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ABSTRACT 

 

The purposes of this study were to investigate the degree to which Japanese high 

school students acquire vocabulary from listening, what kind of explanation better 

promotes vocabulary acquisition, whether vocabulary acquisition through listening varies 

according to the participants’ learning channel preferences, and what factors best predict 

vocabulary that is acquired through listening. The participants, 116 second-year Japanese 

high school students, were taught 45 vocabulary items embedded in nine listening passages. 

In the control condition, no vocabulary explanation was given. In the first treatment 

condition, the students were provided with a spoken Japanese translation for each target 

word. In the second treatment condition, the students were provided with a spoken English 

definition of each target word. 

Approximately 30 minutes after each listening session, an Immediate Recognition 

Posttest and a Multiple-choice Posttest were administered. Exactly the same tests were 

administered as Delayed Recognition and Multiple-choice Posttests 2 weeks after the 

instruction. Repeated-measures ANOVAs using the listening conditions as the independent 

variables and the results from the two tests as dependent variables showed that there was a 

statistically significant difference between the three conditions on the Immediate and 

Delayed Recognition Posttests. The L1 translation condition was more effective than the L2 

definition condition, and the control condition was the least effective. However, for the 

Immediate and Delayed Multiple-choice Posttests, there was no statistically significant 

difference between the L1 and L2 conditions. Two three-way ANOVAs using the learning 

channel subgroups, time, and the listening conditions as independent variables, and the 
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results from the Immediate and Delayed Recognition and Multiple-choice Posttests as 

dependent variables showed that there were no statistically significant differences among 

the three learning channel subgroups. However, the auditory learners retained more in the 

L2 definition condition than the visual and haptic learning channel groups. The final major 

analysis, a hierarchical multiple regression, indicated that passage comprehension, 

vocabulary size, and grammatical competence were statistically significant predictors of 

vocabulary acquisition through listening. 
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CHAPTER 1 

I�TRODUCTIO� 

 

The Background of the Issue 

In recent years, the importance of second language vocabulary acquisition has been 

increasingly discussed, in part because lexical knowledge is essential to language 

comprehension and use and is of primary importance to foreign language learners. 

Although there have been a number of studies concerning learning vocabulary through 

reading (e.g., Kim, 2006; Pulido, 2007), learning vocabulary through listening, which has 

received the attention of relatively few researchers, is also a promising source of 

vocabulary acquisition. For instance, some researchers have shown that students learn 

vocabulary through listening to stories or lectures (Brett, Rothlein & Hurley, 1996; Elley, 

1989). While some words are implicitly acquired, these studies showed that students 

learned more when words were explicitly explained than when they were not. Identifying 

new words and learning their meaning while listening is a naturally occurring aspect of 

language acquisition. Thus, it is reasonable to expect that if vocabulary is taught as a part of 

listening comprehension, it will significantly improve the vocabulary acquisition of foreign 

language learners primarily exposed to teaching methods based on reading. 

An additional issue concerns how the definition of new words should be provided. One 

way of initially communicating the meaning of a word in a foreign language is to provide 

an L1 translation. Although L1 translation has been criticized as being inaccurate, it has the 

advantage of being easy to understand and efficient (Folse, 2004; Nation, 2001). Another 
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common way of initially providing the meaning of lexical items is to explain them in the 

target language. It has been argued that short, direct, unambiguous, and simple definitions 

work best (Ellis, 1995; Nation, 2001). In any case, learners’ interest in the aural input and 

the comprehensibility of that input are vital for vocabulary acquisition to occur according to 

these researchers. Therefore, in order to promote lexical acquisition, teachers should 

prepare comprehensible listening materials that include a number of unknown lexical items. 

Some recent researchers (e.g., Dörnyei, 2001; Robinson, 2001) have focused on the 

significance of individual learner differences and how such differences potentially 

influence foreign language acquisition. According to Robinson (2001), learning is a result 

of the interaction between learner characteristics and the instructional contexts in which 

learning takes place. If this is the case, it is of primary importance for teachers to identify 

various approaches that cater to the learning style preferences of their students because if 

teachers apply a single approach, some students may benefit more from that approach than 

others. 

 

Statement of the Problem 

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) (1989) 

has been advocating the importance of fostering communicative competence in foreign 

language classes for the past sixteen years, but to date Japanese students’ communicative 

abilities have not improved greatly. Part of the reason why many Japanese students cannot 

communicate effectively in English is due to their lack of lexical knowledge. Designing an 

efficient vocabulary development program is vital in foreign language teaching contexts 
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because unlike ESL learners, EFL learners have relatively few opportunities to encounter 

large amounts of naturalistic input or to use the vocabulary that they learn communicatively 

outside the classroom. After six years of studying English in order to pass high school and 

university entrance examinations, Japanese university students are said to have fairly large 

reading vocabularies, but they frequently encounter difficulty recognizing known lexis 

when it is spoken. Despite this weakness, most commercial textbook writers continue to 

focus on teaching vocabulary in written form; to date few attempts have been made to 

rectify the current situation. Yet another problem that has received little attention concerns 

the relationship between individual learner differences and pedagogical approaches that 

cater to the learning style preferences of these students. This is an important issue because 

some studies (e.g., Kroon, 1985; Rochford, 2003) have shown that individuals learn to 

differing degrees depending on the extent to which teaching methods are congruent with 

their preferred learning styles. 

 

Purposes of the Study 

The primary purpose of this study is to investigate two vocabulary teaching techniques 

for Japanese EFL learners who have few opportunities to process English lexis in aural 

contexts. A second purpose is to investigate how the two techniques are related to the 

students’ learning channel preferences, working memory capacity, breadth of vocabulary 

knowledge, passage comprehension, and English proficiency, by identifying the best 

predictors of vocabulary learning through oral input. 
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Significance of the Study 

As stated above, the primary purpose of this study is to investigate two techniques for 

initially teaching vocabulary to foreign language learners of English, the use of the native 

language and target language definitions. If the use of the L1 is more efficient than L2 

definitions in teaching foreign language listening vocabulary, teachers should make use of 

it. In addition, the results may shed light on the efficacy of using knowledge of individual 

differences in order to improve the effectiveness of classroom listening activities. The 

approach investigated here, learning vocabulary while listening to passages for 

comprehension, may pave the way for more effective vocabulary acquisition tasks that are 

suitable for students with a particular learning style preference. 

 

The Audience for the Study 

This study will benefit researchers who are interested in foreign language vocabulary 

acquisition through oral input. The results of this study can serve as a starting point for 

research concerning the relationship between different instructional approaches and their 

relationship to individual learner differences. A second audience for this study is teachers of 

English as a foreign language, and particularly those teaching Japanese students. The 

teachers who put the results of this study into practice will also benefit by providing 

instruction that has been shown to be effective in one context. The results of this study will 

also benefit foreign language learners who will possibly be able to study more effectively 

based on their learning style preferences. If they are taught in the way that they prefer to 

learn, they can potentially learn faster and retain more vocabulary items. 
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An Overview of the Study 

Chapter 2 is a review of the literature concerning L1 vocabulary learning through 

listening, L2 vocabulary learning through listening, and learning styles. Chapter 3 presents 

information about the participants, the methodology, the instruments, and the procedures 

used in the study. The results of Rasch analyses for the five instruments used in this study 

are presented in Chapter 4. The results for each of the research questions are reported in 

Chapter 5, and Chapter 6 is a discussion of the findings. A summary of the findings, 

limitations, and suggestions for future research are presented in Chapter 7. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

The review of the literature is divided into four sections. The purpose of the first 

section is to consider basic issues in teaching vocabulary, namely the importance of 

providing learners with opportunities to engage in both implicit and explicit learning. The 

second section is a review of the literature concerning L1 vocabulary learning through oral 

input. The third section is a review of this same issue where L2 vocabulary learning is 

concerned. The fourth section is a review of the literature concerning five variables that are 

considered to contribute to vocabulary acquisition through listening: working memory, 

learning styles, vocabulary size, listening competence, and grammatical competence. 

 

Underlying Propositions About Vocabulary Learning 

One controversy in the field of second language vocabulary acquisition (SLVA) 

concerns which approach should receive the greater focus, explicit or implicit learning. The 

need for large amounts of meaningful input is well accepted by a number of authorities as it 

is believed to engage implicit mechanisms. Nagy and Herman (1987) stated that the vast 

majority of first language vocabulary is learned gradually through repeated exposures to 

words in various contexts and therefore teachers should promote extensive reading because 

it can lead to greater vocabulary growth than any form of explicit instruction ever could. 

They argued that teaching specific words will not in itself contribute substantially to the 

total size of learners’ vocabulary. According to Krashen (1989), comprehensible input is an 
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essential component of successful language acquisition as it enables students to assimilate 

vocabulary provided in natural contexts. He denied the need to explicitly teach grammar or 

vocabulary. 

Ellis (1994, 1995) discussed how a large number of vocabulary items are acquired 

unconsciously or consciously without explicit instruction throughout a person’s life and 

saw experience as being a strong component of learning. He explained that this is a simple 

result of use: “a new vocabulary item whose meaning is apparent from its context is simply 

understood and learned implicitly or incidentally, without conscious effort to commit it to 

memory” (p. 219). However, Ellis did not rule out the importance of explicit learning on 

the part of the learners using metacognitive strategies, such as imagery techniques, to 

remember new vocabulary. 

Ellis (2005) also referred to the importance of experience as a primary condition for 

learning. He stated that implicit knowledge should be the ultimate goal of any instructional 

program. One of the educational principles that he argued in favor of is that communicative 

input should be maximized both inside and outside class. Ellis further discussed the 

teacher’s role in creating opportunities for students to receive input outside the classroom 

and ensuring that the learners use available resources. He also stated that instruction needs 

to take account of individual learner differences, catering to variation in the nature of the 

learners’ aptitude, such as their preferred approach to language learning. 

Coady (1997), in a discussion of L2 vocabulary acquisition through extensive reading, 

emphasized the importance of having learners choose the books in which they are 

interested in order to promote effective vocabulary acquisition. However, he also discussed 
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the limits of implicit instruction and proposed that teachers need to ensure that students 

acquire at least the basic 3,000 high frequency word families through explicit study so that 

they are able to acquire vocabulary incidentally through extensive reading more effectively. 

Nation (2001) warned against unbalanced approaches to vocabulary instruction by 

stating that “Explicit attention to form and system should never occupy more than 25% of 

class time, but it should not be absent” (p. 58). He underscored the value of implicit 

learning by experience, while also stressing that both implicit learning and explicit attention 

to words are useful. He emphasized that attention to forms and rules must be supported and 

prepared for by experience with the items in use. 

Hunt and Beglar (2005) stated that effective second language vocabulary acquisition is 

particularly important for English as a foreign language (EFL) learners who frequently 

acquire impoverished lexicons despite years of formal study. They argued that explicit 

vocabulary instruction is vital and that guessing from context is insufficient because of the 

difficulty of increasing vocabulary size through inferring unknown word meaning, 

especially for less proficient learners. They proposed the need for developing a curriculum 

that achieves a pedagogically sound balance between explicit and implicit activities for L2 

learners at all levels of development. They also emphasized the importance of strategy 

development by each individual in order to optimize the conditions for successful lexical 

acquisition. 
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L1 Vocabulary Acquisition Through Listening 

We learn our first language vocabulary through listening and communicating with our 

parents and peers. However, vocabulary acquisition through listening requires that learners 

comprehend much of what they hear. Findings from L1 studies of vocabulary acquisition 

have indicated that the repeated reading aloud of stories is one effective approach to 

encouraging the incidental learning of vocabulary. 

Wells (1986) investigated whether children made general vocabulary gains from 

hearing stories read aloud by a caretaker. He analyzed the dialogues between a 3-year old 

child and her mother, who read books aloud and interacted with her child. Wells stated that 

children who have been read to develop a mental model of the world and a vocabulary with 

which to talk about it. As a result, these children find themselves at a great advantage as the 

content of the school curriculum expands beyond first-hand experience. He stated that the 

importance of reading aloud to young children lies in its power to create possible or 

imaginative worlds through the use of words, worlds that cannot be created by showing 

pictures to children or having them engage in tasks such as matching names and pictures. 

He found that the frequency of listening to stories at home contributes a great deal to 

vocabulary acquisition and oral language ability at age 10. 

Ewers and Brownson (1999) investigated the effect of active versus passive storybook 

reading conditions on the vocabulary acquisition of 66 kindergarteners. The children were 

categorized as having large or small vocabularies based on the Peabody Picture Vocabulary 

Test, and they were randomly assigned to two conditions, (a) active participation by 

answering a what or where question immediately after each sentence containing a target 
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word, or (b) passive participation by listening to a recast containing a familiar synonym for 

each target word. A story book appropriate to the age group was read to the children. The 

dependent variable, vocabulary acquisition, was measured by the Senechal Vocabulary Test 

(Adapted), which was used as both the pretest and Immediate Posttest. A 2 x 2 (Vocabulary 

level by reading method) Factorial ANOVA revealed that the High Vocabulary participants 

acquired significantly more words than the Low Vocabulary participants, F(1,62) = 5.37, p 

< .05, and the children in the Active Participation group acquired significantly more words 

than their peers in the Passive Participation group, F(1, 62) = 19.59, p < .01. The 

researchers did not find a significant interaction, indicating that children with higher prior 

knowledge acquired more target words than did lower vocabulary peers regardless of the 

reading method. Ewers and Brownson also did not find a statistically significant difference 

in vocabulary learning between children with greater working-memory ability and peers 

with relatively less ability. They argued that for their sample, which had a mean age of 6.0, 

their vocabulary acquisition was influenced more by increasingly complex conceptual 

demands inherent to a higher level of emerging literacy than by phonological working 

memory skills. They concluded that vocabulary acquisition research exploring the 

interaction between reading methods, phonological working memory, and other critical 

information processing characteristics of young children has both practical and theoretical 

importance and should be extended to include demographically diverse samples. 

Eller, Pappas, and Brown (1988) investigated the relationship between two related 

activities, repeated exposures to stories and repeated retelling efforts on the acquisition of 

specific words from texts read aloud. The researchers read two storybooks to 20 
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kindergartners individually and then told them to talk about the stories. A coding system, 

which enabled the researchers to examine the process by which children might learn the 

target words, was established. The system consisted of five general categories organized 

along an ordinal continuum. It ranged from no use to accurate knowledge and generalized 

knowledge. The researchers found that the participants increased their accurate uses of 

literary vocabulary words across three instances of reading and retelling the story. The 

findings supported the researchers’ hypothesis that the process of vocabulary development 

is gradual and moves from no knowledge to partial knowledge and then to accurate and 

generalized use. 

Swedberg (2004) commented on this study as follows: 

One of the implications of this study mentioned by the authors was that, when 

hearing text read aloud, poor readers may benefit more from reiteration of 

context than better readers. One way to emphasize context while reading aloud 

is to pause while reading in order to explain word meanings. This practice is 

also supported by an emerging body of research targeting word learning from 

impromptu discussions of word meanings. (p. 31) 

Swedberg (2004) studied the effect of listening on vocabulary acquisition in 20 

parent-child dyads made up of 5- and 6-year old children and their parents. She examined 

whether the reading of informational texts and explanations of the meanings of targeted 

words by the parent led to significantly greater word acquisition than reading aloud without 

explanation. A two-way repeated measures ANOVA for Test Time (pretest versus 

Immediate Posttest) x Condition (explanation provided versus no explanation) was 
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conducted in order to evaluate the effect of explanations on learning the targeted words. 

Swedberg found that the main effect for Test Time was statistically significant, F(1, 19) = 

29.27, p < .001, though she did not find a statistically significant difference between the 

two conditions. Swedberg speculated that significant differences were found in the 

preceding research (Elley, 1989; Penno, Wilkinson, & Moore, 2002) because explanations 

were given three times. However, in Swedberg’s study the participants only received a 

single exposure to each word, a feature that resulted in little learning. She speculated that 

three exposures to the explanation of each word logically reinforce children’s memory and 

understanding of word meanings more effectively than the single exposure that was 

provided in her study. However, Swedberg concluded that explaining some of the words in 

the text may have raised the children’s awareness of the meaning while they were listening 

to the text. 

Brett, Rothlein, and Hurley (1996) compared the effects of three conditions on 175 

fourth graders’ vocabulary acquisition: listening to stories with a brief explanation of the 

meaning of unfamiliar target words as they were encountered in the stories, listening to 

stories with no explanation of the words, and having no systematic exposure to the stories 

or vocabulary (the control condition). The researchers used a 3 (group: story with word 

explanation, story only, and control) x 2 (book: Bunnicula and The Reluctant Dragon) x 3 

(time: pretest, Immediate Posttest, and delayed Immediate Posttest) ANOVA with time as 

the repeated measure. They found that fourth graders acquired new vocabulary from 

listening to stories if there is a brief explanation of new words embedded in the stories. 

Follow-up analyses of the statistically significant book group effect revealed that students 
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listening to the story with word explanations scored significantly higher than the other two 

groups on the vocabulary from Bunnicula, F(2,173) = 55.17, p > .0001 and from The 

Reluctant Dragon, F(2,173) = 18.96, p > .0001. Brett, Rothlein, and Hurley concluded that 

reading books aloud to L1 children with a brief explanation of unfamiliar words contributes 

a great deal to vocabulary acquisition. 

Penno, Wilkinson, and Moore (2002) evaluated the effect of listening to stories on 47 

L1 children’s vocabulary growth. The children listened to two stories read to them in a 

small-group setting on three occasions, each one week apart. Target vocabulary items and 

items that allowed the researchers to assess whether the participants identified them by 

generalizing their knowledge of the target words were selected and pre- and immediate 

posttest multiple-choice vocabulary measures were administered in order to measure 

vocabulary gains. In addition, a reading-retelling task was used to measure the participants’ 

knowledge of the target and generalized words. For one story, the children listened to the 

reading and were given explanations of target word meanings; for the other, the children 

were not given explanations. The children acquired new vocabulary from listening to one of 

the stories, with both frequency of exposure and the teacher’s explanation of the target 

words enhancing vocabulary learning. The results showed that the students made 

statistically significant gains from pretest to immediate posttest with F = 40.28 p < .01, 

critical F(1, 108) = 6.88, p < .01. There was a marginal effect for explanation. Students who 

received explanations scored higher (M = 11.21, SD = 8.42) than students who did not (M = 

4.90, SD = 4.94). However, higher ability children, who were identified based on the 

Renfrew Action Picture Test (RAPT, Renfrew, 1988) and the Word-Finding Vocabulary 
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Scale (WFVS, Renfrew, 1990), which were administered prior to the study, made greater 

vocabulary gains than the lower ability children across all conditions. The researchers 

concluded that although both story groups benefited from an explanation of the target 

words, the group that heard one story made greater gains on the reading-retelling with 

explanation than did the group that heard the other story, indicating that the choice of book 

plays a role in the amount of learning that occurs. 

Dickinson and Smith (1994) investigated the long-term effects of preschool teachers’ 

book readings on L1 children’s vocabulary and story comprehension. Their primary data 

came from transcriptions of videotaped book reading sessions. They recorded the utterances 

made before, during, and after the reading of the books and divided the utterances into three 

categories: cognitively challenging talk that included talk about vocabulary, talk with lower 

cognitive demands such as choral reading, and talk that served to manage interaction, 

which included task organization (e.g., where to sit and how to behave), requests for 

attention, and general feedback to speakers. They named these approaches in ways that 

reflect the most salient features of the interactional patterns: co-constructive, which was 

characterized by high amounts of talk between the teacher and the children, 

didactic-interactional, where most of the teacher-child interaction during the reading dealt 

with immediate recall or task organization, and performance oriented, where talk tended to 

be reserved for before and after the story was read and the talk that did occur was analytical 

in nature (e.g., vocabulary explanation). Using group membership as a predictor and a 

standardized vocabulary test (PPVT-R) score as the dependent variable, they found a 

statistically significant effect for group membership (F = 5.62, p < .01). Post hoc 
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comparisons between the groups revealed that the children who had been in the 

performance-oriented classrooms performed better to a statistically significant degree on 

the PPVT-R than the children who had been in the didactic-interactional classroom [F (2, 

20) = 5.62, p < .01]. This indicated that the children learned vocabulary more efficiently 

when the interaction concerning the contents of the reading took place mostly before and 

after the reading of the books. This approach enabled the students to focus on both 

comprehension of the text and particular vocabulary items. They concluded that the way the 

talk concerning the meaning of vocabulary items was presented influenced the amount of 

vocabulary acquisition. 

Elley (1989) investigated L1 children’s vocabulary acquisition from listening to stories. 

