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CHAPTER THREE 

METHODOLOGY 

 

Participants 

Participants of this study were three classes of second-year students in a senior 

high school in southern Taiwan, with 41 or 42 students in each class. All the three 

classes were taught by the same English teacher, and thus assumed to receive similar 

instruction and training in English. To further examine if there was significant 

difference in reading and listening competence among different treatment groups of 

students, a sample General English Proficiency Test (GEPT) of the intermediate level 

developed by the Language Training and Test Center was administered one week 

before the experiment to measure the participants’ general English competence. Since 

this study was concerned with different input sources of reading and listening, only 

reading and listening sections of the sample GEPT were employed to measure the 

participants’ English competence. Before the proficiency test, steps had been taken to 

ensure that no participant had taken the same sample GEPT. 

To examine the impact of aural and written input, one of the classes was assigned 

to learn vocabulary from reading, another to learn from listening, and the other to 

learn from both reading and listening. Each class was further randomly divided into 

two subgroups treated with either a narrative or an expository text to investigate if the 

effects of different input treatments would vary with different genres. After random 

assignment of the participants within each class, one-way ANOVA was adopted to 

detect if there was significant difference among the six subgroups in reading and 

listening competence. Note that three students in three of the six subgroups were 

absent from either the subsequent tests or treatments. Only 121 students’ data were 

incorporated into the analysis of one-way ANOVA to examine the difference among 
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the six subgroups. Table 1 shows the ultimate number of participants and mean scores 

of the proficiency tests for the six subgroups.  

 

Table 1  Means and Standard Deviations for the Reading and Listening Tests 

                           Reading test                Listening test    

Group         n          M         SD             M         SD 

RN 20 55.20 15.40  61.20 12.17 

RE 20 55.35 15.25  60.25 14.51 

LN 20 56.70 11.84  60.10 13.70 

LE 20 56.84 17.76  60.47 13.29 

CN 21 55.43 12.35  59.38 13.15 

CE 20 56.85 14.19  60.15 15.37 

Note. RN = reading treatment with the narrative text; RE = reading treatment with the expository text; 

LN = listening treatment with the narrative text; LE = listening treatment with the expository text; CN 

= combination treatment of reading and listening with the narrative text; CE = combination treatment 

of reading and listening with the expository text. 

 

As shown in Table 1, mean scores for the six subgroups did not differ much from 

each other in these two proficiency tests. The score difference across groups was less 

than 2 points. Results for the analysis of one-way ANOVA, as shown in Table 2, also 

indicated that no significant difference existed in the mean scores for the six 

subgroups in either the reading test, F (5, 115) = .06, p > .05, or listening test, F (5, 

115) = .04, p > .05. These groups were thus assumed to possess similar reading and 

listening competence. 
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Table 2  One-Way ANOVA for the Reading and Listening Tests 

Source             SS          df          MS         F          p 

Reading test 

Group 65.53 5 13.11 .06 .10 

Error 23910.17 115 209.74 

Listening test 

Group 35.51 5 7.10 .04 .10 

Error 21504.99 115 188.64 

 

Instruments 

Reading Materials 

 To investigate the interaction between input treatments and genres in vocabulary 

learning, a narrative and an expository text were developed as materials in the study. 

They were deliberately designed to contain the same target words and were similar in 

length and readability, leaving genre as the only main difference between the two texts 

to be examined for its impacts on vocabulary learning. To develop two texts with the 

same target words, an expository text was developed first. Then several difficult 

words from the expository text were examined through a pilot study to determine the 

target words for the experiment. Finally, a narrative text with these target words was 

created by the researcher of this study first and modified by a native speaker of 

English. More details about text development and target words selection will be 

described in the following. 

