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Chapter Three 

Research Method 
    This chapter consists of four parts. The first part describes the background of the 

participants in this study. The second one illustrates the selection of materials used in 

the designed research. The third one introduces the whole procedure of the study. The 

fourth part explains the statistic treatment of data. 

3.1 Participants 

    In this research, two ninth-grade1 classes in Taoyuan Tzu Chiang Junior High 

School were selected because they are homogeneous. First, on the basis of an entrance 

IQ test, all of the ninth-grade students were placed in a normal s-type distribution. 

Second, both the classes had 38 ninth graders (19 males and 19 females) and all of 

them were native Chinese who had learned English for at least four years and none of 

them ever lived in English-speaking countries. Third, after all the ninth-grade classes 

took a placement test2 for this study, the two classes were nearly equal in their 

average scores (see Table 3.1) which also passed a Levene’s test for equality of means 

(F=1.595, p= .211> .05). Based on the similar learning background and English 

proficiency level, one class of them was randomly assigned for the experimental 

group, and the other for the control group. Then each group was further classified into 

two levels in terms of their raw scores in reading comprehension: high-and 

low-proficiency levels (see Table 3.1) that were significantly different either in the 

                                                 
1 The reason why the ninth-grade students were selected as participants was that they were facing the 
pressing Basic Scholastic Aptitude Test for high school admission in which English reading 
comprehension section accounts for 45% to 60% of grade points. According to this researcher’s 8-year 
teaching experience, the ninth graders are burdened with more difficult and unknown words in long 
passages, compared with the seventh and eighth graders whose texts have simple vocabulary in short 
articles. Hence, this researcher believes that the ninth graders are those who need teachers to instruct 
them how to comprehend English articles effectively and efficiently.  
2 For the placement test, this researcher adopts the reading subtest of a simulated GEPT at elementary 
level because it is intended for the ninth-grade junior high students. Since this study aims to investigate 
the participants’ reading comprehension, only the reading subtest is adopted.  
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experimental group or the control group (t=8.869, p= .000; t= 13.412, p= .000< .05)3. 

 

Table 3.1 Comparison of Participants’ Homogeneity in English Proficiency 
Levene’s test for equality of meansSubject Number Means (SD) 

F Sig. 
Experimental group 38 50.00 (20.22)

Control group 38 50.21 (16.83)
1.595 .211 

T test for equality of means Subject Number Means (SD) 
t df p 

Experimental----high 19 66.53 (14.80)
Experimental----low 19 33.47 (6.69) 

8.869 25.07 .000* 

Control----high 19 65.37 (6.60) 
Control----low 19 35.05 (7.31) 

13.412 35.63 .000* 

*p< .05 

    In the experimental group, the 38 subjects were randomly arranged into nineteen 

pairs, each with one high-proficiency subject and one low-proficiency subject (see 

Table 3.2). For instance, Pair One had Student 13 of high-proficiency and Student 23 

of low-proficiency. In the control group, the 38 subjects were also divided into 

high-and low-proficiency levels, but not grouped into pairs. 

 

Table 3.2 Distribution of All the Participants in Terms of English Proficiency Levels 

Experimental Group 

Pair 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
ID 13 22 3 4 32 8 1 33 27 2 34 25 28 31 7 16 24 37 17 

H Reading 

scores 

82 74 68 82 74 80 94 44 56 56 74 70 42 82 58 58 70 44 56

ID 23 6 9 10 36 29 14 15 18 38 20 21 5 12 30 35 11 19 26 

L Reading 

scores 

36 42 28 42 40 36 36 24 32 36 22 36 34 34 42 22 40 28 26

                                                 
3 According to the reading scores in the placement test, the participants whose grades were on the top 
50% were grouped into the high-proficiency level while the participants whose grades were on the 
bottom 50% were classified into the low-proficiency level. 
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Control Group 

ID 1 4 7 12 13 15 16 22 24 25 26 27 28 30 31 32 34 36 37 

H Reading 

scores 

68 64 70 72 64 62 58 64 70 76 58 64 58 74 68 64 74 64 50

ID 2 3 5 6 8 9 10 11 14 17 18 19 20 21 23 29 33 35 38 

L Reading 

scores 

36 32 26 30 38 34 42 26 26 26 48 42 26 36 44 42 44 38 30

Note:  1. H stood for high-proficiency level; L stood for low-proficiency level. 

2. In the experimental group, the participants were randomly grouped in pair order whereas in 

the control group, the participants were not paired but presented in number order.  