In the first study, 157 7-year-old children in New Zealand participated in the experiment. 

Gumdrop at Sea by Val Biro (1983), which was considered to be appealing to the children 

of this age group, was read to the children three times a week without any vocabulary 

explanation. The scores on the pretest and Immediate Posttest showed that the children 

acquired an average of 15% of the new words. In the second study, Elley estimated the 

effects of the teacher explanation of unfamiliar words and the effects of the material that 

provided those words with 178 8-year-old children. For the first treatment, the teachers read 

two stories and explained the meaning of the target words as the children listened. For the 

second treatment, the teachers read the stories without any explanation. The control group 

did not listen to the stories. The results showed that the book reading provided the children 

with a significant source of vocabulary acquisition whether or not the meaning of unknown 

words was provided. However, the learning that resulted with one of the books was much 
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less impressive than that from reading the other book with different characteristics. Thus, 

Elley demonstrated that one of the most important conditions to encourage learning in this 

study was related to the choice of what is read, namely, interest. He explained that the 

differing amounts of vocabulary learning from the two stories resulted from the lack of 

involvement of the learners with one of the stories. In addition, Elley examined the features 

that best predicted whether a particular word would be acquired when a story was read 

aloud without explanation. He hypothesized that six word-related variables, the number of 

occurrences, the number of pictorial occurrences, helpfulness of meaning cues, importance 

to plot, vividness, and familiarity of concept, were related to vocabulary gain and entered 

them as independent variables into a multiple regression analysis with mean percentage 

gain for each word as the dependent variable. The features that best predicted whether a 

particular word would be learned was reported in Pearson correlations between vocabulary 

gain scores for each word and word-related variables. Among the six variables, the number 

of occurrences in the story and the number of pictorial occurrences produced the highest 

correlation with vocabulary gain (r = .60), and the importance to the plot and the 

helpfulness of the meaning cues produced the next highest correlation (r = .55) with 

vocabulary gain. Thus, Elley showed that acquisition was related to the features of the 

words that were read in the stories to a certain extent in addition to the learners’ interest in 

the book that was read to them. 

Nation (2001) commented on the conditions of vocabulary acquisition in Elley’s study 

by stating that, “the vocabulary most likely to be learned was strongly related to the main 

idea of the story” (p. 118). Regarding learning vocabulary through listening to stories, 
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Nation recommended that teachers supplement story telling with pictures, by using 

blackboard drawings, an OHP, or a blown-up book in order to enhance vocabulary learning. 

 

Learning Second Language Vocabulary Through Listening 

Ellis (1995) investigated the factors affecting L2 vocabulary acquisition from aural 

input with 51 Japanese high school students. In one treatment (Group 1), the input was 

pre-modified in the sense that definitions and explanations were built into the text. In the 

other treatment (Group 2), the input was interactionally modified, that is, definitions and 

elaborations occurred when the students requested them. The two Immediate Posttests, 

which were administered two days after the treatment and 2 weeks after the treatment in 

order to examine long-term retention, required the participants to translate the target items 

into Japanese. In the Delayed Posttest, which was administered approximately 2 months 

later, the participants were given a picture of a kitchen and a list of target items in English 

and they were asked to label the picture using all the target items. The scores for the 

interactionally modified input group were significantly higher. The scores on the 

Recognition Immediate Posttest (t = 4.88, df = 49, p < .001), Immediate Multiple-choice 

Posttest (t = 3.28, df = 49, p < .002), and the Delayed Posttest (t = 2.99, df = 49, p < .004) 

were 2.52, 2.59, and 4.70 for the pre-modified input group and 6.00, 4.75, and 7.08 for the 

interactionally modified input group. However, the latter treatment took a longer time to 

complete; thus, time-on-task was unequal. In the interactionally modified input conditions, 

it was found that shorter definitions with fewer defining characteristics resulted in more 

acquisition. Ellis concluded by noting that the finding that premodified input was more 
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efficient in promoting acquisition than interactionally modified input is encouraging for 

teachers who teach in a context where negotiation is difficult to achieve for one reason or 

another. 

In an attempt to investigate whether listening is effective for adult learners’ foreign 

language vocabulary acquisition, Vidal (2003) explored the effect of EFL proficiency and 

lecture comprehension on vocabulary acquisition. The participants were 122 first year 

university students who were pre-tested on their knowledge of the target words. They were 

presented with a series of three 15-minute videotaped lectures. After completing true-false 

comprehension questions, the participants were tested on their knowledge of the target 

words. They were tested again one month later for their retention of the same vocabulary 

items. The main effect was examined using a repeated-measures ANCOVA with time 

(before listening, immediately after listening, and 2 weeks after listening) as the 

within-group factor and proficiency in English and lecture comprehension as the covariates, 

and the two Immediate Posttest scores as the dependent variables. After applying the 

Huynh-Feldt epsilon adjustment to correct the degrees of freedom because the sphericity 

assumption was not met, the main effect was found to be statistically significant, F(1.685, 

192.084) = 98.428, p = .000. The interaction effect between lecture listening and 

proficiency was also statistically significant F(1685, 192.084) = 147.626, p < 0.001, which 

indicated that the effect of lecture listening on vocabulary gain was not the same across all 

values of the covariate. She concluded that listening to academic lectures can be a source of 

EFL vocabulary acquisition and that the findings of her study indicated that vocabulary 

gain and retention are influenced by the participants’ EFL proficiency as well as by their 
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degree of lecture comprehension. Her study also showed that part of the vocabulary 

knowledge acquired was retained in memory for a period of at least 4 weeks. 

 

Variables Contributing to Vocabulary Acquisition Through Listening 

One purpose of this study is to investigate five variables that potentially contribute to 

vocabulary acquisition through listening: working memory, listening competence, grammar 

knowledge, vocabulary size and learning style. Each of these variables is reviewed in the 

following sections. 

 

Working Memory 

Working memory has traditionally been thought of as an active memory system that is 

responsible for the temporary maintenance and simultaneous processing of information that 

is typically required in complex cognitive tasks. Harrington and Sawyer (1992) stated, 

“working memory capacity thus reflects both ongoing processing and storage elements, and 

differs from traditional conceptions of static short-term memory in which the emphasis was 

on the ability to passively store bits of random information for example, strings of random 

digits or words” (p. 26). Just and Carpenter (1992, pp. 122-123) proposed that although 

working memory plays a central role in all forms of complex thinking, such as reasoning, 

problem solving, and language comprehension, its role in language comprehension is 

especially evident because comprehension entails processing sequences of symbols that are 

produced and perceived over time. Therefore, working memory plays a critical role in 

storing the intermediate and end products of readers’ or listeners’ computations as they 
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construct and integrate ideas from the stream of successive words in a text or spoken 

discourse. 

Several researchers have investigated the relationship between phonological memory 

and vocabulary learning. Gathercole and Baddeley (1989) showed that the short-term 

phonological storage component of working memory played a role in the acquisition of L1 

vocabulary by young children. In a longitudinal design, the vocabulary skills of 104 

children entering school between the ages of 4 and 5 were tested and retested one year later. 

On both occasions, phonological memory was investigated by requiring the children to 

repeat back nonwords varying in length and complexity. Nonverbal intelligence and reading 

were assessed using standard tests. The phonological memory score was moderately 

correlated with vocabulary at both age 4 (r = .53) and age 5 (r = .57), in both cases 

accounting for a substantial and statistically significant proportion of the variance when all 

other predictors were removed by hierarchical regression. Phonological memory at age 4 

also accounted for a significant amount of variance in vocabulary scores at age 5, a finding 

consistent with the view that phonological memory is involved in the acquisition of new 

vocabulary by children. 

Gathercole, Service, Hitch, Adams, and Martin (1999) explored the nature and 

generality of the developmental association between phonological short-term memory and 

vocabulary knowledge. Eighteen children aged between 4 years 0 months and 4 years 3 

months participated in this study. In study 1 the researchers investigated whether the link 

between vocabulary and verbal memory arises from the requirement to articulate memory 

items at recall or from earlier processes that are involved in the encoding and storage of the 
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verbal material. Three phonological memory measures correlated statistically significantly 

with the vocabulary measure: nonword repetition, r (16) = .54, p < 0.05; nonword 

recognition, r (16) = .72, p < 0.001; digit span, r (16) = .67, p < 0.01. However, the three 

memory tests were not consistent in their degrees of association with the articulation rate 

measure. Only nonword repetition was significantly correlated with the vocabulary measure. 

The results favored the view that phonological short-term memory capacity, rather than 

speech output skills, constrains word learning. In study 2 the researchers found that the 

vocabulary score was moderately correlated with both nonword repetition scores, r (63) 

= .61, and digit span scores, r (63) = .44, p < .05. Phonological memory scores were also 

positively and significantly correlated with vocabulary scores in the older children: 

nonword recall, r (58) = .39, p < .001; digit span, r (58) = .45, p < .001. The researchers 

concluded that phonological memory constraints on word learning remain significant 

throughout childhood. 

Service (1992) examined the English learning of 44 Finnish children over a three-year 

period by investigating the relationship between the ability to create accurate phonological 

representations in working memory and foreign-language learning in a classroom setting. 

Three tasks were used for prediction. In the pseudoword repetition tasks, pupils had to 

repeat aloud tape-recorded pseudowords that sounded like Finnish or English. In another 

task, the pseudoword copying task, the pupils saw strings of letters resembling Finnish or 

English words and were asked to write them down as accurately as possible when they had 

disappeared from view. When comparing syntactic-semantic structures, the pupils had to 

find the syntactically matching pairs from two sets of Finnish sentences. Repetition 
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accuracy for English pseudowords was a strong correlate with English learning (r = .66, p 

< .001). The correlation between copying error rates and English grades was r = -.63, 

indicating that copying accuracy was also a strong correlate with English learning. Service 

showed that repetition and copying accuracy were specifically related to language learning. 

She concluded that the ability to represent unfamiliar phonological material in working 

memory underlies the acquisition of new vocabulary items in foreign-language learning. 

One commonly used measure of working memory capacity is Daneman and 

Carpenter’s (1980) reading span test, in which participants read a series of sentences while 

simultaneously attempting to remember the final word of each sentence. Harrington and 

Sawyer (1992), in their investigation of the correlation between working memory capacity 

and EFL proficiency, used a version of the reading span test and L2 English digit span and 

word span to measure the participants’ memory capacity. Thirty-four students in a 

prematriculation summer Intensive Program at an English language graduate institution in 

Japan participated in their study. In addition to the memory tests, the researchers used the 

reading/grammar subsections of the TOEFL to measure L2 proficiency and a cloze test as a 

measure of global comprehension. The cloze test was based on a 350-word passage from a 

textbook on international management. Every seventh word was deleted, and exact word 

scoring was used. The digit span test, which consisted of sets of three strings of random 

digits and the word span test, which consisted of sets of three strings of unrelated words, 

were presented on tape at the rate of one digit or word per second. The participants turned 

over the answer sheet that was initially turned face down, and wrote the digits and words 

that they could recall. The reading span test sentences were presented on cards. The cards 
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were placed in front of each individual participant one at a time. The participants read the 

sentence aloud and at the end of each set of sentences they were presented with a prompt to 

recall the final word of each sentence in the set. The dependent measure was the number of 

words recalled. The results showed that the L2 English digit span and word span measures 

did not correlate with the TOEFL measures or with the cloze to a statistically significant 

degree, but the L2 English reading span measure had a statistically significant correlation 

with TOEFL Grammar, r (30) = .57, p < .001 and TOEFL Reading, r (30) = .54, p < .001. 

The L2 reading span measure and the cloze had a weaker correlation that did not reach 

statistical significance, r (30) = .33, p < .06. Harrington and Sawyer concluded that the 

reading span test is a proper working memory test designed to tap both processing and 

storage functions in immediate processing. 

 

Listening Competence 

Rost (2002) stated that recognizing words in fluent speech is the basis of 

spoken-language comprehension. Listeners need to identify words and activate knowledge 

of word meanings rapidly. Words are recognized essentially in a linear fashion, though 

context influences recognition speed and words may be recognized retroactively. If we 

assume that listeners possess metacognitive knowledge of the lexis of the language being 

spoken, there are several simultaneous processes involved in word recognition. Most 

importantly, words are recognized through the interaction of the perceived sound and the 

listeners’ knowledge of the likelihood of a word being uttered in a given context. A word is 

recognized when the analysis of its acoustic structure eliminates all candidates but the most 



 24 

likely or most relevant candidate. Although individuals may err in recognizing words in an 

utterance, spoken language comprehension can usually continue successfully because 

listeners can make inferences about the meaning of utterances through other sources of 

information such as context, grammar, or extralinguistic information. Rost also stated that 

in contrast to L1 acquisition, in L2 acquisition there is wide acceptance that the processes 

of comprehending input are not identical with the processes of acquiring the L2 through 

oral input. While the former refers to comprehending meaning from input, the latter refers 

to processing input in order to learn the language. Krashen (1989) discussed the importance 

of input in acquiring foreign languages, but he failed to provide evidence that input turns 

into intake, which is what is actually stored in a learner’s long-term memory. Brown (1994) 

claimed that the conversion of input into intake is crucial in considering the role of listening 

in language learning. According to van Patten (1996), only a fraction of the input becomes 

intake and has a permanent effect on the learner’s acquisition of the L2. Rost stated that the 

process of learning to listen and listening to learn do not coincide; therefore, simply 

understanding messages does not necessarily contribute to the learner’s developing 

understanding of the language. 

Linguistic processing is not the only aspect of listening competence. According to 

Peterson (2001), listening is a multilevel, interactive process of meaning creation. Higher 

level processes are driven by listeners’ expectations and understanding of the context, the 

topic, the nature of the text, and the nature of the world, while lower level processes are 

triggered by acoustic signals and are then primarily concerned with determining syllable 

boundaries and identifying words. 
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Clark and Clark (1977) viewed listening comprehension as the internal reproduction of 

a speaker’s message in the listener’s mind, making successful listening dependent on the 

reproduction of the meaning as much as the speaker’s intention. Nagle and Sanders (1986) 

offered a model of comprehension that incorporates the distinction between controlled and 

automatic processing as well as the active role of the listener in attention and monitoring. 

They suggested that an executive decision maker decides how to deal with input and a 

feedback loop allows the listener to monitor comprehension in progress. 

Rost (2002) stated that learning from listening requires activating prior knowledge or 

knowledge schemas and updating them through addition, negation, generalization, 

reduction, or abstraction. Learning from listening ranges from the temporary retention of 

information from a text to the integration of prior knowledge with the knowledge gained in 

the text. 

 

Grammatical Competence 

Brown (1994) defined grammar as “a system of rules governing the conventional 

arrangement and relationship of words in a sentence” (p. 347). He viewed grammatical 

competence as part of organizational competence, which is a complex array of rules that 

govern the form that sentences take or how people string sentences together. He stated that 

grammatical competence is necessary for facilitating communication, but is not sufficient to 

enable foreign language learners to understand and properly use the target language. It is 

meaningless to recognize the arrangement and relationship of words in a sentence without 

activating semantics, which involves the set of meanings in an utterance, and pragmatics, 
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which indicates which of the meanings should be chosen from the possible meanings that 

suit the context. 

Grammatical competence can act as a contributing factor in the acquisition of 

vocabulary through listening because of its role in listening comprehension. Rost (2002, p. 

26) stated that listeners draw on grammatical knowledge, such as word order, subject-verb 

agreement, pro-form agreement, and case inflections, although they do not assign all 

recognized units (words) into grammatical constituents and do not necessarily compute a 

precise relationship between these constituents. In analyzing incoming speech, higher 

proficiency listeners assign recognized words into grammatical categories (content words 

or function words) and assign structural and semantic relations between them. 

 

Vocabulary Size 

It is inefficient for second language learners to randomly select words to learn because 

some words are much more useful than others. Nation (2001) distinguished four kinds of 

vocabulary: high frequency words, academic words, technical, and low-frequency words. 

He stated that high frequency words are well-represented by West’s (1953) A General 

Service List of English Words, which includes the 2000 high frequency word families of 

English. According to Nation, in order to reasonably understand spoken English and guess 

from context, learners need to know at least 95% of the running words in the text. He 

emphasized the importance of learning high frequency words and that teachers should make 

efforts to support learners to acquire them. However, after acquiring the high frequency 

2000 words of English, the learners should increase their vocabulary based on their specific 
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purposes for using English. For instance, Nation stated that formal academic language 

would require knowledge of the academic words listed in the Academic Word List (AWL) 

(Coxhead, 2000), the sub-technical academic vocabulary common to a wide range of 

academic disciplines. 

Laufer (1989) investigated what percentage of word tokens need to be understood in 

order to understand a reading text reasonably well. She defined reasonable comprehension 

as a score of 55% or more. The percentage of word tokens known was calculated by asking 

learners to underline unfamiliar words in the text and adjusting this score by the number of 

words mistakenly said to be known as determined by a Recognition test. Laufer found that 

the group that scored 95% and above on the vocabulary measure had a significantly higher 

number of successful readers than those scoring below 95% (t = 8.25, > 3.46, p = .001). 

Nation (2001) stated that in order to reach 95% coverage of academic text, a vocabulary 

size of around 4,000 word families is necessary. This should consist of 2,000 

high-frequency words, about 570 general academic words, 1,000 or more technical words, 

proper nouns, and a limited number of low-frequency words. 

Hu and Nation (2000) compared the effect of four text coverages on reading 

comprehension of a fiction text with 66 adults preparing for undergraduate or post-graduate 

study in an English speaking university. Hu and Nation prepared four versions of a story in 

terms of the percentage of the known words to the participants, 100%, 95%, 90%, and 80% 

versions, by modifying the vocabulary in the story. The researchers used multiple-choice 

questions as well as written recall questions for comprehension measures. The data from 

the two comprehension measures was tested using a simple regression model in SPLUS. 
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The ANOVA test of the null hypothesis of slope = 0 for the multiple-choice questions and 

the written recall questions were statistically significant, F(1, 64) = 58.75, p < .00 and F(1, 

64) = 105.3, p < .00, respectively. This showed that comprehension improved as the text 

coverage by the known words increased. Their results suggested that if 20% of the words in 

a fiction text are unknown, the story will not be comprehended adequately and that 98% 

coverage is necessary in order for second language learners to adequately understand a 

fiction text that does not require specialized background knowledge. 

In order to determine if lexical richness in writing is directly related to measures of 

vocabulary size, Laufer and Nation (1995) investigated the correlations between writing 

proficiency and the vocabulary knowledge of 65 university students studying English in 

New Zealand and Israel. Laufer and Nation used the total scores on the active version of the 

Vocabulary Levels Test, which elicited the use of the target words at five frequency levels 

in given sentences (i.e., the second 1,000, the third 1,000, the fifth 1,000, the University 

Word List, and the tenth 1,000), in order to estimate the participants’ breath of lexical 

knowledge. The Lexical Frequency Profile (LFP) (Laufer & Nation, 1995) was used to 

examine the proportion of words in learners’ written compositions at three levels, the 1,000 

word level, the University Word level, and the level beyond the first two levels. Laufer and 

Nation found that the higher levels of knowledge on the productive levels test was 

associated with the use of fewer words at the 1,000 word level and more words at the 

University Word List and low frequency levels. Laufer and Nation concluded that the LFP 

discriminates between learners of different proficiency levels and that vocabulary size can 

indicate vocabulary richness in communicative, written language use. 
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Learning Styles 

Although it is important to study vocabulary acquisition through listening, the attempt 

to teach vocabulary in this way may not work equally well for every student because of 

individual learning style differences. Thus, in researching vocabulary acquisition through 

listening, it makes sense to consider students’ learning styles based on the notion that the 

students’ preferred style or channel of learning is one causal variable involved in 

vocabulary acquisition. 

According to Dörnyei (2005), learning styles represent a profile of the individual’s 

approach to learning, a blueprint of the habitual or preferred way that the individual 

perceives, interacts with, and responds to the learning environment. Few would question 

that different learners can approach the same learning task in quite different ways and it is 

also a logical assumption that this variation in approach is not random but is characterized 

by systematic patterns. These patterns, then, can be rightfully called ‘learning styles’ (p. 

122). 

Reid (1995, p. 8) defined learning style as, “an individual’s natural, habitual, and 

preferred way(s) of absorbing, processing, and retaining new information and skills.” The 

learning style dimensions that are most often discussed in the literature are the 

categorization of sensory preferences into visual, auditory, kinesthetic, and tactile types. 