Expository Text 

 The expository text for this study was developed with reference to the ideas from 

a magazine article Great News about Chocolate by Erickson (2005). It is a report 

about the benefits of dark chocolate, which properly reflects the current trend of 
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eating dark chocolate in Taiwan. The magazine article was 550 words in length with 

many low frequency words and complex structures. To ensure the text could be 

implemented within time limit and correspond with the participants’ language 

proficiency, the original article was rewritten thoroughly by first selecting major 

themes to be remained and then composing the themes with easier sentence structures 

and vocabulary. The resultant text was 181 words in length with readability of 7.7 on 

Flesch-Kincaid Formula (see Appendix A). Only 8 difficult words from the original 

article which had not been included in the participants’ textbooks prior to the 

experiment were deliberately remained to be the potential target words for the study, 

which account for a coverage of 4.6% unknown words in the text. As Hu and Nation 

(2000) suggested, the optimal rate of unknown words in a text should be under 5% for 

successful learning and guessing from context. Although the material in this study was 

not intended for learning from context with inference skills, this principle was still 

followed in order to provide a better learning experience for the participants. Finally, 

the simplified text was examined by a native speaker of English with an M.A. degree 

from the University of Wisconsin-Madison to ensure the coherence of the text as well 

as the accuracy of the language used in the text. 

Target Words Selection 

 To determine target words for the experiment, a vocabulary pilot test was 

administered to another class of 43 second-year senior high school students not 

assigned for the experimental treatments. The pilot test contained eight difficult words 

in the expository text, which are indulgence, artery, manufacturer, hygiene, acne, 

addict, decrease, and poll. They are either lower frequency words (i.e. indulgence, 

artery, hygiene, acne, and addict) or words not included in the participants’ textbooks 

before the implementation of the experiment (i.e. manufacturer, decrease, and poll). 
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Another 5 words which participants might have some knowledge of were also 

included in the pilot test in order not to discourage students from completing the test. 

All of these 13 words made up a 13-item vocabulary test (see Appendix B), in which 

students were asked to indicate if they recognized the words without context support 

by selecting among three options: (a) I recognize the word. It means…; (b) I am not 

sure of its meaning, but I guess it means…; (c) I don’t know the word. As the options 

suggested, students were required to supply a definition or equivalent either in 

Chinese or English if they selected the first two choices. After the pilot vocabulary 

study, the result indicated that all of the eight difficult words were unknown to the 43 

students. Therefore, these words were determined to be the target words of the present 

study and also employed to develop the narrative text as described in next section. 

Narrative Text 

 A narrative text containing these eight target words was developed by the 

researcher of this study with the following criteria kept in mind. First, the narrative 

text should be similar to the expository text in terms of length and readability. Second, 

the text should conform to the nature of a narrative text (i.e. the story grammar) as 

summarized in previous studies (Garner & Bochna, 2004; Koda, 2005; Saenz & Fuchs, 

2002; Sanacore, 1991). This text was further modified by the same native speaker of 

English who revised the expository text to ensure coherence and accuracy in grammar 

and language use. After modification, the narrative text was 189 words in length with 

readability of 7.7 on Flesch-Kincaid Formula (see Appendix C). It contains main 

characters of a goat and some crocodiles and describes the conflict between these 

characters, the process of resisting the crocodiles’ oppression, and a resolution of the 

story, which correspond to the requirement for a narrative text. Talking animals 

instead of human characters were adopted in the text to make it more like a tale for 

children since talking animals have been widely used in children’s books (MacVeagh 
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& Shands, 1982). Besides, the plot of the story was hardly plausible in our daily life 

but more acceptable in a tale of talking animals which allows our imagination to run 

wild. To prevent possible hindrance in comprehension of the text caused by the use of 

personification as the talking animals, L1 (Chinese) translations for each sentence in 

the narrative text would be provided for the students. Similarly, L1 translations would 

also be offered at the administration of the expository text to ensure equal treatment 

for the two texts. 

