruction. 

 According to Boonorn (1979) quoted in Chuongthaisong (1997), statistics 

show that the number of people participating in the process affects the results of the 

study.  The more people involved in the process, the less error there will be.   The 

following table is modified from Chuongthaisong (1997).  

 
Table 3.1: Number of people participating in the process 
 
 
Number of Participants Error Error Rate 

1-4 

5-8 

9-12 

13-16 

17-20 

21-24 

25-28 

1.20-0.71 

0.70-0.59 

0.58-0.55 

0.54-0.51 

0.50-0.49 

0.48-0.47 

0.46-0.45 

0.50 

0.12 

0.04 

0.04 

0.02 

0.02 

0.02 

 

 The procedures of the Delphi Technique for educational research can be 

summarized as follows.   

1. The researcher selects experts or a group of concerning people and sends them 

letters asking for their cooperation to respond to questionnaires.   
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2. After agreeing to participate in the research, the experts or concerning people 

respond to the open-ended questionnaire for the first round.   

3. The researcher collects the questionnaires, analyzes the responses and 

develops a scale-rating questionnaire based on the findings of the open-ended 

questionnaire.   

4. The researcher sends the rating-scale questionnaires to participants and asks 

them to respond to the questions for the second round.   

5. The researcher collects and analyzes the rating-scale questionnaires.    

6. The researcher develops another rating-scale questionnaire including the 

median and interquartile range for each question item as well as a mark on the 

scale which each participant has made for that item in the previous rating-

scale questionnaire.   

The statistics used for data analysis of the questionnaire are:- 

 

 Median  

Md      =     L0     +         
2
N    -   F            i 

 f 

Md      =     median 

L0 = Lower limit of the class 

F = cumulative frequency 

f = frequency 

N = sample size 

i = class interval 
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 The median obtained from the participants’ responses is used to interpret the 

result according to the following criteria (Yanthong, 1989 cited from 

Chuongthaisong, 1997). 

 Less than 1.50   = the participants least agree with the statement  

 1.50 – 2.49 = the participants less agree with the statement 

 2.50 – 3.49 = the participants moderately agree with the statement 

 3.50 – 4.49 = the participants strongly agree with the statement 

 4.50 and up = the participants very strongly agree with the statement 

 Interquartile range (Srisa-ard, 1989 cited from Chongthaisong, 1997) 

 IR = Q3  -  Q1 

 IR  = Interquartile range 

 Q3  = Quartile 3 

 Q1  = Quartile 1 

 Quartile 3 and 1  (Wongrattana, 1994 cited in Chongthaisong, 1997) 

 Qx      =     L0  +   i          
4

NX    -   F             

 f 

Qx  =     quartile  

L0 = lower limit of the class 

i = class interval 

N = sample size 

X = the position of the quartile 

F = cumulative frequency 

f = the frequency of the score range that the quartile exists 

The criteria used to compare the interquartile ranges. 
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The item or statement that has the interquartile range ≥ 1.50 shows the 

corresponding of the experts’ opinions (Yanthong, 1990). 

7. Then, the participants will be asked to respond to the questionnaire mentioned 

above for the third round.  Their job is to reconsider their previous responses 

and decide whether they will confirm their responses.  If not, they will need to 

make new ratings; and if their new ratings are out of the interquartile ranges, 

they will be asked to give reasons.   

8. The researcher will collect the questionnaires for further analysis.  The 

obtained results will be prioritized to indicate the students’ problems from the 

highest rank to the lowest.  (See the procedure chart below). 

 
Figure 3.1:  Delphi Technique Procedures 
 
 

1.  Invite the experts or concerning 

people to respond to 3-round 

questionnaires. 

 

2.  The participants respond to open-

ended questionnaire in the first round. 

 

3.  Study the responses and create a 

scale-rating questionnaire. 

 

4.  The participants respond to the scale 

-rating questionnaire for the second 

round. 

 

5.  Create another scale-rating 

questionnaire with a median, an 
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interquartile range and a mark on the 

scale which each participant has made 

for each item 

 

6. Participants respond to the scale -

rating questionnaire (in #5)for the third 

round. 

 

7. Collect the questionnaire for 

analysis. 

 

 However, there are some constraints needed to be aware of.  That is, the 

selection of the people involved may not include adequate experts or concerned 

people; questionnaires may be delayed or lost in transit; and the participants may feel 

bothered to respond to many questionnaires.    However, these problems can be 

solved.  Researchers can limit the number of persons involved to the number of 

participants that still provide sufficient data with the least error.  To prevent delay or 

lost of questionnaires, they can be collected by the researchers.  The number of 

questionnaires can be done in two or three rounds as soon as the researchers get a 

consensus or agreement from most participants.  

 3. 3. 4 Student journals 

 Journals are used in research when some behaviors are difficult or impossible 

to observe such as emotional feelings or sexual behaviors (Robson, 1993). It provides 

primary data as it is participant-generated, that is, the participants themselves record 

what they do or feel from their own perspectives.  Moreover, journals provide 

supportive data, or as supplementary information and serve as evidence for the 

interpretation of the findings. However, student journals or diaries also have 



48

 

disadvantages, as students may not be familiar with writing a journal or diary; the 

language used in the journal can be a problem; and the unstructured, subjective or 

open-ended nature of the journal can make it difficult for students to determine what 

to write.  Furthermore, this research tool requires a lot of responsibility from 

participants in keeping records of their behavior (Intraraprasert, 2000). 

 Nevertheless, to solve the difficulties in using the journals mentioned above, 

researchers can facilitate writing by inventing entries of concerned issues in a student 

journal sheet to give the participants a framework. Though the structured journal 

tends to bias the data given, the unstructured one makes it difficult to interpret the 

data (Robson, 1993). Thus, broad entries in the journals are recommended.  

Developing the journal framework in the participants’ native language can avoid 

language problems.  In addition, an explanation or training in how they can fill in the 

journal can be given in advance.  It is suggested that participants document their 

opinions, reactions or thoughts as soon as possible to avoid memory problems. 

 

3. 4 Population and Sample  

 The research involved both English I students, and teachers at Suranaree 

University of Technology (SUT), Nakhon Ratchasima, Thailand.  The students were 

studying in all fields of engineering.  Most of them were from around Nakhon 

Ratchasima, and the rest were from other parts of the country. On the other hand, the 

teacher population was SUT teachers who had experiences in teaching the English 1 

course. 

 The study was conducted in two phases: the survey phase and the experiment 

phase.  For the survey phase, the sample was twelve English 1 students and eleven 
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English 1 teachers.  Two out of ten students and two teachers were invited for the 

interviews in the first trimester/2001.  The other ten students and nine teachers were 

asked to respond to questionnaires.     

 For the experiment phase, the sample was randomly selected from the 

population of 824 first-year students who were studying in the second trimester, in the 

Academic Year 2004. These students were grouped based on their English Entrance 

Examination scores in 2004. There were fifteen English 1 classes, consisting of about 

45-50 students in each class. Two classes which had similar test scores (23-45 scores) 

were randomly selected, and were classified into a control group of 45 students who 

would study through teacher’s manual and an experimental group of 43 students who 

would study the reading lessons via computer-assisted instruction.  However, five 

students in the experimental group did not attend the CAI reading classes regularly, 

they were then cut out of the group.  Therefore, there were only 38 students in the 

experimental group. 
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Table 3.2:  Subjects of the study 

 

3. 5  Research Design 

 This research consists of 2 phases: Phase 1: Survey phase was to explore 

problems of reading English texts in science and technology via interviews and 

questionnaires; and Phase 2: Experiment phase was to compare learning achievement 

between the experimental and control groups after they had studied the reading 

Research Purposes Instruments Subjects 

1.  To identify the reading 

problems 

• Oral Interviews • two first-year students, 

who took English 1  

• two teachers who have 

experiences in teaching 

English 1  

• Questionnaires • ten first-year students, 

who were studying 

English 1  

• nine teachers who had 

experiences in teaching 

English 1  

2.  To examine the 

efficiency of the lessons 

• Reading lessons 

via CAI 

 

52 English 1 students  

• Journals 

3.  To compare learning 

achievement between 

the experimental and the 

control groups 

• Pre and posttests 

83 English 1 students  

4.  To investigate students’ 

opinions about the 

lessons 

 

• Journals 

 

38 English 1 students  
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lessons.  Thus, this study was quasi - experimental research.  After taking the pre-test, 

the experimental group was taught by the computer-assisted instruction on reading 

lessons while the control group was taught by the researcher using the teacher's 

manual. After each lesson, the students in the experimental group were asked to write 

a journal expressing their opinions or feedback.  Then both groups took the post-test 

afterwards.  The research design is illustrated in Figures 3.2: Research design.  

Figure: 3. 2:  Research Design 

Survey Phase: Exploring students’ reading problems  

 

 

 

 

Experiment Phase: Comparing learning achievement between the Experimental and 

Control groups 

 

 

 

 

  

 

 

 

 

 

The Experimental Group The Control Group 

Pre-test Pre-test 

Learning reading lessons 
via Computer Assisted 

Instruction & 
Writing journals

 
Learning reading lessons 

via traditional method 

Post-test Post-test 

Teacher and Student 
Oral interviews

Teacher and Student 
Questionnaires 

 

Samples 

 

Samples 
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3. 6  Variables 

3.6.1  Independent Variables 

 The independent variables included the 2 types of instruction: an instruction 

based on the teacher’ s manual and the one on computer-assisted instruction. 

3.6.2  Dependent variable 

 The dependent variable was students’ learning achievement of both the 

experimental and the control groups. 

 

3. 7 Instruments       

 The following instruments were used to collect data for this study: student and 

teacher oral interviews, questionnaires using the Delphi Technique, reading lessons 

via computer-assisted instruction, pre and post tests and student journals.  These 

instruments were presented according to the research objectives: to identify reading 

problems, to develop reading lessons and to find the efficiency of the lessons in 

promoting students’ reading comprehension, and to explore the students’ feedback 

and reflections on the computer-assisted instruction.  

 3. 7. 1 To Identify Reading Problems                

 3.7.1.1  Student and Teacher Oral Interviews  

 Open-ended interviews were used to elicit problems in reading English 

science and technology texts. This method allows interviewees to freely express their 

perceptions and feelings about the research issue. However, the focused interview 

approach was employed to allow the researcher, as the interviewer, some control 

during the interview sessions.  That is to say, the researcher can obtain focused 

information, be open to relative issues, can control time to a certain extent, and allow 
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the participants freedom to express their views.  The interviews were done in the Thai 

language. Each session took approximately 30 minutes per person. With the 

participants’ permission, an audio tape recorder was used to record the entire session.   

 3.7. 1. 2   Questionnaires Using the Delphi Technique   

 The collection of the data from the perspectives of learners who encountered 

the problems, and from teachers who were considered as specialists in teaching 

reading in those fields was conducted through this method.  In addition, the Delphi 

Technique was employed to collect data as well as to examine the reliability of the 

results.   

 3.7.2 To Develop and Determine the Efficiency of the Reading Lessons  

 Reading lessons were used to help improve reading comprehension in the 

problem areas most subjects reported in the oral interviews and questionnaires. 

Therefore, the lesson design incorporated the subjects’ information and that from the 

literature review. Passages from English 1 curriculum, books, journals and on-line 

articles were used. The lesson activities included both instructional and practical 

activities, and a pre and post-test for each lesson in science and technology (focusing 

on Economics) content.  The lessons were examined for efficiency according to the 

E1/E2 formula.   

 To Determine Learning Achievement between the Experimental and Control 

Groups    

 Pre and post-tests were developed to assess reading achievement, both before 

and after the reading lessons. Through achievement scores of the tests, the researcher 

could see whether students improved their reading skills in the problem areas, and 

simultaneously developed their reading comprehension. 
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 To explore the students’ feedback and opinions on the computer-assisted 

instruction. 

 In this study, student journals allowed the students to express their opinions or 

reactions about the lesson activities and materials, their learning progress or learning 

problems.  The student journal sheet that the students used was written both in Thai 

and English for the purpose of facilitating students expressing their feedback and 

opinions.   A broad outline and some examples were provided for the students to 

record their overall feedback and opinions about the lessons.  The students could also 

write any other issues relevant to the lessons in the journals.  The researcher 

conducted training in how to write in the journal form for the students. 

 

3. 8 Construction and Efficiency of the Instruments 

 The construction and efficiency of the instruments were carried out by 

consultation with a research professional, an educational material specialist and a 

statistician.  The following are the procedures of instrument construction and the 

examination of their efficiency.     

 

 3. 8.1  Student and Teacher Interviews    

 Sets of questions for student and teacher oral interviews were determined by 

the research questions based on the literature review, and prepared by the researcher.  

The questions included the participants’ personal background, reading experiences 

(for the student interview), problems in reading English science and technology texts 

and opinions about learning and teaching activities for reading classes students should 
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receive. These sets of questions were proposed to and corrected by the research 

specialists for validity and reliability.   

 

 3. 8. 2  Questionnaires   

 According to the Delphi technique, there were 3 sets of questionnaires.  The 

first set was composed of open-ended questionnaires: one for students and the other 

for teachers. Both of them were written in Thai.  Based on the research questions, the 

questionnaires consisted of 3 main parts: questions concerning students’ personal 

information, reading problems for English science and technology texts, and opinions 

about learning and teaching activities for reading classes. However, questions related 

to reading history and experiences were added only in the student questionnaires.   

 The second set was the scale-rating questionnaires for students and teachers.  

In constructing the second set, the researcher, first, analyzed and categorized the 

findings of student and teacher open-ended questionnaires into groups. Then the 

researcher developed question items derived from the first questionnaires.  The 

content and wording of the questionnaires were examined and corrected by research 

professionals. 

  For the last set of questionnaires, the researcher developed another set of 

scale-rating questionnaires including a median and an interquartile range for each 

question item as well as a mark on the rating scale which each respondent has made 

for that item in the previous scale-rating questionnaires.  As mentioned in section 

3.3.3 under questionnaires using the applied Delphi technique, the efficiency of this 

instrument was examined by using the applied Delphi technique. 
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 3. 8. 3  Reading Lessons    

 The reading lessons were designed and developed by the researcher. The 

lessons were developed to solve English 1 reading problems by exploring students 

and teachers’ opinions through oral interviews and questionnaires. The first three 

items from both the lists that matched were utilized for developing reading lessons for 

this research.  They were the inability to understand diverse meanings of some 

general vocabulary in science and technology texts, lack of appropriate reading 

strategies and the inability to understand long and complex sentences.  The lesson 

activities included both instructional and practical activities, and tests. From a 

supplementary questionnaire, the Economics lessons were identified to be the most 

difficult lessons.  Thus, vocabulary, structures and passages from English 1 

Economics lessons as well as from newspapers and on-line articles were included in 

the reading lessons. The lessons included 3 vocabulary lessons (guessing word 

meanings from clues, guessing word meanings from word formation, and Economics 

words); 3 reading techniques (skimming, scanning and finding main ideas); and 2 

grammar lessons (relative and if clauses).  The lessons were written and corrected by 

the specialists.   

 Achievement scores of the exercises and the post-tests from the try-outs were 

calculated for efficiency by using E1 / E2 with the following formula. 

Formula 1 

    E1  =       
A
x  x  100                                                   

E1 =    Efficiency of the Process 

x  =    Average score students obtained from the exercises 

A  =    Total score of the exercises in the lessons 
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E2  =      
B
x x  100  

E2 =    Efficiency of the Product 

x  =    Average score students obtained from the post-test 

B  =    Total score of the post-test in the lessons 

   ( Brahmawong, 1978 ) 

 For the language subjects the results should not be lower than 80/80 because 

the improvement of language skills cannot be changed and evaluated immediately 

after the students have finished the lessons.  The improvement will occur after a 

period of time (Taweerat, 1995).   

 To evaluate the efficiency of the lesson, the examination was done in three 

steps of try-outs.  The purpose of each try-out was to improve the lessons.  The 

subjects for the try-outs studied the lessons, did the exercises and took the post-tests. 

The subjects' achievement scores from both exercises and post-tests were computed 

for the efficiency of the lessons.   

   The One to One Try-Out 

The first step was one-to-one try-out.  Three students with different language 

proficiency levels, which represented able, moderate and less able students 

participated in this step.  The criteria of discriminating the samples into different 

levels of English proficiency are: an able student refers to students who have the 

English placement test scores over 50%, a moderate student got between 31-49 

scores, and a less able student got below 30.   The three students were asked to take a 

pre-test, and then they participated in the reading lessons via CAI for 9 fifty-minute 

periods.  After each lesson, they were asked to write in their journals to express their 

feedback and opinions about the lesson.  The researcher revised the student journals 
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for the purpose of improving the quality of the CAI program.  The researcher clarified 

program instructions, added some explanation in lesson presentation, exercises and 

program instructions, and inserted images in some lessons in order to facilitate 

learning.   

   The Small Group Try-Out 

The following try-out was the small group, consisting of 9 students with three 

different levels of language proficiency.  The same procedures were done with this 

group of students. After analyzing the data from the exercises and test scores, and 

student journals, the researcher revised the lessons as follows. The researcher added 

more exercises and modified exercises, content and structures, pictures, program 

functions and lesson instructions as well as translation into Thai for some lessons 

mentioned by the students, deleting some abundant details, and changing font sizes, 

colours, formats and the timing speed of some activities in the program.  

   The Field Study Try-Out 

The last step was the field study try-out.  This step contained a class of 30 

students.  The same try-out procedures were used.  After the third try-out, the CAI 

met the prescribed criteria of 80/80 level and was ready for the experiment. 
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Figure 3. 3:  Procedures of the Reading Lesson Try-outs 

 

One-to-one try-out 

 

Revised for improvement 

 

Small group try-out 

 

Revised for improvement 

 

Field Study try-out 

 

 3. 8. 4  Pre- and Post-tests 

 The tests used for evaluating reading comprehension both before and after the 

reading instruction were developed by the researcher.  Each test consisted of four 

reading passages with twenty multiple-choice questions. The test development was 

conducted as follows. 

1. The researcher set the testing objectives corresponding to the learning objectives 

in the reading lessons. 

2. The researcher studied and consulted with a specialist about the testing principles 

and procedures of test construction. 

3. The researcher developed a multiple-choice test with four alternatives. 

4. The items of the test were improved and corrected by the specialists. 

5. The researcher conducted a pilot study with a class of English 1 students.   
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6. An item analysis was carried out from the data obtained from the pilot study. 

Each question was analysed for the level of difficulty and discrimination power 

(r) by using the Item Response Theory or IRT software programme developed by 

Assoc. Prof. Dr. Sirichai Kanjanavasi, Assoc. Prof. Kanit Khaimook, and Assoc. 

Prof. Dr. Suwimol Wongwanit, lecturers at Suranaree University of Technology. 

The criteria used to select the test items was 0.3 <  =  p =  > 0.7, and (r) is equal 

or more than 0.2. 

  

 Formula 1: Test Difficulty formula 

 P = 
N
R  

 P = Difficulty of the test 

 R = Number of students who answer a test item correctly 

 N = Number of students who take the test item 

 Formula 2: Discrimination formula  

             D        =          RU    -     RL 

                                                
2
n           

                  D        =        Discrimination index 

                 RU      =        Number of students who correctly answered in the high 

group 

                 RL      =        Number of students who correctly answered in the low group 

                  n        =         Number of students in both the high and low group 

 

7. Further revision was made with the inappropriate items. 

8. The researcher administered the revised test with a class of English 1 students.  
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9. The reliability of the test was determined by using Kuder-Richardson’s formula 

(K.R.20). The IRT software programme was used to calculate the reliability of 

the test and it was accepted at KR-20 ≥ 0.7 (see Appendix L).  The K.R. 20’s 

formula is presented below. 

 

 Formula 3 : K.R.20 

       rtt = 
1n

n
−

 1 -   Σ  pq  

              S2
t 

                n =     Number of questions 

            p =     The number of students who correctly answered each question 

      q =     The number of students who incorrectly answered each 

question  =     1 - p 

                 S2
t =     Variance of the total score 

 

10. The test items in the post-test were derived from the ones in the pre-test.  To 

avoid problems of student recall from the test, the researcher rearranged the 

passages and test items.  