Some researchers combine the last two and call it haptic. Dörnyei (2005) referred to four 

learning preference types. Visual learners, who outnumber the other three groups, absorb 

information most effectively if it is provided through the visual channel. For example, they 

prefer to learn by reading or seeing a video. Auditory learners learn most effectively 
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through the auditory channel. For example, they benefit from hearing a lecture or an 

audiotape when the material is first introduced. Kinesthetic and tactile learners (i.e., haptic 

learners) learn most effectively through body movement or hands-on experience. Dörnyei 

noted that the different sensory preferences do not exclude each other. Chances are that 

successful learners combine visual and auditory input, and they usually show slight 

preferences, or modality strengths, one way or the other. Kinsella (1995) hypothesized that 

students who can use more than one modality well have a better chance of achieving 

success in language acquisition than those who use only a single modality well because 

they can process information effectively in multiple modalities. 

Rochford (2003) stated that most people have learning-style preferences, and that the 

stronger the preference, the more important it is to provide compatible instructional 

strategies, especially for less academically successful students whose preferences may be 

quite different from those of successful students. He also stressed the importance of 

catering to the preference of individual learners referring to research results (Carbo, 1980; 

Kroon, 1985) indicating that when students are taught new and difficult material through 

their most preferred perceptual channel, they recall significantly more than when they are 

taught through their least preferred modality. This finding appears to be robust as it has 

been observed with elementary school children, secondary school students, and adults. 

Carbo (1980) investigated the effect of selected word stimulus methods on the 

immediate and delayed recall of kindergarten students identified as visual preference, 

auditory preference, or non-preference learners. The identification of modality preferences 

was based on the participants’ scores on the visual and auditory subtests of the 
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Metropolitan Readiness Tests, the Visual Memory subtest of the Slingerland Pre-Reading 

Screening Procedures, and the Memory for Sentences subtest of the Woodcock-Johnson 

Psycho-Educational Battery. Based on these instruments, the kindergarten population under 

study was classified as either high or low in visual perception ability, and/or auditory 

perception ability. Three modality preference groups were then formed: visual preference 

(high visual, low auditory), auditory preference (high auditory, low visual), and 

nonpreference (low visual, low auditory), and 12 visual, 12 auditory, and 12 nonpreference 

participants were selected from among the modality preference subgroups. The selected 

participants in each modality preference subgroup participated in the three word stimulus 

methods that comprised the reading treatments under investigation: visual, visual-auditory, 

and visual-tactile. The stimulus words employed during the reading treatments were nouns 

that were not known by the participants at the beginning of the study. Immediate and 

twenty-four hour recall scores were obtained after each teaching method. Statistical 

analyses of the results involved a split-plot factorial 3 (visual method versus visual-auditory 

method versus visual-tactile method) x 3 (visual preference versus auditory preference 

versus non-preference) ANOVA for each of the dependent variables, immediate recall and 

delayed recall, with the alpha set at the .05 level. Simple main effects analyses and Tukey 

post hoc multiple comparison procedures were utilized as follow-up analyses when 

appropriate (F = 7.37, p = .01). A statistically significant interaction effect was found 

between modality preference and word stimulus method on both mean immediate and mean 

delayed recall scores (F = 4.54, p = .01). Specifically, auditory preference learners tended 

to recall more words following the visual-auditory method than following either the visual 
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or visual-tactile method, and visual preference learners tended to recall more words 

following the visual method than following either the visual-auditory or visual-tactile 

method. Statistically significant overall differences were detected among the mean scores 

of the kindergartners in the three modality preference groups, with nonpreference 

participants recalling significantly fewer words than either auditory preference or visual 

preference participants for both immediate and delayed recall. No statistically significant 

overall differences were found for either immediate or delayed recall among the mean 

recall scores of the participants following instruction with the three word stimulus methods. 

Kroon (1985) investigated the relationships between individual learning style, 

perceptual preferences, and achievement in industrial arts courses. He also sought to 

determine whether differences existed between the learning styles of students who did and 

did not elect industrial arts courses. The Learning Style Inventory (LSI) (Dunn, Dunn & 

Price, 1984) was administered to 65 industrial arts and 65 randomly selected, nonindustrial 

arts students. The industrial arts students were further categorized for their auditory, visual, 

or tactile preferences. Over a five week period, all the industrial arts students were 

instructed with the researcher-designed, instructional materials. Six lessons, two each for 

the auditory, visual, and tactile learning experiences were presented. To test sequential 

instruction and achievement, all the industrial arts students were taught four more lessons to 

reinforce the material previously presented. The data gathered in this investigation for the 

identified and then matched and mismatched perceptual preferences were analyzed with a 

split-plot factorial 3（Auditory vs. Visual vs. Tactual）x 3（Auditory Material vs. Visual 

Material vs. Tactual Material）ANOVA. A one-way ANOVA was conducted to test the six 
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resultant mean scores for each of the instructional sequences. Finally, a discriminant 

analysis was employed in order to determine whether differences existed between the LSI 

scores of students who did and did not elect industrial arts. The results showed that the 

interaction between individual students’ perceptual preferences and instructional materials 

was statistically significant at the .001 level (F = 12.90). Post hoc procedures showed that 

achievement test scores were significantly higher when the instructional materials matched 

each student’s perceptual preferences. Auditory students taught with their perceptual 

preference scored significantly higher than when instructed with visual (p < .01) or tactual 

materials (p < .05). Visual students, when taught with instructional materials that were 

congruent with their preference, scored significantly higher than the auditory students and 

tactual students (p < .05) who were mismatched with visual materials. Tactual students, 

when matched with instructional materials that complemented their perceptual inclinations, 

scored significantly higher than visual and auditory students (p < .01) who were 

mismatched with tactual materials. In addition, when students were instructed in sequences 

that were used to the advantage of their most preferred perceptual strengths, significantly 

higher (F = 3.76, p < .05) achievement test scores resulted. Thus, achievement was 

significantly greater when instruction was introduced through each student’s most preferred 

perceptual learning style and then reinforced through either the secondary or the tertiary 

perceptual preferences. Kroon suggested that students be introduced to information through 

their most preferred modality and that reinforcement be provided through their secondary 

modality. 

Kroonenberg (1995) administered the Learning Channel Preference Checklist (O’Brien, 
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1990) to 126 high school students in order to investigate their learning preference profiles. 

She also presented information in different modalities by, for example, reading a passage 

aloud or having students read it silently, adjusting to the students’ learning style preferences. 

She found that the majority of the students among virtually all the ethnic and linguistic 

groups in grades 5 through 12 had a visual preference. The students could not be classified 

into distinct groups based on their ethnic background, linguistic background, age, or gender. 

Many students showed a fairly balanced profile, and some students indicated a preference 

for two modalities. Kroonenberg concluded that in addition to helping students become 

more aware of their preferred learning styles, teachers can encourage students to become 

conscious about the different forms of textbook presentations so that they can choose the 

form that they think works best for them. 

 

Gaps in the Literature 

How can teachers enhance the vocabulary acquisition of EFL learners through 

listening? How should teachers define words as the learners listen to English? Nation 

(2001) stated, “The most effective definitions are likely to be clearly marked as definitions, 

and are short and clear, possibly involving a first language translation” (p. 119). He also 

stated that no researchers have investigated the effect of providing L1 definitions on the 

learning of vocabulary through oral input. Furthermore, no empirical studies in which the 

predictors of learning vocabulary through oral input were investigated have been published. 

The current study is designed to address these gaps. 

Further, few researchers have dealt with the relationship between the ways in which 
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target vocabulary items are presented and the learning channel preferences of learners. 

Robinson (2001) claimed that considering individual differences (IDs) in cognitive abilities 

as a factor that affects second language acquisition (SLA) under different conditions of 

exposure is an issue of theoretical and practical importance. Therefore, when providing 

vocabulary instruction, individual differences in learning channel preferences or learning 

styles should also be taken into consideration. To date, few researchers have investigated 

the relationship between learning channel preferences and second language vocabulary 

acquisition. 

 

Purposes of the Study 

The primary purpose of this study is to investigate the effectiveness of presenting 

English lexis in aural contexts using Japanese Recognitions and English definitions. A 

second purpose is to investigate how these approaches to teaching new vocabulary are 

related to working memory capacity, learning channel preferences, breadth of vocabulary 

knowledge, English proficiency, and passage comprehension. In order to study these issues, 

the following research questions are posed: 

1. To what degree does vocabulary acquisition differ as a result of the following three 

treatments? 

The control condition: Listening + no explanation of new words 

Experimental treatment 1: Listening + L1 (Japanese) Recognition of the target words  

Experimental treatment 2: Listening + L2 (English) definition of the target words  

2. To what degree does vocabulary acquisition through listening differ based on the 
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participants’ learning channel preferences (i.e., visual, auditory, or haptic)? 

3. To what degree do the following variables predict vocabulary acquisition from oral input: 

(a) working memory capacity, (b) listening competence, (c) grammatical competence, (d) 

vocabulary size, (e) learning styles, and (f) passage comprehension? 



 37 

CHAPTER 3 

METHODOLOGY 

 

Participants 

The participants in this study were 116 second-year students (63 girls, 53 boys) 

attending a private senior high school in western Japan. Most of the students had studied 

English 4 years for 6 hours a week in reading, writing, and listening courses. They were 

taking a reading course that met 50 minutes per day, 4 hours a week and a writing course 

which met 50 minutes per day, 3 hours a week when this study was conducted. The 

activities that were used in this study were part of the reading course. The students were 

placed in their classes because their academic achievement was superior to that of the other 

students in the school. They have generally good listening skills compared with many 

Japanese high school students. The average TOEIC score that the participants received 

several months after the experiments were completed was approximately 450. All the 

students will attend a university after graduation and most are seeking highly professional 

careers. Most of the students appear interested in reading passages with academic 

vocabulary. Previous research in this school showed that most of the students were 

intrinsically motivated and were working hard to pass competitive university entrance 

examinations. 
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Instruments 

The Reading Span Test (adapted) 

In order to obtain estimates of the participants’ working memory capacity, an adapted 

version of the reading span test (RST) (Harrington & Sawyer, 1992) of working memory 

was used (see Appendix F). In order to ensure that the test is not too difficult, lexical 

composition of all the sentences was examined using Tom Cobb’s Vocabprofile (2006) and 

modified so that 99.1% of the words are the first 2000 words and proper nouns that 

Japanese high school students know, such as London and Europe. The only exception was 

economics, which is an AWL word, but it was not modified because the participants learned 

that item and it was assumed that most of the participants still remember the word. In this 

test, the participants listened to sets of English sentences and tried to recall the final word in 

each sentence and write it on the answer sheet. In order to ensure that the participants were 

processing the meaning of the sentences, they were asked to answer a true-false 

comprehension question given orally at the end of each set. The following is a sample item: 

 

1. All morning the two children sat and talked under a tree. 

The clerk in the department store put the present in a bag. 

Did someone buy a present? 

 

In the above example, the participants first listened to the two sentences, and then 

answered the true-false question about the two sentences that they heard by circling yes or 

no on the answer sheet. As soon as they answered the question, they turned over the sheet 
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and recalled the final word of the two sentences (i.e., tree and bag) and wrote them on the 

answer sheet. The number of sentences in each set increased from 2 to 3 to 4 and finally to 

5. 

This test was scored using a partial credit Rasch Model, as it was possible for the 

participants to recall only some of the words in a set. For instance, in the above example, 

students could get a score of 0, 1, or 2. The resulting Rasch logits of person ability were 

used as estimates of working memory ability. 

 

The University Entrance Examination Center Test (UEECT) 

The listening and grammar sections from the nation-wide University Entrance 

Examination Center Test (The University Entrance Examination Center, 2006), which all 

the applicants for Japan’s national and public universities are required to take as a 

requirement for admission, were used to estimate the participants’ listening comprehension 

proficiency and grammatical knowledge. These two sections of the test are described 

below. 

 

UEECT Listening Comprehension Test 

The listening section is made up of 25 multiple-choice items that are divided into four 

parts. In the first part, there are six questions and examinees choose the picture that 

corresponds with the talk that the test takers hear for each question. The second part is 

made up of seven questions in which the test takers listen to a short conversation and then 

choose the statement that best follows the conversation. The following is a sample item 
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from the second section: 

Question: Which one of the following should follow the conversation you are going to 

hear? 

1. How many times did you see it? 

2. How was it? 

3. OK, let’s go see it again. 

4. Well, you should see it. 

Dialogue 

Man: Have you seen that new Korean movie everyone is talking about? 

Woman: No, I haven’t. 

 

In the first part of the third section, the test-takers answer three multiple-choice factual 

questions based on short conversations. The following is a sample item: 

Question: Where are they talking? 

1. At the National Museum. 

2. At the top of the hill. 

3. On a bus. 

4. On a train. 

Dialogue 

Man: Excuse me, but you look worried. Do you need any help? 

Woman: Yes, I want to go to the National Museum. Am I going the right way? 

Man: Well, yes, but you have to change buses when we get to the top of the hill. 
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Woman: Okay, thank you very much. 

 

In the latter half of the third section, the test takers fill out three blanks in a schedule 

after listening to a conversation. In the fourth section, they answer six multiple-choice 

questions based on three short monologues and one long monologue.  

This test was scored by submitting the dichotomous raw data to a Rasch analysis. The 

resulting measures (Rasch logits of person ability) were used as estimates of the 

participants’ listening proficiency. 

 

UEECT Grammar Test 

Test-takers must choose the best answer out of four options to complete a sentence on 

the grammar and vocabulary section of the UEECT. Because there are less than 10 

grammar items on each test, 20 questions measuring grammatical knowledge were chosen 

from several tests administered in the past few years in order to determine the participants’ 

level of grammatical knowledge. An example item is shown below: 

Could you call me back if (    ) not convenient for you to talk now? 

1. we are   2. it is    3. you are   4. I am 

 

This test was scored by submitting the dichotomous raw data to a Rasch analysis. The 

resulting Rasch measures of person ability were used as estimates of grammatical 

knowledge. 
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The Vocabulary Size Test (adapted) 

The participants’ breadth of vocabulary knowledge was tested with a part of one form 

of the Vocabulary Size Test (VST) (see Nation & Beglar, 2007 for details about the 

development of the VST) (see Appendix A). The VST was developed to provide a reliable, 

accurate, and comprehensive measure of an English language learner’s written receptive 

vocabulary size from the first 1,000 to the 14
th
 1,000 word families of English. The VST is 

based on the spoken corpus ordering of the British National Corpus, because the spoken 

ordering more closely represents the order in which the intended test-takers might learn the 

words. The Vocabulary Size Test uses a multiple-choice format that requires learners to 

choose the correct definition of an item from four choices. Examinees need to have a 

moderately well developed idea of the meaning of the word in order to be able to choose 

the correct answer from the four options. The following is a sample item: 

1. compound: They made a new compound. 

a. agreement 

b. thing made of two or more parts 

c. group of people forming a business 

d. guess based on past experience 

 

The 40-item test, which was made up of 10 items for each of the first four 1,000 word 

levels, was designed to measure written receptive knowledge of the first 4,000 words of 

English. The dichotomous raw data were submitted to a Rasch analysis to obtain Rasch 

logits of person ability of the participants’ written receptive vocabulary size. 
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The Learning Channel Preference Checklist 

Neff’s (2006) Learning Channel Preference Checklist (LCPC) has been used by a 

number of researchers to measure the learning preferences of foreign language learners. 

The LCPC is a 10-15 minute self-rating inventory that defines an individual’s preferred 

way of learning and remembering new information by identifying the preferred sensory 

channel by which the individual processes information most naturally. The three categories 

that are tested are visual, auditory, and haptic. Individuals who obtain higher visual scores 

learn and remember more effectively when they see information. People who get higher 

auditory scores learn and remember more effectively when they listen and speak. People 

with higher haptic scores learn and remember more effectively when involved in hands-on 

experiential activities. The LCPC has been used in elementary schools as well as in 

secondary schools and has been found to be reliable at .98 as estimated by Cronbach’s 

alpha corrected by the Spearman-Brown Prophecy formula (Kroonenberg, 1995). The 

LCPC was translated into Japanese by the researcher and a professional interpreter 

back-translated it into English. The ambiguities that emerged were clarified. With Dr. 

Neff’s permission, a literal translation was avoided for item 35 and it was modified so that 

the Japanese participants in this study could more easily relate to it. The original sentence, 

“For extra credit I’d rather create a project than write a report” was rephrased as “For extra 

credit, I’d like to produce something based on my planning rather than write a report.” This 

test produces visual, auditory, and haptic scores for each test taker. The highest of the three 

shows what type of learner the test taker is. The results of the LCPC were used to place the 

participants into three subgroups based on their highest score among the three scores. 
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Listening Passages 

Nine passages from the listening section of the TOEFL practice book TOEFL 

Daitokkun (ARUKU, 1990) and TOEFL Test Sokudoku sokucho daitokkun (ARUKU, 2002) 

were used for lecture material because they contain a reasonable number of unknown words 

for the participants and the passages are understandable provided that an explanation of 

unknown vocabulary is provided (see Appendix E). Each passage was revised in order to 

make the difficulty of the passages approximately equal. Readability statistics were 

produced using Microsoft Word, and the lexical composition of the passages was checked 

using Tom Cobb’s Vocabprofile (2006) (http://www.lextutor.ca/vp/eng/output.pl?). Table 1 

shows the readability statistics for the nine passages. Both the Flesch Reading Ease Scores 

and Flesch-Kincaid Grade level indicate that the readability of the nine passages is similar. 

 

Table 1. Readability Statistics for the �ine Listening Passages 

Passage Flesch Reading Ease Score Flesch-Kincaid Grade Level 

1 67.0 7.9 

2 68.8 7.8 

3 65.5 7.5 

4 62.3 7.6 

5 68.1 7.6 

6 60.5 7.7 

7 61.8 7.9 

8 65.2 8.0 

9 62.6 7.5 

 

Table 2 shows the lexical composition of each passage. 
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Table 2. Lexical Composition of the �ine Listening Passages (Percentages) 

 

Passage 

 

K1 words 

 

K2 words 

 

AWL words 

Low-frequency 

words 

 

Proper nouns 

1 86.89 3.40 3.88 5.83 0 

2 81.82 7.73 1.36 9.09 0 

3 81.36 7.63 4.24 6.78 0 

4 85.90 3.42 2.99 7.69 0 

5 78.92 10.76 3.14 7.17 0 

6 81.77 5.91 3.94 8.37 0.97 

7 84.06 2.42 6.76 6.76 0 

8 78.84 9.13 4.15 7.88 0 

9 82.50 6.67 5.42 5.42 0.85 

�ote. K1 = the first 1,000 high frequency words of English; K2 = the second 1,000 high 

frequency words of English; AWL = Academic Word List vocabulary. 

 

Athough the rates of the low frequency words in passages 2 and 6 are higher than those 

of the other passages, this does not necessarily mean that the two passages are more 

difficult. Using the Range Program (Nation, 2007) 

(http://www.vuw.ac.nz/lals/staff/paul-nation/range%20BNC.zip), the low-frequency lexis 

was examined and it was found that more than 10% of the low frequency words in passage 

6 were proper nouns (Angie and Barklay), and in passage 2, the low frequency word 

hummingbird appeared 6 times, making the percentage of low-frequency words greater. In 

passage 6, dorm, which is not found in the basic list, was changed to dormitory to make the 

passage more comprehensible. Hummingbird was kept as it was, because changing it would 

have made passage comprehension more difficult. 

Three comprehension questions for each passage served as a passage comprehension 

measure. The results of the comprehension questions were scored by submitting the 

dichotomous raw data to a Rasch analysis. The resulting Rasch measures of person ability 

were used as estimates of passage comprehension. 
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Each of the nine listening passages was recorded three times on a 10-minute tape. Each 

passage was read at a rate of approximately 140 words a minute. Approximately 7-second 

pauses were inserted where a target word occurred in order to provide time to provide a 

Japanese Recognition or an English definition of the target word. 

 

Vocabulary Checklist 

In order to choose target words unknown to most participants, 57 words were selected 

from the nine passages (see Appendix C). The participants were asked to translate the 57 

words into Japanese and then choose the word or words closest in meaning to each item. 

The following is an example item. 

 

Directions 

1. Write the definition of the boldfaced words on the left. 

2. Circle the word or words with the nearest meaning or concept to the word on the 

left. 

 

remote 

(      ) 

constant far away related not advanced I don’t 

know. 