Vocabulary Tests 

Pretest 

The purpose of the pretest was to measure how much the participants knew about 

the target words before the treatment so as to find a basis for calculating vocabulary 

gains from the experimental treatment. To assess the students’ understanding of the 

eight target words, a test of passive recall of the word meaning and a test of passive 

recognition were designed (see Appendix D).  

The test of passive recall consists of 16 items, eight of which are the target words 

for this study and the other eight are non-target words incorporated deliberately as 

distracting items. Some of the non-target words are words not yet been formally 

instructed to the participants so far and are from the same frequency level as some of 

the target words (i.e. application, qualification) in order to obscure students’ focus on 

the target words; some are newly-learned words in students’ textbooks for this 

semester (i.e. describe, solitude) or simpler words in the texts which students may 

have some prior knowledge of (i.e. proper, disease) in order not to frustrate students 

too much. For each target or non-target word, participants were required to supply the 

L1 translation. The second test type, matching between the same 16 target/non-target 

words and their corresponding L1 translations, was designed to examine participants’ 

passive recognition of the 16 words. In this section, four more L1 translations not 
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corresponding to any of the 16 words were added as distractors. In sum, the 

vocabulary pretest contains two test types with 32 items, among which 16 are 

distracting questions composed of non-target words. 

These two types of test questions were administered separately with the more 

difficult passive recall test administered first, followed by the easier passive 

recognition test to avoid unintended gains resulting from extra exposure to the target 

words through taking the recognition test before the recall test. This procedure was 

followed throughout the pretest, posttest and the delayed posttest. 

Immediate Posttest 

The posttest was implemented immediately after the treatment to measure 

vocabulary acquisition from different input treatments. Questions for the posttest was 

the same as those for the pretest but the order of the questions and the order of the L1 

translations in the second test type was changed to minimize memory effect (see 

Appendix E). In implementing the test, the following principles were kept in mind. 

First, because participants of the listening group were only exposed to the aural input 

without seeing the word form, each item on the test was read aloud to them to assist 

them recall the word meaning. To ensure consistent test administration procedure 

across groups, the other treatment groups also took the test in the same way as the 

listening group, i.e. to see and listen to the test items simultaneously while taking the 

test. Second, the participants were not informed of a vocabulary posttest in advance in 

order to prevent them from memorizing the words by rote or through ways other than 

the input treatments in order to score high on the posttest. 

Delayed Posttest 

Questions for the delayed posttest were the same as the pretest and the immediate 

posttest. However, the order of the questions and that of the L1 translations in the 

second test type were different from the pretest and the immediate posttest to 
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minimize memory effect. 

Post-Experiment Questionnaire 

 A post-experiment questionnaire was designed to investigate the participants’ 

self-reported comprehension of the texts and to measure their affective and cognitive 

states resulting from different input treatments. Results from this questionnaire were 

aimed to help explain treatment effects on vocabulary learning. The first part of the 

questionnaire contains three items inquiring participants’ perceived comprehensibility 

of the two texts (see items 1-3 in Appendices F, G, H). The second part of the 

questionnaire is a condensed version of a learning attitude scale constructed under the 

self-determination theory (Ryan & Deci, 2000). The original scale consists of 45 items 

related to 7 dimensions of enjoyment, perceived choice, perceived competence, effort, 

tension, usefulness, and relatedness. However, as previous research suggests that 

effects of input modes can be related to degrees of learning motivation (Elley, 1989; 

Henderson, 2001) and anxiety (Elkhafaifi, 2005), only items measuring the aspects of 

learning motivation/interest and anxiety/tension were selected. Five items from each 

of the dimensions of interest (items 4-8 in Appendices F, G, H) and tension (items 

13-17 in Appendices F, G, H) were selected to measure the participants’ task-specific 

motivation and anxiety states induced by different input treatments in the current 

study. Besides, in view of Militante’s (2006) claim that students’ distraction from the 

teacher’s presentation of the text would also affect their learning, four more items 

were designed by the researcher to measure the participants’ degree of attention to the 

teacher’s instructions under different input treatments (see items 9-12 in Appendices F, 