 

 3. 8. 5  Student Journals  

 The student journal sheet consists of a framework of concerned issues such as 

what students learn or like/dislike about the lessons, what learning activities most 

facilitate their learning.  It is written in Thai aiming to facilitate the participant's 

writing.  The framework in the student journals was edited by the research specialist.  
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3. 9 Data Collection 

 The researcher sent letters to the Dean of Institute of Social Technology and 

the Head of School of English at SUT, asking for the permission to conduct the 

present research. After receiving permission, the researcher followed the data 

collection procedures below.   

3. 9. 1 To identify reading problems for English science and technology 

texts, student and teacher interviews and questionnaires were implemented. 

 a.   Student and teacher interviews   

 Two students and two teachers were invited for interviews which were 

conducted by the researcher.  The data obtained from the oral interviews was 

translated into English by the researcher.  Then, the researcher analyzed and grouped 

the findings into categories. 

 b.  Questionnaires using the applied Delphi technique   

 The researcher sent letters to ten English teachers inviting them to respond to 

questionnaires.  For students, invitations were also made in class. Ten students were 

needed for the questionnaire sessions.  After the students and teachers agreed to 

participate in the questionnaire session, they responded to questionnaires, using the 

Delphi technique, for three rounds one at a time. (The Delphi technique was 

described in the section 3.3.3: Delphi technique and the Questionnaire.)  This process 

was done within two weeks. The researcher facilitated the student sessions. The time 

for each session was not limited; however, it took no longer than 20-25 minutes. For 

the teachers, questionnaires were sent to ten who agreed to participate in this session. 

After that, the researcher collected the three-round questionnaires for analysis.   
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 3. 9. 2  To determine students’ learning achievement between the 

experimental and control groups  , pre- and post-tests were used.   

 

 Before the lessons, a pre-test was utilized to measure English proficiency of 

both control and experimental groups in reading comprehension of English science 

and technology texts. Both the control and the experimental groups were studying in 

an English I class.  Then, the experimental group was scheduled to study nine 50-

minute reading lessons 9 weeks in a row.  After the reading lessons, both groups took 

a post-test.  The scores from both pre- and post-tests were calculated and compared to 

determine the development in reading comprehension of both groups. 

 

 3. 9. 3  To examine opinions about the reading lessons, student journals 

were used.   

 After each lesson, the experimental group wrote in their journals expressing 

their opinions, or feedback about the lessons. The researcher collected the student 

journals for further analysis.   

 

3. 10 Data Analysis 

The following sections discussed the methods of analyzing the data obtained 

from each data collection technique in order to answer the research questions.    

 3. 10. 1 Student and Teacher Interviews 

 Since interviews were done orally and the responses were noted down in Thai; 

the results were transcribed into English in order to make it easy for analysis.  The 

data obtained was grouped into categories by the researcher and used as resources for 

developing questionnaires later.   
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 3. 10. 2 Three-round Questionnaires  

 The results of open-ended questionnaires in the first round were categorized in 

groups: reading problems, learning and teaching.  For the scale-rating questionnaires, 

descriptive statistics, which were means, standard deviations, medians and 

interquartile ranges were used to calculate each item.  Consensus on the priorities of 

the items was determined by computing the interquartile range of each item.  Items 

were ranked according to the medians and means from the highest to the lowest 

values. 

 3. 10. 3 Pre and Post Tests 

The analysis of students' scores from pre- and post-tests was done by 

arithmetic means (x).  ANCOVA analysis was employed to remove extraneous 

variability that derives from pre-existing individual differences, such as students' 

English background knowledge or English proficiency level of the students.  Pre-test, 

a covariate, was used to adjust the variability. The ANCOVA model by Scheffe is an 

uncontrolled variables-reducing experimental design. The computer software 

programme SPSS was used for analysis. 

 3. 10. 4 Student Journals 

 After the data from student journals was collected from the participants at the 

end of each lesson, content analysis was employed. The researcher categorized the 

findings into groups.  The results were described in both percentage and descriptive 

data. 

 

 

 



65

 

 

CHAPTER IV 

DATA ANALYSIS AND DISCUSSIONS    

 

4. 1   Introduction 

 

 This chapter presents the research results and discussions according to the 

purposes of the present research which are…   

 

 4.1.1 to identify problems of reading English for science and technology 

texts of SUT English I students. 

 4.1.2 to develop reading lessons used to solve problems of reading 

comprehension for English science and technology texts. 

 4.1.3 to compare achievement in reading comprehension between the 

experimental and the control groups. 

 4.1.4 to explore students’ feedback and reflections on the developed CAI 

reading lessons. 

 

According to the research questions, the research results have been organized 

in four main sections. The first section discusses the findings of the exploration of 

students’ problems of reading English texts in science and technology.  Then the 

second section presents the results of the development of computer-assisted 

instruction for the reading lessons.  The third section presents the results of the 

comparison of the learning achievement between the control group who learned the 

reading lessons through the teacher’s manual and the experimental group who learned 
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via computer-assisted instruction. In the fourth section the findings of opinions and 

feedback on the computer instruction were described.  Then discussion is made in the 

final section. 

 

4. 2  Results 

 
4.2.1 The Results from Exploration of Reading Problems for English 

Science and Technology Texts. 

 To identify the problems that English 1 students had in reading English texts 

in science and technology, the researcher explored problems from students and 

teachers through oral interviews and questionnaires.  The data was transcribed, 

grouped into categories and translated into English.  The findings were as follows. 

4.2.1.1  The Results of Oral Interviews. 

  A.  Teacher Interviews 

The teacher interview was composed of three parts. The first part was 

concerned with teacher background information; the second part was about problems 

of reading English texts found in English 1; and the last part was learning and 

teaching strategies that promoted English I reading comprehension in science and 

technology content.  

Two experienced teachers were interviewed for about half an hour, one at a 

time.  One teacher, who has been teaching English as a second language (ESL) for 

more than sixteen years, and has taught English 1 for more than four years at SUT, 

and the other, has taught ESL and English 1 for more than two years.  Both of them 

agreed that students had problems of reading comprehension, which were those of 

vocabulary, grammar and reading techniques.  In addition, one teacher mentioned that 
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the students who had less English proficiency also lack prior knowledge of the text 

being read and usually read and translated all English vocabulary in the text.  The 

other stated that the students did not spend their time practicing reading in English, 

lacked motivation to read, and had no reading habits and purpose.  Moreover, they 

spent a lot of time reading a short text, which caused the problem of text recall.   

 Concerning the factors that help English 1 students develop their 

comprehension of English texts in science and technology, both teachers indicated 

reading materials and classroom instruction were crucial for reading comprehension.  

A teacher stated that authentic text should be used, whereas the other favoured the 

adapted text. Regarding classroom instruction, both teachers agreed that the activities 

that included the four skills enhanced reading comprehension.  One teacher added 

two more factors: curriculum and students’ motivation to read affected student’s 

learning to read as well.  The curriculum should integrate four language skills in each 

lesson, include various types of reading materials, and use activities to create prior 

knowledge of the text.  She also added that English should be used as the instructional 

language in class. In the same token, the other teacher pointed out that English 

translation appropriate to students’ levels should be used.  However, students’ native 

language could be used occasionally. 

 Regarding learning strategies that students should use, one teacher pointed out 

that students should set their goals in developing their reading skills, and create and 

implement the plans to achieve those goals.  Moreover, she suggested that students 

develop good study skills, make use of media which could support their learning to 

read, and assess themselves regularly such as taking a mini-TOEFL test available 

every year.  On the other hand, the other teacher stated that students should prepare 
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themselves before coming to class, e.g. looking up word meanings from a dictionary, 

or read the text in advance.  Also, students should have good grammar skills and self-

motivation to promote their reading ability.  English Learning Resource Unit could be 

a place where they practice their reading skills. 

 In terms of reading instruction, both teachers stated that the following 

activities should be done: creating students’ motivation to read, utilizing a wide 

variety of reading materials, integrating all language skills in a lesson and discussion 

should be done as one of the reading activities.  In addition, a teacher suggested that 

reading techniques like skimming and scanning be taught in class; and teachers 

regularly evaluate students’ learning.  

  B.  Student Interviews 

 The student interview was composed of four parts. The first part concerned 

student’s background information; the second part was about students’ reading 

background and experience; the third part was problems of reading English texts 

found in English 1; and the last part was learning and teaching that help English I 

students better comprehend English texts in science and technology.  

 Two English 1 students were interviewed for about 20 to 30 minutes, one at a 

time.  Both were students from the Institute of Engineering.  They had studied 

English since primary school, which was about 10 years.  They assumed that their 

English abilities in listening and speaking were poor whereas the reading and writing 

were fair.  The last English grades they got for English at secondary school were B 

and C; and for English 1 were B+ and C.  Both of them agreed that English was very 

important in their daily lives, studies and future work.   
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 In terms of their reading background, both of them ever read Thai text in 

science and technology.  The reading strategies they used to read such text were 

surveying the text by looking at the pictures and titles or current events that were 

interesting; then, they read the whole text and tried to figure out what the text was all 

about. The problem they had in reading Thai text in science and technology was 

vocabulary.  They solved this problem by looking up the vocabulary meanings in a 

dictionary.  If they could not find the meaning of any technical word, one student 

skipped that word while the other read for more information from other related books 

and reread the text until she thought she comprehended it, or asked someone for help. 

Regarding reading English texts in English 1, the problems they had were vocabulary, 

finding the main idea of the text and the lack of appropriate reading strategies.  

Similarly, to solve those problems, they reread the text as many times as they needed 

until they understood the text, or studying on their own from other related books.  

Otherwise, they would ask their teacher for help.   

 Factors that students thought would help them to comprehend English text 

were preparation before class, teaching activities, which emphasized vocabulary and 

grammar.  Moreover, they wanted the integration of the four language skills in class. 

 Learning and teaching strategies that a student thought would help English 1 

students improve their reading comprehension for English texts in science and 

technology were the use of a variety of exercises, a slow pacing of instruction for the 

slow learners, and the use of both Thai and English as the instructional languages. 

4.2.1.2  The Results of Questionnaires. 

 The investigation was conducted with both students and teachers through 

questionnaires using the applied Delphi technique.  For the first round open-ended 
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questionnaires, the data was categorized and generated for statements for the second 

round scale-rating questionnaires.  In the second round, rates that each respondent 

made were calculated for medians and interquartile ranges in order to present the 

group’s corresponding opinions. Same statistics were used with the data from the 

third-round questionnaires. However, the findings for this round were ranked for top 

priority. The ranks were based on the medians and interquartile range of ≤ 1.50 level, 

which demonstrated the correlation of all participants’ opinions on each statement. 

Tables 4.1 and 4.2 present the lists of reading problems in the first three ranks from 

both teacher and student questionnaires.  (See Appendices E and F for more details.) 

A. The Results of Students’ Opinions about Reading Problems 

The students agreed that a lack of vocabulary knowledge was the most 

important problem, followed by a lack of appropriate reading strategies, inability to 

understand long and complex sentences, a lack of technical vocabulary in each 

subject, problem-solving strategies, motivation, knowledge of text types and 

organization, and prior knowledge of the text.  In addition, they found that they could 

not find the main idea of a text, nor could they relate their prior knowledge to the text 

being read.   

Table 4.1 presents the first three ranked problems with which students had a 

corresponding opinion.  The data was compared with the findings of teacher 

questionnaires and analysed for designing reading lessons. 
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Table 4.1: Students' Opinions about their Reading Problems 

Ranks Priority Statements 
Rating   

scales 
Medians Interquartiles 

1 

 

 

 

2 

 

3 

• Inability to understand diverse 

meanings of some general 

vocabulary in science and 

technology texts. 

• Lack of appropriate reading 

strategies. 

• Inability to understand long and 

complex sentences. 

 

4 

 

 

 

4 

 

4 

 

4.50 

 

 

 

4.00 

 

4.00 

 

0.50 

 

 

 

0.00 

 

0.25 

 

B. The Results of Teachers’ Opinions about Students’ Reading Problems 

 All teachers agreed that the following four reading problems were the most 

significant problems.  First, the problems were the inability to understand long and 

complex sentences, lack of practice after class, limited knowledge of general and 

subtechnical vocabulary, and an inability to relate their prior knowledge to the text.   

The second rank includes the inability to find the main ideas, use of excessive time 

for reading and lack of prior knowledge about the text.  The third rank concerns the 

lack of reading strategies, motivation, critical thinking skills and reading habits, 

including inappropriate reading behaviors: such as reading an English text based on 

Thai patterns and structures, and reading every word in an English text. Another 

problem rated as the third rank is the inability to understand diverse meanings of 

some general vocabulary in science and technology text. The lack of knowledge 

about text types and organization is the final rank for teacher questionnaires.   

 Table 4.2 shows the first three ranked problems with which teachers had a 

corresponding opinion about English 1 students’ reading problems.     
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Table 4. 2: Teachers' Opinions about English 1 Students’ Reading Problems 

 

Ranks Priority Statements 
Rating 

Scales  
Medians Interquartiles

1 

 

1 

1 

 

1 

 
2 

 

2 

 

2 

 

3 

 

3 

 

3 

 

3 

3 

 

 

 

3 

 

3 

• Inability to understand long and 

complex sentences 

• Lack of practice after class 

• Limited knowledge of general and 

subtechnical vocabulary 

• Inability to relate their prior 

knowledge to the text 

• Inability to find the main idea of the 

text  

• Use of excessive time for reading 

each passage 

• Lack of prior knowledge about the 

text 

• Lack of accurate and appropriate 

reading strategies  

• Read and translate the English text 

based on Thai patterns and structures 

• Lack of critical thinking skills during 

reading 

• Lack of reading habits 

• Inability to understand diverse 

meanings of some general 

vocabulary in science and 

technology text 

• Read and translate every word in the 

English text 

• Lack of motivation 

5 

 

5 

5 

 

4 

 
5 

 

4 

 

5 

 

5 

 

5 

 

5 

 

5 

4 

 

 

 

4 

 

4 

5 

 

5 

5 

 

4 

 
5 

 

4 

 

4 

 

5 

 

5 

 

5 

 

4.5 

4 

 

 

 

4 

 

4 

0.00 

 

0.00 

0.00 

 

0.00 

 
0.50 

 

0.50 

 

0.50 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

1.00 

 

 

 

1.00 
 

1.00 
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 The data from Tables 4.1 and 4.2 presents the lists of reading problems in the 

first three priorities from both teacher and student questionnaires. It can be seen that 

there are similarities and differences in the students and teachers’ opinions about the 

problems.  However, the first three items from both the students’ and teachers’ lists 

that matched one another were utilized for developing reading lessons for this 

research.  They were the inability to understand diverse meanings of some general 

vocabulary in science and technology texts, a lack of appropriate reading strategies 

and the inability to understand long and complex sentences.  These problems were 

analysed and used as the crucial data for designing reading lessons for the present 

study. 

4.2.2 The Results of the Development of Computer-Assisted Instruction 

on Reading Lessons 

 The researcher conducted trials on the computer-assisted instruction lesson in 

order to improve the courseware. There were three trials to evaluate CAI lessons: 

one-to-one, small group and field study trials.  The results of three trials are shown in 

Table 4.3. 

 

Table 4.3: The Results of the Three Trials 

Trials 
E1 

(Efficiency of Process) 

E2 

(Efficiency of Product) 

One- to -one 73.30 68.30 

A small group 81.10 74.40 

The field study 84.15 81.65 
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  The analysis of the trials showed that the efficiency of the process and product 

for the one-to-one and small group trials were below the prescribed criteria of 80/80. 

This could be explained that the content and instruction did not cover the learning 

objectives and were not appropriate to students’ learning abilities. According to 

students’ opinions and feedback from student journals, it was found that students 

required more explanation, a variety of exercises, pictures and translation for some 

lessons. Moreover, features and levels of difficulty of exercises did not match with 

the ones in post-tests.  Therefore, the lessons were revised and retried.  Consequently, 

the result of the field study trials demonstrated that the CAI reading lessons got 84.15 

for the efficiency of the process and 81.65 for efficiency of the product, which met 

the criteria of 80/80.  This corresponded well to the first hypothesis in Chapter 1. 

 

4.2.3 The Results of Students’ Learning Achievement for Experimental 

and Control Groups 

The experimental and control groups took pre and post-tests to determine their 

learning achievement both before and after studying the reading lessons.  The results 

showed that the learning achievement of both groups increased (see Table 4.4).   

Table 4.4:  Learning achievements for the experimental and control groups 
 

GROUP Test Mean 
Std. 

Deviation 
n 

 

Control 

 

Pre-test 

Post-test 

 

11.53 

13.71 

 

3.01 

2.69 

 

45 

45 

Experimental 

 

Pre-test 

Post-test 

 

9.32 

14.05 

 

2.78 

2.80 

 

38 

38 
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Table 4.4 shows that both the control and experimental groups got higher 

mean scores after studying the reading lessons. In addition, to examine whether their 

learning achievements increased significantly, pre and post-test scores of each group 

were compared and calculated for statistical differences.  The results were presented 

in Tables 4.5 and 4.6. 

 

Table 4.5:  The Statistical Difference of pre and post-tests for the control group 

 

Control 

Group 

Paired Differences  

 

t 

 

 

df 

 

 

Sig. 

(2-tailed) 
Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Pretest 
–

Posttest 

 

 

-2.18 

 

 

2.67 

 

 

.40 

Lower Upper 

 

-2.98 

 

-1.37 

 

-5.464 

 

44 

 

.000 

 

Table 4.6:  The Statistical Difference of pre and post-tests for the experimental 

group 

 

Experimental 

Group 

Paired Differences  

 

t 

 

 

df 

 

 

Sig. 

(2-tailed) 
Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Pretest –

Posttest 

 

 

-4.74 

 

 

2.81 

 

 

.46 

Lower Upper 

 

-5.66 

 

-3.81 

 

-10.450 

 

37 

 

.000 

 

 According to Tables 4.5 and 4.6., it is apparent that there are significant 

differences between pre and post-test scores of both control and experimental groups 

were significantly different at the level of .05.  This indicates that both students who 
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studied reading lessons via computer-assisted instruction and those who studied the 

lessons by the traditional methods had better learning achievements after studying the 

reading lessons. 

4.2.4 Results of Comparison of the Learning Achievements of Both 

Groups 

 The pre and post-test scores of the experimental group and the control group 

were compared with an analysis of covariance or the ANCOVA model. Table 4.7 

presents the results to show that there were significant differences. 

 

Table 4.7: Results of Students’ Learning Achievement 

 

Source 
Type III Sum 

of Squares 
df Mean Square F Sig. 

Corrected 

Model 
137.333 1 137.333 23.458 .000 

Intercept 587.784 1 587.784 100.400 .000 

PRE-TEST 137.333 1 137.333 23.458 .000 

Error 474.209 81 5.854   

Total 16573.000 83    

Corrected 

Total 
611.542 82    

 

a  R Squared = .225 (Adjusted R Squared = .215) 

 

 The table above shows that the control and the experimental students’ learning 

achievement between the mean scores of pre-test and the post-test were significantly 

different (F= 23.458**).  Most importantly, the mean score of the post-test ( x = 
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14.05), which the students from the experimental group gained, was higher than that 

of the control group ( x = 13.71), which corresponded well to the second hypothesis 

as stated in Chapter 1.  

4.2.5  The Results of Students' Opinions About the Computer-Assisted 

Instruction  

To examine the students’ attitudes towards CAI reading lessons, students from 

the experimental group were asked to write journals. The data was categorized into 

two major groups: advantages of CAI lessons and their limitations which included 

suggestions for the CAI reading lessons, and was calculated for frequency with 

percentages.  Codes were used to quote students’ opinions for each category.   The 

findings were presented as follows.     

 A.  Advantages of CAI Lessons  

 Table 4.6 illustrates the results of the students’ opinions on the lessons from 

the experimental group about the lessons.  Students found that learning reading 

lessons by CAI was beneficial (69.75%), enjoyable, interesting and easy to learn 

(57.23%).   