 

The Immediate and Delayed Recognition and Multiple-choice Posttests 

Waring and Takaki (2003) discussed the importance of administering more than one 

kind of test when measuring vocabulary learned in context after a treatment because only 

one type of word knowledge can be measured with one kind of test. They also stressed the 

necessity of examining the participants’ long-term retention rate. Nurweni and Read (1999) 

suggested that a translation test can be made a more sensitive measure of depth of lexical 

knowledge by asking the test-takers to supply an English synonym or definition in addition 
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to the L1 equivalent. Taking these suggestions into account, two sets of Immediate Posttests 

and Delayed Posttests were administered after the treatments in order to determine different 

degrees of the acquisition of the target words. In the first test, the Immediate Recognition 

Posttest, the participants were asked to write an L1 translation or L2 definition of the target 

words. In order to measure partial lexical knowledge, the answers were scored on a 0-2 

scale, where 0 = no recognition, 1 = a general, but vague, sense of the word meaning is 

provided, and 2 = a good sense of the meaning of the word is provided. Ten percent of the 

test results were scored by a second rater and inter-rater reliability was examined using 

Lin’s concordance correlation coefficient (Lin, 2008) 

(http://www.niwa.cri.nz/services/free/statistical/concordance). The concordance correlation 

coefficient was .973, (one-sided confidence limits for the coefficient = .969, two-sided 95% 

confidence limits for the coefficient = .968), indicating a statistically significant high level 

of agreement. The following is an example of five items from the Immediate Recognition 

Posttest (see Appendix D). 

 

Directions: Write the meaning of each word in Japanese (or English) in the right column. 

 

1 subtitled  

2 remote  

3 perceive  

4 genuine  

5 subtitled  

 

The results of the Immediate Recognition Posttest were analyzed using a partial credit 

Rasch Model in order to obtain measures of person ability. 
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The second Immediate Posttest, the Immediate Multiple-choice Posttest, consisted of 

five multiple-choice questions designed to prompt written word recognition. The 

multiple-choice questions were exactly the same as those in the Vocabulary Checklist. The 

following is an example of one item on the Immediate Multiple-choice Posttest (see 

Appendix D). The correct answers to all of these questions were exactly the same as the 

definition provided in the L2 definition condition. The words used in the definition were 

from the first 1,000 and the second 1,000 words. The average raw score of the participants 

on the Vocabulary Size Test was 23.4; therefore, it appeared that they knew most of the first 

high frequency 2,000 words of English. It was therefore assumed that most of the 

participants understood the definitions of the target words given on the test. 

 

Directions: Choose the word that is closest in meaning to the following words. 

 

1 remote     

a. constant b. far c. happy d. light e. I have no idea 

 

This test served as another receptive vocabulary acquisition measure. The results of the 

Immediate Multiple-choice Posttest were scored by submitting the dichotomous raw data to 

a Rasch analysis in order to obtain measures of person ability. 

Exactly the same tests in the same order were used as the Delayed Recognition Posttest 

and Delayed Multiple-choice Posttest. 
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Research Design 

In order to counter-balance the treatments for the three classes, the order of the three 

treatments was alternated as illustrated in Table 3. Each class experienced all three 

conditions three times. 

In the control condition, the students in one class listened to a tape-recorded listening 

passage three times and answered three multiple-choice comprehension questions (see 

Appendix E). The participants gave the final answer to the listening comprehension 

questions after the third listening. 

 

Table 3. Research Design 

Passage Class A Class B Class C 

1 Control L1 L2 

2 L1 L2 Control 

3 L2 Control L1 

4 Control L1 L2 

5 L1 L2 Control 

6 L2 Control L1 

7 Control L1 L2 

8 L1 L2 Control 

9 L2 Control L1 

 

In the L1 treatment condition, a listening passage containing five target words was 

played for another class. When I came to the target words while playing the tape, I orally 

said the target word followed immediately by a Japanese (L1) definition (e.g., “uncover 

akirakanisuru”). A pause of approximately 7 seconds had been inserted at each point where 

a target word was defined. The participants also answered three written multiple-choice 

comprehension questions based on factual information provided in the passage. 
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For the L2 treatment, a passage containing five target words was played. When I came 

to the target words while playing the tape, I orally gave an English (L2) definition (e.g., 

archeology means the study of ancient society) at the points where the same seven second 

pauses had been inserted in the passage. The same passage was played along with the same 

oral L2 vocabulary explanation a second time. The tape was played a third time without any 

vocabulary explanation or any pause. The participants answered three written 

comprehension questions based on the information in the passage. After each treatment, the 

Immediate Recognition Posttest and the Immediate Multiple-choice Posttest were 

administered approximately 30 minutes later in the same lesson. The Delayed Recognition 

Posttest and the Delayed Multiple-choice Posttest were administered 2 weeks later in order 

to measure the long-term retention of the lexical items that the participants learned. 

 

Procedures 

Before the experiment began, four tests and two questionnaires were administered in 

the following order for each of the three classes. On the first day, the Vocabulary Checklist 

was administered. This took approximately 25 minutes. After an analysis of the results, 45 

words that few of the participants answered correctly were selected as target words. The 

selected words were used in the nine listening passages. On the second day, the participants 

completed the Vocabulary Size Test. This took approximately 15 minutes. On the third day, 

the participants completed the Learning Channel Preference Checklist. This took 

approximately 20 minutes. On the fourth day, the Listening Test was administered in order 

to obtain estimates of the participants’ listening comprehension ability. This took 

approximately 30 minutes. On the fifth day, the Grammar Test was administered in order to 
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obtain estimates of the participants’ grammatical knowledge. This took approximately 10 

minutes. On the sixth day, the Reading Span Test was administered. This took 

approximately 15 minutes. Approximately a week after administering the four tests 

mentioned above, the target words were presented orally in the nine passages. One listening 

passage was administered in one class period. The listening session and the vocabulary 

explanation took approximately 10 minutes. 

The target words were presented orally in the control condition; no L1 translation or 

definitions were provided. In the L1 translation, the L1 translation of the target words was 

provided, and in the L2 condition, the L2 definition of the same words was provided. In 

order to determine the degree to which the participants comprehended the passages, they 

answered the listening comprehension questions during or after the third listening in all 

three conditions. 

 

Table 4. Procedures 

Day Instrument 

 1 Vocabulary Checklist 

 2 Vocabulary Size Test 

 3 Learning Channel Preference Checklist 

 4 Listening Test 

 5 Grammar Test 

 6 Reading Span Test 

13 Passage Comprehension (with vocabulary instruction in the experimental 

conditions) and Immediate Recognition and Multiple-choice Posttest 

27 Delayed Recognition and Multiple-choice Posttest  

 

In order to determine which target vocabulary items were learned, the Immediate 

Recognition Posttest and the Immediate Multiple-choice Posttest, each of which was made 
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up of five target words, were administered approximately thirty minutes after the listening 

task in the same class period. The same tests were administered 2 weeks after the initial 

listening in order to measure the long-term retention of the target words. Table 4 shows the 

timetable of the data collection. 

This procedure was repeated for the other eight passages. The target words were not 

shown visually in any of the conditions. 

 

Analysis 

The Rasch Model 

According to Bond (2001), only one tool is available to help researchers construct 

objective, additive scales in the human sciences: the Rasch model. The model used for 

analyzing dichotomously scored (e.g., correct/incorrect) items was formulated by Rasch 

(1960), and is represented by the following equation: 

log〔Pni1 / Pni0〕≡ Bn － Di  

where Bn is the ability level (B) of person n, Di represents an item’s (i) difficulty level, 

P ni1 gives the probability of person n responding correctly (1) to item i, and P ni0 is the 

probability of the same person responding incorrectly (0). 

The model specifies the nature of the relationship between two parameters, item 

difficulty and person ability, and the probability of a correct response to an item by a given 

person. The specific metric of the probabilities is referred to as a log odds (logits) scale. 

Item calibration takes place through identifying each item’s location along a latent 

dimension being assessed, as well as the item’s location with respect to other items. Both 
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person and item parameters are estimated on the common logit scale. 

The Rasch model was applied to the data in this study for three reasons. First, the 

Rasch model transforms raw data into abstract, equal-interval scales and by doing so, 

enables researchers to obtain an estimate of what a construct might be like if a ruler were 

used to measure it. It provides a simple, practical way to construct linear item and person 

measures from ordinal observations. 

Second, the Rasch model provides indicators of the degree to which observed data 

conform to model expectations. Therefore, the validity of the items in the instruments can 

be assessed. The items that do not conform to the model can be deleted from the data, 

making more reliable and valid instruments. Third, the Rasch measurement model is an 

effective means of validating the dimensionality of instruments (Linacre, 1998; Smith, 

2002), as it reduces complex data matrices to a unidimensional variable by constructing a 

one-dimensional measurement system regardless of the dimensionality of the observed data 

(Linacre, 1998). 

 

Rasch Fit Indices 

When the observations related to a hypothetical construct are gathered and those 

observations imply an order of difficulty, the fit of the data to the Rasch measurement 

model can be examined using item level fit statistics in order to compare the discrepancies 

between the observed and model expected responses. Item fit indicates that the item 

discriminates between higher and lower level students and that the item displays some 

degree of invariance. A large item fit value implies that that particular item does not share 



 54 

the same underlying dimension measured by the other items. Similarly, a large person fit 

indicates that the person’s pattern of responses is not consistent with that predicted by the 

model. The Rasch model provides two indicators of misfit: infit and outfit. Infit 

mean-square and outfit mean-square statistics are measures of the extent to which the data 

match the probabilistic specifications of the Rasch model. The difference between the infit 

and outfit statistics lies in the ways that they are computed. The computation of the infit 

mean-square statistics takes into account how closely the item difficulty level aligns with 

the person’s ability level. Therefore the infit statistic is sensitive to unexpected behavior 

affecting responses to items near the person’s ability level. It weighs each observation by 

the amount of information that an item carries with it. On the other hand, the computation 

of the outfit mean-square statistic is not weighted; thus, outfit mean-square values are easily 

affected by a few off-target observations (Bond & Fox, 2001). Also available from the 

output are the standardized fit values, Infit ZSTD and Outfit ZSTD, which provide a 

statistical significance test where > 2.0 is typically regarded as a statistically significant 

degree of misfit to the Rasch model. Because the number of participants is not particularly 

large (� = 116) and ZSTD is less affected by the �-size, Outfit / Infit ZSTD > 2.0 was 

selected as the criteria for identifying possible misfitting items in this study. 

 

Rasch Reliability, Separation, and Strata 

Rasch person reliability is analogous to the traditional Cronbach’s alpha estimate of 

internal consistency (Smith, 2001). Rasch researchers refer to reliability as a property of the 

sample being measured by the scale as well as a property of the scale measures being 
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gauged by the sample of persons. Person reliability is defined as the ratio of the sample 

variance adjusted for measurement error to the total observed variance and represents the 

proportion of variance not due to measurement error (Smith, 2001). It reflects the 

consistency of person ordering as measured by the measurement scale (Andrich, 1982). 

Person separation indicates the spread of the sample in terms of units of the measurement 

error of the scale scores. Large separation index values represent higher Rasch reliability 

than smaller values. According to Smith, the person separation index, which can range from 

zero to infinity, is more desirable than person reliability estimates, which encounter ceiling 

effects because they are bound by 0 and 1, when comparing two or more analyses. 

Rasch item reliability and item separation are constructed and interpreted in a manner 

analogous to the corresponding Rasch person statistics. The Rasch item reliability index 

indicates the replicability of item placements if the same items were given to another 

sample. The item separation index indicates the adequacy of the scale measures in defining 

a line of increasing intensity in terms of the extent to which the item difficulty estimates are 

separated on the line. It is possible to carry out a mathematical transformation of the person 

and item separation indices into person and item strata statistics, which indicate the number 

of statistically distinguishable strata of persons and items. 

 

Principal Components Analysis of Item Residuals 

 The Rasch model constructs a one dimensional measurement system regardless of the 

dimensionality of observational data. All systematic variation in the data is explained by 

one latent variable measured by the Rasch model that explains the most variance and the 
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observed residuals ideally represent random noise when the data fit the Rasch model. 

Normally a random pattern with few high loadings is expected. When a set of 

well-designed items fails to define a single latent variable and improbable residuals emerge, 

an examination of those residuals can indicate the items and persons that do not contribute 

to the construction of the measurement dimension. Cross-plotting factor loadings of the 

first residual factor against the Rasch calibrations is a common method of detecting 

whether subgroups of items indicate a meaningful structure in the residual analysis. 

The correlation among standardized residuals was analyzed for the five tests used in 

this study. This was carried out using the Rasch principal components analysis in order to 

investigate if any order exists among the information remaining in the standardized 

residuals after accounting for the primary variables measured in this study: working 

memory capacity, listening competence, grammatical competence, vocabulary size, and 

passage comprehension. 
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CHAPTER 4 

PRELIMI�ARY A�ALYSES 

 

In order to examine the dimensionality and reliability of the tests that were used in this 

study, the results of the Listening Test, the Grammar Test, the Vocabulary Size Test, and the 

Passage Comprehension Tests were analyzed by submitting the dichotomous raw data to a 

Rasch analysis. The Reading Span Test was analyzed using the partial credit Rasch model. 

All Rasch analyses were conducted with WINSTEPS version 3.51 (Linacre, 2004). 

 

Rasch Analysis of the Reading Span Test 

Figure 1 shows the item-person map for the Reading Span Test. The mean of the 

person ability measures (M = 47.3; SD = 2.3) was lower than the mean of the item measures 

(M = 50.0; SD = 1.4) because some items were too difficult for the lower ability 

participants. Because the participants were not given scores if they failed to answer the 

true-false comprehension questions for the sentences that they listened to, the difficulty of 

the items partly depended on the difficulty of the comprehension questions. The most 

difficult item was item 10, which had a difficulty estimate of 52.0, and the easiest was item 

1, which had a difficulty estimate of 47.8. As shown in Table 5, using a standardized infit 

criterion of < 2.00, all the items fit the Rasch model. 
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<more able persons> | <more difficult items>   

 .# T | S ITEM 10  ITEM 3  ITEM 8    

50 .#### S | M ITEM 11  ITEM 12 ITEM 4 ITEM 5 ITEM 6 

   |  ITEM 9     

 ##########  | S ITEM 1 ITEM 2 ITEM 7   

 .##### M | T      

 ##### S |       

 . T |       

 .#  |       

40   |       

 .  |       

   |       

   |       

   |       

   |       

30   |       

   |       

   |       

   |       

   |       

   |       

20   |       

   |       

   |       

   |       

   |       

   |       

10   |       

   |       

   |       

   |       

   |       

   |       

0 .  |       

<less able persons>   | <less difficult items>   

 

�ote. Each ‘#’ represents 4 persons; each‘.’ represents 1 person. 

Figure 1. Item-person map for the Reading Span Test. 
 

The principal components analysis of item residuals indicated that the Rasch model 

accounted for 41.3% of the variance in the data. This did not meet the 60% criterion 

suggested by Linacre, but it was influenced by the low degree of person separation on this 

variable. The first three residual contrasts accounted for 8.9, 7.7, and 6.5% of the variance 
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in the data, respectively. The first principal component extracted from the correlations 

among the standardized residuals had items 6 and 11 grouped together with salient loadings 

above .40. This probably occurred because these items require elaborate comprehension of 

the sentences that were beyond the ability of most of the participants. Thus, these items 

may have tapped an ‘elaborate comprehension’ construct in addition to working memory 

capacity. These two items also displayed the worst standardized infit values at 1.40 (see 

Table 5). Because of their high residual loadings, items 6 and 11 were deleted. Although 

person reliability decreased to .54, item reliability rose to .90, the variance explained by the 

Rasch measures rose from 41.3% to 46.3 %, and the variance accounted for by the first 

residual contrast decreased to 8.7%. After deleting items 6 and 11, the person ability 

estimates were recalibrated with the remaining 10 items. 

 

Table 5. Rasch Item Difficulty and Item Fit Statistics for the Reading Span Test 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit  

ZStd 

Outfit 

MNSQ 

Outfit  

ZStd 

10 52.0 .4 .89 -.8 .83 -1.0 

3 51.8 .7 .94 -.5 .91 -.7 

8 51.3 .4 1.09 .6 .98 -.1 

11 50.8 .3 1.20 1.4 1.21 1.0 

4 50.4 .5 1.07 .6 1.24 1.5 

12 50.3 .3 .93 -.5 .84 -.9 

5 49.7 .4 1.07 .6 1.00 .1 

9 49.3 .4 .93 -.6 .84 -.9 

6 48.1 .4 1.14 1.4 1.08 .6 

7 48.1 .3 .89 -1.0 .86 -1.1 

2 48.1 .6 .85 -1.5 .84 -1.6 

1 47.8 .5 1.00 .0 .96 -.3 
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Rasch person reliability for the Reading Span Test was .54 and person separation was 

1.09. These figures indicate that many participants had similar working memory capacity 

and therefore could not be clearly distinguished from one another. Rasch item reliability 

was .90, item separation was 2.94, and the item strata statistic was 4.25, indicating that the 

items could be separated into approximately 4 statistically distinct levels of difficulty. 
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�ote. The plot is a principal component analysis of item residuals. Each letter is one item at 

that location on the plot. 

Figure 2. Principal components analysis of item residuals for the Reading Span Test. 
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Rasch Analysis of the Listening Test 

Figure 3 shows the linear relationship between the calibration of the 116 participants and 

the 25 items. The spread and targeting of the items for this sample of persons can be seen 

clearly because they are mapped on a common linear scale (Bond & Fox, 2001). The 

item-person map provides a clear picture of the degree to which these items cover a 

sufficient range of difficulties and the item calibrations define the construct of listening 

 

Table 6. Standardized Residual Variances for the Reading Span Test Items 

 

Item 

 

Loading 

 

Measure 

Infit 

MNSQ 

Outfit 

MNSQ 

Entry 

Number 

11 .64 50.8 1.19 1.09 A 

 6 .52 49.2 1.16  1.10 B 

 9  .37 49.7  .93  .84 C 

12  .19 50.4  .93  .85 D 

 5  .07 50.3  1.06  .99 E 

 1 -.59 47.8  .99  .96 a 

 7 -.41 48.1  .89  .85 b 

 2 -.41 48.2  .86  .85 c 

10 -.34 52.0  .88  .82 d 

4 -.28 50.4 1.08 1.24 e 

3 -.21 51.8 .94 .91 f 

 8 -.18 51.3  1.09 .98 g 

 

comprehension ability. The logit scale, which is the measurement unit common to both 

person ability and item difficulty, is displayed down the left side of the map. The logit scale 

places both items and persons on the same interval scale. Persons and items are located on 

the map according to their ability and difficulty estimates, respectively. Higher ability 

persons and more difficult items are located toward the top of the map and lower ability 

persons and less difficult items are located toward the bottom of the map. Many students 

share the same location on the logit scale, an indication that their listening comprehension 



 62 

ability is similar. 

Item 21 was the most difficult item with a difficulty estimate of 59.0, and item 3 the 

easiest with a difficulty estimate of 33.8. A comparison of the locations of the person 

measures (left side) and item measures (right side) shows that the mean for the person 

measures for the participants (M = 57.1; SD = 4.4) is higher than the mean of the item 

measures (M = 50.0; SD = 6.1). Figure 1 shows considerable redundancy of item measures 

in that 20 of the 25 items share the same location on the logit scale with at least one other 

item. One major gap in the coverage of the persons is apparent as no items more difficult 

than items 21 and 23 are available. This resulted in less precise ability estimates for the 

participants whose ability estimates are above these items. However, the difficulty of most 

of the listening items was appropriate for the majority of the participants. 

 

<more able persons>  | <more difficult items>   
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�ote. Each ‘#’ = 2 persons; each . = 1 person. 

Figure 3. Item-person map for the Listening Test. 
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As shown in Table 7, using a standardized infit criterion of < 2.00, all of the items fit the 

Rasch model except for item 20, which showed an infit ZSTD = 2.4 and outfit ZSTD = 2.7. 

When the most misfitting person responses were investigated, it was found that this 

problem was caused by three participants (65, 7, and 105). When these three students were 

temporarily deleted and the data reanalyzed, item 20 showed acceptable fit to the model. 