G, H). Finally, the questionnaire for the reading-and-listening group contains one 

more item to understand whether participants of this group paid equal attention to the 

written input and aural input while both types of input were provided.  
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Input Treatments 

 The three classes were randomly assigned to three different kinds of input 

treatments: learning from reading, learning from listening, and learning from both 

reading and listening. The rationale for the experimental design was that all the 

groups were provided with the same times of exposure to the target words. Besides, 

L1 translations for each sentence in the texts and for any words that might hinder 

comprehension, including the eight target words, were provided for each group orally 

during the treatment stage since the purpose of this study was not to examine the 

easiness or possibility of inferring word meanings from written and aural context but 

only to test the effect of different input treatments on vocabulary learning. 

Furthermore, the supply of L1 translations for each sentence could also ensure similar 

comprehension of the two texts for the students and eliminate possible confusion 

caused by the personification of animals in the narrative text. To control potential 

confounding effects caused by presenting the L1 translations, translations for each 

sentence or each target word were prepared in advanced and presented in the same 

way to all the groups. Detailed steps for each treatment were presented in the 

following three sections. 

Reading Group 

Participants of the two reading subgroups were required to read silently through 

either the expository text or the narrative text presented sentence by sentence through 

PowerPoint to prevent excessive exposure to the text or target words when compared 

with the other groups. Next, the teacher presented the text again sentence by sentence 

through PowerPoint, with L1 translations for each sentence and possible unknown 

words provided orally to ensure comprehension of the whole text. During this stage, 

the teacher avoided reading any of the target words aloud in English. After 

comprehending the text, the participants were required to read the text by themselves 
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again, which was presented sentence by sentence through PowerPoint. Finally, the 

above step was repeated again to ensure the effectiveness of the input treatment and 

allow ample time for learning the vocabulary before the immediate posttest. In fact, 

all of the steps presented above were designed to create as many times of exposure to 

the target words in the form of written input as possible to establish links between 

word form and its meaning. 

Listening Group 

Participants of this group were first required to listen to either of the two texts 

read aloud in English by the teacher without seeing the text. Next, the text was read 

aloud again to the participants, with L1 translations for each sentence and potential 

unknown words provided orally. Then the text was read aloud in English twice to the 

students for a review before the immediate posttest. Throughout the experiment, the 

participants were not exposed to the written form of the texts. Treatment for this group 

was designed to build as many links between sound and meaning as possible within a 

specific period of time. 

Combination Group 

Participants of this group were first assigned to read and listen simultaneously to 

either of the two texts presented sentence by sentence through PowerPoint, with each 

sentence read aloud in English by the teacher. Then, students read and listened to the 

same text again sentence by sentence through PowerPoint, with L1 translations for 

each sentence and potential unknown words provided orally by the teacher. After 

comprehension of the text, students were required to review the text twice before the 

immediate posttest by simultaneously reading and listening to the text sentence by 

sentence through PowerPoint along with the teachers’ reading aloud in English. All 

the steps described above aimed to provide students with both aural and written input 

to establish form-meaning as well as sound-meaning links. 
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Table 3 gives an overview of the steps and allotted time for each step. 

 

Table 3  Time Allocation for Each Step in the Treatment 

 Reading group Listening group Combination 

1. Read the text 

silently.  

(2 mins) 

 

2. Read the text again 

with L1 translations 

for each sentence 

and unknown 

words provided 

orally.  

(7 mins) 

3. Read the text again. 

(2 mins) 

 

 

4. Repeat the third 

step. (2 mins) 

1. Listen to the text 

read aloud.  

(2 mins) 

 

2. Listen to the text 

read aloud with L1 

translations for 

each sentence and 

unknown words 

provided orally. 

(7 mins). 

3. Listen to the text 

again.  

(2 mins) 

 

4. Repeat the third 

step. (2 mins) 

1. Read and listen to 

the text 

simultaneously.  