Table 4.8:  Students’ opinions on reading lessons by CAI 
 

Lesson Benefits  Enjoyable/Interesting 

1. Guessing word meanings 

from clues 
84.21 68.42 

2. Guessing word meanings 

from word formation 
68.42 44.73 

3. Skimming 63.15 52.63 

4. Finding main ideas 76.31 39.47 
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5. Scanning 76.31 73.68 

6. Economic words 73.68 73.68 

7. Relative clauses 60.52 57.89 

8. If-clauses 55.26 50.00 

Total mean value 69.75 57.23 

  

 Regarding benefits of CAI reading lessons, students noted that the lessons 

improved their reading skills, e.g. guessing word meanings, skimming and scanning 

techniques, after they had studied the lessons.  Student comments were: 

 I got few points for the pre-test. … After I had studied the lesson and 

practiced the exercises, I have learned more about skimming.  

Consequently, I got more points for the post-test.     (Student SK 8, Lesson: 

Skimming) 

… I have learned a lot from this lesson. … I have learned types of If-

clauses and how to use them correctly.  (Student IC 36, Lesson: If-

Clauses). 

I could comprehend a sentence even though I did not know some of the 

vocabulary. I have used the techniques of guessing word meanings 

(Student GA 7, Lesson: Guessing word meaning 1).  

  (See more quotations in Appendix N) 

 

 In addition, students could read more efficiently. As one student stated, “The 

lesson taught me a lot about how to scan a text. I could read faster, I do not need to 

read slowly as before.” (Student SC 27, Lesson: Scanning), while another student 

commented that, “The scanning technique helps me find answers faster.  As far as I 

am concerned, I found I could learn and do the exercises more rapidly (Student SC 

37, Lesson: Scanning).  
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              Another benefit the students gained was that the lessons increased their 

comprehension of English texts.  They did not need to read every word in a passage 

to learn the general idea of a text. After studying the lessons, they could understand 

English texts better. A student expressed that, “In this lesson, I can understand how 

to find the main idea without reading every word in a sentence. I just look briefly 

across the passage because there are key words frequently found in the text which are 

related to the main idea”  (Student SK 34, Lesson: Skimming).    

 Furthermore, the lessons enhanced independent learning.  Littlewood (1981) 

stated that "learning is more effective when learners are active in the learning 

process, assuming responsibility for their learning and participating in the decisions 

that affect it."  The nature of CAI lessons promoted independent learning.  First of all, 

students could study the lesson by themselves and evaluate their own learning. In 

addition, the nature of CAI made the lessons interesting, as one student stated, “This 

lesson is about a rapid reading technique, which made me understand the text 

quickly. With attractive formats, appropriate exercises and pre and post-tests, the 

lesson enhanced independent learning. …” (Student SK 20, Lesson: Skimming).   

Students could also select what to learn and repeat the lesson as much as they needed.  

From student comments, they favoured various types of exercises to practice reading 

skills. Student comments were:  

 
I have increased my vocabulary.  Especially the twelve words in the 

economics lesson, I could remember them all because I have practiced 

them so many times that I could recall them. …There are a variety of 

exercises, which are appropriate with the content. (Student E 25, Lesson: 

Economics words).   
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I could understand how to find the main ideas very well.  I like the 

exercises because they made me understand the lesson. (Student F4, 

Lesson: Finding main ideas).   

Practicing the exercises is a good activity because they enabled students to 

develop their abilities efficiently … (Student IC 3, Lesson: If-clauses).    

 

 CAI lessons also provide feedback. Providing feedback to students lets them 

know how they are doing and helps them to correct errors of understanding and fill in 

gaps in knowledge (Cotton, 2001).  Feedback helps monitor students’ learning. One 

student noted, “I could understand how to find the main ideas more. I like the lesson 

presentation, which is clearly described, and has a variety of examples.  I like the 

exercises the most because they made me understand the lesson.  When I made 

mistakes, there were explanations (feedback and answers were given)” (Student F 3, 

Lesson: Finding main ideas).   Obviously, the nature of CAI fosters independent 

learning. 

 The other benefit students gained from CAI lessons is that they can use 

reading techniques for their exams and studies; as students stated,  

 
Learning like this is very good.  The lesson promotes my English skills and I 

can also use this technique for my study (Student SC 14, Lesson: Scanning). 

It is a good lesson. I can use the knowledge for regular classes (Student IC 

11, Lesson: If-clauses). 

I have learned how to scan texts, which we need everyday to read English 

texts. …  (Student SC 21, Lesson: Scanning). 

 

 In terms of enjoyment and attractiveness, generally, students found the 

lessons non-threatening and interesting.  In reflecting on lessons, students commented 

that in most lessons they liked the learning activities, lesson presentation, sequence 
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and program interface which included screen design, methods of interaction as well 

as the general operation of the program. They made learning interesting, enjoyable 

and easy to understand (see Table 4.6). As a result, the students were eager to learn 

and had positive feedback on CAI lessons.  In addition, most students asserted that 

pictures facilitated and reinforced their understanding of words or sentences.  Games 

in some lessons also created an enjoyable learning atmosphere.  Their comments 

were: 

 
There are activities that helped me better understand the lesson. They are 

very beneficial. They stimulated me to learn, get involved in the activities, 

and do exercises. They are very interesting (Student GB 25, Lesson: 

Guessing word meanings 2).  

This vocabulary lesson is easy to understand…with pictures … and Thai 

translation facilitates comprehension.  Games, …, are also entertaining 

(Student E 9, Lesson: Economics words). 

In this lesson I like the lesson presentation a lot because it facilitated my 

understanding. ... Lesson interface also stimulated me to learn.  The 

examples are not too difficult to understand (Student RC 29, Lesson: 

Relative clauses). 
 

 Most importantly, CAI lessons created a positive attitude towards learning 

English; as students reflected that the CAI lesson as a whole (the lesson presentation, 

content, tests and exercises) stimulated their learning.  Students expressed that,  

Learning the lessons by CAI … promoted my reading comprehension 

because it is an enjoyable learning, and that it is easy to study. …I think 

learning by CAI creates a positive attitude towards English  (Student IC 33, 

Lesson: If-clauses). 

I know how to the find main ideas better than before, and have learned many 

new words which were previously unknown.  Learning in the computer 

laboratory is not as boring as in a classroom. … (Student F 5, Lesson: 

Finding main ideas). 
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 B.  Limitations and Suggestions for CAI Lessons 

 In journals, students mentioned some limitations of the lessons which can be 

summarized as follows.  First, some students found it difficult to understand the 

explanation, tips of reading techniques or even the meanings of vocabulary which 

were defined in English. Though students were allowed to use an online dictionary 

during their study time, there were some maintenance and connection problems. 

Therefore, they requested a dictionary program in CAI lessons and teacher’s 

assistance to facilitate their understanding.  Student comments were:  

 
I fairly understand If-clauses. However, it would be better if you (teacher) 

would give me some explanation.  I did not understand some vocabulary in 

the lesson.  (Student IC 21, Lesson: If-clauses). 

This lesson contained unfamiliar content and provided a lot of details. I did 

not understand much because it was difficult to guess the meanings of 

unknown words in a text.  …  (Student F 26, Lesson: Finding main ideas). 

…. I did not understand some directions.  There should be a dictionary 

program or translation in CAI.  …. (Student SK 26, Lesson: Skimming). 

 

  Second, as students have different learning styles and needs, they required 

different learning materials and activities that better enhanced their learning.  Some 

students wanted more examples and exercises while others expressed that they 

preferred more fun activities, e.g. games or competitive exercises as well as listening 

practices while reading texts. 

 
… I need more sample sentences of how to use each relative pronoun 

(Student RC 24, Lesson: Relative clauses).  
There should be more exercises to help students better understand the lesson 

(Student SK 11, Lesson: Skimming). 
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There should be more games for practicing new vocabulary (Student E 14, 

Lesson: Economics words).  
I want to listen to the lesson presentation while studying the lesson  (Student 

GB 31. Lesson: Guessing word meanings 2). 

 
 Another concern is that some students found the level of difficulty of tests and 

exercises were inappropriate to their abilities. Two to five students commented that 

the exercises in some lessons (i.e. relative clauses, if-clauses, finding main ideas and 

guessing word meanings lessons) were either too difficult or too easy.   

 Since exercises were designed for all levels of students’ abilities, CAI 

reading lessons included exercises with different levels of difficulty. Student 

comments were: 

 
Exercises were good practice, but I did not do well on exercises because I 

did not understand some of the vocabulary (Student SC 6, Lesson: 

Scanning). 

… I did not do well on exercises. The content was good, but I could not read 

the English texts. (Student GB 15, Lesson: Guessing word meanings 2). 
 

The last limitation of CAI lessons, mentioned in student journals, is 

that some students asked for teacher’s assistance and supplementary 

instruction to reinforce their understanding of CAI lessons.  Student 

comments were: 
 

The lesson was interesting and enjoyable, but I would like the teacher to re-

teach the lesson to reinforce my understanding (Student IC 18, Lesson: If-

clauses). 

Though learning by CAI is useful, I prefer a lecture. (Student GA 31, 

Lesson: Guessing word meanings 1). 

It was a good lesson, but I would like to listen to lectures more (Student IC 

26, Lesson: If-clauses). 
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 In summary, the feedback and opinions from the student journals indicated 

that students perceived CAI lessons beneficial, enjoyable, interesting, and easy to 

learn. The data from student journals reflect that they have a positive attitude towards 

the lessons.  However, students also mentioned the limitations and made suggestions 

for the lessons.    

 

4. 3  Discussion   

 This section presents a discussion of the results in response to the research 

purposes and hypotheses declared in the first chapter. 

 Concerning reading problems English 1 students had, the results from both 

interviews and questionnaires indicated that the students’ reading problems were that 

students lacked vocabulary knowledge and appropriate reading strategies necessary to 

facilitate their comprehension, and were unable to understand long and complex 

sentences embedded in a text.  The results correspond well to many researchers.  For 

instance, Nuttall (1996) asserted that limited vocabulary and structural knowledge can 

obstruct foreign language readers from comprehending a text.  Similarly, Marshall 

and Gilmour (1993) stated that the reading difficulty resulted from the lack of lexical 

knowledge in EST including subtechnical vocabulary. In addition, 

Songchanthamanee (1981) mentioned that reading strategies and linguistic abilities 

are necessary for the development of reading comprehension skills of ESP students.   

  In terms of developing and examining the efficiency of CAI reading lessons, 

the lessons were implemented in three trials.  According to the criteria of determining 

the CAI efficiency, the efficiency of the process (E1) should not be different from the 

product (E2) at the level of .05.  In case the efficiency of the process (E1) is higher 
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than that of the product (E2), it is possible that students might access available sources 

to help them with difficulties they had while doing exercises.  This means, they could 

go back and review the learning areas they had problems with as much as they need 

and redo exercises. Another possibility is that the procedures and features of the 

process or exercises did not relate to those of the product or post-tests.  In other 

words, exercises had different features and levels of difficulty from those of the post-

tests. For instance, students were asked to answer comprehension questions in 

multiple-choice exercises, while the post-test required them to write answers.  

Another example is that students practice reading short paragraphs in exercises; in 

contrast, they read long passages for post-tests. The latter possibility could also occur 

if the efficiency of the product is higher than that of the process.   Thus, students’ 

learning achievement for the process and product could result from the possibilities 

mentioned above.   

 For the present research, the efficiency of CAI reading lessons was at a level 

of 84.15/81.65 after the three trials. This indicated that the efficiency of the product 

was lower than that of the process.  It could be explained that when students took a 

post-test, they did not have time to go back and review what they had difficulties with 

since the learning time was limited within a 50-minute period. After that, they were 

required to write their opinions about the lesson in the form of a student journal for 

the last 10 minutes.  However, the efficiency of the reading lessons for the present 

research has met the prescribed criteria of 80/80.   

 Regarding the learning achievements of the experimental and the control 

groups, the mean scores of the post-tests of the experimental group and the control 

group were compared.  The result showed that the students in the experimental group 
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who learned the reading lessons by CAI had a higher average post-test score ( x = 

14.05) than the control group ( x = 13.71), who were taught by traditional methods. 

The results correspond well to the second hypothesis that the learning achievement of 

the experimental group was significantly higher than that of the control group. This 

can be stated that CAI promotes students’ learning achievement 

 Regarding the subject’s opinions and feedback about reading lessons via 

computer-assisted instruction, the findings from student journals reflected that they 

had positive attitudes towards learning reading lessons via CAI.  The students 

commented that they improved reading skills and comprehension of English texts, 

enjoyed reading and were motivated to read. For example, they had improved their 

reading skills such as guessing word meanings from clues, identifying main ideas and 

distinguishing the main clause from the subordinate clause.  Consequently, their 

reading comprehension improved. Students also mentioned that learning CAI reading 

lessons was enjoyable due to its attractive and interactive features, and variety of 

exercises.  They were motivated to practice reading skills in multi-exercises like 

multiple-choice, fill-in exercises and games. With feedback students were motivated 

to learn more.  CAI was also helpful for their tests and they could use the reading 

techniques for their studies.  Moreover, they preferred CAI to be used as a 

supplement to traditional instruction.   

 The findings of the present study are consistent with results reported by 

previous researchers (Bialo and Sivin (1990); Braun (1990); Lawton and Gerschner 

(1982) cited in Cotton (1991).  The participants mentioned that they liked CAI 

because it was fun and entertaining and self-paced.  CAI also individualized and 

motivated learning, and was excellent for drill and practice. Furthermore, the use of 
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CAI led to more positive attitudes than the use of conventional instruction (Kulik, 

Bangert, and Williams 1983; and Roblyer (1988) cited in Cotton (1991).  
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CHAPTER V 

COMPUTER-ASSISTED INSTRUCTION FOR READING 

LESSONS 

 

5. 1 Introduction  

 The chapter presents the computer-assisted instruction entitled Reading 

Lessons for English 1 Students.  The lessons are presented in two major parts: an 

overview of the computer-assisted instruction reading lessons and their components. 

Illustrations of the lessons are also demonstrated. 

 

5.2 An Overview of the Computer-Assisted Instruction (CAI) 

The CAI lessons were developed with an authoring program (Authorware 

version 5.2).  The lessons aim to promote English 1 students’ reading skills relating to 

vocabulary, grammar in complex sentences and reading techniques.  The theme of the 

lessons is Economics. The selection of vocabulary, passages and grammar points is 

based on Economic lessons from English 1 curriculum (2001).  The CAI consists of 

nine lessons which include three lessons for vocabulary, three for reading techniques, 

two for grammar and a review lesson.  Reading materials were taken from various 

sources such as English 1 curriculum, books, newspapers and online articles. Tests 

and exercises include multiple choices, cloze, matching and drag-and-drop exercises, 

as well as games.     
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An orientation to the CAI program and a brief introduction to each lesson was 

done by the researcher at the beginning of each class.  Students were supposed to 

study each CAI reading lesson on their own within a 50-minute period.    However, 

the researcher acted as a facilitator in the computer laboratory.  Students were 

allowed to use an online dictionary. 

 

5.3 Components of the CAI Reading Lessons 

The computer-assisted instruction is composed of four main sections.  First, 

the introduction to the CAI reading lessons provides learning guides on steps of 

studying the reading lessons and how to use the program.  The second section 

includes three vocabulary lessons while the third section has three lessons of reading 

techniques. The final section presents lessons on grammar and ends up with a review 

lesson.  Therefore, the CAI lessons are illustrated according to the sections mentioned 

above.   

 5.3.1 An Introduction to the CAI Reading Lessons 

  This part provides an overall information about the lessons, learning guides on 

steps of studying the reading lessons, how to use the program and a lesson menu.  The 

pages are presented as follows. 
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5.3.2 Vocabulary Lessons 

There are three vocabulary lessons, which are Lesson 1: Guessing word 

meaning 1, Lesson 2: Guessing word meaning 2, and Lesson 6: Economics words. 

Each lesson has an introduction (lesson objectives and content), pre/posttests, lesson 

presentation and exercises.  The pages are presented as follows. 

 

Lesson 1: Guessing word meanings 1 
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5.3.3 Reading Technique Lessons 



171

 

There are three lessons for reading techniques, which are Lesson 3: Finding 

main ideas, Lesson 4: Skimming, and Lesson 5: Scanning. Similar to the vocabulary 

lessons, each lesson has an introduction (lesson objectives and content), pre/posttests, 

lesson presentation and exercises.  The pages are presented as follows. 

 
Lesson 3:  Finding main ideas 
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Lesson 4:  Skimming 
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Lesson 5:  Scanning 
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5.3.4 Grammar and Review Lessons 
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There are two lessons for grammar, which are Lesson 7: If-clauses and Lesson 

8: Relative clauses.  Similar to other lessons, each grammar lesson has an 

introduction (lesson objectives and content), pre/posttests, lesson presentation and 

exercises.  The pages are presented as follows. 

 
Lesson 7: If clauses 
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Lesson 8:  Relative clauses 
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Lesson 9 : Review  
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

 

6. 1 Introduction  

 The purpose of this chapter is to summarize the findings of the present study 

and to make recommendations for future research.  The summary includes the 

purposes of the study, the sample, the instrumentation, the research procedure, and 

the results. Followed are the recommendations for the study.  Suggestions for further 

research are made in the final section.  

 

6. 2  Conclusions 

 The present study has been conducted with the researcher’s attempt to develop 

English 1 students’ reading skills by exploring their reading problems, determining 

efficient reading lessons via computer-assisted instruction, which were intended to 

solve the problems, and examining whether the students had positive opinions about 

the CAI lessons.   

 Through purposive random sampling, two groups of samples were used.  The 

first group was for exploring English 1 students’ reading problems. Twelve first-year 

students who took English 1 course in trimester 1/2001 and eleven English 1 teachers 

at Suranaree University of Technology in Nakhon Ratchasima, were invited for oral 

interviews, and questionnaires.  The second group was 83 students who were taking 

English 1 in trimester 2/2004.  They were divided into the control group and the 
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experimental group to study reading lessons.  After taking a pre-test, the control 

group was taught by the researcher using traditional methods whereas the 

experimental group was taught by computer-assisted instruction. After each lesson 

the students in the experimental group wrote in their journals expressing their 

feedback or comments on the CAI lessons.  Then both groups were asked to take a 

post-test. 

 Concerning the instruments used for the present study, the researcher used 

oral interviews and three-round Delphi questionnaires to find out the students’ 

reading problems.  Then the computer-assisted instruction entitled Reading Lessons 

for English 1 Students was used to determine the efficiency of the lessons, including 

student journals utilised to examine students’ opinions about learning the lessons via 

computer-assisted instruction. The last instruments used were the pre-test and the 

post-test for measuring the students’ English achievement before and after the 

experimental stage. 

 The findings of the research can be summarized as follows. 

1. The first three reading problems that both English 1 students and teachers 

had a corresponding opinion about were the inability to understand diverse meanings 

of some general vocabulary in science and technology texts, a lack of appropriate 

reading strategies and the inability to understand long and complex sentences.  More 

problems are reported in Appendices E and F.   

2. The efficiency of computer-assisted instruction for reading lessons was 

84.15/81.65 which met the criterion 80/80 level.   
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3. The learning achievement of students in the experimental group was 

higher than those of students in the control group with statistically significant 

differences at 0.01. 

4. Students had generally positive opinions about learning reading lessons 

via computer-assisted instruction. 

 

6. 3 The Recommendations from the Study 

 Based on the present study, the following recommendations could be 

proposed. 

6.3.1 A large number of students should be involved in the oral interviews in 

order to gain various points of views related to problems of reading English texts in 

science and technology. 

6.3.2 The language lessons should include a variety of learning materials 

and activities with different levels of difficulty, and integrate all language skills as 

much as possible since individual students have their own learning styles and 

abilities.  Accordingly, learning materials and activities should be designed to meet 

students’ needs .  

6.3.3 As individual students have different levels of language abilities, their 

pace of learning a language also varies.  Thus, time for learning the computer-assisted 

instruction should not be limited.  Students should be allowed to study and access the 

program as long as they need. 