3.2 Materials 

    The materials used in this study included: (1) a pre-and post-test in word-solving; 

(2) a pre-and post-test in reading comprehension; (3) an attitude self-rating scale; (4) a 

metacognitive awareness questionnaire; (5) eight articles for TAPPS training in 

word-solving strategies; (6) a response questionnaire. 

3.2.1 A Pre-and Post-test in Word-solving 

To implement the word-solving tests, ten articles were adapted from Book 1 and 

Book 2 of Far Eastern Textbook and Lungteng Textbook for senior high and they were 

randomly arranged in that they all had the compatible word length and difficulty (see 

Table 3.3). Each article was followed by four multiple-choice questions. Since each 

question was assigned with five grade points, the total score of the pre-and post-test in 

word-solving was one hundred (see Appendix A and B).  

The reliabilities of the pre-and post-test in word-solving were .8883 and .8439 in 

the pilot study. Since not all the four word-solving strategies’ reliabilities were higher 

than 0.70, a modification was conducted to achieve their reliablilties4. Through 

re-testing, the reliabilities of the four word-solving strategies rose up to above 0.70, 

and the total reliabilities in the word-solving test rose to .9202 and .9228 in the formal 

                                                 
4 According to statistics, reliabilities only higher than 0.70 are accepted. 
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study (see Table 3.4). 

 

Table 3.3 The Articles in the Pre-and Post-test in Word-solving 

Pre-test in Word-solving 

Length Difficulty6  Purpose Article Genre5 
Pilot Formal Pilot Formal

Learning English can be fun expository 198 140 5.02 4.13
The blind men and the elephant short story 227 180 5.03 4.16
Internet expository 196 149 5.18 4.25
Plastic money expository 231 156 5.24 4.59

 
 
Word-solving  

Adding some color to your life descriptive 208 158 5.45 4.77

Post-test in Word-solving 

Robots expository 173 120 5.14 4.15
Friend poem 151 134 5.23 4.33
Compliments descriptive 144 124 5.63 4.36
Basketball descriptive 211 172 5.81 4.83

 
  
Word-solving 

The Great Wall of China descriptive 202 144 5.95 4.85

 

Concerning the validity, the four multiple-choice questions in each article in the 

pre-and post-test in word-solving were designed to test the students whether they can 

guess the word meaning from the context by applying the four word-solving strategies. 

That is, one question represented one strategy (see Table 3.4). Take Article Three in 

the pre-test for instance (see Appendix A): 

Ex.1:  Today, Internet is a big information center. You can find anything you want 

to know. (forward cue) 

Ex.2:  With special equipment, you can even talk to each other. (background 

                                                 
5 The articles for the word-solving tests were selected based on their difficulty, independently of their 
genres. 
6 The indexes of “difficulty” were obtained by Flesh-Kincaid Grade Level, which is a numerical 
indication of the grade level required to read and understand a given sample of text. It has a formula to 
calculate quickly and simply: (.39 ╳ average number of words in sentences) ＋ (11.8 ╳ average 
number of syllables per word) － 15.59. For example, a score of 4.0 means that a fourth native grader 
could understand the document with ease. 
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knowledge cue) 

The content in the word-solving tests was discussed and agreed by several 

experienced TESOL teachers, and thus their professional content validities were 

achieved.  

 

Table 3.4 The Word-solving Strategies in the Pre-and Post-test in Word-solving 

Pre-test in Word-solving 

Reliability The total reliabilityWord-solving strategy Question 
Pilot Formal Pilot Formal 

Sentence-bound cue 4, 8, 10, 15, 17 .6500 .8150 
Backward cue 2, 6, 12, 14, 20 .6532 .7596 
Forward cue 1, 5, 9, 13, 18 .7109 .7500 

Background knowledge cue 3, 7, 11, 16, 19 .6457 .7803 

 
 

.8883 

 
 

.9202 

Post-test in Word-solving 

Sentence-bound cue 1, 5, 11, 14, 18 .7140 .8154 
Backward cue 2, 6, 10, 16, 19 .5912 .7409 
Forward cue 4, 7, 9, 13, 17 .5031 .7032 

Background knowledge cue 3, 8, 12, 15, 20 .5406 .7437 

 
 

.8439 

 
 

.9228 

 

3.2.2 A Pre-and Post-test in Reading Comprehension 

To implement the pre-and post-test in reading comprehension, several articles 

from Basic Scholastic Aptitude Test for high school admission were directly adopted7. 

In each test, there were twenty questions and each question had five grade points. 

Hence the total score of the reading comprehension test was also one hundred (see 

Appendix A and B).  