(2 mins) 

2. Read and listen to 

the text again with 

L1 translations for 

each sentence and 

unknown words 

provided orally.  

(7 mins) 

3. Simultaneously 

read and listen to 

the text again.  

(2 mins) 

4. Repeat the third 

step. (2 mins) 

Time 

allocation 

for 

each step 

Immediate Posttest 

Note. L1 in the current study refers to Chinese. 

 

Procedures 

 The study extended over 22 days following a pretest-posttest-delayed posttest 
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design. One week before the pretest, an English proficiency test for measuring reading 

and listening competence was administered to all the participants in the experiment 

and indicated no significant difference among groups as described in the first section 

of this chapter.  

Pilot Study 

During the same week, a pilot study was administered to another class (N = 43) 

not assigned for the experimental treatment to examine the internal consistency 

reliability of the motivation, anxiety, and attention scales contained in the 

post-experiment questionnaire. Because the questions were asked with reference to a 

reading activity, students in the class were asked to read and listen to a short story 

before filling out the questionnaire. A story different from the two texts for the formal 

study was chosen for avoiding accidental revelation of the text content to the 

participants of the formal study. Translations for each sentence and any potential 

unknown words in the short story were provided orally to facilitate comprehension. 

Finally, the students were asked to review the story again and then fill out the 

questionnaire (see Appendix H). Analysis of the data obtained from the 43 students 

showed that Cronbach’s α values for the motivation, anxiety, and attention scales 

were .85, .83, and .80 respectively (see Table 4), indicating satisfactory internal 

consistency of the three scales. 

Table 4  Reliability Statistics for the Post-Experiment Questionnaire 

Dimensions                  Number of items            Cronbach’s α  

Motivation/Interest 5 .85 

Attention/Concentration 4 .83 

Anxiety 5 .80 

Besides, to make sure the narrative and the expository texts are of similar 

difficulty whether presented visually or orally, another 20 students not involved in the 
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formal experiment were asked to either read or listen to the two texts. Ten of them 

read the two texts silently while the other ten listened to the texts. To counterbalance 

the potential order effects, half of the students read or listened to the texts in the order 

of the narrative text followed by the expository text, whereas the other half, in the 

order of the expository text followed by the narrative text. Five comprehension 

questions designed for each text as shown in Appendices I and J were given to the 

students after they read or listened to each text. Finally, because only a small sample 

(n = 10) was involved in each input treatment, scores for the comprehension questions 

accompanying each text were analyzed by Wilcoxon signed ranks test, a 

nonparametric test, to determine if the two texts were of the same difficulty in 

comprehension either in the reading or listening mode. Results shown in Table 5 

indicated that students’ comprehension toward the two texts did not differ 

significantly in either the reading (Z = -.28, p > .05) or listening (Z = .00, p > .05) 

mode. The narrative and expository texts were thus assumed to be similarly 

comprehensible for students. 

Table 5  Wilcoxon Signed Ranks Test of Comprehension Scores 

                     Narrative text     Expository text 

Group                 M     SD       M      SD     Z      p 

Reading group (n = 10) 4.33 0.82 4.50 0.84 -.28 0.78 

Listening group (n = 10) 4.33 0.82 4.33 0.52 -.00 1.00 

Formal Study 

In the formal study, a vocabulary pretest was administered one week before the 

treatment to assess the participants’ knowledge of the target words. A one-week 

interval between the pretest and the treatment was designed to obscure the 

participants’ impression on the target words. During the treatment, six groups of 

participants were assigned to learn respectively from reading, listening to, and a 
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combination of reading and listening to a narrative or an expository text. After the 

input treatments, an immediate posttest was conducted to examine vocabulary growth, 

followed by a questionnaire to measure participants’ motivation, anxiety, and 

attention/concentration induced by different input treatments. Finally, a delayed 

posttest was administered one week after the treatment to measure the degree of 

vocabulary retention. 