6.3.4 To facilitate learning, the use of dictionary software is necessary in 

computer-assisted instruction since the less able students may have difficulty in 

understanding unfamiliar vocabulary.  Otherwise, they will struggle to understand a 
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single word or sentence, which ends up with a negative attitude towards learning the 

target language. 

6.3.5 Though students have computer knowledge and skills, lesson 

introduction and training to use computer-assisted instruction are still vital in order to 

familiarize students with the program formats and instructions.  The designs of 

computer-assisted instruction vary according to learning objectives. 

6.3.6 Features of computer-assisted instruction play important roles in 

motivating learning.  The efficient design of program interface, such as formats and 

displays of the lesson presentation, can attract students’ attention and also enhance 

their learning.  Various types of multimedia could be used to reinforce learning as 

well. 

 

6. 4 Suggestions for Further Research 

 According to the results of the present study, the following suggestions are 

proposed for further study.   

6.4.1 Similar research should be done with other groups of students who are 

required to read authentic texts in science and technology.  They may have various or 

different problems and need higher levels of reading strategies in order to 

comprehend such texts. 

6.4.2 According to the research findings, most students mentioned in their 

journals that they enjoyed learning via computer-assisted instruction.   As a result, 

more computer programs should be developed to foster independent reading and 

motivation.  One idea is to create computer-assisted instruction for extensive reading. 

That is, reading for pleasure in large quantities of texts of their own choosing not only 
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builds a positive attitude and motivation to read in a foreign language but also 

increases the vocabulary size and reading skills (Day & Bamford, 1998; Aebersold & 

Field, 1997).   

6.4.3 The study of reading lessons via web-based instruction should be 

done.  As web-based instruction provides a wide learning environment which allows 

learners to assess lessons at their convenience and pace, and with its features, 

including navigation and multimedia functions, learners can make use of the available 

learning tools such as dictionaries, thesauruses and language-learning web sites to 

enhance their reading skills. 

6.4.4 The study of reading behaviours that Thai students conduct when 

reading Thai text and their effects on reading English text should be investigated.  

According to the literature review and the findings of the present study, there are such 

reading behaviours that many students use to read English text, which caused 

difficulties in reading comprehension.  They are, for example, reading every word in 

a text, reading and translating the English text based on Thai patterns and structures, 

and reading back and forth which takes excessive time for reading a passage.   

6.4.5 The results of reading problems and instructional strategies derived 

from the study contribute numerous notions of the future research in reading areas.  

For instance, the effects of building knowledge of the text on reading achievement, 

and the use of authentic texts with less proficient students.  
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Appendix A 

Interview Guided Questions for Teachers 

Objectives:    

 The interview aims at studying the problems of reading English texts in science 

and technology of English 1 students, and the potential reading lessons that facilitate 

reading comprehension in such texts. 

 

Part I: Personal Information 

1. How long have you been teaching English as a foreign language?  

2. How long have you taught English 1 at SUT?   

 

Part II:  Reading Problems for English Science and Technology Texts in English 

I Course  

1. From your experience teaching English I, do you think English I students 

have any problems in reading English texts in science and technology? 

If yes, what are the problems the students usually have? 

If no, ask the next question.  

2. What do you think are the factors that help English I students develop their 

comprehension of English texts in science and technology?  

(The interviewer will give the following examples when asked to clarify the 

question; for instance, learner-related factors: students' learning strategies; 

instructional factors such as different teaching approaches; or material-

related factors such as using texts from a variety of sources, etc.) 
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Part III: Learning and Teaching That Help the English 1 Students Better 

Comprehend English Texts in Science and Technology 

 What do you think would be the most efficient learning and teaching 

method that could help the English I students better comprehend English 

texts in science and technology? 

 
 

Thank you very much for your kind cooperation. 
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Appendix B 

Interview Guided Questions for Students 

Objectives:    

The interview aims to study the problems of reading English texts in science 

and technology for English 1 students, and the potential reading lessons that facilitate 

reading comprehension in such texts. 

 

Part 1: Personal information 

1. What is your field of study? 

2. How long have you been studying English since primary education up until 

now? 

3. What do you think are the best descriptions of your language skills, i.e. 

listening, speaking, reading and writing?  

        Good  means  having the ability to use the skill fluently or easily. 

         Fair    means  having the ability to use the skill moderately. 

         Poor   means  having difficulty in using the skill. 

4. What were the last grade you got for an English course at secondary school 

and English 1 at SUT (from the previous term)? 

5. Do you think that reading English text in science and technology is essential 

for studying in your field of study? 

Part 2:  Reading Background Knowledge and Experience 

1. Have you ever read Thai text in science and technology? 

If yes, what are your reading strategies? 
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If no, what kind of Thai text have you read? And what are your reading 

strategies in reading such text? 

2. Do you have any difficulty in reading the text (#1)? 

If yes, what are the reading problems? How did you solve the problems?  

If no, continue with the questions in Part 3. 

Part 3:  Reading Problems for English Science and Technology Texts in English 

I Course  

1. In English 1 classes, did you have problems in reading English text? 

  If yes, what were the problems?  How did you solve those problems?  

If no, continue with question # 2.     

2. What do you think are the factors that can help you develop you 

comprehension of English texts in science and technology?  

(The interviewer will give the following examples when asked to clarify the 

question; for instance, learner-related factors  (e.g. students' learning 

strategies); instructional factors (e.g. various teaching approaches); or 

learning and teaching material-related factors (e.g. using texts from a variety 

of sources, etc.). 

Part 4: Learning and teaching that help the English I students better 

comprehend English texts in science and technology 

 What do you think could be the most efficient learning and teaching 

methods that help you better comprehend English texts in science and 

technology? 

Thank you very much for your kind cooperation 
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Appendix C 

Teacher Questionnaire Round 1 

Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

Questionnaire Procedures 

 The present research aims at exploring reading problems of English texts in 

science and technology for English I students at Suranaree University of Technology; 

and developing reading lessons that facilitate reading comprehension of such texts.  

Therefore, the questionnaire is employed to gather opinions from experts and to find a 

consensus of the opinions.  The findings of the questionnaire will then be used to 

develop reading lessons. 

The study uses a three round Delphi process to ascertain and prioritize 

problems and opinions of learning and teaching methodology for efficient reading 

lessons.  Therefore, experts will be asked to respond to questionnaires in three rounds.  

In the first round the experts will be asked to respond to the questions concerning 

reading problems, and learning and teaching methodologies that facilitate reading 

comprehension of science and technology texts in open-ended Questionnaire I.  In the 

next two rounds scale-rating questionnaires will be used.  Your responses will be 

prioritized and used to find a group consensus among experts.  The results will be 

ranked from the highest priority to the least. 

Your participation in all rounds is very essential for the valid and reliable 

results.  The researcher hopes to receive your kind cooperation through out the 
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process.  If you have any questions about the procedures, please contact the researcher 

for additional information. 

The researcher guarantees that the information obtained from the 

questionnaires will be used for this study only, and that your full name or other 

identifying information will never be disclosed or referenced. 



344  

Teacher Questionnaire Round 1  
 

Instruction 

  

The questionnaire aims at collecting opinions of teachers, who have experience 

in teaching English I, about students' problems of reading English texts in science and 

technology; and reading lessons that facilitate the reading comprehension for such 

texts. 

 

The questionnaire consists of three parts. Part 1 includes questions related to 

teacher's personal information; Part 2 concerns questions about the problems English I 

students have in reading English texts in science and technology; and Part 3 contains 

questions for teacher's opinions about learning and teaching methodology that help 

English I students better comprehend English texts in science and technology.   

 

 Please respond to all questions in the questionnaire and return it within one 

week.  Your anonymity and confidentiality will be preserved at all times.  The 

information obtained from the questionnaire will be analyzed for this research only. 

 

 Thank you very much for your kind cooperation. 

 

Yours sincerely, 

Benjamart Thanasoontornrerk 
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Teacher Questionnaire Round 1  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Part 1 Personal Information 

1. How long have you been teaching English as a foreign language? 

____________ years. 

2. How long have you taught English 1 at SUT?   

         _____________ years.  

 

Part 2  Reading Problems for English Science and Technology Texts in English I.  

1. From your experience in teaching English I, have you found any 

problems English I students have reading English texts in science and 

technology? 

   Yes    No  

(If no, continue with question number 2)  

 1.1   What are the problems students usually have? 

(E.g. limited knowledge of subtechnical vocabulary, lack of prior knowledge of 

the text, lack of efficient reading strategies) 

……………………………………………………………………………………….….

.………………………………………………………………….……………………… 

……………………………………………………………….…………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 
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      1.2    How did you solve the students' problems? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

2. What do you think are the factors that affect English I students' 

comprehension of English texts in science and technology? Please give 

examples. 

(E.g. learner-related factors: students' learning strategies, instructional 

factors such as different teaching approaches, or material-related factors 

such as using texts from a variety of sources, etc.) 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 
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Part 3 Learning and teaching strategies that help the English I students better 

comprehend English texts in science and technology 

 What do you think would be the most efficient learning and teaching strategies 

that help English I students better comprehend English texts in science and 

technology? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

Thank you very much for your kind cooperation 
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Teacher Questionnaire Round 2  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Instruction 

This study uses a three round Delphi process to collect data from teachers and 

students through questionnaires.  In the first round you were given an open-ended 

questionnaire to express your opinions about English 1 students’ reading problems, 

and ideas of efficient learning and teaching methodology to solve problems.  This 

second round questionnaire is to prioritize each statement (shown in each part) by the 

level of agreement. You are to rate the statements with the following rating scales: 5 = 

very strongly agree, 4 = strongly agree, 3 = agree, 2 = slightly agree, and 1 = least 

agree. 

 The questionnaire is divided into 2 parts.  Part 1 concerns statements about 

students’ reading problems of English texts in science and technology, whereas part 2 

has instructions which is likely to improve reading comprehension of the text.  The 

statements in both parts are derived from the first round questionnaire and literature 

review.  

For the validity of the study, please respond honestly to all questions.  The 

information you have supplied in the questionnaire will not be disclosed to anyone, 

but only used for this research.   

Thank you very much for your kind cooperation. 

      (Benjamart Thanasoontornrerk) 

       The researcher  
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Teacher Questionnaire Round 2  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Direction:  Make a check mark ( )in a rating box which best describes your 

opinion about each statement below.  If you have any additional 

comments, please write them in the ‘Other’ section at the end of 

each questionnaire.  

5   =   very strongly agree 

4   =   strongly agree 

3   =   agree 

2   =   slightly agree 

1   =   least agree. 

 
 
Part 1  Reading Problems for English Science and Technology Texts in English I.  

 
 

Statements 
 

Rating Scales 
5 4 3 2 1 

1. Lack of reading habits.  

2. Lack of motivation to read. 

3. Use of excessive time for reading each 

passage.  

4. Lack of appropriate reading strategies. 

5. Having limited knowledge of both general 

and technical vocabulary. 

….. 

….. 

….. 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

….. 
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Statements 
 

 
Rating Scales 

5 4 3 2 1 
 

6. Inability to understand different meanings 

of some general vocabulary in science and 

technology texts. 

7. Lack of prior knowledge about the text. 

8. Inability to relate their prior knowledge to 

the text being read. 

9. Inability to understand long and complex 

sentences. 

10. Inability to find the main idea of the text.  

11. Lack of self-study after class.  

12. Reading and translating the English text 

based on Thai pattern and structures.  

13. Reading and translating every word in the 

English text. 

14. Lack of knowledge about text types and 

their organization, e.g. description, 

problem-solution, comparison-contrast, etc. 

15. Lack of critical thinking skill in reading. 

16. Other (Please identify). 

……………………………………………………

…………………………………………………… 

…………………………………………………… 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

….. 

….. 

 

….. 

 

….. 

 

 

….. 

 

…. .

…. .

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

….. 

….. 

 

….. 

 

….. 

 

 

….. 

 

…. .

…. .

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

….. 

….. 

 

….. 

 

….. 

 

 

….. 

 

…. . 

…. . 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

….. 

….. 

 

….. 

 

….. 

 

 

….. 

 

…. . 

…. . 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

….. 

….. 

 

….. 

 

….. 

 

 

….. 

 

…. .

…. .

….. 
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Part 2:  Your Opinion about the Learning and Teaching Strategies for Reading 

English Science and Technology Texts in English I. 

 

A.  Teachers’ Opinions about Students’ Learning Strategies 

 

Statements 
 

Rating Scales 
5 4 3 2 1 

 

1. Set goals and strategies to develop their own 

reading skills and implement plans to 

achieve goals. 

2. Prepare for the reading class, e.g. 

memorizing the vocabulary or reading the 

text in advance. 

3. Study and select the reading strategies based 

on their needs. 

4. Self-study for English grammar, vocabulary 

and idioms. 

5. Spend more time reading various English 

science and technology texts from different 

sources, e.g. books, magazines, journals in 

the library and the Internet. 

6. Read the texts relevant to their interests and 

English ability. 

7. Self-test regularly using tests from various 

sources.  

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 
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Statements 
 

 
Rating Scales 

5 4 3 2 1 
 

8. Motivate themselves to read more. 

9. Create reading habits, e.g. setting reading 

time and reading everyday. 

10. Collect database sources, e.g. from web sites 

as additional data concerning science and 

technology. 

11. Other (Please identify). 

…………………………………………………

…………………………………………………

………………………………………………… 

 

….. 

….. 

 

….. 

 

 

 

….. 

….. 

….. 

 

….. 

….. 

 

….. 

 

 

 

….. 

….. 

….. 

 

….. 

….. 

 

….. 

 

 

 

….. 

….. 

….. 

 

….. 

….. 

 

….. 

 

 

 

….. 

….. 

….. 

 

….. 

….. 

 

….. 

 

 

 

….. 

….. 

….. 
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B. Teachers’ Opinions about Teaching Strategies 
 

 

Statements 
 

Rating Scales 
5 4 3 2 1 

1. Teach continually both general and 

subtechnical vocabulary in each field of 

science and technology according to the 

level of difficulty. 

2. Have students read more science and 

technology texts to increase vocabulary 

knowledge. 

3. Use quizzes to stimulate students to 

memorize the vocabulary. 

4. Prepare students for the text by providing 

pre-reading activities concerned with the 

text vocabulary, grammar or content. 

 
5. Teach accurate reading strategies and 

vocabulary guessing techniques. 

6. Use a variety of teaching methods and select 

various content relevant to the students’ 

English ability and needs.  

7. Use fun activities in class.   

8. Have students spend more time practicing 

reading skills. 

9. Use modern teaching materials, e.g. CAI for 

independent learning. 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

….. 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

….. 

….. 

 

….. 
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Statements 
 

 
Rating Scales 

5 4 3 2 1 
10. Teach and demonstrate speed reading 

techniques. 

11. Assign students supplementary reading 

tasks from diverse sources, e.g. magazines 

or the Internet, and have them submit 

summary report. 

12. Emphasize the English structures most 

frequently found in science and technology 

text. 

13. Have students learn reading skills along 

with listening, speaking and writing skills.  

14. Teach text types and their organization of 

science and technology, e.g. descriptives, 

comparison/contrast, problem/solution etc. 

15. Have students with fast and accurate reading 

abilities share their reading strategies with 

the other students. 

16. Use authentic reading materials (e.g. 

passages, reports or articles from various 

sources) appropriate to students’ needs and 

English ability. 

17. Assess reading comprehension regularly.   

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

 

….. 

 

 

….. 

 

 

 

….. 
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Statements 
 

Rating Scales 
5 4 3 2 1 

18. Motivate students to read more, for 

example, by posing a question or problem 

for them to find answers/solutions, or by 

using the recent topics in class. 

19. Use only English for class instruction. 

20. Use both Thai and English for class 

instruction. 

21. Have students read science fiction or 

cartoons.  

22. Other (Please identify). 

……………………………………………………… 

……………………………………………………… 

……………………………………………………… 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

 

Thank you very much for your cooperation 
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 Teacher Questionnaire Round 3  
 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology   
 

Instruction 

The third questionnaire, the last round, is for you to reconsider your responses 

from the second questionnaire.   This questionnaire illustrates the correspondence of 

each statement in medians and interquartile ranges, and indicates your opinions 

marked with the following symbols:-  

*      refers to a median of opinions of all students who responded to each 

statement in the second questionnaire. 

└ ┘  refers to an interquartile range which illustrates the rating range of all 

students’ opinions for each statement in the second questionnaire. 

X refers to your response for each statement in the second questionnaire. 

You can confirm your response by making a check mark ( ) in front of the 

previous answer (e.g. x ).  If you want to give a new  response, make a check mark 

( ) in a rating space; and if your rating response is not within the range of 

interquartile, please give your reason. 

For the validity of the study, please respond honestly to all questions in the 

questionnaire.  The information you have provided in the questionnaire will not be 

disclosed to anyone, but only used for this research.   

Thank you very much for your kind cooperation. 

      Benjamart Thanasoontornrerk 

       The researcher 
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Teacher Questionnaire Round 3  
 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology   
 

Instruction 

If you want to confirm your response, make a check mark ( ) in front of the 

previous answer (e.g. x ).  If you want to give a new  response, make a check mark 

( ) in a new rating space; and if your rating response is not within the range of 

interquartile, please give your reason.  If you have any additional comments, please 

write them down in the ‘Other’ section at the end of each part. 

 

Rating scales:  5   =   very strongly agree,  4   =   strongly agree,  3   =   agree,           

2   =   slightly agree,      1   =   least agree. 

 

Part 1: An Example of a Teacher's Opinions about Reading Problems for English 

Science and Technology Texts in English I.  
 

 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons 

1. Lack of reading habits.  

2. Lack of motivation to read. 

3. Use of excessive time for reading each 

passage.  

4. Lack of appropriate reading strategies. 

5. Having limited knowledge of both general 

and technical vocabulary. 

.X.. 

.X.. 

 

….. 

 

.*X 

 

..*.. 

..*.. 

..*.. 

 

.*X 

 

….. 

 

….. 

….. 

…. 

 

….. 

 

….. 

 

..X.. 

….. 

…. 

 

….. 

 

….. 

 

….. 

….. 

…. 

 

….. 

 

….. 

 

….. 

….. 

…. 

 

….. 

 

….. 

 

….. 
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Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
6. Inability to understand different meanings of 

some general vocabulary in science and 

technology texts. 

7. Lack of prior knowledge about the text. 

8. Inability to relate their prior knowledge to 

the text being read. 

9. Inability to understand long and complex 

sentences. 

10. Inability to find the main idea of the text.  

11. Lack of practice after class.  

12. Reading and translating the English text 

based on Thai patterns and structures  

13. Reading and translating every word in the 

English text 

14. Lack of knowledge about text types and 

their organization, e.g. description, problem-

solution, comparison-contrast, etc. 

15. Lack of critical thinking skill in reading. 

16. Other (Please identify) 

………………………………………………………………

………………………………………………………………

……………………………………………………………… 

……………………………………………………………… 

..*.. 

 

 

….. 

 

… 

 

.*X 

 

.*X 
 

.*X 

 

.X 

 

.*X 

 

.X.. 

 

 

 

.*X 

 

….. 

….. 

….. 

….. 

….. 

 

 

.. * 

 

.*X 

 

….. 

 

….. 

 

….. 

 

..*.. 

 

….. 

 

..*.. 

 

 

 

….. 

 

….. 

….. 

…. 

….. 

..X. 

 

 

 ..X 

 

…. 

 

….. 

 

….. 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

….. 

….. 

….. 

 

 

….. 

 

…. 

 

….. 

 

….. 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

….. 

….. 

…. 

 

 

…. 

…… 

…. 

 

…. 

 

…. 

 

…. 

 

…. 

 

…. 

 

…. 

 

 

 

…. 

 

…. 

…. 

…. 

…. 
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Part 2:  An Example of a Teacher's Opinions about the Learning and Teaching 

Strategies for Reading English Science and Technology Texts in English 

I. 

A.  Teachers Opinions about Students’ Learning Strategies 

 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
 

1. Set goals and strategies to develop their own 

reading skills and implement plans to 

achieve goals. 