 

Table 7. Rasch Item Difficulty and Item Fit Statistics for the Listening Test 

 

Item   

 

Measure 

 

SE 

Infit  

MNSQ 

Infit  

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

4 51.8 .9 1.07 .7 1.40 2.0 

20 56.7 .9 1.18 2.4 1.30 2.7 

8 43.8 1.7 1.11 .5 1.10 .4 

19 48.2 1.2 1.00 .1 1.09 .4 

13 56.1 .9 1.05 .6 1.08 .7 

9 57.5 .9 1.07 1.0 1.06 .6 

10 50.3 1.1 1.05 .4 1.06 .3 

5 44.9 1.6 1.05 .3 1.02 .2 

1 49.5 1.1 1.04 .4 1.03 .2 

14 50.3 1.1 1.01 .2 1.02 .2 

25 56.4 1.0 .99 -.1 1.01 .1 

3 33.8 4.6 1.01 .3 .57 .1 

16 43.8 1.7 1.00 .1 .74 -.4 

17 44.9 1.6 1.00 .1 .86 -.2 

2 44.9 1.6 .99 .0 .84 -.2 

11 54.9 .9 .98 -.2 .93 -.5 

24 48.9 1.2 .98 -.1 .78 -.7 

6 53.5 1.0 .97 -.3 .94 -.4 

12 43.1 1.8 .97 .0 .88 .0 

18 46.4 1.4 .97 -.1 .88 -.2 

7 44.9 1.6 .94 -.1 .74 -.5 

21 59.0 1.0 .92 -1.0 .94 -.5 

15 50.8 1.1 .93 -.6 .87 -.6 

22 57.0 .9 .90 -1.5 .90 -1.0 

23 58.3 1.0 .87 .7 .81 -1.9 
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Because the misfit was caused by less than 5% of the participants, the item was retained. 

The item difficulty and fit statistics for the Listening Test items are displayed in Table 8. 

The Rasch principal components analysis of the residuals was applied to detect other 

potential measurement dimensions in the Listening Test data. The Rasch model accounted 

for 61.1% of the variance in the data. This met the 60% criterion suggested by Linacre 

(2005). A scatter plot of item loadings against the Rasch item difficulty calibrations was 

produced to detect the presence of other dimensions (see Figure 4). 
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�ote. The plot is a principal component analysis item residuals. Each letter is one item at 

that location on the plot. 

Figure 4. Principal components analysis of item residuals for the Listening Test. 
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As shown in the figure, there was no distinct group of items clustered together at either the 

top or bottom of the figure. The first five residual contrasts accounted for 3.1, 3.0, 2.7, 2.5, 

and 2.3% of the data, respectively. As these figures basically met the < 3% criterion 

suggested by Linacre, multidimensionality was not considered a problem for the Listening 

Test data. 

 

Table 8. Standardized Residual Variances for the Listening Test Items 

 

Item 

 

Loading 

 

Measure 

Infit 

MNSQ 

Outfit 

MNSQ 

Entry 

Number 

18 .65 46.4 .97 .88 A 

17 .57 44.9 1.00 .86 B 

23 .51 58.3 .87 .81 C 

19 .31 48.2 1.00 1.09 D 

13 .30 56.1 1.05 1.08 E 

21 .21 59.0 .92 .94 F 

1 .15 49.5 1.04 1.03 G 

12 .10 43.1 .97 .88 H 

 9 .04 57.5 1.07 1.06 I 

11 -.46 54.9 .98 .93 K 

20 -.34 56.7 1.18 1.30 J 

 3 -.31 33.8 1.01 .57 L 

10 -.28 50.3 1.05 1.06 l 

22 -.26 57.0 .90 .90 k 

 2 -.21 44.9 .99 .84 M 

25 -.16 56.4 .99 1.01 j 

5 -.15 44.9 1.05 1.02 I 

16 -.14 43.8 1.00 .74 h 

 6 -.12 53.5 .97 .94 g 

 7 -.10 44.9 .94 .74 f 

 8 -.09 43.8 1.11 1.10 e 

14 -.09 50.3 1.01 1.02 c 

15 -.05 50.8 .93 .87 d 

24 -.02 48.9 .98 .78 b 

 4 -.01 51.8 1.07 1.40   a 
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The person reliability index was .61, and person separation was 1.25. These figures 

indicate that many participants had similar listening ability and could therefore not be 

clearly distinguished from one another. However, the item reliability index was high at .94, 

indicating that the difficulty of the items varied a great deal. Item separation was 3.80, and 

item strata was 5.40, indicating that the difficulty of the items was separated into 

approximately five statistically distinct levels of difficulty. 

 

Rasch Analysis of the Grammar Test 

Figure 5 shows the item-person map for the Grammar Test. The mean of the person ability 

measures (M = 52.4; SD = 3.9) was slightly higher than the mean of the item measures (M 

= 50.0; SD = 4.7). 

 

<more able persons> | <more difficult items>  
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40   | T     

<less able persons> | <less difficult items>  

Figure 5. Item-person map for the Grammar Test. 

 

Item 16 was the most difficult item with a difficulty estimate of 59.0, and tem 10 was the 

easiest with a difficulty estimate of 41.4. Although there is a gap between items 5 and 14, 
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for the most part, the items were appropriate for this group of students. However, there was 

considerable redundancy in item difficulties with 15 of the 20 items sharing the same logit 

space with at least one other item. 

As shown in Table 9, using a standardized infit criterion of < 2.00, all of the items fit 

the Rasch model except item 16 (infit ZSTD = 2.3, outfit ZSTD = 2.2). This problem was 

caused by 12 students, which is more than 10% of the participants. However, before 

deleting the item, its behavior was further examined using a Rasch principal components 

analysis. Standard errors for the item difficulty estimates were uniformly low, indicating  

 

Table 9. Rasch Item Difficulty and Item Fit Statistics for the Grammar Test 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit 

 ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

16 59.0 1.1 1.32 2.3 1.49 2.2 

12 49.6 .9 1.15 1.9 1.13 1.2 

17 44.2 1.2 .95 -.3 1.07 .4 

1 52.0 .9 1.02 .4 1.06 .7 

7 49.4 .9 .98 -.2 1.04 .4 

14 52.6 .9 1.03 .5 1.01 .2 

18 48.1 1.0 1.03 .4 1.03 .2 

19 53.6 .9 1.03 .4 1.01 .2 

5 57.7 1.0 1.03 .3 1.01 .1 

10 41.4 1.4 1.02 .2 .95 .0 

6 52.5 .9 1.00 .0 1.00 .0 

11 50.2 .9 1.00 .0 .96 -.3 

20 58.1 1.1 .92 -.6 .98 -.1 

8 45.6 1.1 .97 -.2 .85 -.7 

3 46.4 1.0 .96 -.3 .86 -.7 

2 51.5 .9 .96 -.6 .92 -.8 

9 50.7 .9 .95 -.7 .92 -.8 

15 47.6 1.0 .94 -.5 .89 -.7 

13 43.6 1.2 .91 -.5 .75 -.9 

4 46.2 1.1 .84 -1.3 .80 -1.1 
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that the estimates were fairly precise. The correlations among the standardized item 

residuals were analyzed using a Rasch principal components analysis in order to investigate 

if any further components exist among the information in the standardized residuals after 

accounting for the primary variable of grammatical competence. 
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�ote. The plot is a principal component analysis of item residuals. Each letter is one item at 

that location on the plot. 

Figure 6. Principal components analysis of item residuals for the Grammar Test. 

 

The Rasch model accounted for 41.0% of the data. Although this did not meet the 60% 

criterion suggested by Linacre, it was potentially caused by the lack of variance in the 
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participants’ measures (person separation = 1.25). The first three residual contrasts 

accounted for 5.7%, 4.9%, and 4.4% of the data, respectively, all of which were reasonably 

small. The eigenvalue of the largest residual component was 5.7. Figure 6 illustrates the 

factor structure by plotting the item residual loadings on each factor against the Rasch item 

difficulty calibrations. 

Except for item 16, a random residual pattern was found. When item 16 was deleted, 

the amount of variance accounted for by the Rasch model increased from 41% to 43.8% 

and the amount of variance accounted for by the first residual contrast decreased from 5.7 

to 5.2%. 

 

Table 10. Standardized Residual Variances for the Grammar Test Items 

 

Item 

 

Loading 

 

Measure 

Infit 

MNSQ 

Outfit 

MNSQ 

Entry 

Number 

16 .62 59.0 1.32 1.49 A 

19 .42 53.6 1.03 1.01 B 

5 .37 57.7 1.03 1.01 C 

4 .27 46.2 .84 .80 D 

14 .26 52.6 1.03 1.01 E 

1 .18 52.0 1.02 1.06 F 

11 .11 50.2 1.00 .96 G 

20 .09 58.1 .92 .98 H 

13 .08 43.6 .91 .75 I 

 6  .03 52.5 1.00 1.00 J 

10  .01 41.4 1.02 .95 J 

12  .00 49.6 1.15 1.13 i 

 9 -.56 50.7 .95  .92 a 

15 -.51 47.6 .94 .89 b 

 7 -.43 49.4 .98 1.04 c 

17 -.33 44.2 .95 1.07 d 

 3 -.28 46.4  .96  .86 e 

 8 -.23 45.6 .97 .85 f 

 2 -.19 51.5  .96 .92 g 

18 -.06 48.1 1.03 1.03 h 
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Item 16 was deleted from the test because of its poor fit to the model and its negative 

influence on the dimensionality of the test. Person ability measures were recalibrated with 

the remaining 19 items. After deleting item 16, Rasch person reliability for the Grammar 

Test was .61 and person separation was 1.25. 

These figures indicate that many participants had similar grammar knowledge and 

could not be clearly distinguished from one another. Rasch item reliability was .94, item 

separation was 4.07, and the item strata statistic was 5.76, indicating that the difficulty of 

the questions was separated into approximately six statistically distinct levels of difficulty. 

 

Rasch Analysis of the Vocabulary Size Test 

The item-person map for the Vocabulary Size Test is shown in Figure 7. The mean of 

the person measures (M = 53.2; SD = 2.9) was higher than the mean of the item measures 

(M = 50.0; SD = 9.2). Two gaps in the empirical item hierarchy were present between items 

17 and 5, and between items 12 and 1, but these were inconsequential because the 

participants’ ability estimates were well above the difficulty estimates of these items. The 

majority of the vocabulary items were an appropriate level of difficulty for most of the 

participants. 

The most difficult item was item 16, which had a difficulty estimate of 64.1, and items 

2, 28, and 8 were the easiest; they were correctly answered by all the participants. Standard 

errors were generally low, indicating the precision of the item difficulty estimates. As 

shown in Table 10, using a standardized infit criterion of < 2.00, all the items fit the Rasch 

model. 
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Figure 7. Item-person map for the Vocabulary Size Test. 

 

The dimensionality of the Vocabulary Size Test was investigated using the principal 

components analysis of the item residuals function in WINSTEPS. The Rasch model 

accounted for 78.3% of the data. This met the 60% criterion suggested by Linacre (2005). 
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Table 11. Rasch Item Difficulty and Item Fit Statistics for the Vocabulary Size Test  

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit  

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

5 30.7 4.6 1.02 .3 1.97 1.1 

16 64.1 1.5 1.05 .3 1.34 1.1 

9 47.0 1.0 1.08 .7 1.28 1.6 

31 59.2 1.1 1.13 1.0 1.18 1.1 

29 62.3 1.3 1.05 .3 1.17 .7 

30 49.2 1.0 1.05 .6 1.15 1.3 

23 54.7 .9 1.10 1.6 1.14 1.8 

34 60.1 1.2 1.02 .2 1.10 .6 

10 45.4 1.1 1.08 .6 1.08 .4 

20 46.9 1.1 1.01 .1 1.08 .5 

32 56.8  1.0 1.05 .6 1.05 .5 

24 53.0 .9 1.03 .7 1.05 .8 

26 50.4 .9 1.05 .7 1.05 .5 

22 53.7 1.0 1.04 .7 1.02 .4 

27 57.0 1.0 1.03 .3 1.03 .3 

15 60.4 1.1 .95 -.3 1.02 .2 

19 59.0 1.0 .95 -.4 1.01 .1 

33 57.2 1.0 1.00 .1 .99 -.1 

4 59.4 1.1 .98 -.1 1.00 .1 

7 35.8 2.7 1.00 .2 .74 -.2 

12 40.5 1.7 1.00 .1 .98 .1 

1 35.8 2.7 1.00 .2 .70 -.3 

14 59.3 1.1 .99 .0 .99 .0 

6 30.7 4.6 .98 .3 .36 -.4 

13 58.3 1.0 .98 .2 .91 -1.6 

36 46.2 1.2 .97 -.1 .92 -.3 

18 42.7 1.4 .97 -.1 .78 -.7 

11 49.3 1.0 .97 -.4 .96 -.3 

17 33.9 3.3 .96 .2 .43 -.6 

38 42.7 1.5 .95 -.1 .83 -.4 

40 61.4 1.3 .95 -.2 .90 -.3 

35 41.5 1.7 .95 -.1 .65 -.9 

25 43.5 1.4 .94 -.2 .83 -.5 

3 51.2 .9 .93 -1.1 .91 -1.2 

39 55.6 1.0 .92 -1.0 .90 -1.1 

37 48.0 1.1 .90 -.9 .82 -1.2 

21 45.8 1.1 .89 -.9 .75 1.6 
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The first five residual contrasts accounted for 1.4, 1.2, 1.2, 1.1, and 1.0% of the 

variance, respectively. Because these met the < 3% criterion suggested by Linacre and this 

test is a carefully developed instrument, multidimensionality was not considered a problem; 

thus, all of the items were used in the calibration of person ability estimates. 

Rasch person reliability for the Vocabulary Size Test was .43 and person separation 

was .86. These figures indicate that the participants had similar vocabulary sizes and could 

not clearly be distinguished from one another. Rasch item reliability was .96, item 

separation was 5.20, and the item strata statistic was 7.27, indicating that the items were 

separated into approximately seven statistically distinct levels of difficulty. 

 

The Analysis of the Learning Channel Preference Checklist 

The LCPC data were examined first using principal components analysis. Three 

components were extracted. The first component indicated a visual preference. Items 5, 15, 

16, and 32 loaded positively on this component and item 23 loaded negatively. The second 

component consisted of items 13, 30, 33, and 35, and indicated an auditory preference. The 

third component, which consisted of items 1, 9 24, and 29, measured a haptic preference. 

Table 12 shows the results of the principal components analysis with varimax rotation. 

The LCPC data were examined with the Rasch model as well. The three groups of 

items that loaded together in the principal components analysis were calibrated using the 

Rasch rating scale model. 
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Table 12. Factor Loadings from the Principal Components Analysis: Communalities, 

Eigenvalues, and Percentage of Variance 

Item Factor 1 Factor 2 Factor 3 Communality 

1   .53 .30 

5 .82   .69 

9   .74 .55 

13  .65  .45 

15 .51   .41 

23 -.83   .68 

24   .58 .46 

26 .40   .23 

29   .56 .43 

30  .57  .46 

32 .61   .50 

33  .77  .63 

35  .46  .41 

Eigenvalues 2.91 1.75 1.53  

% of variance 22.41 13.46 11.78  

�ote. Principal components analysis. Rotation method: Varimax with Kaiser Normalization. 

 

The principal components analysis of item residuals showed that 47.2% of the variance 

was explained by the Rasch model. Rasch person reliability for the visual preference 

was .52 and person separation was 1.04. These figures indicate that many participants had 

similar responses and could therefore not be clearly distinguished from one another. Rasch 

item reliability was high at .94. Calibration of the four items indicated that all four items fit 

the Rasch model, using a standardized infit and outfit criterion < 2.00 (see Table 13). 

 

Table 13. Rasch Item Difficulty and Item Fit Statistics for the Items Measuring a Visual 

Preference 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit 

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

15 53.5 .6 1.14 1.1 1.13 1.0 

26 

32 

5 

49.8 

49.7 

47.0 

.5 

.5 

.5 

1.13 

.93 

.80 

1.0 

-.6 

-1.7 

1.12 

.92 

.87 

1.0 

-.6 

-1.1 
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Figure 8 shows the item-person map for the items relating to visual preference. 
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�ote. Each '#' = 3 persons; each '.' = 1 person. 

Figure 8. Item-person map for the items measuring a Visual Preference. 

 

Items 13, 30, 33, and 35 measured a preference for processing information through the 

auditory channel. Figure 9 shows the item-person map for these items. Although the 

construct was measured by only four items, they were all well targeted on the student 

sample and they varied in terms of their endorsability. 

The principal components analysis of item residuals showed that 42.9% of the variance 

was explained by the Rasch model. Rasch person reliability for the items measuring an 
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auditory preference was .38, and person separation was .78. These figures indicate that 

many participants responded similarly and could therefore not be clearly distinguished from 

one another in terms of their preference for processing information auditorily. Rasch 
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Figure 9. Item-person map for the items measuring an Auditory Preference. 

 

item reliability was high at .94. Table 14 shows that items 30 and 33 do not fit the model, 

but when the source of the misfit was investigated, it was found to be caused by less than 

5% of the participants; therefore, these items were retained. 
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Table 14. Rasch Item Difficulty and Item Fit Statistics for the Items Measuring an Auditory 

Preference 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit 

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

30 51.9 .5 1.34 2.3 1.40 2.7 

35 

13 

33 

48.2 

47.3 

52.6 

.5 

.5 

.6 

1.19 

.78 

.71 

1.5 

-1.9 

-2.3 

1.21 

.81 

.68 

1.6 

-1.6 

-2.6 
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Figure 10. Item-person map for the items measuring a Haptic Preference. 

 

Items 1, 9, 24, and 29 measured a haptic preference, or tendency to take immediate 

action rather than visualizing things or perusing them beforehand. Figure 10 shows the 

item-person map for these items. 
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The principal components analysis of item residuals showed that 46.9% of the variance 

was explained by the Rasch model. Person reliability was .50, and person separation 

was .99. These figures indicate that many participants responded similarly and could 

therefore not be clearly distinguished from one another. Rasch item reliability for the items 

relating to haptic preference was high at .95. Table 15 shows that all the items fit the Rasch 

model. 

 

Table 15 Rasch Item Difficulty and Item Fit Statistics for the Items Measuring a Haptic 

Preference 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit 

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 
1 47.7 .5 1.06 .5 1.10 .8 

24 50.9 .5 1.10 .8 1.09 .7 

29 47.9 .5 1.06 .5 1.07 .6 

9 53.6 .5 .71 -2.6 .78 -1.9 

 

The validity of the three components extracted from the LCPC was confirmed. Person 

reliability statistics showed that the items did not separate the participants’ preferences for 

the three learning channels to any great degree. This result concurred with the fact that most 

of the participants were visual learners, as measured by the inventory. 

 

Rasch Analysis of the Passage Comprehension Test 

Figure 11 shows the item-person map for the Passage Comprehension Test. The mean 

of the person ability measures (M = 55.8; SD = 3.7) was higher than the mean of the item 

measures (M = 50.0; SD = 5.4), an indication that the participants understood the passages 

relatively well, in part because the passages were repeated three times. On the whole, the 
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passage comprehension items were at an appropriate level of difficulty for the majority of 

the participants. 

As Table 16 shows, item 2 was the most difficult item with a difficulty estimate of 60.3, 

and item 25 was the easiest item with a difficulty estimate of 39.3. Using a standardized 

infit criterion of < 2.00, all of the Passage Comprehension Test items fit the Rasch model. 

The correlations among the standardized item residuals were analyzed in order to 

investigate if any order existed among the information remaining in the standardized 

residuals after accounting for the primary variable of passage comprehension. The principal 

components analysis of item residuals showed that 45.1% of the variance was explained by 

the Rasch measures. This did not meet the 60% criterion suggested by Linacre, but it was 

likely influenced by the low degree of person separation on this variable because some 

items such as items 5, 9, and 25 were too easy for the participants. 
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Figure 11. Item-person map for the Passage Comprehension Test. 
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The first five residual contrasts accounted for 4.3, 4.0, 3.7, 3.6, and 3.2% of the data, 

respectively. Figure 12 illustrates the structure of the item residuals by plotting the residual 

loadings on each factor against the Rasch calibrations. As the figure shows, no distinct 

groups of items clustered together at the top or bottom of the figure. Thus, 

multi-dimensionality was not considered a problem. 