3.2.3 An Attitude Self-rating Scale 

                                                 
7 Basic Scholastic Aptitude Test for high school admission contains two parts. The first part is to test 
junior high school students’ vocabulary and grammar abilities. The second part, including several 
articles, is to test students’ reading comprehension and could reasonably serve the purpose of this 
research. Because it is a standardized assessment test, the reliability and validity of the pre-and 
post-test in reading comprehension will not be discussed in this study. 
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To investigate the participants’ learning attitudes toward English reading and 

analyze their difference before and after the training activity, a modified attitude 

self-rating scale8 was released to probe four basic questions: (1) the enjoyment of 

English reading, (2) the importance of English reading, (3) the motivation in English 

reading, and (4) the freedom from fear of English reading (see Table 3.5). Every 

question contained six subquestions, three in the positive description, and three in the 

negative description of misleading-proof (see Appendix C). With regard to the scoring, 

for the positive subquestions, there were five different scores (2, 1, 0, -1, -2) to 

respectively correspond to the five different selections, “totally agree,” “agree,” 

“neutral,” “disagree,” and “totally disagree.” But for the negative subquestions, a 

completely opposite scoring (-2, -1, 0, 1, 2) was applied. Thus, the scores of every 

question ranged from -12 to +12, and the total scores of the attitude self-rating scale 

were from –48 to +48. The higher the sum, the more positive the participants’ learning 

attitudes toward English reading.  

 

Table 3.5 The Attitude Self-rating Scale on English Reading 

Question Subquestion The total reliability

positive 5,13,21 1. The enjoyment of English 
reading negative 1,9,17 

positive 3,11,19 2. The importance of English 
reading negative 7,15,23 

positive 2,10,18 3. The motivation in English 
reading negative 6,14,22 

positive 8,16,24 4. The freedom from fear of 
English reading negative 4,12,20 

 
 
 

.78 
 

The Pearson coefficient between the four attitude questions was 0.5 ~ 0.86 (P=.000). 

3.2.4 A Metacognitive Awareness Questionnaire 

                                                 
8 The attitude self-rating scale was originally designed by Tang (1989) to investigate testees’ learning 
attitudes, and it maintains a reliability of .78 and a professional content validity. 
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    In this study, a modified metacognitive awareness questionnaire9 was 

administered to investigate all the participants’ self-perceptions of English reading. 

Basically, this questionnaire consisted of two main questions (see Appendix D): (1) 

students’ self-perceptions of difficulties they encountered in comprehending English 

passages (subquestion 1 to 10); (2) students’ perceptions of effective strategies they 

thought good readers use (sebquestion 11 to 20). All the corresponding answers were 

constructed with a five-point scale, that is, score 5, 4, 3, 2, 1 for “totally agree,” 

“agree,” “neutral,” “disagree,” and “totally disagree” respectively. As to the reliability 

and validity of this questionnaire, its total reliability was .8312 in the pilot study and 

rose to .8675 in the formal study (see Table 3.6), and its validity was in accordance 

with professional content validity.  

 

Table 3.6 The Metacognitive Awareness Questionnaire  
Reliability The total reliabilityQuestion Subquestion
Pilot Formal Pilot Formal 

1. My difficulties in reading English 1 to 10 .7653 .9229
2. My belief in effective strategies 

used by good English readers 

11 to 20 .9000 .9679
 

.8312 
 

.8675 

 

3.2.5 Eight Articles for TAPPS Training in Word-solving Strategies 

During TAPPS training in word-solving strategies, eight articles from Book One 

and Book Two of Far Eastern and Lungteng Textbook for senior high were adapted as 

training materials (see Appendix E). The article length and the vocabulary difficulty 

of these passages were of the same scope, the level of 510, according to 

                                                 
9 This questionnaire made reference to Carrell (1989), Yang (1997), and Hsu (2002) for questions on 
reading comprehension. Besides, questions concerning the role of thinking aloud in word problem 
solving were supplemented. 
10 According to Krasen and Terrell’s “i+1” theory (1983), people acquire language best by 
understanding input that is slightly beyond their current level of competence. Thus the eight training 
articles were modified into the level of difficulty 5, which is slightly beyond the participants’ current 
competence of level 4 in the pre-and post-test in word-solving. 
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Flesch-Kincaid Grade Level Formula (see Table 3.7). Moreover, these training articles 

were slightly modified to cater to the four word-solving strategies.  