2. Prepare for the reading class e.g. 

memorizing the vocabulary or reading the 

text in advance. 

3. Study and select the reading strategies based 

on their needs. 

4. Self-study for English grammar, vocabulary 

and idioms. 

5. Spend more time reading various English 

science and technology texts from different 

sources, e.g. books, magazines, journals in 

the library and the Internet. 

6. Read the texts relevant to their interests and 

English ability. 

7. Self-test regularly using tests from various 

sources.  

 

.X.. 

 

 

….. 

 

 

….. 

 

..*. 

 

 

.*X 

 

 

 

 

.*.. 

 

….. 

 

..*.. 

 

 

.*x 

 

 

..*. 

 

..X. 

 

 

.... 

 

 

 

 

X 

 

..*.. 

 

.. 

 

 

….. 

 

 

X. 

 

….. 

 

 

…. 

 

 

 

 

….. 

 

.X. 

 

….. 

 

 

….. 

 

 

…. 

 

….. 

 

 

….. 

 

 

 

 

….. 

 

….. 

 

…. 

 

 

…. 

 

 

…. 

 

…. 

 

 

…. 

 

 

 

 

…. 

 

…. 

 

…. 

 

 

…. 

 

 

….. 

 

…. 

 

 

…. 

 

 

 

 

…. 

 

…. 

 Rating Scales 
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Statements 
 

5 4 3 2 1 Rea- 
sons 

8. Motivate themselves to read more. 

9. Create reading habits, e.g. setting reading 

time and reading everyday 

10. Collect database sources, e.g. from web sites 

as additional data concerning science and 

technology 

11. Other (Please identify) 

…………………………………………………

…………………………………………………

………………………………………………… 

*X 

*X  

 

.*.. 

 

 

 

 

….. 

….. 

….. 

….. 

….. 

 

X 

 

 

 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

 

….. 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

 

….. 

….. 

….. 

….. 

….. 

 

…. 

 

 

 

 

….. 

….. 

….. 
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B.  Teachers’ Opinions about Teaching Strategies 
 

 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
1. Teach continually both general and 

subtechnical vocabulary in each field of 

science and technology according to the 

level of difficulty. 

2. Have students read more science and 

technology texts to increase vocabulary 

knowledge. 

3. Use quizzes to stimulate students to 

memorize the vocabulary. 

4. Prepare students for the text by providing 

pre-reading activities concerned with the 

text vocabulary, grammar or content. 

5. Teach accurate reading strategies and 

vocabulary guessing techniques. 

6. Use a variety of teaching methods and 

select various content relevant to the 

students’ English ability and needs.  

7. Use fun activities in class.   

8. Have students spend more time practicing 

reading skills. 

9. Use modern teaching materials, e.g. CAI for 

independent learning. 

.*X 

 

 

 

 

.*X 

 

 

….. 

 

*X 

 

 

 

.*X 

 

*X 

 

 

*X 

 

.*X 

 

….. 

….. 

 

 

 

 

….. 

 

 

.*X 
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…. 

 

….

. 

…. 

 

 

 

 

…. 

 

 

…. 

 

…. 

 

 

 

…. 

 

…. 
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Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
10. Teach students and demonstrate speed 

reading techniques. 

11. Assign students supplementary reading 

tasks from diverse sources, e.g. magazines 

or the Internet, and have them submit 

summary report. 

12. Emphasize on English structures most 

frequently found in science and technology 

text. 

13. Have students learn reading skills along 

with listening, speaking and writing skills.  

14. Teach text types and their organization of 

science and technology, e.g. descriptives, 

comparison/contrast, problem/solution etc. 

15. Have students with fast and accurate reading 

abilities share their reading strategies with 

the other students. 

16. Use authentic reading materials (e.g. 

passages, reports or articles from various 

sources) appropriate to needs and English 

ability. 
17. Assess students reading comprehension 

regularly. 

…. 

 

…. 

 

 

 

…. 

 

 

…. 

 

…. 

 

 

 

…. 

 

 

 

.*X 

 

 

 

 

…. 

..*.. 

 

*X 

 

 

 

..*.. 

 

 

*X 

 

*X 

 

 

 

.*X 

 

 

 

…. 

 

 

 

 

.*X 

.X. 

 

…. 

 

 

 

.X. 

 

 

…. 

 

…. 

 

 

 

…. 

 

 

 

…. 

 

 

 

 

…. 

…. 

 

…. 

 

 

 

…. 

 

 

…. 

 

…. 

 

 

 

…. 

 

 

 

…. 
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…. 

 

 

…. 
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…. 

 

 

 

…. 
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Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
18. Motivate students to read more, for 

example, by posing a question or problem 

for them to find answers/solutions, or by 

using the recent topics in class. 

19. Use only English for class instruction. 

20. Use both Thai and English for class 

instruction. 

21. Have students read science fiction or 

cartoons.  

22. Other (Please identify). 

…………………………………………………………... 

………………………………………………………….. 

………………………………………………………….. 

.*X 

 

 

 

….. 

 

..*.. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

 

 

.*X 

 

..X. 

 

..… 

 

 

….. 

….. 

….. 

... 

 

 

 

….. 

 

….. 

 

X.. 
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…. 

…. 

 

 

Thank you very much for your cooperation 
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Appendix D 

Student Questionnaire Round 1 

Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Questionnaire Procedures  

 

 The present research aims at exploring reading problems of English texts in 

science and technology for English I students at Suranaree University of Technology; 

and developing reading lessons that facilitate reading comprehension of such texts.  

Therefore, the questionnaire is employed to gather opinions from experts and to find a 

consensus of the opinions.  The findings of the questionnaire will then be used to 

develop reading lessons. 

 

The study uses a three round Delphi process to ascertain and prioritize 

problems and opinions of learning and teaching methodology for efficient reading 

lessons.  Therefore, experts will be asked to respond to questionnaires in three rounds.  

In the first round the experts will be asked to respond to the questions concerning 

reading problems, and learning and teaching methodologies that facilitate reading 

comprehension of science and technology texts in open-ended Questionnaire I.  In the 

next two rounds scale-rating questionnaires will be used.  Your responses will be 

prioritized and used to find a group consensus among experts.  The results will be 

ranked from the highest priority to the lowest. 
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Your participation in all rounds is very essential for valid and reliable results.  

The researcher hopes to receive your kind cooperation throughout the process. If you 

have any questions about the procedures, please contact the researcher for additional 

information. 

 

The researcher guarantees that the information obtained from the 

questionnaires will be used for this study only, and that your full name or other 

identifying information will never be disclosed or referenced. 
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Student Questionnaire Round 1  
 

Instruction 

 The questionnaire aims at collecting opinions of teachers, who have 

experience in teaching English I, about students' reading problems for English science 

and technology texts; and reading lessons that facilitate reading comprehension for 

such texts. 

 

The questionnaire consists of three parts. Part 1 includes questions related to 

teacher's personal information; Part 2 concerns questions about the problems English I 

students have in reading English texts in science and technologies; and Part 3 has 

questions for teacher's opinions about learning and teaching methodology that help 

English I students better comprehend English texts in science and technology.   

 

 Please respond to all questions in the questionnaire and return it within one 

week. Your anonymity and confidentiality will be preserved at all times.  The 

information obtained from the questionnaire will be analyzed for this research only. 

 

 Thank you very much for your kind cooperation. 

 

Yours sincerely, 

Benjamart Thanasoontornrerk 
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Student Questionnaire Round 1  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Part 1 Personal Information 

1. I am currently studying ____________ at the institute of ____________. 

2. I have studied English (from primary education to the present) for   

__________ years.  

3. My language proficiencies: listening, speaking, reading and writing 

are………  (Please make a check mark in the blanks below.) 

 

 
 

Good 

 

Fair 

 

Poor 

Listening    

Speaking    

Reading    

Writing    

 

Notes: Good  means  having the ability to use the skill fluently or easily. 

Fair    means  having the ability to use the skill moderately. 

Poor   means  having difficulty in using the skill. 

4. The last grade you got for an English course at your secondary school 

was .…., and for English 1 at SUT was ……….. 
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5. I think that reading English text in science and technology is  

  essential  

          for studying in my field of study 

  not essential 

Part 2:  Reading Background Knowledge and Experience 

1. Have you ever read Thai text in science and technology? 

a.         Yes  

What are your reading strategies? 

(E.g. survey the text for headings and subheadings to get a general idea of the 

text, read the introduction and look at pictures, or use rapid reading to get the 

main idea) 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

b.        No  

What kind of Thai text have you read?  

………………………………………………………………………… 

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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And what are your reading strategies in for such text? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

2. Did you have any difficulty in reading the text in 1.a or 1.b)? 

   Yes     No  (Continue with the questions in Part 3.) 

If yes, what were the reading problems?  

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

How did you solve the problems?  

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

………………………………………………………………………… 
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Part 3: Reading Problems for English Science and Technology Texts in English I.  

1. In English 1 classes, did you have any problems in reading English text? 

          Yes     No  (Continue with the question 2.) 

If yes, what were the reading problems?  

(E.g. limited knowledge of subtechnical vocabulary, lack of prior knowledge 

of the text, or lack of efficient reading strategies) 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

 

How did you solve the problems?  

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

………………………………………………………………………… 

………………………………………………………………………… 



371  

What do you think are the factors that can help you develop your 

comprehension of English texts in science and technology?  

(E.g. learner-related  (e.g. students' learning strategies); instructional (e.g. 

various teaching approaches); or learning and teaching material-related factors 

(e.g. using texts from a variety of sources, etc.). 

……………………………………………………………………………… 

………………………………………………………………………………

……………………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

 

Part 4: Learning and teaching strategies that help English I students better 

comprehend English science and technology texts  

 What do you think would be the most efficient learning and teaching 

method that help you better comprehend English science and technology 

texts? 

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

……………………………………………………………………………… 

 

Thank you very much for your kind cooperation 
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Student Questionnaire Round 2  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Instruction 

This study uses a three round Delphi process to collect data from teachers and 

students through questionnaires.  In the first round you were given an open-ended 

questionnaire to express your opinions about English 1 students’ reading problems, 

ideas of efficient learning and teaching methodology to solve the problems.  The 

second round questionnaire is to prioritize each statement (shown in each part) by the 

level of agreement. You are to rate the statements with the following rating scales: 5 = 

very strongly agree, 4 = strongly agree, 3 = agree, 2 = slightly agree, and 1 = least 

agree. 

The questionnaire is divided into 2 parts.  Part 1 concerns statements about 

students’ reading problems of English texts in science and technology, whereas part 2 

has instructions which is likely to improve reading comprehension of the text.  The 

statements in both parts are derived from the first round questionnaire and literature 

review.  

For the validity of the study, please respond honestly to all questions.  The 

information you have supplied in the questionnaire will not be disclosed to anyone, 

but only used for this research.   

Thank you very much for your kind cooperation. 

      Benjamart Thanasoontornrerk 

       The researcher     
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Student Questionnaire Round 2  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 

 

Direction:  Make a check mark ( )in a rating box which best describes your 

opinion about each statement below.  If you have any additional 

comments, please write them in the ‘Other’ section at the end of 

each questionnaire.  

5   =   very strongly agree 

4   =   strongly agree 

3   =   agree 

2   =   slightly agree 

1   =   least agree. 

 
Part 1  Reading Problems for English Science and Technology Texts in English I.  

 
 

Statements 
 

Rating Scales 
5 4 3 2 1 

 

1. Lack of subtechnical vocabulary in each 

subject. 

2. Lack of prior knowledge about the text. 

3. Inability to understand long and complex 

sentences. 

4. Lack of appropriate reading strategies. 

5. Inability to find the main idea of the text.  

 

….. 

 

….. 

….. 

 

….. 

….. 

 

….. 

 

….. 

….. 

 

….. 

….. 

 

….. 

 

….. 

….. 

 

….. 

….. 

 

….. 

 

….. 

….. 

 

….. 

….. 

 

….. 

 

….. 

….. 

 

….. 

….. 
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Statements 
 

Rating Scales 
5 4 3 2 1 

6. Inability to understand different meanings of 

some general vocabulary in science and 

technology texts. 

7. Lack of knowledge about text types and their 

organization, e.g. description, problem-

solution, comparison-contrast, etc.  

8. Inability to relate their prior knowledge to the 

text being read. 

9. Lack of problem-solving strategies when 

faced with reading problems. 

10. Lack of motivation to read. 

11. Other (Please identify) 

…………………………………………………

…………………………………………………

…………………………………………………  

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 
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Part 2:  Students’ Opinion about Learning and Teaching Strategies for Reading 

English Science and Technology Texts in English I. 

 

A.  Students' Opinions about Their Learning Strategies 

 

Statements 
 

Rating Scales 
5 4 3 2 1 

1. Prepare for reading class, e.g. memorizing the 

vocabulary or reading  the text in advance. 

2. Spend more time to read various English 

science and technology texts from different 

sources, e.g. books, magazines, journals in the 

library and the Internet. 

3. Read the texts relevant to their interests and 

English ability. 

4. Create self- motivation to read. 

5. Self-study of English grammar, vocabulary 

and idioms. 

6. Gain more knowledge of science and 

technology. 

7. Other (Please identify) 

……………………………………………………

……………………………………………………

…………………………………………………… 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

….. 

….. 
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B.  Students' Opinions about Teaching Strategies 
 

 

Statements 
 

Rating Scales 
5 4 3 2 1 

1. Prepare students for the text by providing 

pre-reading activities concerned with the 

text vocabulary, grammar or content. 

2. Teach content and subtechnical vocabulary 

for science and technology in the field of 

study available at the university, e.g. tools 

and equipment used, etc. 

3. Teach students text types and their 

organization e.g. description, comparison-

contrast, problem-solution, etc. 

4. Teach students reading strategies for each 

text type. 

5. Teach problem-solving strategies to solve 

reading problems. 

6. Use quizzes to stimulate students to 

memorize the vocabulary. 

7. Use science and technology texts in class. 

8. Select authentic materials from daily life, 

e.g. passages, reports or articles from 

various sources appropriate to the students' 

needs and English ability. 

….. 

 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 
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….. 

 

….. 

 

….. 

 

….. 

….. 

 

….. 

 

 

….. 
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….. 

 

 

….. 

 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 
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Statements 
 

Rating Scales 
5 4 3 2 1 

9. Motivate students with low English 

proficiency to learn more about English 

grammar and vocabulary. 

10. Use both Thai and English for class 

instruction. 

11. Use various kinds of technology for 

instruction such as computer or video. 

12. Use a variety of instructional approaches 

and content which are relevant to the 

students' ability and needs.   

13. Use fun activities in class. 

14. Other (Please identify) 

……………………………………………… 

……………………………………………… 

………………………………………………  

….. 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

….. 

 

….. 

 

….. 
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Thank you very much for your cooperation 
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Student Questionnaire Round 3  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 
 

Instruction 

The third questionnaire, the last round, is for you to reconsider your responses 

from the second questionnaire.   This questionnaire illustrates the correspondence of 

each statement in medians and interquartile ranges, and indicates your opinions 

marked with the following symbols:-  

*      refers to a median of opinions of all students who responded to each 

statement in the second questionnaire. 

└ ┘  refers to an interquartile range which illustrates the rating range of all 

students’ opinions for each statement in the second questionnaire. 

X refers to your response for each statement in the second questionnaire. 

You can confirm your response by making a check mark ( ) in front of the 

previous answer (e.g. x ).  If you want to give a new  response, make a check mark 

( ) in a rating space; and if your rating response is not within the range of 

interquartile, please give your reason. 

For the validity of the study, please respond honestly to all questions in the 

questionnaire.  The information you have provided in the questionnaire will not be 

disclosed to anyone, but only used for this research.   

Thank you very much for your kind cooperation. 

      Benjamart Thanasoontornrerk 

       The researcher 



379  

Student Questionnaire Round 3  

 
Research:  The Development of English Reading Lessons in Science and 

Technology for English I Students at Suranaree University of 

Technology 
 

Instruction 

If you want to confirm your response, make a check mark ( ) in front of the 

previous answer (e.g. x ).  If you want to give a new  response, make a check mark 

( ) in a new rating space; and if your rating response is not within the range of 

interquartile, please give your reason.  If you have any additional comments, please 

write them down in the ‘Other’ section at the end of each part. 

 

Rating scales:  5   =   very strongly agree,  4   =   strongly agree,  3   =   agree,           

2   =   slightly agree,      1   =   least agree. 

 

Part 1:  An Example of a Student's Opinion about Reading Problems for English 

Science and Technology Texts in English I.  
 

 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons 

1. Lack of subtechnical vocabulary in each 

subject. 

2. Lack of prior knowledge about the text. 

3. Inability to understand long and complex 

sentences. 

4. Lack of appropriate reading strategies. 

5. Inability to find the main idea of the text.  

….. 

 

….. 

 

….. 

 

….. 

 

….. 

..*.. 

 

….. 

 

..*.. 

 

..*.. 

 

….. 

..X.. 

 

.*X. 

 

..X.. 

 

..X.. 

 

..*.. 

….. 

 

….. 

 

….. 

 

….. 

 

..X. 

….. 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

 

….. 

 

….. 

 

….. 

 

….. 
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Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
6. Inability to understand diverse meanings of 

some general vocabulary in science and 

technology texts. 

7. Lack of knowledge about text types and their 

organization, e.g. description, problem-

solution, comparison-contrast, etc.  

8. Inability to relate their prior knowledge to the 

text being read. 

9. Lack of problem-solving strategies when 

faced with reading problems. 

10. Lack of motivation to read. 

11. Other (Please identify) 

……………………………………………………………

……………………………………………………………

……………………………………………………………  

..*.. 

 

 

….. 

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

….. 

 

 

..…*

 

 

….. 

 

….. 

 

….. 

 

….. 

….. 

….. 

..X. 

 

 

….. 

 

 

.*X 

 

.*X 

 

..*.. 

 

….. 

….. 

….. 

….. 

 

 

..X. 

 

 

….. 

 

….. 

 

..X. 

 

….. 

….. 

….. 

…. 

 

 

…. 

 

 

…. 

 

…. 

 

…. 

 

…. 

…. 

…. 

…. 

 

 

…. 

 

 

…. 

 

…. 

 

…. 

 

…. 

…. 

…. 
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Part 2:  An Example of a Student's Opinions about the Learning and Teaching 

Strategies for Reading English Texts in Science and Technology Found 

in the English I Course. 

 

A.  An example of Students' Opinions about Their Learning Strategies 

 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
1. Prepare for reading class e.g. memorizing the 

vocabulary or reading the text in advance. 

2. Spend more time to read various English 

science and technology texts from different 

sources, e.g. books, magazines, journals in the 

library and the Internet. 

3. Read the texts relevant to their interests and 

English ability. 

4. Create self- motivation to read. 

5. Self-study of English grammar, vocabulary 

and idioms. 

6. Gain more knowledge of science and 

technology. 

7. Other (Please identify) 

……………………………………………………

……………………………………………………

…………………………………………………… 

….. 

 

….. 

 

 

 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

….. 

….. 

..*.. 

 

..*.. 

 

 

 

 

..X. 

 

..*.. 

 

..*.. 

 

….. 

 

 

 

….. 

….. 

….. 

..X. 

 

..X. 

 

 

 

 

..*.. 

 

..X. 

 

..X. 

 

.*X 

 

 

 

….. 

….. 

….. 

….. 

 

….. 

 

 

 

 

….. 

 

….. 

 

….. 

 

 

….. 

 

 

 

….. 

….. 

….. 

…. 

 

…. 
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…. 

 

…. 

 

 

 

…. 

…. 

…. 

…. 

 

…. 

 

 

 

 

…. 

 

…. 

 

…. 

 

…. 

 

 

 

…. 

…. 

…. 
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B.  An Example of a Student's Opinions about Teaching Strategies 
 

 
 

Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
1. Prepare students for the text by providing 

pre-reading activities concerned with the 

text vocabulary, grammar or content. 

2. Teach content and subtechnical vocabulary 

for science and technology in the field of 

study available at the university, e.g. tools 

and equipment used, etc. 