 

Table 16. Rasch Item Difficulty and Item Fit Statistics for the Passage Comprehension Test 

 

Item 

 

Measure 

 

SE 

Infit 

MNSQ 

Infit 

ZStd 

Outfit 

MNSQ 

Outfit 

ZStd 

2 60.3 1.0 1.14 1.4 1.44 2.7 

26 52.2 1.0 1.14 1.6 1.18 1.4 

16 57.7 .9 1.01 .1 1.13 1.3 

18 55.8 .9 1.10 1.6 1.13 1.4 

7 51.7 1.0 1.07 .7 1.12 .9 

3 55.6 .9 1.10 1.6 1.10 1.2 

22 44.0 1.6 1.10 .5 1.08 .3 

27 43.5 1.6 1.09 .4 .94 .0 

13 53.4 .9 1.08 1.1 1.06 .6 

1 54.5 .9 1.01 .2 1.07 .8 

19 56.8 .9 1.04 .6 1.03 .4 

8 51.9 1.0 1.01 .2 1.01 .2 

6 49.9 1.1 1.01 .1 1.00 .1 

14 54.1 .9 1.01 .2 .98 -.2 

15 47.3 1.2 1.00 .1 .84 -.6 

21 51.9 1.0 1.00 .0 .97 -.2 

5 41.3 2.0 .99 .1 .97 .1 

17 47.4 1.2 .95 -.2 .93 -.2 

12 49.5 1.1 .92 -.6 .85 -.8 

25 39.3 2.4 .92 .0 .65 -.4 

11 49.7 1.1 .92 -.6 .88 -.6 

9 40.8 2.1 .91 -.1 .48 -.9 

20 52.9 .9 .90 1.3 .88 -1.1 

4 48.2 1.2 .88 -.8 .83 -.8 

23 

10 

24 

51.6 

45.9 

42.8 

1.0 

1.4 

1.7 

.86 

.85 

.82 

-1.5 

-.7 

-.5 

.85 

.64 

.48 

-1.1 

-1.2 

-1.3 
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Rasch person reliability for the passage comprehension test was .57 and person 

separation was 1.15. These figures indicate that many participants showed similar levels of 

comprehension and could therefore not be clearly distinguished from one another. Rasch 

item reliability was high at .94, item separation was good at 4.05, and item strata was5.73,  

 

Table 17. Standardized Residual Variances for the Passage Comprehension 

Items 

 

Item 

 

Loading 

 

Measure 

Infit 

MNSQ 

Outfit 

MNSQ 

Entry 

Number 

10 .54 45.9 .85 .64 A 

20 .54 52.9 .90 .88 B 

24 .45 42.8 .82 .48 C 

25 .39 39.3 .92 .65 D 

4 .31 48.2 .88 .83 E 

21 .27 51.9 1.00 .97 F 

9 .20 40.8 .91 .48 G 

23 .17 51.6 .86 .85 H 

12 .17 49.5 .92  .85 I 

6 .14 49.9 1.01 1.00 J 

13 .14 53.4 1.08 1.06 K 

8 .03 51.9 1.01 1.01 L 

22 .02 44.0 1.10 1.08 M 

1 -.43 54.5 1.01 1.07 a 

27 -.41 43.5 1.09  .94 b 

2 -.40 60.3 1.14 1.44 c 

16 -.39 57.7 1.01 1.13 d 

26 -.25 52.2 1.14 1.18 e 

14 -.24 54.1 1.01 .98 f 

3 -.20 55.6 1.10 1.10 g 

18 -.16 55.8 1.10 1.13 h 

7 -.08 51.7 1.07 1.12 i 

5 -.07 41.3 .99 .97 j 

15 -.06 47.3 1.00 .84 k 

11 -.04 49.3 .92 .88 l 

17 -.04 47.3 .9 .93 m 

19 -.03 56.8  1.04 1.03 n 
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indicating that the difficulty of the questions was separated into approximately six 

statistically distinct levels of difficulty. 
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�ote. The plot is a principal component analysis of item residuals. Each letter is one item at 

that location on the plot. 

Figure 12. Principal components analysis of item residuals for the Passage Comprehension 

Test. 

 

Vocabulary Checklist 

In selecting the 45 target words, the results of the Vocabulary Checklist were analyzed. 

To make sure that very few students knew the target words, the criterion of 25% was used 

because theoretically 25% of the participants could answer correctly by chance alone even 

if they did not know the words. The percentages of the participants who knew these words 
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are listed in Table 18. 

Table 18. The Percentage of Participants Who Answered  

the Target Words Correctly Before the Treatment 
Item Percentage 
uncover 24.1 
remote 25.0 
perceive 19.0 
assumption 24.1 
genuine 19.8 
hover 12.9 
enigma 10.3 
lichen 10.3 
thread 12.9 
hazardous 19.8 
regulation 25.0 
violate 25.0 
administration 19.8 
policy 24.1 
institute 21.6 
peer 6.0 
plow 12.9 
lunar 25.0 
heavenly body 6.0 
alternative 23.3 
archeology 19.0 
reconstruction 24.1 
felled 6 .0 
prosperous 10.3 
drought 24.1 
assembly 25.0 
accordingly 23.3 
dormitory 19.0 
facilities 21.6 
deadline 25.0 
animate 15.5 
reproduce 17.2 
replicate 19.0 
stimulus 12.9 
resilient 10.3 
materialistic 19.0 
primarily 25.0 
extremely 24.1 
quantities 23.3 
malnourished 15.5 
accommodate 16.4 
session 12.9 
regret 25.0 
sufficient 
banquet 

18.1 
19.0 

 
 
 

The Immediate and Delayed Recognition and Multiple-choice Posttests 
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The reliability of the Immediate and Delayed Recognition and Multiple-choice 

Posttests were first computed using Cronbach’s alpha. The reliablilty estimates were as 

follows: Immediate Recognition Posttest (k = 45) α = .65; Immediate Multiple-choice 

Posttest (k = 45) α = .70; Delayed Recognition Posttest α = .64, and; Delayed 

Multiple-choice Posttest α = .79. Rasch reliabilities were also calculated. The Rasch person 

and item reliability and separation statistics are shown in Table 19. For all the tests item 

reliability is over .90 and item separation is over 3.35, indicating a considerable amount of 

variance in item difficulty. Person reliability and person separation are reasonably high, and 

it indicates that the participants’ ability estimates were fairly different from one another. 

 

Table 19. Rasch Reliability and Separation Statistics for the Immediate and Delayed 

Posttests 

Test Person 

Reliability 

Person 

Separation 

Item 

Reliability 

Item 

Separation 

Immediate Recognition Posttest  .82 2.12 .92 3.35 

Immediate Multiple-choice Posttest .75 1.73 .93 3.69 

Delayed Recognition Posttest  .77 1.83 .93 3.56 

Delayed Multiple-choice Posttest  .79 1.95 .92 3.69 

 

The lexical composition of words in the Reading Span Test was examined using Tom 

Cobb’s website. There were a few words that are not in the first 2,000 words, such as 

economics and cabinet, but these words are known to most of the participants because they 

have become part of Japanese lexis that sound familiar to them. Therefore, judging from the 

average score of 23.4 on the Vocabulary Size Test, it was assumed that the participants had 

sufficient lexical knowledge to understand the Reading Span Test. 
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CHAPTER 5 

RESULTS 

 

In this chapter Research questions 1 to 3 will be answered in turn. 

 

Research Question 1 

Research question 1 asked “To what degree does vocabulary acquisition differ as a 

result of the following three treatments? 

The control condition: Listening + no explanation of new words 

Experimental treatment 1: Listening + L1 (Japanese) Recognition of the target words 

Experimental treatment 2: Listening + L2 (English) definition of the target words 

 

In order to answer this question, a repeated-measures ANOVA was run for the four 

tests administered after the treatment in order to determine whether there are any 

statistically significant differences between the three treatments. Because four ANOVAs 

were run, a Bonferroni adjustment was made, and a criterion of p = .0125 (= .05 / 4) was 

used in order to protect again committing a Type I error. 

 

Immediate Recognition Posttest Results 

Before conducting the repeated-measures ANOVA, the assumptions of the procedure 

were checked. Using a criterion of z = |3.30| with SPSS EXAMINE, two univariate outliers 

were detected for the Immediate Recognition Posttest. Their Rasch person measures were 
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altered so that their z-scores were less than 3.30; thus, they were retained in the analysis. 

Although the distribution of the Immediate Recognition Posttest scores was slightly skewed 

for the control group (skewness = -.74; SES = .23) and for the L2 definition group 

(skewness = -.63, SES = .23), it was not considered problematic for two reasons. First, 

given that if there are at least 20 degrees of freedom for error in a univariate ANOVA, the F 

test is robust to moderate violations of normality provided that there are no outliers 

(Tabachnick & Fidell, 2001). The �-size (116) guaranteed that this was the case. Second, 

the absolute size of the skewness was not large. The degree to which robustness extends to 

multivariate analyses is not yet clear, but the larger the sample size, the less the effect of 

nonnormality is likely to be (p. 72). Mauchly’s test of sphericity was statistically significant 

(p = .00); therefore, the Greenhouse-Geisser adjustment was used when interpreting the 

ANOVA results. 

The descriptive statistics for the Rasch person ability estimates for the Immediate 

Recognition Posttest are shown in Table 20. The mean of the Rasch person measures shows 

that the L1 translation condition was the most effective, 

 

Table 20. Descriptive Statistics for the Immediate Recognition Posttest 
  

Control Condition 

L1Translation 

Condition 

L2 Definition 

Condition 

M 41.40 52.02 47.08 

SE .55 .41 .36 

95% CI Lower Bound 42.49 51.21 46.37 

95% CI Upper Bound 41.64 52.82 47.80 

SD 5.90 4.38 3.87 

Skewness -.74 -.27 -.63 

SES .23 .23 .23 

Kurtosis .26 1.32 2.08 

SEK .45 .45 .45 

�ote. Maximum score = 64.40. 
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followed by the L2 definition condition, and the control condition. The small standard 

errors and the narrow range between the lower bound and the upper bound of the 

confidence intervals show that these measures are very precise. The greatest variance in 

person measures occurred with the control condition and the least variance occurred with 

the L2 definition condition. 

The repeated-measures ANOVA results are shown in Table 21. The independent 

variable was the three experimental conditions and the dependent variable was the Rasch 

person measures for the Immediate Recognition Posttest. The ANOVA for the group effect 

was statistically significant, F = 231.09, df = 1.82 (p < .012). The effect size expressed by 

eta squared is large, showing that the independent variable exerted a strong influence on the 

dependent variable. 

 

Table 21. Repeated-Measures A�OVA for the Immediate Recognition Posttest  

Source SS df MS F p eta² 

Between subjects       

 Intercept 763345.87 1 763345.87 18790.17* .00 .99 

 Error  115 40.63    

 

Within subjects 

      

 Treatment 6544.68 1.82 3272.34 231.09* .00 .77 

 Error 9113.07 230 198.75    

*p < .012 

 

Table 22. Pairwise Comparisons for the Immediate Recognition Posttest  
 

(I) 

treatment 

 

(J) 

treatment 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

p 

    95% CI for Difference 

Lower       Upper 

Bound       Bound 

Control L1 -18.16* .80 .00 -17.74 -9.67 

Control  L2 -9.95* .68 .00 -20.43 -15.44 

L1 L2 -8.21* .88 .00 -8.97 .52 

* p < .012  
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As shown in Table 22, Bonferroni’s post hoc test indicated that there was a statistically 

significant difference between all possible pairs of the three conditions on the Immediate 

Recognition Posttest. The L1 translation condition was the most effective, followed by the 

L2 definition condition. The control condition was the least effective. 

 

Immediate Multiple-choice Posttest Results 

The descriptive statistics for the Rasch person ability estimates for the Immediate 

Multiple-choice Posttest are shown in Table 23. The mean of the person estimates for the 

L1 translation condition and the L2 definition condition are nearly identical; both 

conditions were more effective than the control condition where no explanation was given. 

The small standard errors and the narrow range between the lower bound and the upper 

bound of the confidence intervals show that these measures are very precise. In this case, 

the smallest standard deviation occurred with the control condition. 

 

Table 23. Descriptive Statistics for the Immediate Multiple-choice Posttest 
  

Control Condition 

L1 Translation 

Condition 

L2 Definition 

Condition 

M 48.90 56.17 56.04 

SE .38 .54 .55 

95% CI Lower Bound 48.16 55.16 54.95 

95% CI Upper Bound 49.65 57.24 57.13 

SD 4.04 5.78 5.93 

Skewness -.02 .18 -.33 

SES .23 .23 .23 

Kurtosis .67 .93 .58 

SEK .45 .45 .45 

�ote. Maximum score = 73.10.
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The repeated-measures ANOVA results are shown in Table 24. The independent 

variable was the three experimental conditions and the dependent variable was the Rasch 

person measures for the Immediate Multiple-choice Posttest. Mauchly’s Test of Sphericity 

showed that the assumption of sphericity was met (p = .55). The ANOVA for the group 

effect was statistically significant, F = 124.69, df = 1, 115, p < .012, and the effect size was 

large, a result that indicated that the relationship between the independent and dependent 

variable was strong. 

 

Table 24. Repeated-Measures A�OVA for the Immediate Multiple-choice Posttest 

Source SS df MS F p eta² 

Between subjects       

 Intercept 1003824.86 1 1003824.86 19000.79* .00 .99 

 Error  115 101.91    

 

Within subjects 

      

 Treatment 4007.52 2 2003.76 124.69* .00  .52 

 Error 9113.07 120 198.75    

*p < .012 

 

As shown in Table 25, Bonferroni’s post hoc test indicated that there was a statistically 

significant difference between the control and the L1 translation condition and between the 

control and the L2 definition condition. 

 

Table 25. Pairwise Comparisons for the Immediate Multiple-choice Posttest 
 

(I) 

treatment 

 

(J) 

treatment 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

p 

95% CI for Difference 

Lower          Upper 

Bound          Bound 

Control L1 -7.26* .46 .00 -8.38 -6.14 

Control L2 -7.13* .50 .00 -8.34 -5.93 

L1 L2 .13 .61 1.00 -1.36 1.61 

* p < .012  
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Delayed Recognition Posttest Results 

The descriptive statistics for the Rasch person ability estimates for the Delayed 

Recognition Posttest are shown in Table 26. The means of the Rasch person measures show 

that the L1 translation condition was the most effective, followed by the L2 definition 

condition, and the control condition. The distribution of the Delayed Recognition Posttest 

scores was slightly skewed for the control condition (skewness = -.58; SES = .23), the L1 

translation condition (skewness = .97, SES = .23), and the L2 definition condition 

(skewness = -.63, SES = .23). However, as stated above, considering the �-size (116), this 

degree of skewness was not considered problematic given that there are greater than 20 

degrees of freedom for error in the univariate ANOVA (Tabachnick & Fidell, 2001), and 

because the absolute amount of skewness is small. The small standard errors and the 

narrow range between the lower bound and the upper bound of the confidence intervals 

show that these measures are very precise. The greatest variance in the person measures 

occurred with the control condition, while the smallest occurred with the L1 translation 

condition. 

 

Table 26. Descriptive Statistics for the Delayed Recognition Posttest  
  

Control Condition 

L1 Translation 

Condition 

L2 Definition 

Condition 

M 42.07 47.25 44.31 

SE .51 .33 .38 

95% CI Lower Bound 41.05 46.58 43.55 

95% CI Upper Bound 43.26 47.90 45.07 

SD 5.52 3.58 4.13 

Skewness -.58 .97 -.99 

SES .23 .23 .23 

Kurtosis .02 1.61 1.48 

SEK .45 .45 .45 

�ote. Maximum score = 54.80.  
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No univariate outliers were identified for the Delayed Recognition Posttest. A 

repeated-measures ANOVA was run with the three experimental conditions acting as the 

independent variable and the Rasch person measures for the Delayed Recognition Posttest 

as the dependent variable. Mauchly’s test of sphericity was statistically significant (p 

= .01); therefore, the Greenhouse-Geisser results were used. Table 27 shows that the 

ANOVA for the group main effect was statistically significant, F = 38.83, df = 1.84, p = .00. 

The association between the independent variable and the dependent variable as estimated 

by eta² was .35. 

 

Table 27. Repeated-Measures A�OVA for the Delayed Recognition Posttest 

Source SS df MS F p eta² 

Between subjects       

 Intercept 690373.56   1 690373.56 19660.86* .00 .99 

 Error 4038.12 115 35.11    

 

Within subjects 

      

 Treatment 1563.86 1.84 781.93 38.83* .00   .35 

 Error 2900.98 230 198.75    

*p < .012 

 

 

Table 28. Pairwise Comparisons for the Delayed Recognition Posttest  
 

(I) 

treatment 

 

(J) 

treatment 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

p 

95% CI for Difference 

Lower          Upper 

Bound          Bound 

Control L1 -5.18* .51 .00 -6.42 -3.93 

Control L2 -2.23* .49 .00 -3.42 -1.05 

L1 L2 2.94* .39 .00 -1.98 3.90 

* p < .012  
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As shown in Table 28, Bonferroni’s post hoc test indicated that there was a statistically 

significant difference between all three comparisons for the Delayed Recognition Posttest 

(p < .012). The L1 translation condition was the most effective, followed by the L2 

definition condition. The control condition was the least effective. 

 

Delayed Multiple-choice Posttest Results 

The descriptive statistics for the Rasch person ability estimates for the Delayed 

Multiple-choice Posttest are shown in Table 29. The mean of the person measures for the 

L1 translation condition and the L2 definition condition are nearly identical, and both are 

higher than that for the control condition. The small standard errors and the narrow range 

between the lower bound and the upper bound of the confidence intervals show that these 

measures are very precise. 

 

Table 29. Descriptive Statistics for the Delayed Multiple-choice Posttest  
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition   

M 49.21 53.09 52.87 

SE .43 .40 .49 

95% CI Lower Bound 48.37 52.30 51.90 

95% CI Upper Bound 50.06 53.88 53.84 

SD 4.61 4.29 5.26 

Skewness .86 -.01 .63 

SES .23 .23 .23 

Kurtosis 2.74 -.44 1.62 

SEK .45 .47 .45 

�ote. Maximum score = 69.20. 

 

A repeated-measures ANOVA was run for the Delayed Multiple-choice Posttest. The 

independent variable was the three experimental conditions, and the dependent variable was 
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Rasch person measures for the Delayed Multiple-choice Posttest. Mauchly’s test of 

sphericity showed that the assumption of sphericity was met (p = .55). Table 30 shows that 

there was a statistically significant difference between the three conditions for the Delayed 

Multiple-choice Posttest (p = .00). The degree of association between the independent and 

dependent variable was strong (eta² = .73). 

 

Table 30. Repeated-Measures A�OVA for the Delayed Multiple-choice Posttest 

Source SS df MS F p eta² 

Between subjects       

 Intercept 150328.02 1 120000.00 1177.48* .00 .92 

 Error  60 101.91    

 

Within subjects 

      

 Treatment 10722.93 2 5361.40 70.60* .00 .73 

 Error 9113.07 120 198.75    

*p < .012 

 

Table 31 shows that there was a statistically significant difference between the control 

condition and L1 translation condition, and the control condition and L2 definition 

condition, but not between the L1 translation condition and the L2 definition condition. The 

control condition was the least effective. 

 

Table 31. Pairwise Comparisons for the Delayed Multiple-choice Posttest 
 

(I) 

treatment 

 

(J) 

treatment 

Mean 

Difference 

(I-J) 

 

 

SE 

 

 

p 

95% CI for Difference 

Lower          Upper 

Bound          Bound 

Control L1 -3.87* .42 .00 -4.89 -2.86 

Control L2 -3.65* .44 .00 -4.71 -2.60 

L1 L2 .22 .40 1.00 -.75 1.19 

*p < .012  
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To summarize, the L1 translation condition was the most efficient treatment for 

vocabulary learning through listening for the Immediate and Delayed Recognition Posttests, 

where the participants were asked to write the meaning of the target words. However, there 

was no statistically significant difference between the L1 translation and the L2 definition 

condition for the Immediate and Delayed Multiple-choice Posttests, where the participants’ 

learning of the target vocabulary was assessed with a multiple-choice test. More vocabulary 

was learned with explanation, whether it was provided in the L1 or L2, than without 

explanation for both the Immediate and Delayed Recognition and Multiple-choice 

Posttests. 

 

Research Question 2 

The second research question asked “To what degree does vocabulary acquisition 

through listening differ based on the participants’ learning channel preferences (i.e., visual, 

auditory, and haptic)?” This question will be answered by inspecting the descriptive 

statistics for the three learning channel preference subgroups, and ANCOVA tables for the 

Immediate Recognition Posttest, the Delayed Recognition Posttest, the Immediate 

Multiple-choice Posttest, and the Delayed Multiple-choice Posttest. 