 

Table 3.7 The Articles for TAPPS Training in Word-solving Strategies 
Length Difficulty Number Article Genre 

Pilot Formal Pilot Formal

1. The first four minutes expository 226 200 5.33 5.07
2. A Chinese fable story 214 186 5.40 5.17
3. Talking with your body expository 263 186 5.38 5.28
4. Cool desserts descriptive 256 239 5.74 5.62
5. Taipei-A city of many faces descriptive 217 205 5.94 5.73
6. Lose weight while watching TV expository 239 192 5.88 5.81
7. Bill Gates: The king of software descriptive 187 174 6.23 5.91
8. Our global village expository 224 210 6.01 5.95

 
3.2.6 A Response Questionnaire 

To realize the participants’ responses toward TAPPS training in word-solving 

strategies, a response questionnaire was administered to explore their attitudes toward 

and opinions of the whole experiment. The response questionnaire was comprised of 

five basic questions (see Table 3.8), which were designed to ask the testees about their 

belief in the effect of TAPPS training, the effect of word-solving strategies, the effect 

of TAPPS training in word-solving strategies, their evaluation of TAPPS training in 

word-solving strategies, and their attitudes toward the application of TAPPS in 

word-solving strategies in the future.  

Explicitly, the response questionnaire, constructed with a five-point scale, 

contained 18 subquestions. Thus the highest score was 90 and the lowest was 18. The 

more points meant the participants were more inclined to agree with the training 

activity. As far as reliability and validity of the response questionnaire were concerned, 

its total reliability was .9437 in the pilot case and .9466 in the modified formal study 

(see Table 3.8), and its content was congruent with professional content validity (see 
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Appendix F). 

 

Table 3.8 The Response Questionnaire on TAPPS Training in Word-solving Strategies 
Reliability The total reliabilityQuestion Subquestion

Pilot Formal Pilot Formal 

1. My belief in the effect of TAPPS 

training 

1, 6, 11 .6479 .7731 

2. My belief in the effect of 

word-solving strategies 

2, 7, 12 .5703 .7125 

3. My belief in the effect of TAPPS 

training in the application of 

word-solving strategies 

3, 8, 13, 16, 18 .8860 .8935 

4. My evaluation of TAPPS training 

in word-solving strategies  
4, 9, 14, 17 .7786 .8172 

5. My attitude toward applying the 

experience of the activity in the 

future 

5, 10, 15 .7604 .7959 

 

 

 

 

 

.9437 

 

 

 

 

 

 

.9446 

 

3.3 Procedure 

The whole procedure of this study was illustrated as follows: (A) pilot study; (B) 

a pre-test in word-solving, a pre-test in reading comprehension, an attitude self-rating 

scale (1), and a metacognitive awareness questionnaire (1); (C) TAPPS training in 

word-solving strategies; (D) a post-test in word-solving, a post-test in reading 

comprehension, an attitude self-rating scale (2), a metacognitive awareness 

questionnaire (2), and a response questionnaire (see Figure 3.1). 
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Figure 3.1 The Whole Procedure of the Study 
 

 
 
                                       
   
 
  

                              
                                  

                              
 
                               
                               
                                   

 
 

                             

  

 

 

 
 

 

  

 

 

 

 

 

3.3.1 Pilot Study 

To verify the practicability of this study, the researcher carried out a pilot study 

A pilot study

A pre-test in word-solving 

No training in word-solving  
strategies 

TAPPS training in word-solving 
strategies   

A post-test in reading comprehension

An attitude self-rating scale (1) 

A response questionnaire  

An attitude self-rating scale (2) 

A post-test in word-solving 

An attitude self-rating scale (2) 

A metacognitive awareness 
questionnaire (1) 

A metacognitive awareness 
questionnaire (2) 

the control group the experimental group 

eight weeks later eight weeks later 

A post-test in reading comprehension 

A pre-test in reading comprehension

A post-test in word-solving 
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in two stages: Stage 1 for the modification of the materials and the adjustment of the 

procedure, and Stage 2 for calculating the reliabilities of the modified materials.  

In the first stage of the pilot study, 35 ninth graders other than the target 

participants were selected to do the same activity that would be performed exactly in 

the formal study. After being given all the materials (the word-solving test, the 

reading comprehension test, the attitude self-rating scale, the metacognitive awareness 

questionnaire, and the response questionnaire) and directed to practice TAPPS 

technique, they were required to give feedbacks. In brief, their feedbacks included: (1) 

the need for adding vocabulary list; (2) the extension of the testing time from 30 

minutes to 40 minutes; (3) the shortening of the articles both in the training materials 

and in the pre-and post-tests. Additionally, through the pilot participants’ awkward 

self-exposure in practicing TAPPS, this researcher adjusted part of the procedure, i.e., 

the addition of a model tape after the teacher’s strategy instruction. Finally, a pair’s 

demonstration in the pilot study was recorded as a model tape (see Appendix G) for 

the formal study. In the second stage, after other 37 pilot participants filled in all the 

modified materials, this researcher obtained higher reliabilities among the materials.  