3. Teach students text types and their 

organization, e.g. description, comparison-

contrast, problem-solution, etc. 

4. Teach students reading strategies for each 

text type. 

5. Teach problem-solving strategies to solve 

reading problems. 

6. Use quizzes to stimulate students to 

memorize the vocabulary. 

7. Use science and technology texts in class. 

8. Select authentic materials from daily life, 

e.g. passages, reports or articles from 

various sources appropriate to the students' 

needs and English ability. 

….. 

 

 

 

..*.. 

 

 

 

….. 

 

 

….. 

 

..*.. 

 

….. 

 

….. 

 

..*.. 

 

.*X 

 

 

 

….. 

 

 

 

..…*

 

 

..…*

 

….. 

 

..*.. 

 

..*.. 

 

….. 

 

….. 

 

 

 

..X. 

 

 

 

..X. 

 

 

….. 

 

..X. 

 

….. 

 

….. 

 

….. 

 

….. 

 

 

 

….. 

 

 

 

….. 

 

 

..X. 

 

….. 

 

..X. 

 

..X. 

 

..X. 

 

…. 

 

 

 

…. 

 

 

 

…. 

 

 

…. 

 

…. 

 

…. 

 

…. 

 

…. 

 

 

 

…. 

 

 

 

…. 

 

 

 

…. 

 

 

…. 

 

…. 

 

…. 

 

…. 

 

…. 
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Statements 
 

Rating Scales 
5 4 3 2 1 Rea- 

sons
9. Motivate students with low English 

proficiency to learn more about English 

grammar and vocabulary. 

10. Use both Thai and English for class 

instruction. 

11. Use various kinds of technology for the 

instruction such as computer or video. 

12. Use a variety of instructional approaches 

and contents which are relevant to the 

students' ability and needs.   

13. Use fun activities in class. 

14. Other (Please identify) 

……………………………………………………… 

……………………………………………………… 

………………………………………………………  

..*.. 

 

 

….. 

 

….. 

 

….. 

 

 

..*.. 

 

….. 

….. 

….. 

….. 

 

 

..…*

 

..*.. 

 

..…*

 

 

….. 

 

….. 

….. 

….. 

..X. 

 

 

….. 

 

….. 

 

….. 

 

 

..X. 

 

….. 

….. 

….. 

….. 

 

 

..X. 

 

..X. 

 

..X. 

 

 

….. 

 

….. 

….. 

….. 

…. 

 

 

…. 

 

…. 

 

…. 

 

 

…. 

 

…. 

…. 

…. 

…. 

 

 

…. 

 

…. 

 

…. 

 

 

…. 

 

…. 

…. 

…. 

 

 

Thank you very much for your cooperation 
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Appendix E 

Results of Teacher Questionnaire Round 3 

 
After the two round questionnaires, the tables below present the findings of the third 
rounds. 
 (Rating scales: 5 = very strongly agree, 4 = strongly agree, 3 = agree, 2 = slightly 

agree, 1 = least agree) 
 
1. Teachers’ Opinions about Reading Problems of English 1 Students 

 

Ranks Priority Statements Rating 

Scales   

Medians Interquartiles

1 

 

1 

1 

 

 

1 

 

2 

 

2 

 

2 

 

• Inability to understand long 

and complex sentences 

• Lack of self-study after class 

• Limited knowledge of general 

and subtechnical vocabulary 

• Inability to relate their prior 

knowledge to the text 

• Inability to find the main idea 

of the text  

• Use of excessive time for 

reading each passage 

• Lack of prior knowledge about 

the text 

5 

 

5 

5 

 

 

4 

 

5 

 

4 

 

5 

 

5 

 

5 

5 

 

 

4 

 

5 

 

4 

 

4 

 

0.00 

 

0.00 

0.00 

 

 

0.00 

 

0.50 

 

0.50 

 

0.50 
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Ranks Priority Statements Rating 

Scales   

Medians Interquartiles

3 

 

3 

 

 

3 

 

3 

3 

 

 

 

3 

 

3 

4 

 

• Lack of accurate and 

appropriate reading strategies  

• Read and translate the English 

text based on Thai patterns and 

structures 

• Lack of critical thinking skills 

while reading 

• Lack of reading habits 

• Inability to understand diverse 

meanings for some general 

vocabulary in science and 

technology text 

• Read and translate every word 

in the English text 

• Lack of motivation to read 

• Lack of knowledge about text 

types and their organization, 

e.g. comparison/contrast 

problem/solution, description,  

5 

 

5  

 

 

5 

 

5 

4 

 

 

 

4 

 

4 

4 

5 

 

5 

 

 

5 

 

4.5 

4 

 

 

 

4 

 

4 

4 

1.00 

 

1.00 

 

 

1.00 

 

1.00 

1.00 

 

 

 

1.00 

 

1.00 

1.50 
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2. Teachers’ Opinions about English 1 Students’ Learning Strategies   

 

Ranks Priority Statements Rating 

Scales    

Medians Interquartiles

1 

 

 

 

 

 

2 

 

2 

 

3 

 

 

3 

 

3 

 

3 

• Spend more time reading 

various English science and 

technology texts from different 

sources, e.g. books, magazines, 

journals in the library and the 

Internet 

• Read texts relevant to their 

interests and English ability 

• Develop reading habits, e.g. set 

reading times and daily 

• Self-study for English 

grammar, vocabulary and 

idioms 

• Create self-motivation to read 

more 

• Conduct regularly self-testing  

using tests from various sources 

• Prepare for the class, e.g. 

memorizing the vocabulary or 

reading the text in advance. 

5 

 

 

 

 

 

5 

 

5 

 

5 

 

 

5 

 

4 

 

4 

5 

 

 

 

 

 

5 

 

5 

 

5 

 

 

5 

 

4 

 

4 

0.00 

 

 

 

 

 

0.50 

 

0.50 

 

1.00 

 

 

1.00 

 

1.00 

 

1.00 
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Ranks Priority Statements Rating 

Scales    

Medians Interquartiles

4 

 

 

 

4 

 

 

 

4 

• Collect database sources, e.g. 

from web sites as additional 

data concerning science and 

technology. 

• Set goals and strategies to 

develop their own reading skills 

and implement them to achieve 

goals. 

• Study and select reading 

strategies based on their needs. 

 

5 

 

 

 

4 

 

 

 

4 

5 

 

 

 

4 

 

 

 

4 

 

1.50 

 

 

 

1.50 

 

 

 

1.50 
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3. Teachers’ Opinions about English 1 Students’ Teaching Strategies 

Ranks Priority Statements Rating 
Scales    

Medians Interquartiles 

1 

 

 

 

1 

 

 

 

1 

 

 

1 

 

 

 

 

2 

 

• Use a variety of teaching 

methods and select various 

contents relevant to students’ 

English ability and needs  

• Use authentic reading materials 

(e.g. passages or articles from 

various sources) appropriate to 

students’ needs and abilities.  

• Have students learn reading 

skills along with listening, 

speaking and writing skills  

• Teach text types and their 

organization for science and 

technology, e.g. descriptive, 

comparison/contrast, 

problem/solution etc. 

• Teach continually, both general 

and subtechnical vocabulary, in 

each field of science and 

technology according to level 

of difficulty 

5 

 

 

 

5 

 

 

 

4 

 

 

4 

 

 

 

 

5 

 

 

5 

 

 

 

5 

 

 

 

4 

 

 

4 

 

 

 

 

5 

 

0.00 

 

 

 

0.00 

 

 

 

0.00 

 

 

0.00 

 

 

 

 

0.50 
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Ranks Priority Statements Rating 

Scales   

Medians Interquartiles

2 

 

 

2 

 

 

2 

2 

 

2 

 

 

 

 

3 

 

 

 

3 

• Have students read more science 

and technology text to increase 

vocabulary knowledge. 

• Teach accurate reading strategies 

and vocabulary guessing 

techniques. 

• Use fun activities in class. 

• Use both Thai and English for 

class instruction. 

• Assign students supplementary 

reading tasks from diverse 

sources e.g. magazines or the 

Internet and have them submit a 

summary report. 

• Prepare students for the text by 

providing pre-reading activities 

concerning text vocabulary, 

grammar or content. 

• Have students spend more time 

practicing reading skills 

 

5 

 

 

5 

 

 

5 

5 

 

4 

 

 

 

 

5 

 

 

 

5 

5 

 

 

5 

 

 

5 

5 

 

4 

 

 

 

 

5 

 

 

 

5 

0.50 

 

 

0.50 

 

 

0.50 

0.50 

 

0.50 

 

 

 

 

1.00 

 

 

 

1.00 
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3 

 

 

 
 

 

3 

 

 
 

3 

 

 

3 

 

 

 

3 

 

3 

 

4 

• Motivate students to read more, 

for example, by posing a question 

or problem for students to find 

answers/solutions, or by using 

recent topics 

• Emphasize English structures 

most frequently found in science 

and technology text. 

• Use modern teaching materials, 

e.g. CAI for students’ 

independent learning.   

• Have students with fast and 

accurate reading abilities share 

their reading strategies with the 

other students.  

• Assess students reading 

comprehension regularly.  

• Use quizzes to stimulate students 

to memorize the vocabulary.  

• Teach students and demonstrate 

speed reading techniques. 

 

5 

 

 

 

 

4 

 

 

 

4 

 

 

4 

 

 

 

4 

 

4 

 
4 

 

5 

 

 

 

 

4 

 
 

 

4 

 

 

4 

 

 

 

4 

 

4 

 

4 

1.00 

 

 

 
 

 

1.00 

 
 

 
1.00 

 

 

1.00 

 

 

 

1.00 

 

1.00 

 

1.50 
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Ranks Priority Statements Rating 

Scales    

Medians Interquartiles

4 

 

5 

• Use only English for class 

instruction.  

• Have students read science 

fiction or cartoons. 

4 

 

-- 

4 

 

-- 

1.50 

 

-- 
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Appendix F 

Results of Student Questionnaire Round 3 

After the two round questionnaires, the tables below present the findings of the third 
rounds. 
 (Rating scales: 5 = very strongly agree, 4 = strongly agree, 3 = agree, 2 = slightly 
agree, 1 = least agree) 
 
1. Students' Opinions about their Reading Problems 
 
 
Ranks Priority Statements Rating  

scales 

Medians Interquartiles

1 

 

 

 

2 

 

3 

 

4 

 

5 

 

 

5 

• Inability to understand diverse 

meanings of some general 

vocabulary in science and 

technology texts. 

• Lack of appropriate reading 

strategies. 

• Inability to understand long and 

complex sentences. 

• Lack of subtechnical vocabulary in 

each subject. 

• Lack of problem-solving strategies 

when facing with the reading 

problems. 

• Lack of motivation to read. 

4 

 

 

 

4 

 

4 

 

4 

 

3 

 

 

3 

4.50 

 

 

 

4.00 

 

4.00 

 

4.00 

 

3.50 

 

 

3.50 

0.50 

 

 

 

0.00 

 

0.25 

 

0.50 

 

1.00 

 

 

1.00 
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Ranks Priority Statements Rating   

scales 

Medians Interquartiles

6 

 

 

 

7 

 

8 

 

9 

• Lack of knowledge about text 

types and their organization, e.g. 

description, problem-solution, 

comparison-contrast, etc. 

• Lack of prior knowledge about 

the text. 

• Inability to understand the main 

idea of the text. 

• Inability to relate their prior 

knowledge to the text being read. 

3 

 

 

 

3 

 

3 

 

3 

3.50 

 

 

 

3.00 

 

3.00 

 

3.00 

1.25 

 

 

 

0.25 

 

1.00 

 

1.25 
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2. Students' Opinions about Their Learning Strategies 

 

 
Ranks Priority Statements Rating   

scales 

Medians Interquartiles

1 

2 

 

 

 

 

2 

 

3 

 

 

4 

 

5 

• Develop self-motivation to read. 

• Spend more time reading various 

English science and technology 

texts from different sources, e.g. 

books, magazines, journals in the 

library and the Internet. 

• Self-study of English grammar, 

vocabulary and idioms. 

• Prepare for the reading class, e.g. 

memorizing the vocabulary or 

reading  the text in advance. 

• Read texts relevant to their 

interests and English ability. 

• Gain more knowledge of science 

and technology. 

4 

4 

 

 

 

 

4 

 

4 

 

 

3 

 

3 

4.00 

4.00 

 

 

 

 

4.00 

 

4.00 

 

 

3.00 

 

3.00 

0.00 

1.00 

 

 

 

 

1.00 

 

1.25 

 

 

1.00 

 

1.25 
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3. Students' Opinions about Teaching Strategies 

 

 
Ranks 

Priority Statements 
Rating   

scales 

Medians Interquartiles

1 

2 

 

3 

 

4 

 

 

4 

 

 

 

4 

 

 

 

5 

• Use fun activities in class. 

• Teach students reading 

strategies for each text type. 

• Use both Thai and English for 

class instruction. 

• Use various kinds of 

technology for instruction such 

as computer or video. 

• Teach students text types and 

their organization, e.g. 

description, comparison-

contrast, problem-solution, etc. 

• Use a variety of instructional 

approaches and contents which 

are relevant to students' ability 

and needs. 

• Prepare students for the text by 

providing pre-reading activities 

concerned with the text 

vocabulary, grammar or content. 

5 

4 

 

4 

 

4 

 

 

4 

 

 

 

4 

 

 

 

4 

 

5.00 

4.00 

 

4.00 

 

4.00 

 

 

4.00 

 

 

 

4.00 

 

 

 

4.00 

0.75 

0.00 

 

0.25 

 

0.50 

 

 

0.50 

 

 

 

0.50 

 

 

 

1.00 
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Ranks 

Priority Statements 
Rating   

scales 

Medians Interquartiles

5 

 

 

 

 

5 

 

5 

 

6 

 

 

7 

 

 

 

 

8 

• Teach content and subtechnical 

vocabulary for science and 

technology in the field of study 

available at the university, e.g. 

tools and equipment used, etc. 

• Teach problem-solving strategies 

to solve reading problems. 

• Use quizzes to stimulate students 

to memorize the vocabulary. 

• Motivate students with low 

English proficiency to learn more 

English grammar and vocabulary. 

• Select authentic materials from 

daily life, e.g. passages, reports 

or articles from various sources 

appropriate to students' needs and 

English ability. 

• Use more science and technology 

texts in class. 

4 

 

 

 

 

4 

 

4 

 

4 

 

 

4 

 

 

 

 

3 

 

4.00 

 

 

 

 

4.00 

 

4.00 

 

4.00 

 

 

4.00 

 

 

 

 

3.50 

1.00 

 

 

 

 

1.00 

 

1.00 

 

1.25 

 

 

1.75 

 

 

 

 

1.25 
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Appendix G 

The Evaluation of the Efficiency of 

Computer Assisted Instruction 
 

The individual trial for effectiveness evaluation of Computer Assisted 

Instruction for reading lessons 

 

Student   

Number 

Pre-test score 

(20 points) 

Exercise score

(20 points) 

Post-test score 

(20 points) 

 

E1 

 

E2 

1 

2 

3 

5 

9 

10 

12 

17 

15 

12 

15 

14 

  

Total score 

Mean score 

Percentages 

24 

8.00 

40.00 

44 

14.66 

73.30 

41 

13.66 

68.30 

 

 

73.30 

 

 

68.30 

 

   X = 
3

44      

   x  =  14.66 

   E1 = 
20

66.14     x    100  

   E1 = 73.30 
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   X = 
3

41  

   x  = 13.66 

   E2 = 
20

66.13  x   100    

E2 = 68.30 
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The small group trial for effectiveness evaluation of Computer Assisted 

Instruction for reading lessons 

 

Student  

Number 

Pre-test score 

(20 points) 

Exercise score 

(20 points) 

Post-test score 

(20 points) 

 

E1 

 

E2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

7 

7 

10 

14 

8 

9 

8 

3 

8 

15 

14 

15 

17 

18 

16 

18 

16 

17 

14 

14 

13 

17 

17 

15 

15 

14 

15 

  

Total score 

Mean score 

Percentages 

74 

8.22 

41.10 

146 

16.22 

81.10 

134 

14.88 

74.40 

 

 

81.10 

 

 

74.40 

 

 X = 
9

146  

   x  =  16.22 

   E1 = 
20

22.16     x    100  

   E1 = 81.10 
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X = 
9

134  

   x  =  14.88 

   E2 = 
20

88.14  x   100 

   E2 = 74.40 
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The field trial for effectiveness evaluation of Computer Assisted Instruction for 

reading lessons 

Student  
Number 

Pre-test score 
(20 points) 

Exercise score 
(20 points) 

Post-test score 
(20 points) 

 
E1 

 

 
E2 
 

1 7 18 14   

2 3 17 16   

3 8 18 16   

4 9 17 18   

5 10 15 13   

6 7 19 17   

7 8 17 19   

8 5 15 14   

9 3 16 15   

10 4 19 18   

11 13 16 18   

12 13 18 16   

13 5 17 18   

14 11 19 18   

15 8 15 13   

16 13 17 15   

17 7 16 17   

18 7 16 15   

19 8 16 14   

20 10 17 16   
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Student  

Number 

Pre-test score 

(20 points) 

Exercise score 

(20 points) 

Post-test score 

(20 points) 

 
E1 

 

 
E2 
 

21 9 17 18   

22 8 15 16   

23 16 18 19   

24 8 15 16   

25 4 16 18   

26 7 18 16   

27 8 19 18   

28 10 15 16   

29 14 17 15   

30 10 17 19   

Total score 

Mean score 

Percentages 

253 

8.43 

42.15 

505 

16.83 

84.15 

490 

16.33 

81.65 

 

 

84.15 

 

 

81.65 

 
 
 

   X = 
30

505  

     
   x  =  16.83 

 

   E1 = 
20

83.16     x    100  

    
   E1 = 84.15 
 

 
X = 

30
490  
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   x  =  16.33 
 

   E2 = 
20

33.16    x   100 

 
   E2 = 81.65 
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Appendix H 

Lesson Plan for the Control Group 

 
 

            Title: Reading lessons  
 
 
          Class size: 45 English 1 students 
 
              
                 Subject: Reading Lessons  

 

             Periods: 10  

             

               Instructor: Ms. Benjamart Thanasoontornrerk 
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Period 

 
Content 

 
Activities 

 
Teaching 

Aids 

 
Evaluation 

 
1st  

 
1. Lesson 

orientation  
2. Learning 

objectives 
3. Content in 

the reading 
lessons  

4. Learning 
methods 

 

 
1. The teacher introduces 

the reading lessons, 
objectives and content. 

2. The topics and learning 
methods are introduced.   

3. Students are allowed to 
ask questions about the 
lessons. 

 
 

 
Handouts  

 

 
 

 
2nd  

 
Guessing word 
meanings from 
clues I 

 
1. The teacher distributes 

the lesson sheets to the 
class. 

2. The objectives are 
introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
techniques of how to 
guess the meaning of 
vocabulary from different 
clues one at a time, i.e. 
definition, punctuations, 
context, exemplification, 
antonym and synonyms, 
with sample sentences.  

4. The teacher checks 
comprehension by asking 
questions both to the 
group and individually.  

5. Students ask questions. 
6. Students practice 

guessing word meanings 
from exercises and 
games. 

7. After that they take a 
post-test to see how well 
they do. 

8. Students check for 
answers. 

 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 
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3rd  

 
Guessing word 
meanings from 
word 
formation II 

 
1. The lesson sheets are 

given to the class. 
2. The objectives are 

introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
techniques of how to 
guess the meaning of 
vocabulary from word 
formation: roots, prefixes 
and suffixes. 

4. The teacher checks 
comprehension by asking 
questions both to the 
group and individually. 

5. Students practice 
guessing word meanings 
from exercises. 

6. The class check answers 
together 

7. After that they take a 
post-test. 

9. Students check for 
answers. 

 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 

 

 
4h  

 
Skimming 
technique  
 

 
1. The teacher distributes 

the lesson sheets to the 
class. 