After administering the LCPC, the participants were categorized into three subgroups 

of 68 visual learners, 32 auditory learners, and 16 haptic learners by determining the 

learning channel preference on which they had the highest score. Although all of the groups 

were expected to forget some of the target vocabulary that they had studied 2 weeks 

beforehand, a second purpose of this research question was to investigate whether some 
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learning channel preference groups had retained more vocabulary than the other groups. In 

order to investigate the effect of the participants’ learning channel preferences on 

vocabulary retention and the interaction effect between the learning channel preferences 

and the three experimental learning conditions, two three-way mixed ANOVAs were run 

with three independent variables: learning channel preference subgroup (visual, auditory, 

and haptic), time (immediately after the treatment, 2 weeks after the treatment), and 

treatment (control, the L1 translation condition, and the L2 definition condition). The 

dependent variable for the first ANOVA was the Immediate and Delayed Recognition 

Posttests, and the dependent variable for the second ANOVA was the Immediate and 

Delayed Multiple-choice Posttests. In both cases, the Immediate Posttest was used for the 

time 1 measures, and the Delayed Posttest was used for the time 2 measures. 

 

Descriptive Statistics for the Three Learning Channel Preference Subgroups for the 

Immediate Recognition and Multiple-choice Posttests 

Descriptive Statistics for the Visual Learners 

Table 32 shows the descriptive statistics for the Immediate Recognition Posttest for the 

visual learners. The L1 translation condition was the most effective for the visual learners, 

followed by the L2 definition, and the control condition. The small standard errors and the 

narrow range between the lower bound and the upper bound of the confidence intervals 

show that these measures are very precise. The greatest amount of variance occurred in the 

control condition and the least variance occurred in the L2 definition condition. 
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Table 32. Descriptive Statistics for the Immediate Recognition Posttest Rasch Person 

Measures: Visual Learners (n = 68) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 41.78 52.51 47.88 

SE .74 .54 .45 

95% CI Lower Bound 40.30 51.44 46.98 

95% CI Upper Bound 43.26 53.58 48.78 

SD 6.12 4.42 3.72 

Skewness -.76 .02 -.53 

SES .29 .29 .29 

Kurtosis .38 .94 3.08 

SEK .57 .57 .57 

�ote. Maximum score = 64.40.  

 

Table 33 shows that the means for the L1 and L2 conditions on the Immediate 

Multiple-choice Posttest for the visual learners were nearly identical, and they were higher 

than the mean for the control condition. The small standard errors and the narrow range 

between the lower bound and the upper bound of the confidence intervals show that these 

measures are reasonably precise. The least variance in person measures occurred with the 

control condition. 

 

Table 33. Descriptive Statistics for the Immediate Multiple-choice PosttestRasch Person 

Measures: Visual Learners (n = 68) 
  

Control Condition 

L1Translation 

Condition  

L2 Definition 

Condition 

M 49.08 56.96 56.70 

SE .50 .71 .68 

95% CI Lower Bound 48.09 55.54 55.35 

95% CI Upper Bound 50.07 58.38 58.06 

SD 4.10 5.87 5.59 

Skewness .16 .59 .11 

SES .29 .29 .29 

Kurtosis 1.29 .25 .00 

SEK .57 .57 .57 

�ote. Maximum score = 73.10. 
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Descriptive Statistics for the Auditory Learners 

Table 34 shows that the L1 translation condition was the most effective for the auditory 

learners, followed by the L2 definition condition, and the control condition on the 

Immediate Recognition Posttest. The small standard errors and the narrow range between 

the lower bound and the upper bound of the confidence intervals show that these measures 

are relatively precise. The control condition showed the greatest variance in person 

measures and the L2 definition condition the least. 

 

Table 34. Descriptive Statistics for the Immediate Recognition Posttest Rasch Person 

Measures: Auditory Learners (n = 32) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 41.23 51.37 46.04 

SE 1.04 .86 .76 

95% CI Lower Bound 39.12 49.62 44.50 

95% CI Upper Bound 43.35 53.11 47.58 

SD 5.86 4.84 4.28 

Skewness -.83 -.82 -.89 

SES .41 .41 .41 

Kurtosis .10 1.20 1.14 

SEK .81 .81 .81 

�ote. Maximum score = 60.00. 

 

Table 35 shows that the means for the L1 translation and L2 definition conditions were 

nearly identical for the Immediate Multiple-choice Posttest and both were higher than the 

control group mean for the auditory learners. The small standard errors and the narrow 

range between the lower bound and the upper bound of the confidence intervals indicate 

that the person measures for the Immediate Recognition Posttest are reasonably precise. 
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Table 35. Descriptive Statistics for the Immediate Multiple-choice Posttest Rasch Person 

Measures: Auditory Learners (n = 32) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 48.85 55.63 55.58 

SE .70 1.10 1.06 

95% CI Lower Bound 47.43 53.39 53.41 

95% CI Upper Bound 50.28 57.88 57.74 

SD 3.95 6.23 6.01 

Skewness -.35 -.85 -.33 

SES .41 .41 .41 

Kurtosis .22 1.45 .13 

SEK .81 .81 .81 

�ote. Maximum score = 66.60. 

 

Descriptive Statistics for the Haptic Learners 

Table 36 shows that the highest mean on the Immediate Recognition Posttest occurred 

in the L1 translation condition for the haptic learners. This was followed by the L2 

definition condition. The control condition mean was the lowest.  

 

Table 36. Descriptive Statistics for the Immediate Recognition Posttest Rasch Person 

Measures: Haptic Learners (n = 16) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 40.13 51.21 45.79 

SE 1.27 .75 .72 

95% CI Lower Bound 37.42 49.62 44.26 

95% CI Upper Bound 42.85 52.80 47.32 

SD 5.10 2.98 2.86 

Skewness -1.10 -.58 -.81 

SES .56 .56 .56 

Kurtosis 1.20 4.10 -.04 

SEK 1.09 1.09 1.09 

�ote. Maximum score = 57.90. 
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The reasonably small standard errors and the narrow range between the lower bound 

and the upper bound of the confidence intervals on the control condition show that these 

measures are fairly precise. The greatest variance and the highest standard error occurred in 

the control condition. 

Table 37 shows that there was little difference in the means of the L1 translation and 

L2 definition conditions on the Immediate Multiple-choice Posttest, while the lowest mean 

occurred for the control condition. The relatively small standard errors and the narrow 

range between the lower bound and the upper bound of the confidence intervals show that 

these measures are reasonably precise. The largest amount of variance was found for the L2 

definition condition. 

 

Table 37. Descriptive Statistics for the Immediate Multiple-choice Posttest Rasch Person 

Measures: Haptic Learners (n = 16) 
 Control Condition L1 Translation 

Condition  

L2 Definition 

Condition 

M 48.65 53.90 54.16 

SE .91 .92 1.75 

95% CI Lower Bound 46.70 51.93 50.42 

95% CI Upper Bound 50.60 55.86 57.90 

SD 3.66 3.69 7.02 

Skewness .07 .17 -1.14 

SES .56 .56 .56 

Kurtosis -1.04 -.10 1.35 

SEK 1.09 1.09 1.09 

�ote. Maximum score = 61.40. 
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Descriptive Statistics for the Three Learning Channel Preference Subgroups for the 

Delayed Recognition and Multiple-choice Posttests 

Descriptive Statistics for the Visual Learners 

Table 38 shows that the L1 translation condition was the most effective for this group 

followed by the L2 definition condition and the control condition. The small standard errors 

and the narrow range between the lower bound and the upper bound of the confidence 

intervals show that these measures are precise. The nonoverlapping confidence intervals 

between the control condition and L1 translation condition and between the L1 translation 

condition and L2 definition condition indicate that the differences are nontrivial. The 

greatest variance occurred in the control condition, while the two treatment conditions were 

nearly identical. 

Table 39 shows that little difference was found between the L1 translation and L2 

definition conditions on the Delayed Multiple-choice Posttest, while the lowest mean 

occurred for the control condition. 

 

Table 38. Descriptive Statistics for the Delayed Recognition Posttest Rasch Person 

Measures: Visual Learners (n = 68) 
  

Control Condition 

L1Ttranslation 

Condition  

L2 Definition 

Condition 

M 42.66 47.45 44.54 

SE   .70 .43 .48 

95% CI Lower Bound 41.27 46.59 43.69 

95% CI Upper Bound 44.06 48.31 45.60 

SD 5.77 3.57 3.94 

Skewness -.67 -.76 -1.04 

SES .29 .29 .29 

Kurtosis  .15 .85 2.38 

SEK  .57 .57 .57 

�ote. Maximum score = 54.80. 
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The small standard errors and the narrow range between the lower bound and the upper 

bound of the confidence intervals show that these measures are quite precise. An inspection 

of the confidence intervals for the three groups shows that the confidence intervals for the 

control condition do not overlap with those of the two treatment conditions. 

 

Table 39. Descriptive Statistics for the Delayed Multiple-choice Posttest Rasch Person 

Measures: Visual Learners (n = 68) 
  

Control Condition 

L1Translation 

Condition  

L2 Definition 

Condition 

M 49.51 53.42 53.24 

SE .54 .51 .64 

95% CI Lower Bound 48.50 52.40 51.95 

95% CI Upper Bound 50.51 54.43 54.52 

SD 4.15 4.20 5.30 

Skewness .48 .09 .49 

SES .29 .29 .29 

Kurtosis 1.49 -.19 1.95 

SEK .57 .57 .57 

�ote. Maximum score = 68.80. 

 

Descriptive Statistics for the Auditory Learners 

Table 40 shows that the L1 translation condition was the most effective for the auditory 

learners, followed by the L2 definition condition, and then the control condition. The small 

standard errors and the narrow range between the lower bound and the upper bound of the 

confidence intervals show that these measures are precise. The greatest variance in the 

Rasch person measures occurred in the control condition. 

Table 41 shows that there was little difference between the L1 translation and L2 

definition conditions for the auditory learners on the Delayed Multiple-choice Posttest and 

that both of these conditions were more effective than the control condition. The relatively 

small standard errors and the narrow range between the lower bound and the upper bound 
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of the confidence intervals show that these measures are reasonably precise, while the 

almost complete lack of overlap in the confidence intervals between the control and L1 

translation condition suggests a nontrivial difference between these two conditions. 

 

Table 40. Descriptive Statistics for the Delayed Recognition Posttest Rasch Person 

Measures: Auditory Learners (n = 32) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 41.25 47.08 44.04 

SE .96 .72 .83 

95% CI Lower Bound 39.29 45.62 42.34 

95% CI Upper Bound 43.22 48.54 45.75 

SD 5.46 4.06 4.72 

Skewness -.51 -1.44 -1.02 

SES .41 .41 .41 

Kurtosis .02 2.81 .76 

SEK .81 .81 .81 

�ote. Maximum score = 53.00. 

 

Table 41. Descriptive Statistics for the Delayed Multiple-choice Posttest Rasch Person 

Measures: Auditory Learners (n = 32) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 49.53 53.08 52.73 

SE .98 .77 .91 

95% CI Lower Bound 47.53 51.50 50.87 

95% CI Upper Bound 51.52 54.65 54.59 

SD 5.53 4.37 5.16 

Skewness .81 .14 .87 

SES .41 .41 .41 

Kurtosis 3.77 -1.20 1.94 

SEK .81 .81 .81 

�ote. Maximum score = 69.20. 

 

Descriptive Statistics for the Haptic Learners 

Table 42 shows that the L1 translation condition was the most effective for the haptic 

group. It was followed by the L2 definition condition, and the control condition was least 
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effective for the Delayed Recognition Posttest. The relatively small standard errors and the 

narrow range between the lower bound and the upper bound of the confidence intervals 

show that these measures are reasonably precise. The greatest variance in Rasch person 

measures occurred in the control condition. The almost complete lack of overlap in the 

confidence intervals between the control and L1 translation condition suggests a nontrivial 

difference between these two conditions. 

 

Table 42. Descriptive Statistics for the Delayed Recognition Posttest Rasch Person 

Measures: Haptic Learners (n =16) 
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 41.17 46.69 43.38 

SE 1.11 .64 .94 

95% CI Lower Bound 38.80 45.31 41.39 

95% CI Upper Bound 43.54 48.07 45.38 

SD 4.45 2.59 3.74 

Skewness -.97 -.31 -.83 

SES .56 .56 .56 

Kurtosis -.06 -.79 1.40 

SEK 1.09 1.09 1.09 

�ote. Maximum score = 50.60. 

 

Table 43 shows that there was little difference between the L1 translation and L2 

definition conditions for the haptic learners on the Delayed Recognition Posttest and that 

the control condition was the least effective. The reasonably small standard errors and the 

narrow range between the lower bound and the upper bound of the confidence intervals on 

the L2 condition show that these measures are fairly precise. Once again, the almost 

complete lack of overlap in the confidence intervals between the control and L1 translation 

condition suggests a nontrivial difference between these two conditions. 
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Table 43. Descriptive Statistics for the Delayed Multiple-choice Posttest Rasch Person 

Measures: Haptic Learners (n =16)  
  

Control Condition 

L1 Translation 

Condition  

L2 Definition 

Condition 

M 47.34 51.72 51.55 

SE 1.07 1.13 1.35 

95% CI Lower Bound 45.07 49.30 48.66 

95% CI Upper Bound 49.61 54.13 54.44 

SD 4.26 4.53 5.42 

Skewness -.25 -.55 1.01 

SES .56 .56 .56 

Kurtosis -.09 -.63 2.31 

SEK 1.09 1.09 1.09 

�ote. Maximum score = 65.90. 

 

A�OVA Analyses for the Immediate and Delayed Recognition Posttests for the Three 

Learning Channel Preference Subgroups 

Prior to conducting the analyses, univariate outliers were checked using SPSS 

EXAMINE. None were found. A factorial repeated-measures ANOVA was run to 

investigate to what degree vocabulary acquisition through listening differs based on the 

participants’ learning channel preferences. The first independent variable was the treatment 

(three levels: the control condition, L1 translation condition, and L2 definition condition), 

the second independent variable was the participants’ dominant learning channel preference 

as measured by the LCPC (three levels: visual, auditory, and haptic), and the third 

independent variable was time (two levels: immediately after the treatment and 2 weeks 

after the treatment). The dependent variables were the Rasch person ability estimates 

calculated separately for the three experimental conditions on the Immediate Recognition 

Posttest and the Delayed Recognition Posttest. The two tests are identical and were 

administered 2 weeks apart. The former was used for the time one measures and the latter 

was used for the time two measures. Because a second factorial ANOVA was run for the 
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Immediate Multiple-choice Posttest and the Delayed Posttest, a Bonferroni adjustment was 

made to avoid inflated Type 1 error, and the alpha level was set at .025 (= .05 / 2). 

Because the group size was unbalanced (visual group (n = 68), auditory group (n = 32), 

haptic group (n = 16)), the assumption of homogeneity of variance was checked by 

inspecting Levene’s test of the equality of variances and met. The factorial ANOVA results 

showed that there was no statistically significant difference between the three learning 

channel preference subgroups, F = 1.64, df = 2, p = .19 (see Table 44). The participants in 

the three subgroups acquired the target vocabulary to a similar degree. There was a 

statistically significant difference between time one and time two, but no statistically 

significant interaction between the treatment and subgroup or between time and subgroup 

(see Table 45). 

 

Table 44. Tests of Between-Subjects Effects for Repeated-Measures A�OVA for the 

Immediate and Delayed Recognition Posttests 

Source SS df MS F  p eta² 
Intercept 1024096.78   1 1024096.77 13448.70 .00 .99 

Subgroup     228.83   2   80.27 1.64 .19   .03 

Error 3235.87 113   39.92    

* p < .025. 

 

Mauchly’s test of sphericity showed that the assumption of sphericity was met for the 

interaction between method and time, and the output showed that there was a statistically 

significant interaction between treatment and time, F = 65.16, df = 2, p = 00. 
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Table 45. Tests of Within-Subjects Effects for Repeated-Measures A�OVA for the Immediate 

and Delayed Recognition Posttests  

Source SS df MS F    p eta² 
Time 

Time x Subgroup          

588.33 

 23.44 

  1 

  2 

588.33 

 11.72 

116.17 

 .77 

.00 

.47 

.51 

.01 

Treatment x Subgroup 

Treatment x Time 

  20.98 

584.26 

  4 

  2 

5.25 

292.13 

.37 

65.16 

.83 

.00 

  .01 

  .37 

Error 3235.87 226 14.32    

* p < .025. 

 

The participants retained more in the L2 definition condition than in the L1 translation 

condition. Although the scores on the control condition were lower, the participants retained 

much of what they had learned incidentally 2 weeks later. 

 

A�OVA Analyses for the Immediate and Delayed Multiple-choice Posttests for the Three 

Learning Channel Preference Subgroups 

A second three-way ANOVA was conducted for the Immediate and Delayed 

Multiple-choice Posttests. Prior to conducting the analyses, univariate outliers were 

checked using SPSS EXAMINE. None were found. The independent variables were the 

treatment (the control condition, L1 translation condition, and L2 definition condition), the 

participants’ dominant learning channel preference (three levels: visual, auditory, and 

haptic) as measured by the LCPC, and time (two levels: immediately after the treatment 

and 2 weeks later). The dependent variables were the Rasch person ability estimates of the 

scores calculated separately for the three experimental conditions on the Immediate and 

Delayed Multiple-choice Posttests.  
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The factorial ANOVA results showed that there was no statistically significant 

difference between the three learning channel preference subgroups, F = 1.01, df = 2, p 

= .34 (see Table 46). 

 

Table 46. Tests of Between-Subjects Effects for Repeated-Measures A�OVA for the 

Immediate and Delayed Multiple-choice Posttests 

Source SS df MS  F  p eta² 

Intercept 487796.46   1 487796.46 13912.36 .00 .99 

Subgroup     76.11   2  38.05  1.01 .34  .02 

Error 3962.02 113  35.06    

* p < .025. 

 

Table 47 shows there was a statistically significant difference between time 1 and time 

2, F = 34.77, df = 1, p = .00, but no statistically significant interaction effect between either 

the treatment and learning channel preference subgroup or between time and learning 

channel preference subgroup. Mauchly’s test of sphericity showed that the assumption of 

sphericity was not met for the interaction between treatment and time; therefore, the 

Greenhouse-Geisser adjustment was made. There was a statistically significant interaction  

 

Table 47. Tests of Within-Subjects Effects for Repeated-Measures A�OVA for the Immediate 

and Delayed Multiple-choice Posttests 

Source SS df MS F   p eta² 
Time 466.21   1 466.21 34.77 .00 .24 

Time x Subgroup 

Treatment x Subgroup 

Treatment x Time 

  12.51 

14.67 

217.19 

2 

3.68 

2 

6.25 

3.99 

121.85 

.47 

.29 

11.66 

.63 

.87 

.00 

 .01 

 .01 

 .09 

Error 2895.31 207.77 13.94    

* p < .025. 
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effect between treatment and time, F = 11.66, df = 1.78, p = .00. The participants showed 

more vocabulary retention in the control condition than in the other conditions, and in the 

L2 definition condition than in the L1 translation condition. 

There was a statistically significant interaction between treatment and time. In order to 

make a clearer contrast, the raw scores on the Immediate and Delayed Recognition 

Posttests as well as on the Immediate and Delayed Multiple-choice Posttests were used for 

the three subgroups. The amount of vocabulary that was learned and retained is graphed in 

Figures 13-18 for the visual, auditory, and haptic learning channel preference subgroups, 

respectively. Although there was no statistically significant difference between the three 

learning channel preference subgroups, each group showed slightly different vocabulary 

learning and retention patterns. As shown in Figure 13, the visual learners learned more 

words in the L1 translation condition, but they did not retain as much as they did in the 

other conditions 2 weeks later. Their raw scores at time 1 and time 2 were 4.62 and 4.81 in 

the control condition, 19.10 and 10.31 in the L1 translation condition, and 11.57 and 6.87 in 

the L2 definition condition, respectively. These results indicated that although more 

forgetting took place in the L1 translation condition, the initial and final scores were 

highest in this condition. 

As shown in Figure 14, the auditory learners’ scores were a little lower than those of 

the visual learners. Their average raw score at time 1 on the Immediate Recognition 

Posttest was 17.91 and that at time 2 was 9.75. The figure also shows that their retention 

and degree of forgetting was similar to that of the visual learners in that more learning was 

accompanied by more forgetting. However, they retained more in the L2 definition 
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Figure 13. Vocabulary learning and retention of the visual learners on the immediate and 

delayed recognition posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Recognition Posttest 

and the scores for time 2 are those on the Delayed Recognition Posttest. 

 

condition than the visual learners. The average raw score at time 1 was 9.06, and that at 

time 2 was 6.47. The difference between the visual learners and the auditory learners, 

however, was not statistically significant. 
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Figure 14. Vocabulary learning and retention of the auditory learners on the immediate and 

delayed recognition posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Recognition Posttest 

and the scores for time 2 are those on the Delayed Recognition Posttest. 