An overview of the entire procedure together with the number of students for 

each subgroup is summarized in Table 6. 

Table 6  Experimental Procedures for the Study 

Day 1 

 

a. A reading and listening proficiency test was given to the six  

experimental groups 

b. A pilot test of the questionnaire was administered to another class 

c. A pilot test of the two texts was administered to another 20 students 

Day 8 Vocabulary pretest 

Day 15 Experimental treatments:  

� Immediate posttest on target words 

���� Post-experiment questionnaire 

Input treatments Subgroups n 

Reading RN: reading the narrative text 20 

 RE: reading the expository text 20 

Listening LN: listening to the narrative text 20 

 LE: listening to the expository text 20 

Combination CN: combination treatment of 

reading and listening with 

the narrative text 

21 

 CE: combination treatment of 

reading and listening with 

the expository text 

20 

Day 22 One-week delayed posttest 
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Data Analysis 

Scoring Procedures 

Scoring of the Vocabulary Tests 

With reference to the scoring principles proposed in Smith (2004), the gain score 

for each participant in the immediate posttest was determined by first excluding words 

that the participants showed knowledge of on the pretest and then calculating the ratio 

of correct items to the total number of target words previously unknown to the 

participants. The same calculation procedure was applied to both tests of vocabulary 

recall and recognition as mentioned above. For example, if a participant revealed 

knowledge of two of the eight target words in either or both of the two test types on 

the pretest, only the remaining six unknown target words were considered in the 

calculation of the gain scores on the posttest. If this participant scored three out of 

these six target words correct in the recall test and four out of the six correct in the 

recognition test on the immediate posttest, then he or she would be awarded scores of 

0.5 and 0.67 respectively for each vocabulary test. The same scoring procedure was 

followed in determining the scores for the delayed posttest. 

Scoring of the Post-Experiment Questionnaire 

For each item in the post-experiment questionnaire, the participants were 

required to select from a four-point scale to indicate the degree they consent to the 

statement: 1 for “strongly disagree,” 2 for “disagree,” 3 for “agree,” and 4 for 

“strongly agree.” Scores of the items under different domains in the questionnaire 

were calculated and analyzed respectively to see how the input treatments and 

learning performance were related to learners’ comprehensibility of the texts as well 

as states of motivation, anxiety, and attention. 

Statistical Analysis Procedures 

In the present study, two between-subjects factors (i.e. input treatments and 
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genres) and one within-subjects factor (i.e. time of assessment as the immediate 

posttest and delayed posttest) were involved in examining the effects of different input 

treatments and genres on vocabulary learning and retention. A three (group: reading, 

listening, and combination) by two (genre: narrative and expository) by two (time: 

posttest and one-week delayed posttest) ANOVA with time as the repeated 

measurement was employed to investigate the main and interaction effects of these 

three factors on vocabulary learning and retention. Whenever necessary, further tests 

of simple interaction or main effects would be employed. Besides, students’ 

self-reported comprehension of the texts, learning motivation, anxiety, and attention, 

as measured by the post-experiment questionnaire, were analyzed by two-way 

ANOVA to examine the effects of input treatments and genres on perceived 

comprehensibility of text, motivation, anxiety, and attention. Pearson correlations 

between vocabulary scores and these factors (i.e., comprehensibility of text, 

motivation, anxiety, and attention) were further computed to understand how these 

factors were related to vocabulary learning and to help interpret treatment group 

differences in vocabulary learning, whenever appropriate. Finally, because a small 

sample size (20 to 21 subjects per treatment group) was involved in this study, the 

power of statistical tests became an issue. In particular, non-significant results may be 

due to poor power resulting from small sample size rather than the lack of treatment 

effect. Therefore, in addition to ensuring no violation of homogeneity of variance 

assumption by running Levene’s test, power analysis was performed to help interpret 

the ANOVA results. 