2. The objectives are 
introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
skimming technique with 
examples. 

4. Then students practice 
the skimming technique 
from the exercises. 

5. The class shares answers. 
6. The teacher concludes 

the skimming tips. 
7. Students take a post-test 

after the lesson. 

 
Handouts 

and 
worksheet 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 
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8. Students check for 
answers. 

 

 
5h  

 
Finding main 
ideas 

 
1. The teacher distributes 

the lesson sheets to the 
class. 

2. The objectives are 
introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
finding main ideas 
technique with examples. 

4. Then students practice 
the reading technique 
from the exercises. 

5. The class shares answers. 
6. The teacher concludes 

the tips of finding main 
ideas. 

7. Students take a post-test 
after the lesson. 

8. Students check for 
answers. 

 

 
Handouts 

and 
worksheets 

 

 
Results 

from 
doing 

the 
exercises 

and a 
post-test 

 

 
6h  

 
Scanning 
technique 

 
1. The teacher distributes 

the lesson sheets to the 
class. 

2. The objectives are 
introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
scanning technique with 
examples. 

4. Then students practice 
the reading technique 
from the exercises. 

5. The class shares answers. 
6. The teacher concludes 

scanning tips. 
7. Students take a post-test 

after the lesson. 
8. Students check for 

answers. 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 
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7h  

 
Economics 
words 

 
1. The teacher distributes 

the lesson sheets to the 
class. 

2. The objectives are 
introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. Twelve economics words 
are presented one at a 
time with sample 
sentences.  

4. The teacher checks 
comprehension by asking 
questions both to the 
group and individually. 

5. Students are assigned to 
practice using the words 
in the exercises. 

6. Students can ask 
questions. 

7. Students take a post-test 
after the lesson. 

8. Students check for 
answers. 

 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 

 

 
8th   

 
Relative 
clauses 

 
1. The lesson sheets are 

given to the class. 
2. The objectives are 

introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
concept, types of relative 
clauses. 

4. Relative pronouns: who, 
which, whom, that are 
presented with examples. 

5. The formation of relative 
clauses is demonstrated. 

6. After that, they practice 
the exercises. 

7. Students take a post-test 
after the lesson. 

8. Students check for 
answers. 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 
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9th  

 
If-clauses 

 
1. The lesson sheets are 

given to the class. 
2. The objectives are 

introduced and students 
are assigned to take a 
pretest before studying 
the lesson. 

3. The teacher presents the 
concept, types of if 
clauses. 

4. If-clauses: Type 1: 
Future possible are 
presented with examples. 

5. The formation of if- 
clauses is demonstrated. 

6. After that, they practice 
the exercises. 

7. Students take a post-test 
after the lesson. 

8. Students check for 
answers. 

 
Handouts 

and 
worksheets 

 

 
Results 
from 
doing 
the 
exercises 
and a 
post-test 

 

 
10th  

 
Review 

 
1. The teacher introduces 

the learning objectives 
and distributes handouts 
to students.  

2. Then the learning tips of 
the previous eight lessons 
are reviewed. 

3. Students in groups 
practice each exercise 
and share answers 
afterwards. 

4. Each group corrects each 
other.   

 
Handouts 
and 
worksheets 

 
Results 
from 
doing the 
exercises 
and a 
post-test 
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Appendix I 

Lesson Plan for the Experimental Group 

 
 

            Title: Reading lessons  

 
          Class size: 38  English 1 students 
 
              
                 Subject: Reading Lessons  

 

             Periods: 10  

             

               Instructor: Ms. Benjamart Thanasoontornrerk 
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Period Content Activities Teaching 

Aids 
Evaluation 

 
1st  

 
1. CAI 

introduction  
2. Learning 

objectives 
3. Content in 

the reading 
lessons  

4. Learning 
methods 

5. Student 
Journal 

 
 

 
1. The teacher introduces 

the CAI program, 
including the objectives, 
learning guides, lesson 
features and student 
journals. 

2. Students study the 
program individually to 
ensure that they 
understand what they 
will learn for the next 
period. 

3. The teacher asks the 
students some questions 
about the program. 

4. The students are 
introduced to the student 
journal sheet and how to 
document their journals. 

5. Students practice writing 
their journals. 

 

 
1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Questions 

and 
answers 
done 
orally. 

 2. Results 
from the 
Student 
Journal 
sheets 

 
2nd  

 
Guessing word 
meanings from 
clues I 

 
1. Each student studies the 

objectives and takes a 
pretest before studying 
the lesson. 

2. After that the students 
study how to guess the 
meaning of vocabulary 
words from various 
clues: exemplification, 
definition, antonyms and 
synonyms, context and 
punctuations. If they 
have any problem, they 
can ask the teacher. 

3. Students practice 
guessing word meanings 
from exercises and 
games. 

4. After that they take a 
post-test to see how well 
they do. 

 
1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises  

2. Student 
journals 



 

412 

5. The students write in 
their journals. 

 
 
3rd  

 
Guessing word 
meanings from 
word formation 
II 

 
1. Students study the 

objectives and take a 
pretest.  

2. Then they study how to 
guess the meaning of 
vocabulary from roots, 
prefixes and suffixes. 

3. Students practice 
guessing word meanings 
from exercises. 

4. Students can ask the 
teacher if they have any 
problems. 

5. After that they take a 
post-test. 

6. Students write in their 
journals.  

 

 
  1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises  

2. Student 
journals 

 
4th  

 
Skimming 
technique  
 

 
1. Students study the 

objectives and take a 
pretest.  

2. Then they study the 
skimming technique. 

3.  After that, they practice 
the reading technique 
from the exercises. 

4. Students can ask the 
teacher if they have any 
questions. 

5. Students take a post-test 
after the lesson. 

6. Students write in their 
journals. 

 

 
  1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises 
and  
games 

2. Student 
journals 

 
5th  

 
Finding main 
ideas 

 
1. Students study the 

objectives and take a 
pretest.  

2. Then they study the 
finding main ideas 
technique. 

3.  After that, they practice 
the reading technique 

 
  1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises 
and  
games 

2. Student 
journals 
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from the exercises. 
4. Students can ask the 

teacher if they have any 
questions. 

5. Students take a post-test 
after the lesson. 

6. Students write their 
opinions about the lesson 
in student journals. 

 
 
6th  

 
Scanning 
technique 

 
1.Students study the 

objectives and take a 
pretest.  

2.Then they study the 
scanning technique. 

3. After that, they practice 
the reading technique 
from the exercises. 

4.Students can ask the 
teacher if they have any 
questions. 

5.Students take a post-test 
after the lesson. 

6.Students write their 
opinions about the lesson 
in student journals. 

 
  1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises 
and  
games 

2. Student 
journals 

 
7th  

 
Economics 
words 

 
1. Students study the 

objectives and take a 
pretest.  

2. Then they study 12 
Economics words.  

3. After that they practice 
guessing word meanings 
from exercises. 

4. Students can ask the 
teacher if they have any 
questions. 

5. Students take a post-test 
after the lesson. 

6. Students write their 
opinions about the lesson 
in their journals. 

 

 
  1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
1. Results 

from 
doing the 
exercises 
and 
games 

2. Student 
journals 

 
8th   

 
Relative clauses 

 
1. Students study the 

objectives and take a 

   
1. Computers 

connected 
to the 

 
1. Results 

from 
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pretest.  
2. Then they study the 

grammar: relative 
clauses. 

3.  After that, they practice 
the exercises. 

4. Students can ask the 
teacher if they have any 
questions. 

5. Students take a post-test 
after the lesson. 

6. Students write their 
opinions about the lesson 
in student journals. 

Internet 
2.  Student 

journal 
sheets 

 

doing the 
exercises 
and  
games 

2. Student 
journals 

 
9th  

 
If-clauses 

 
1. Students study the 

objectives and take a 
pretest.  

2. Then they study the 
grammar: If- clauses. 

3.  After that, they practice 
the exercises. 

4. Students can ask the 
teacher if they have any 
questions. 

5. Students take a post-test 
after the lesson. 

6. Students write their 
opinions about the lesson 
in student journals. 

   
1. Computers 

connected 
to the 
Internet 

2.  Student 
journal 
sheets 

 
 

 
1. Results 

from 
doing the 
exercises 
and  
games 

2. Student 
journals 

 
10th  

 
Review 

 
1. Students study the 

objectives. 
2. In the last lesson they 

review and practice 
reading skills taught in 
previous 8 lessons. 

3. The teacher monitors 
students’ learning. 

4.  Students can ask the 
teacher if they have any 
questions. 

 

 
1. Computers 

connected 
to the 
Internet 

2.  Student 
journal sheets 

 
1. Results 

from 
doing the 
exercises  

2. Student 
journals 
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Appendix J 

Student Journal Form 

 
Directions:  
 

Please  ืnote down your opinions about the lessons, such as what you 
understand or learn the most or least from the lessons, what you like most or least 
(e.g. about the contents, vocabulary, lesson presentation, the use of computer-assisted 
learning, etc.). Moreover, your suggestions for improving lessons are also welcomed.  
Writing in Thai or English is acceptable. Your opinions will be very useful for 
improving lessons. 
 
 กรุณาบันทกึความคิดเห็นของทานเกีย่วกับบทเรียนนี้  เชน ทานเขาใจหรือเรียนรูส่ิงใดมาก
ที่สุดหรือนอยที่สุดในบทเรียนนี้ ทานชอบสิ่งใดมากที่สุดหรือนอยที่สุด (เกีย่วกับเนือ้หา คําศัพท 
การนําเสนอบทเรียน แบบฝกหัด แบบทดสอบ เปนตน)   นอกจากนี้ ยนิดีรับคําแนะนําในการ
ปรับปรุงบทเรียนของทานดวยเชนกัน ทานสามารถบันทึกเปนภาษาไทยหรือภาษาอังกฤษก็ได  
ความคิดเหน็ของทานจะเปนประโยชนอยางยิ่งในการพัฒนาบทเรียนตอไป 
 

บันทึก 
  

………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………… 

 
Thank you for your cooperation. 
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Appendix K 

Pretest On Reading Comprehension For English I Students 

Direction: Read the following passages and answer the questions that 

follow. 

PASSAGE 1 
International Trade 

 
 Some countries import goods that they do not have or cannot produce.  Some 
countries export goods that they have more than enough and can produce well. This 
exchange of goods and services in the world market, or known as international trade, 
has three major benefits.  
 

 First of all, international trade allows some countries to get the materials that 
they need.    For example, when Thailand does not have enough gas, it may import 
gas from another country.  Next, international trade allows a country to be skillful in 
production of the goods it has.  This depends on the natural, human and technical 
resources that each country has. That is, Saudi Arabia is very skillful at petroleum 
because it has this natural resource (petroleum). Mexico specializes in wood furniture 
because its people are very skillful at wood work. The United States specializes in the 
computer industry because its people have the technical skills. Finally, international 
trade allows the countries to trade together and cooperate even though they are 
different.   For example, Thailand can trade with China, Pakistan or even Russia.  
European Union (EU) and APEC are also examples of economic cooperation of many 
countries.  
 
Adapted from Business Concepts for English Practice (2nd Ed.) by Marianne McDougal Arden & 
Barbara Tolley Dowling, (1993), p. 48. 
 
Direction: Choose the best answers. 

 
 

1. What is the main idea of this passage? 
 

a. Some countries import goods they do not have or produce well. 
b. The exchange of goods and services is done carefully. 
c. There are three major benefits from international trade. 
d. International trade allows some countries to get the materials they want. 
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2. What IS NOT a benefit of the international trade? 
 

a. Thailand has exported a lot of rice to many countries.  
b. European countries join together to work as a group. 
c. Saudi Arabia orders a lot of food from Asian countries 
d. Australia uses a lot of petroleum on transportation services. 
 

3. What does ‘that’ (line 5) refer to? 
 

a. countries b. materials c.  gas d. international trade 
  

4. What is the international trade? 
 

a. The exchange of goods and services among different countries.  
b. The selling of goods and services that are only of good quality.  
c. The production of goods and services in large quantity for export.  
d. The transportation system of goods and services to another country. 
 

5. What does ‘specializes’ (line 10) mean? 
 
a. uses high technology b.  has a very special thing  
c. is very skillful at something d.  produces something 

 

PASSAGE 2 
OTOP 

 
 One of the country’s problems is many people in rural areas are very poor. 
So, the government set up OTOP project to create or make incomes (money) for 
villagers in each community and to improve their life standard. OTOP stands for "One 
Tambon One Product".  It is a project to promote hand-made goods and folk 
handicrafts of each Tambon, or a cluster of villages in English. The OTOP logo is a 
Pla Taphian Bai Lan (a fish, made from palm leaves, with a small Thai flag on its 
body).  Tambon is the target area because the government wants to promote a small 
industry in each Tambon where most people are poor.  The other reason is that the 
rural people are very skillful in handicrafts, and they can make use of the resources or 
materials in their villages by producing specialty goods. 
  
  
 OTOP products are food; beverages (which are both alcoholic and non-
alcoholic drinks); clothes and garments; ornamental products e.g. hats, bags and 
necklaces; decorative products and furniture e.g. household furniture, handicrafts and 
artificial flowers (such as, flowers made from silk, Sah paper, glass, or rubber); arts 
and souvenirs; and herbal products which are made into cosmetics, herbal shampoo, 
aroma oil, etc.  
 

Adapted from OTOP available at http://www.thaiwaysmagazine.com/thai_article/2014_one_tambon_ 
one_product/one_tambon_one_product.html 
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Direction: Choose the best answers. 
 
6.  What is the main idea of the first paragraph? 
 

a. OTOP is the project that rural people set up. 
b. OTOP stands for ‘One Tambon One product’. 
c. OTOP is the name of a village that produces goods. 
d. OTOP is the project used to improve the rural people’s life. 

 
 7.  What is the OTOP logo? 
 
 a.  a flag in a fish    b.  a fish on a flag     
 c.  a flag on a fish    d.  a flag on palm leaves 
 
8.  Why is “Tambon’ the target area for the OTOP project? 
 

a. Because the people are all farmers. 
b. Because the people are skillful but poor. 
c.  Because the people do not have any job. 

 d.  Because the people want to produce goods. 
 
9.  What does ‘beverage’ (line 11) mean? 
 
 a.  vegetables b.  fruits c.  drinks  d.  food 
 
10.  What does ‘which’ (line 15) refer to? 
 
 a.  products b.  cosmetics c.  shampoo d.  aroma oil 
 

PASSAGE 3 
The Best of the Bunch 

Most of the housewives in Rajchasarn district of Chachoengsao are poor 
farmers. In their free time they join together to make preserved bananas. Presently, 
their preserved bananas are very well-known.  In last September their kluay ob (baked 
banana) was served on Thai Airways International.  Also, a Thai export company 
ordered their preserved bananas and exported to Hong Kong and Singapore.  

 
 Their business started in May 1998, when the governor of Chachoengsao 
suggested each family to grow 10 banana trees. So they could make money from 
selling bananas.  Soon after that, each family had too many bananas to eat or sell.   
 

Then the housewives tried to solve the problem. They were looking for ways 
to preserve bananas so they can keep them for a long time. But how? If they fried or 
grilled bananas, they could keep them for only a day or two. And drying bananas like 
kluay tak and coating them with sugar (kluay chab) are not popular. The housewives 
needed something more innovative. Then, the governor and the Provincial 
Community Development Office came to help them.  The governor gave them two 

5 
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ovens to bake bananas. He also asked the Chulabhorn Research Institute to give the 
housewives training on banana preservation.  Today, the housewives can run a very 
good business on their preserved bananas. Their product has been a good buy for both 
locals and foreigners. 
 
Adapted from Reading Feature Stories from Bangkokpost.com/education/index.htm 
 
 
Direction: Choose the best answers. 
 
 
1 1 .  W h a t  i s  t h e  m a i n  i d e a  o f  t h i s  p a s s a g e ? 

 
a. The best quality bananas are in Chachoengsao. 
b. There are many kinds of bananas in Chachoengsao.  
c. A group of housewives in Chachoengsao run a successful business.  
d. Preserved bananas in Chachoengsao are the best export goods.   

 
1 2 .   W h a t  w a s  t h e i r  p r o b l e m  a t  t h e  b e g i n n i n g ? 

 
a. They made too many bananas.     
b. Their bananas did not have good taste.  
c. They had too many preserved bananas.                     
d. They did not know how to grow banana trees. 
  

1 3 .   W h y  d i d  t h e  h o u s e w i v e s  N O T  f r y  o r  g r i l l  b a n a n a s ? 

 
a. Because the housewives did not have an oven.  
b. Because people did not like fried or grilled bananas.   
b. Because the bananas would not last long.  
c. Because the governor asked them to bake bananas.   

 

1 4 .   W e  p r e s e r v e  ( l i n e  1 0 )  f o o d  s o  t h a t  … … … … … … … … … . 

 
a. we can export it.   
b. we can keep it longer. 
c. the food will look good. 
d. the food can be safe.   

 
1 5 .   W h a t  d o e s  ‘ i n n o v a t i v e ’  ( l i n e  1 3 )  m e a n ? 

 
a. dry and safe     
b. cheaper and fast   
c. fresh and soft       
d. new and different 

15 
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PASSAGE 4 
 

INET Expects B100m Net Profit This Year 

 
 Internet Thailand (INET), which is a leading Internet service provider (ISP), 
believes that the company will get 100 million baht profit from both Internet access 
service and non-access services this year.   
 

The company gives customers two major services which are Internet access 
service and non-access services.  The Internet access service is the service that allows 
customers to access to, or get into the Internet. On the other hand, non-access services 
are online shopping services at Thai.com, and online marketing and advertising 
services.   
 
 The major income that the company gets is from Internet access service. This 
year the company plans to widen the bandwidth of Internet access, which will allow 
quick and high-volume transmission.  If the Internet assess service is improved, the 
number of users will increase.  As a result, the company expects to get 82.7 % of the 
total income from this service.  Altogether, they will obtain profit of 100 million baht 
by the end of this year. 
 
 
Adapted from Bangkok Post dated May 21, 2003, p. 12. 
 
 
Direction: Choose the best answers. 
 
 
16.  What is the main idea of this passage? 
 

a. INET gives only two services to customers. 
b. INET is the biggest Internet service provider in Thailand. 
c. INET thinks they will get income of 100 million baht this year. 
d. INET will have broader bandwidth of the Internet access. 
 

17.  What can you get from the non-access services? 
 

a. You can access to the Internet. 
b. You can search for information for your reports.  
c. You can send your e-mails very quickly. 
d. You can have your company advertised online. 

 
18.   If the Internet Thailand increases the bandwidth of Internet access, …………… 
 

a. it will get more sponsors in its web site.   
 b.  it will let more people access the Internet faster. 

 c   it will change some services to the modern ones.  
d.  it will report correct information to customers. 
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19.  What does ‘access’ (line 6) simply mean? 
 
 a.  get into  b.  put on  c.  set up  d.  keep on 
 
  
20.  What does ‘obtain’ (line 13) mean? 
 
 a.  plan   b.  get   c.  agree  d.  change 
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Posttest On Reading Comprehension For English I Students 

Direction: Read the following passages and answer the questions that 
follow. 

PASSAGE 1 
OTOP 

 
 One of the country’s problems is many people in rural areas are very poor. 
So, the government set up OTOP project to create or make incomes (money) for 
villagers in each community and to improve their life standard. OTOP stands for "One 
Tambon One Product".  It is a project to promote hand-made goods and folk 
handicrafts of each Tambon, or a cluster of villages in English. The OTOP logo is a 
Pla Taphian Bai Lan (a fish, made from palm leaves, with a small Thai flag on its 
body).  Tambon is the target area because the government wants to promote a small 
industry in each Tambon where most people are poor.  The other reason is that the 
rural people are very skillful in handicrafts, and they can make use of the resources or 
materials in their villages by producing specialty goods. 
  
 OTOP products are food; beverages (which are both alcoholic and non-
alcoholic drinks); clothes and garments; ornamental products e.g. hats, bags and 
necklaces; decorative products and furniture e.g. household furniture, handicrafts and 
artificial flowers (such as, flowers made from silk, Sah paper, glass, or rubber); arts 
and souvenirs; and herbal products which are made into cosmetics, herbal shampoo, 
aroma oil, etc.  