3.3.2 A Pre-test in Word-solving, a Pre-test in Reading Comprehension, an 

Attitude Self-rating Scale (1), and a Metacognitive Awareness Questionnaire (1)  

Once higher reliabilities were obtained, the formal study was proceeded. At the 

beginning, all of the group members individually took the pre-test in word-solving 

and the pre-test in reading comprehension to show their word-solving and reading 

comprehension abilities. Then, within the same week, an attitude self-rating scale was 

released to investigate all the participants’ learning attitudes toward English reading 

prior to the training sessions. Moreover, a metacognitive awareness questionnaire was 

administered only to the participants in the experimental group to tap their 

self-perceptions of English reading before receiving the reading experiment. 
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3.3.3 Training Sessions 

To start the eight training sessions, the researcher conducted a sampling session 

in two steps: (1) the teacher’s modeling of word-solving strategies with elaboration 

and explanation (Dowhower, 1999), and (2) the participants’ practices of TAPPS with 

a model tape (Bereiter and Bird, 1985; Hsu, 2002; Yang, 1997).  

In the instructor’s modeling process, the subjects in the experimental group were 

instructed how to solve word problems by using the four guessing strategies. In the 

participants’ practicing process, the model tape recorded from the pilot study was 

played to help them get the gist of TAPPS technique. To remind the readers to do 

thinking aloud and take role turns, a red dot was placed at the end of every sentence 

(Olshavsky, 1977). Considering that the ninth graders’ English speaking abilities were 

not developed up to a professional level, all the oral reports both in the modeling tape 

and in the training procedure were conducted in their native language (Anderson and 

Vandergrift, 1996; Devine, 1987). 

Then, eight training sessions, forty-five minutes for each, were extended over 

eight weeks, i.e., a session for a week. During the training sessions, the researcher 

stayed in the classroom with the practitioners but did no interruption except the 

occurrence of any mechanical problems. Furthermore, representing all the 

experimental pairs, Pair 9 (number 27 of high-proficiency level and number 18 of 

low-proficiency level) was randomly selected to conduct a concurrent recording of 

their TAPPS procedure by themselves in another classroom for not being interrupted. 

In this way, this researcher could realize the students’ invisible reading process. 

3.3.4 A Post-test in Word-solving, a Post-test in Reading Comprehension, an 

Attitude Self-rating Scale (2), a Metacognitive Awareness Questionnaire (2), and 

a Response Questionnaire 

    After the end of the training sessions, all the participants in the two groups 
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immediately and individually took a post-test in word-solving and a post-test in 

reading comprehsnion, which were comparable to the pre-tests both in passage length 

and word difficulty. The next day, all of them needed to fill out the same attitude 

self-rating scale on English reading as they did before the training sessions. However, 

only the participants in the experimental group were required to fill out the 

metacognitive awareness questionnaire on English reading and a response 

questionnaire on TAPPS training in word-solving strategies.  

3.4 Data Analysis 

    To testify the research hypotheses, the researcher adopted a paired samples t-test 

and an independent samples t-test by courtesy of SPSS 10.0 to measure the pre-and 

post-test in word-solving (Research Hypothesis 1 and 2), the pre-and post-test in 

reading comprehension (Research Hypothesis 3), and the attitude self-rating scale 

(Research Hypothesis 4). With the aid of SPSS 10.0, a paired samples t-test was 

adopted for this researcher to measure the metacognitive awareness questionnaire 

(Research Hypothesis 5). To explore students’ responses to this reading activity, 

namely, TAPPS training in word-solving strategies, this researcher analyzed the 

response questionnaire in quantity (Research Hypothesis 6). Moreover, this researcher 

transcribed verbatim and categorized11 Pair 9’s thinking aloud protocols12 which 

would provide an analysis of the participants’ invisible processes of word-solving and 

reading comprehension through TAPPS procedure. 

 

 

                                                 
11 Since Pair 9 is comprised of Student 27 of high-proficiency and Student 18 of low-proficiency, this 
pair is regarded as representatives of the two levels in this study (see Appendix H), and their 
interactions are identified with two aspects in terms of occurrence frequencies and percentages: (1) 
word-solving strategies (High helps Low and Low helps High), and (2) reading strategies (Global and 
Local) according to Chern’s Contextual Word-solving Category Scheme (1986) and Young’s Reading 
Strategy Classification Scheme (1993). 
12 Thinking aloud protocols are the written records of readers’ thinking aloud procedures. 