 
Adapted from OTOP available at http://www.thaiwaysmagazine.com/thai_article/2014_one_tambon_ 
one_product/one_tambon_one_product.html 
 
Direction: Choose the best answers. 
 
1.  What is the main idea of the first paragraph? 
 

a. OTOP is the project that rural people set up. 
b. OTOP stands for ‘One Tambon One product’. 
c. OTOP is the name of a village that produces goods. 
d. OTOP is the project used to improve the rural people’s life. 

 
 2.  What is the OTOP logo? 
 
 a.  a flag in a fish    b.  a fish on a flag     
 c.  a flag on a fish    d.  a flag on palm leaves 
 
3.  Why is “Tambon’ the target area for the OTOP project? 
 

a. Because the people are all farmers. 
b. Because the people are skillful but poor. 
c.  Because the people do not have any job. 

 d.  Because the people want to produce goods. 
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4.  What does ‘beverage’ (line 11) mean? 
 
 a.  vegetables b.  fruits c.  drinks  d.  food 
 
5.  What does ‘which’ (line 15) refer to? 
 
 a.  products b.  cosmetics c.  shampoo d.  aroma oil 
 
 

PASSAGE 2 
 

The Best of the Bunch 

 

Most of the housewives in Rajchasarn district of Chachoengsao are poor 
farmers. In their free time they join together to make preserved bananas. Presently, 
their preserved bananas are very well-known.  In last September their kluay ob (baked 
banana) was served on Thai Airways International.  Also, a Thai export company 
ordered their preserved bananas and exported to Hong Kong and Singapore.  

 
 Their business started in May 1998, when the governor of Chachoengsao 
suggested each family to grow 10 banana trees. So they could make money from 
selling bananas.  Soon after that, each family had too many bananas to eat or sell.   
 

Then the housewives tried to solve the problem. They were looking for ways 
to preserve bananas so they can keep them for a long time. But how? If they fried or 
grilled bananas, they could keep them for only a day or two. And drying bananas like 
kluay tak and coating them with sugar (kluay chab) are not popular. The housewives 
needed something more innovative. Then, the governor and the Provincial 
Community Development Office came to help them.  The governor gave them two 
ovens to bake bananas. He also asked the Chulabhorn Research Institute to give the 
housewives training on banana preservation.  Today, the housewives can run a very 
good business on their preserved bananas. Their product has been a good buy for both 
locals and foreigners. 
 
Adapted from Reading Feature Stories from Bangkokpost.com/education/index.htm 
 
 
Direction: Choose the best answers. 
 
6. What is the main idea of this passage? 

 
a. The best quality bananas are in Chachoengsao. 
b. There are many kinds of bananas in Chachoengsao.  
c. A group of housewives in Chachoengsao run a successful business.  
d. Preserved bananas in Chachoengsao are the best export goods.   
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7.  What was their problem at the beginning? 

 
a. They made too many bananas.     
b. Their bananas did not have good taste.  
c. They had too many preserved bananas.                     
d. They did not know how to grow banana trees. 
  

8.  Why did the housewives NOT fry or grill bananas? 

 
a. Because the housewives did not have an oven.  
b. Because people did not like fried or grilled bananas.   
c. Because the bananas would not last long.  
d. Because the governor asked them to bake bananas.   

 

9.   We preserve (line 10) food so that ………………………. 

 
a. we can export it.   
b. we can keep it longer. 
c. the food will look good. 
d.  the food can be safe.   

 
10.  What does ‘innovative’ (line 13) mean? 

 
a.  dry and safe     
b.  cheaper and fast   
c.  fresh and soft       
d.  new and different 
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PASSAGE 3 
 

INET Expects B100m Net Profit This Year 

 
 Internet Thailand (INET), which is a leading Internet service provider (ISP), 
believes that the company will get 100 million baht profit from both Internet access 
service and non-access services this year.   
 

The company gives customers two major services which are Internet access 
service and non-access services.  The Internet access service is the service that allows 
customers to access to, or get into the Internet. On the other hand, non-access services 
are online shopping services at Thai.com, and online marketing and advertising 
services.   
 
 The major income that the company gets is from Internet access service. This 
year the company plans to widen the bandwidth of Internet access, which will allow 
quick and high-volume transmission.  If the Internet assess service is improved, the 
number of users will increase.  As a result, the company expects to get 82.7 % of the 
total income from this service.  Altogether, they will obtain profit of 100 million baht 
by the end of this year. 
 
Adapted from Bangkok Post dated May 21, 2003, p. 12. 
 
 
Direction: Choose the best answers. 
 
 
11.  What is the main idea of this passage? 
 

a.  INET gives only two services to customers. 
b.  INET is the biggest Internet service provider in Thailand. 
c.  INET thinks they will get income of 100 million baht this year. 
d.  INET will have broader bandwidth of the Internet access. 
 

12.  What can you get from the non-access services? 
 

a.  You can access to the Internet. 
b.  You can search for information for your reports.  
c.  You can send your e-mails very quickly. 
d.  You can have your company advertised online. 

 
13.   If the Internet Thailand increases the bandwidth of Internet access, …………… 
 

a.  it will get more sponsors in its web site.   
b.  it will let more people access the Internet faster. 
c   it will change some services to the modern ones.  
d.  it will report correct information to customers. 
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14.  What does ‘access’ (line 6) simply mean? 
 
 a.  get into  b.  put on  c.  set up  d.  keep on 
 
  
15.  What does ‘obtain’ (line 13) mean? 
 
 a.  plan   b.  get   c.  agree  d.  change 
 

 

PASSAGE 4 
International Trade 

 
 Some countries import goods that they do not have or cannot produce.  Some 
countries export goods that they have more than enough and can produce well. This 
exchange of goods and services in the world market, or known as international trade, 
has three major benefits.  
 
 First of all, international trade allows some countries to get the materials 
which they need.    For example, when Thailand does not have enough gas, it may 
import gas from another country.  Next, international trade allows a country to be 
skillful in production of the goods it has.  This depends on the natural, human and 
technical resources that each country has. That is, Saudi Arabia is very skillful at 
petroleum because it has this natural resource (petroleum). Mexico specializes in 
wood furniture because its people are very skillful at wood work. The United States 
specializes in the computer industry because its people have the technical skills. 
Finally, international trade allows the countries to trade together and cooperate even 
though they are different.   For example, Thailand can trade with China, Pakistan or 
even Russia.  European Union (EU) and APEC are also examples of economic 
cooperation of many countries.  
 
Adapted from Business Concepts for English Practice (2nd Ed.) by Marianne McDougal Arden & 
Barbara Tolley Dowling, (1993), p. 48. 

 
Direction: Choose the best answers. 

 
 

16.  What is the main idea of this passage? 
 

a. Some countries import goods they do not have or produce well. 
b. The exchange of goods and services is done carefully. 
c. There are three major benefits from international trade. 
d. International trade allows some countries to get the materials they want. 
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17. What is the international trade? 
 

a. The exchange of goods and services among different countries.  
b. The production of goods and services in large quantity for export.  
c. The transportation system of goods and services to another country. 
d. The selling of goods and services that are only of good quality.  

 
18.  What IS NOT a benefit of the international trade? 
 

a. European countries join together to work as a group. 
b. Thailand has exported a lot of rice to many countries.  
c. Saudi Arabia orders a lot of food from Asian countries  
d. Australia uses a lot of petroleum on transportation services. 

 
19.  What does ‘which’ (line 5) refer to? 
 

a. gas b. materials c.  countries d. international trade 
  

20.  What does ‘specializes’ (line 10) mean? 
 

a.  produces something b.  uses high technology 
c.  is very skillful at something d.  has a very special thing 
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Appendix L 

Item Analysis 

 

The item analysis results showing the level of difficulty (p), the discrimination index 

(r), and the reliability (KR-20) of the pre-test of reading lessons.   

 

Item P R 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

.474   

.567   

.628   

.505   

.536 

.659 

.474 

.536 

.567 

.659 

.536 

.598 

.474 

.505 

.474 

.659 

.598 

.628 

.505 

.443 
 

.604 

.384 

.561    

.474    

.342 

.622 

.724 

.504 

.384 

.735 

.491 

.429 

.724 

.694 

.712 

.340 

.416 

.358 

.328 

.590 
 

 

CKR20 = .812 
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Appendix M 

The Results of the Students’ Pre-test and Post-test Scores   

in the Experimental and Control Groups 
  

      The Results of the Students’ Pre-test, Exercise, and Post-test Scores in       
      Experimental Group. 
 

Student  

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

1 12 16 18 

2 6 16 11 

3 9 15 17 

4 6 16 12 

5 10 18 16 

6 5 17 12 

7 8 16 11 

8 13 19 17 

9 8 16 13 

10 13 18 17 

11 9 17 13 

12 8 13 8 

13 12 18 16 

14 11 17 16 

15 8 17 14 
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Student  

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

16 11 17 16 

17 7 14 13 

18 14 18 19 

19 11 15 12 

20 6 17 17 

21 8 14 12 

22 8 12 9 

23 10 18 16 

24 6 18 15 

25 9 13 9 

26 5 19 18 

27 9 13 14 

28 9 17 12 

29 8 12 14 

30 14 17 16 

31 12 16 15 

32 7 15 10 

33 6 16 13 

34 14 18 15 

35 15 18 18 

36 7 16 15 

37 8 16 11 
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Student 

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

38 12 17 14 

Total score 354 615 534 

Mean score 9.32 16.18 14.05 

Std. Deviation 2.78 1.86 2.80 
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The Results of the Students’ Pre-test, Exercise, and Post-test Score in  
Control Group. 
 

Student  

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

1 5 15 11 

2 16 18 18 

3 15 15 12 

4 10 16 13 

5 12 17 13 

6 11 15 14 

7 12 18 14 

8 9 17 14 

9 14 17 17 

10 9 14 11 

11 9 15 11 

12 10 15 12 

13 5 12 10 

14 16 19 18 

15 10 18 18 

16 7 13 11 

17 8 17 15 

18 12 16 14 

19 12 15 11 

20 11 17 13 
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Student  

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

21 13 15 9 

22 18 17 15 

23 13 17 17 

24 11 19 9 

25 11 19 15 

26 6 11 9 

27 15 18 17 

28 11 18 17 

29 12 17 14 

30 11 13 9 

31 13 13 13 

32 13 16 15 

33 9 16 13 

34 8 13 10 

35 12 16 15 

36 13 19 17 

37 16 17 16 

38 15 18 15 

39 17 19 16 

40 11 17 12 

41 10 15 12 

42 12 17 15 
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Student  

Number 

Pre-test Score  

(20 points) 

Exercise Score  

(20 points) 

Post-test Score 

(20 points) 

43 13 19 18 

44 14 17 14 

45 9 18 15 

Total score 519 733 617 

Mean score 11.53 16.29 13.71 

Std. Deviation 3.01 2.02 2.69 
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Appendix N 

Examples of Student Quotations from Student Journals 

Codes used for student quotation from each lesson: 

GA = Guessing word meanings 1  

(from context clues) 

SK  = Skimming 

F    = Finding main ideas 

RC = Relative clauses 

GB = Guessing word meanings 2  

(from word formation) 

SC = Scanning 

E    = Economics words 

IC  = If- clauses 

 
1. Benefits of CAI Reading Lessons 

1. 1  CAI improves students’ reading skills. 
 

GA 4 • I have learned techniques of guessing word meanings, which make it 

easy for me to guess the meaning of an unknown word. …. 

GB 4 

 

• (From this lesson I ) can guess meanings of words. Even though I do 

not know the meaning of a word (in a sentence), I can understand the 

sentence (by using the technique of guessing word meanings). 

RC 31 

 

• I can understand the lesson well.  I can identify the main and 

subordinate (modifying) clauses (in the relative clause).  The exercises 

enhanced my understanding.  ….  

IC 31 • Previously, I did not understand If-clauses.  But after I studied this 

lesson, I can understand a lot more about if-clauses. …. 

SK 1 • The lesson is very useful for reading articles, newspapers, etc.  … 

SK 12 • … The content is very interesting.  The lesson helped improve my 

reading skill of English texts. … 
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1. 2  Students read more efficiently. 
 

SC 4 

 

• Learning the scanning technique enabled me to find particular details 

of the text in order to answer the comprehension questions faster.  As I 

see it, I can learn and do exercises more quickly. 

SC 27 • The lesson taught me a lot about how to scan a text. I can read faster, I 

do not need to read slowly as before.” 

SK 35 • I have learned how to read quickly and easily. 

SK 38 • The lesson is very useful.  …  I can use this technique to read texts 

more efficiently. 

F 8 • I have learned how to find the main ideas of texts.  I like learning by 

CAI because 

 

1.3  CAI increases their comprehension of English texts. 
 

F 12 

 

• Main ideas are very important.  If we know where the main ideas are, 

we will understand the whole idea of a text.  It is not necessary to 

understand every word (in a text), but the topic sentence, to understand 

what the text is all about. 

E 1 

 

• In this lesson, I have learned plenty of new vocabulary words and I 

can use the words in sentences.  Knowing word meanings helps me 

better understand sentences.  The exercises are good.  …. 

SK 34 • In this lesson, I can understand how to find the main idea without 

reading every word in a sentence. I just look briefly across the passage 

because there are key words frequently found in the text which are 

related to the main idea. 
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SK 36 • I have learned to find the main idea of a text, what the text is all about. 

 

1.4  CAI enhances independent learning 
 

SC 31 • I have learned a reading technique and new vocabulary meanings.  

Learning by CAI is modern.  Students can learn on their own. 

E 7 • I have learned many new vocabulary words because I can learn on my 

own.  Thus, I can understand the lesson clearly. Most of the vocabulary 

words are those used in our daily life.  The lesson presentation was 

very attractive and easy to understand. 

E 9 • The content was easy to understand.  The explanation was done 

clearly in English as well as with a Thai translation, which enhanced 

comprehension.  Exercises were used to practice the lesson. The games 

are enjoyable.  

E 14 • … I like to take a pre-test first to see how much I know about the 

vocabulary.  The exercises are comprehensible.  The lesson is useful 

for those who want to study on their own.  … 

F 3 • … I like exercises the most because they help me understand the 

lesson because when I made mistakes, there were explanations 

(feedback and answers). 

RC 23 • Pictures used to present the lesson made it easy to understand because 

we can guess from the pictures.  The exercises varied.  

 

1.5  CAI is useful for their exams and studies 

SK 4 

 

• The lesson is very useful, which can be used for reading texts on 

exam.  …. 
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SK 33 • The reading technique facilitated comprehension of long sentences 

even though I did not know the meanings of every word.  I could 

understand the content of texts because there were effective reading 

techniques, which I can use for my exam. … 

SC 21 • I have learned how to scan texts or newspapers, which we use to read 

English texts everyday. … 

E 36 • Vocabulary words in this lesson are very useful.  I can use them in my 

regular (tutorial) classes. …  
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2. Enjoyment, Attraction and Easy Learning of CAI Reading Lessons 

 
GA 30 • I have learned the meanings of numerous words. In fact, I do not like 

to read long texts and find the meanings of unknown words.  But after 

I have studied this lesson, I am eager to learn more.  The presentation 

is interesting and stimulates learning. …. 

GB 26 

 

• The lesson is easy to understand. It is well organized, colourful and 

interesting.   

F 21 

 

• The content is interesting.  The lesson contains tips on finding the 

main ideas or topic sentences, which make it easy for me to find them 

in texts without reading every word.  …. 

E 8 

 

• The pictures are appealing, and facilitate comprehension and the use 

of new vocabulary.  …. 

SC 5 

 

• The lesson is well-presented with an appropriate approach.  The 

presentation is interesting, looks different from previous lessons. …. 

 SK 4 

 

• …. The lesson is easy to understand.  There are several tips of 

skimming.  Examples and pictures facilitate comprehension.  The 

presentation is well organized. …. 

RC 38 

 

• The display is beautiful, which makes learning enjoyable.   The 

presentation with nice pictures also promotes comprehension of 

sentences. I like the summary of the lesson.  The exercises also vary.   

IC 19 • It is useful, entertaining, not serious.   
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3. Limitations and Suggestions for CAI Reading Lessons 
 
 3.1  Students could not understand the language used in the lessons . 

 
GB 16 

 

• Pictures would facilitate understanding partly, but I think there should 

be a translation for lesson presentation in every lesson so that students 

could better understand.   …. 

F 30  

 

• The presentation was very interesting, but I did not understand much.  

It may be because the explanation was done in English.  I think it 

would be better if there is also a translation.  

RC 24 

 

• I want a dictionary program so that I can look up the meanings of 

some difficult words. 

SC 7  • …  Translation for tips of scanning is needed.  

SK26 

 

• … I was confused about the directions for exercises.  I need a 

dictionary to look up word meanings.  Otherwise, a translation should 

be added. … 

 

 3.2  Students need more learning materials and activities. 

 

E 13 

 

• …  It would be better if students could choose to learn vocabulary 

in other topics, not only in economics.  

E 19 

 

• The lesson was easy to understand and well-organized.  But there 

should be more pictures, details and exercises. 

GB 31  • I want to listen to the lesson presentation on tape while studying the 

lesson.   

RC 33 

 

• …  Listening functions should be included so I can improve my 

listening skill. 
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 SK 5 

 

• …  The exercises were good.  However, there should be more.  ….         

I could only understand some parts.  I think the language used in the 

lesson presentation should be simple and easy. 

 

 3.3  The level of difficulty of tests are not appropriate to the abilities of 

some students. 

 

RC 21 

 

• I have learned more about relative clauses.  The presentation was easy 

to understand, but I found the exercises and tests difficult.     

GA 16 • … Exercises were useful, but some exercises were either too easy or 

too difficult. … 

GA 28 • I found this lesson very difficult. I could not guess word meanings. 

The lesson had all levels of difficulty.  After doing many exercises, I 

could understand more. 

F2 • …I could not do well in the exercises because there were many 

difficult words. … 

RC 3 • … The exercises were too difficult.  It may be because I did not 

understand completely. 

  

3.4  Students need a teacher’s monitor and supplementary instruction. 

  
GB 16 

 

• …. The content was comprehensible. The lesson was not too difficult.  

But I need the teacher’s instruction before studying by CAI.  

GA 31 • Though self-study (learning by CAI) is useful, I prefer a teacher’s 

lecture. 
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IC 21 • I found the lesson was hard to understand because I could not 

understand some of the vocabulary.  It would be better if you (teacher) 

would give me some explanation (help). 

IC 18 

 

• The lesson was interesting and enjoyable.  But I would like the teacher 

to re-teach the lesson to reinforce students’ understanding. 
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Appendix O 

List of Specialists 
 

Names Position Instrument 

Examined 

1. Assoc. Prof. Dr. 

Kanit Khaimook 

Head of School Information 

Technology at Suranaree 

University of Technology,  

Nakhon Ratchasima 

- Questionnaire 

- Interview Guides 

2. Dr. Maneepen 

Apibalsri 

Lecturer at Suranaree University 

of Technology, 

Nakhon Ratchasima 

- Questionnaire 

- Interview Guides 

- Tests 

- Journal form 

- Lesson planning 

3. Dr. Dhirawit 

Pinyonatthagarn 

Lecturer at Suranaree University 

of Technology, 

Nakhon Ratchasima 

- Questionnaire  

- Interview Guides 

- Tests 

4. Dr. Sirintorn Sripho Lecturer at Suranaree University 

of Technology, 

Nakhon Ratchasima 

- Tests 

5. Asst. Prof. Dr. 

Somsak Apibalsri 

Department Head of Educational 

Technology and 

Communications and Director of 

the Academic Resources and 

Information Technology Center, 

Nakhon Ratchasima Rajabhat 

University  

- Computer-assisted 

instruction 

 

6. Archarn Tadthep 

Wutthikanokkarn 

Lecturer at Rajamangala 

University of Technology, 

Nakhon Ratchasima 

- Computer-assisted 

instruction 
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