 

Next, the retention of the three learning channel preference subgroups was examined 

for the Immediate and Delayed Multiple-choice Posttest. The retention was significantly 

better than it was for the Delayed Recognition Posttest. 

The haptic learners learned little except in the L1 translation condition. Their raw 

scores at time 1 and time 2 were 2.75 and 2.88 in the control condition, 17.93 and 8.56 in 

the L1 translation condition, and 7.56 and 5.25 in the L2 definition condition. Although the 

haptic learners learned reasonably well in the L1 translation condition, they forgot much of 

what they learned 2 weeks later; however, as shown in Figure 15, their retention at time 2 

was best in the L1 translation condition. 
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Figure 15. Vocabulary learning and retention of the haptic learners on the immediate and 

delayed recognition posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Recognition Posttest 

and the scores for time 2 are those on the Delayed Recognition Posttest. 

 

A similar pattern of forgetting was observed for the three subgroups (see Figures 16-18). 

For the visual learners, retention in the L2 definition condition and in the L1 translation 

condition on the Immediate and Delayed Multiple-choice Posttests was similar. The raw 

scores at time 1 and time 2 were 6.79 and 6.91 in the control condition, 10.83 and 9.17 in 

the L1 translation condition, and 11.09 and 9.21 in the L2 definition condition. The 

auditory learners’ retention as observed by the raw scores on the Immediate and Delayed 

Multiple-choice Posttests in the L2 definition condition and the L1 translation condition 

was similar. The raw scores at time 1 and time 2 were 6.47 and 6.56 in the control condition, 

10.34 and 8.94 in the L1 translation condition, and 10.47 and 8.75 in the L2 definition 

condition. Good retention was observed in the control condition. 
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Figure 16. Vocabulary learning and retention of the visual learners on the immediate and 

delayed multiple-choice posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Multiple-choice 

Posttest and the scores for time 2 are those on the Delayed Multiple-choice Posttest. 
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Figure 17. Vocabulary learning and retention of the auditory learners on the immediate and 

delayed multiple-choice posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Multiple-choice 

Posttest and the scores for time 2 are those on the Delayed Multiple-choice Posttest. 
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The haptic learners retained slightly more words in the L1 translation condition than in 

the L2 definition condition. Some of the items were forgotten in the control condition as 

well. The raw scores at time 1 and time 2 were 6.43 and 5.63 in the control condition, 9.56 

and 7.94 in the L1 translation condition, and 10.47 and 8.75 in the L2 definition condition. 
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Figure 18. Vocabulary learning and retention of the haptic learners on the immediate and 

delayed multiple-choice posttests. 

�ote. The scores for time 1 are the mean raw scores on the Immediate Multiple-choice 

Posttest and the scores for time 2 are those on the Delayed Multiple-choice Posttest. 

 

MA�COVA Analyses 

In order to obtain more accurate measurement on differences among the subgroups, 

MANCOVAs were run using the Immediate and Delayed Recognition and Multiple-choice 

Posttests as dependent variables and working memory capacity as measured by the Reading 

Span Test as a covariate. Working memory was used as a covariate because it would be the 

most likely individual difference variable to preexist the intervention and thus would be the 

most likely one to covary with the retention, which is itself memory-based. 
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The results showed that there was no statistically significant correlation between the 

factor (subgroup) and covariate (working memory capacity) for the two MANCOVAs. 

Therefore, differences in each condition for the Immediate and Delayed Recognition and 

Multiple-choice Posttests were examined. The result showed that there was a statistically 

significant difference between the three subgroups in the L2 definition condition on the 

Immediate Recognition Posttest (p = .031) (see Table 48). The visual group’s average was 

higher than the other two subgroups, indicating their initial learning superiority. However, 

their retention shown on the Delayed Recognition Posttest was no better than the other 

subgroups. 

 

Table 48. Tests of Between-Subjects Effects for the Immediate and Delayed Recognition 

Posttests 

Source DV SS df MS F p eta² 
Subgroup RIPTCTR 

RIPTL1 

RIPTL2 

RDPTCTR 

RDPTL1 

RDPTL2 

38.42 

43.26 

104.47 

48.28 

8.71 

26.26 

2 

2 

2 

2 

2 

2 

 19.21 

21.63 

52.24 

   20.14 

  1.16 

27.89 

6.45 

1.65 

3.72 

1.12 

.06 

 .98 

.556 

.339 

.031 

.494 

.720 

.478 

.14 

.24 

.65 

.17 

.10 

.17 

* p < .025. 

 

In summary, the three learning channel preference subgroups showed a similar learning 

and retention pattern. They learned best in the L1 translation condition, and their retention 

was generally best in that condition 2 weeks later. Although there was no statistically 

significant difference between the three learning channel preference subgroups except in 

the L2 definition condition for the Immediate Recognition Posttest, the auditory learners 

showed slightly greater retention in the L2 condition for the Immediate and Delayed 
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Recognition Posttest as Figure 11 indicates, perhaps because the vocabulary was presented 

in their preferred modality. 

The visual learners’ retention was not substantially lower than the auditory group, 

possibly because visual information in the form of written tests was also included in the 

experiment. The fact that there was no statistically significant difference between the three 

learning preference groups suggests that learning channel preference was not a variable 

separating good and poor learning and retention among the participants in this study. Other 

variables affecting vocabulary learning through listening will be discussed in the answer to 

the third research question. 

 

Research Question 3 

Hierarchical Multiple Regression for the Immediate Posttests 

The third research question asked “To what degree do the following variables predict 

vocabulary acquisition from oral input: (a) working memory capacity, (b) listening 

competence, (c) grammatical competence, (d) vocabulary size, (e) learning styles, and (f) 

passage comprehension?” In order to answer this question, two hierarchical multiple 

regression analyses were performed. In the first analysis, the combined Immediate 

Multiple-choice and Recognition Posttests were the dependent variable, and in the second 

analysis, the combined Delayed Multiple-choice and Recognition Posttests were the 

dependent variable. Hierarchical regression was used by according a higher priority of 

entry to passage comprehension, vocabulary size, grammatical competence, listening 

competence, working memory capacity, and visual, auditory, and haptic Rasch person 

measures in that order, based on the correlation between the dependent variable and the 
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independent variables. Table 49 shows the correlation matrix for the dependent variable and 

the eight independent variables. The table shows that the Rasch person estimates of Passage 

Comprehension (r = .52), the Grammar Test (r = .47), and the Vocabulary Size Test (r 

= .46) have the highest correlations with vocabulary learning as measured by the combined 

Immediate Multiple-choice and Recognition Posttests. The visual person measures (r = .03), 

auditory person measures (r = -.01) and haptic person measures (r = .12) from the LCPC 

had no statistically significant correlation with vocabulary learning. 

A hierarchical multiple regression analysis was performed using the Rasch person 

measures for the five tests as well as for the visual, auditory, haptic preferences produced 

by the LCPC as independent variables. The person ability estimates of the Immediate 

Recognition Posttest and Immediate Multiple-choice Posttest were added and the total was 

used as the dependent variable. 

An examination of residual scatterplots showed that the assumptions of normality, 

linearity, and homoscedasticity between predicted DV scores and errors of prediction were 

met. According to Tabachnick and Fidell (2001), the assumptions of the analysis are that 

the residuals (differences between obtained and predicted DV scores) are normally 

distributed around the predicted DV scores, the residuals have a linear relationship with 

predicted DV scores, and the variance of the residuals about predicted DV scores is the 

same for all predicted scores. The scatterplot of the residuals against the predicted DV 

scores showed that the three assumptions were met. The colinearity diagnostic table 

showed that no colinearity existed among the independent variables used for these analyses. 
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Table 49. Means, Standard Deviations, and Intercorrelations between the Variables in the 

First Hierarchical Multiple Regression 

Variable  M SD 1 2 3 4 5 6 7 8 9 

1. WM 43.5 5.5 - .03 .05 .08 .46* .40* .46* .15 .15* 

2. V 37.9 4.8  - .31* -.03 .18* .09 .31* .14 .03 

3. A 34.4 4.3   -   .17 .00 .13 .05 .04 .01 

4. H 31.6 4.7    - .09 .05 .08 -.07 -.12 

5. VST 53.0 2.9     - .38* .42* .40* .46* 

6. L 57.9 5.0      - .32* .39* .40* 

7. G 53.2 4.5       - .37* .47* 

8. PC 56.2 4.6        - .52* 

9. DV 301.6 34.4         - 

�ote. WM = working memory capacity as measured by the Reading Span Test; V, A, H = 

Rasch person measures for Visual, Auditory, Haptic preference as measured by the LCPC; 

VST = Vocabulary Size Test; L = Listening Test; G = Grammar Test; PC = Passage 

Comprehension Test; DV = the total of Rasch person measures for the two Delayed 

Posttests. 

*p < .05. 
 

The first multiple regression using the total of the Rasch person measures of the 

Immediate Multiple-choice and Recognition Posttests as the dependent variable yielded an 

R
2 
of .39, indicating that 39% of the variance in vocabulary learning was explained by three 

variables (see Table 50). The standardized coefficients also showed that passage 

comprehension, grammatical competence, and vocabulary size contributed to the 

acquisition of vocabulary through listening in that order. The other independent variables 

did not contribute to the improvement of the prediction to a statistically significant degree. 
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Hierarchical Multiple Regression for the Delayed Posttests 

A second hierarchical multiple regression was run using the Rasch person ability 

estimates for the five tests and the three visual, auditory, haptic preferences produced by the 

LCPC as independent variables and the total values of the person ability estimates of the 

Delayed Recognition Posttest and Delayed Multiple-choice Posttest as the dependent 

variable. 

 

Table 50. Summary of the First Hierarchical Multiple Regression for Variables 

Predicting Vocabulary Acquisition through Listening (� = 111) 

Variable Β SEΒ β 

Step 1    

PC 2.34 .36 .53* 

Step 2    

PC 1.85 .37 .41* 

G 

Step 3 

  PC 

  G 

  VST 

2.24 

 

1.59 

1.70 

1.15 

.39 

 

.38 

.63 

.43 

.30* 

 

.35 

.23 

.23 

�ote. PC = Passage Comprehension Test; VST = Vocabulary Size Test. 

R² = 27 for Step1;ΔR² = .08 for Step 2.ΔR² = .04 for Step 3 

*p < .05. 

 

Table 51 shows the correlation matrix for the dependent variable, vocabulary learning, 

and the same eight independent variables that were used in the first multiple regression 

analysis. Passage comprehension (r = .60), the Vocabulary Size Test (r =.54), and the 

Grammar Test (r = .43) display the highest correlations with vocabulary learning as 

measured by Rasch person ability estimates for the two Delayed Posttests. 

Visual (r = .01), auditory (r = .10) and haptic preferences (r = .13) measured on the 

LCPC were the variables that had no statistically significant correlation with vocabulary 
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learning. For the second multiple regression using the Multiple-choice and Delayed 

Recognition Posttests as the dependent variable, the increase in R
2 
values stopped at .47 

(see Table 52). 

 

Table 51. Means, Standard Deviations, and Intercorrelations between the Variables in the 
Second Hierarchical Multiple Regression 

Variable  M SD 1 2 3 4 5 6 7 8 9 

1. WM 43.5 5.5 - .03 .22* -.00 .14 .19* -.03 .15 .21* 

2. V 37.9 4.8  - .30* -.02 .18* .09 .31* .14 .01 

3. A 34.4 4.3   - .19* -.02 .11 .05 .03 .10 

4. H 31.6 4.7    - -.07 -03 -.08   .07 - .13 

5. VST 53.0 2.9     - .38* .42* .40* .54* 

6. L 57.9 5.0      - .32* .39* .37* 

7. G 53.2 4.5       - .37* .45* 

8. PC 56.2 4.6        - .60* 

9. DV 288.8 26.2         - 

�ote. WM = working memory capacity as measured by the Reading Span Test; V, A, H = 

Rasch person measures for Visual, Auditory, Haptic preference as measured by the LCPC; 

VST = Vocabulary Size Test; L = Listening Test; G = Grammar Test; PC = Passage 

Comprehension Test; DV = the total of Rasch person measures for the two Delayed 

Posttests. 

*p < .05. 

 

The primary difference between the first and the second multiple regression analyses 

was that grammatical competence did not contribute any further to an increase in the R² 

values in the second hierarchical multiple regression analysis. 
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Table 52. Summary of the Second Hierarchical Multiple Regression for Variables 
Predicting Vocabulary Acquisition through Listening (� = 111) 

Variable Β SEΒ β 

Step 1    

PC 3.52 .44 .60* 

Step 2    

PC 2.71 .44 .46* 

VST 3.23 .69 .35* 

�ote. PC = Passage Comprehension Test; VST = Vocabulary Size Test; 

R² = .36 for Step1;ΔR² = .11 for Step 2. 

*p < .05. 

 

The other correlations with the vocabulary learning measures were very similar. 

Passage comprehension and vocabulary size had moderately high correlations with the 

retention of the target vocabulary. 

Listening ability and working memory capacity had weak but statistically significant 

correlations with vocabulary learning. Students with a greater vocabulary size, and a good 

comprehension of the academic listening passages had a higher probability of learning new 

words and retaining the words that they learned than those with smaller vocabularies and 

worse passage comprehension. 
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CHAPTER 6 

DISCUSSIO� 

The Effect of the Treatments on Vocabulary Acquisition 

The first research question asked, “To what degree does vocabulary acquisition differ 

as a result of the following three treatments? 

The control condition: Listening + no explanation of new words 

Experimental treatment 1: Listening + L1 (Japanese) Recognition of the target words 

Experimental treatment 2: Listening + L2 (English) definition of the target words 

 

The Immediate and Delayed Recognition Posttest Results 

The Immediate Recognition Test required the participants to produce the definition of 

the target words. Therefore this test was harder than the Immediate Multiple-choice Posttest. 

The results of this test showed that some participants gained deeper, more elaborate 

knowledge of the words by providing similar definitions to the definition given while 

listening than the knowledge sufficient to choose one definition from four choices. The 

repeated-measures ANOVA for the Immediate Recognition Posttest using the control group 

and the two experimental conditions as the independent variables showed a statistically 

significant difference between the three conditions (see Table 22). The effect size, as 

estimated by eta², was large at .77, indicating that the treatment exerted a strong influence 

on the Immediate Posttest scores. The L1 translation condition was the most effective, 

followed by the L2 definition condition. Little learning was observed in the control 

condition, where there was no explanation of the target words, for the Immediate 
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Recognition Posttest. Overall, the results confirmed the effectiveness of using the L1 for 

explaining the meaning of new English vocabulary for the participants in this study. 

The results of the ANOVA for the Delayed Recognition Posttest also showed a 

statistically significant difference among the three conditions (see Table 28). The L1 

translation condition was the most effective, followed by the L2 condition, and the control 

condition was the least effective. The effect size .35 as estimated by eta² showed that the 

independent variable of group exerted a moderate influence on these test results. This was a 

smaller effect size than the one found for the Immediate Recognition Posttest, which was 

administered approximately 30 minutes after the treatment. Nonetheless, more words were 

learned in the L1 translation condition than in the L2 definition condition, therefore the 

differences in treatments were pedagogically significant. 

These results raise three important issues. The first issue concerns the way in which the 

meaning of unfamiliar words in listening passages is presented. The use of the L1 was more 

effective than the use of the L2. The L1 translation condition led to more learning than the 

L2 definition condition for at least three reasons. First, it was easier for the participants to 

understand the Japanese translations than the English definitions because translations are 

the simplest type of definition of a target language word that can be provided to students 

(Folse, 2004). Second, because processing Japanese placed less of a burden on the 

participants’ working memory, they were likely able to concentrate more on retaining the 

target words in the L1 translation. In contrast, processing the English definitions likely 

diverted their attention from the target words to the English definitions. Third, the use of 

Japanese allowed the participants to anchor the target English lexis to information strongly 
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represented in their mental lexicon, the Japanese equivalent. The use of English definitions, 

however, required the participants to anchor the new lexis to information relatively weakly 

represented in their minds, definitions provided in the target language. The difference in the 

number of words used in the L1 translation condition and the L2 definition condition was 

also an important factor. The L1 translation condition presented learners with a single word 

whereas the L2 definition condition often provided a short phrase. The larger number of 

words adds to the difficulty of learning new words through the L2 definition. This is one of 

the strengths of the L1 translation condition, and an L1 translation is more effective in 

initially learning vocabulary, although more information about words, such as collocation, 

should be learned through the L2. 

The second issue brought up by the ANOVA results concerns whether foreign language 

learners implicitly acquire some vocabulary after listening to the passages in which they are 

embedded. As shown in Table 20, the greatest variance in Rasch person measures occurred 

with the control condition. This implies that even without any explanation, some students 

guessed the meaning of some of the target vocabulary, presumably using the context in 

which they were embedded, while other students learned little. 

Further, the comparison of the results of exactly the same tests administered 2 weeks 

apart (i.e., the Immediate Recognition and Multiple-choice Posttests versus the Delayed 

Recognition and Multiple-choice Posttests) showed that the few words that had been 

incidentally learned in the control condition were better retained 2 weeks later than the 

words that were explained (see Figures 13, 14, and 15). Better retention may have occurred 

because so few words were involved and because the learners may have made a greater 
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mental effort to learn those few words, given that they had to induce their meanings, a 

process that likely required a considerable amount of mental effort. In addition, contextual 

clues may have allowed the participants to guess the meaning of those words. One possible 

example is the target word regulation, which is mentioned at the beginning of a passage 

where traffic rules on campus were explained. However, many more words were learned by 

explicitly providing the meaning of the target words. This approach to learning vocabulary 

can be seen as one part of Nation’s form focused strand. 

Finally, oral information may not be sufficient for a long-term retention of the 

vocabulary the participants learned while listening. The raw scores of many students on the 

Delayed Recognition Posttest indicated that they did not retain many of the words that they 

had acquired 2 weeks earlier (see Figures 13, 14, and 15). In previous studies (Elley, 1989; 

Vidal, 2003), the variables that contributed to more learning, such as pictorial information 

and the frequency of the occurrence of the target words, were examined. Elley (1989) 

showed that frequency of occurrence and pictorial information greatly contributed to 

vocabulary acquisition. In the present study, however, the words whose meanings were 

explained were forgotten to a large extent, probably because there was no pictorial 

information, very few repetitions of the target words, few target words that would elicit 

vivid mental images, and no review opportunities during the two week interval. However, 

those who have good working memory capacity seemed to retain more despite the mostly 

auditory treatment. 
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The Immediate and Delayed Multiple-choice Posttest Results 

The Immediate Multiple-choice Posttest required the participants to choose the right 

definition from the four options; therefore, it was less demanding than the Immediate 

Recognition Posttest. The results of the ANOVA for this test shown in Table 22 indicated 

that the L1 translation condition and the L2 definition condition were considerably more 

effective than the control condition. However, there was no statistically significant 

difference between the L1 translation and the L2 definition condition, despite the fact that 

the Immediate Multiple-choice Posttest favored the L2 definition condition because it was 

administered in English. This finding indicates the effectiveness of L1 translations in 

communicating lexical meaning. As shown in Table 24, the effect size for the Immediate 

Multiple-choice Posttest (.52) was large, indicating that the treatment strongly influenced 

the scores and confirming that the independent variable was an important determinant of 

learning. 

The results of the ANOVA for the Delayed Multiple-choice Posttest showed that the L1 

translation condition and the L2 definition condition were more effective than the control 

condition. However, there was no statistically significant difference between the L1 

translation and the L2 definition conditions, even though the test was administered in 

English and therefore favored the L2 definition condition. The effect size of .73 as 

measured by eta² showed the condition exerted a strong influence on the learning of the 

target vocabulary. 

The results of the Immediate and Delayed Multiple-choice Posttests also raise three 

important issues. The first issue concerns the way in which the meaning of the target words 
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is presented in order for vocabulary acquisition to occur. The results of these tests displayed 

in Tables 20 and 26 indicated that reading approximately 200-word passages aloud to 

foreign language learners three times with a brief explanation of unfamiliar words leads to 

gaining receptive vocabulary knowledge more with a brief explanation regardless of the 

way in which the meaning of the words was presented than without explanation. For the 

Immediate and Delayed Multiple-choice Posttests, there was no statistically significant 

difference between the L1 translation and L2 definition conditions (see Tables 25 and 31). 

This can be interpreted as an indication of the strength of the L1 treatment because the 

Immediate and Delayed Multiple-choice Posttests were administered in English. These 

results supported Nation’s (2001, p. 119) suggestion that the use of the L1 is effective when 

teaching vocabulary through listening. 

Penno, Wilkinson, and Moore (2002) showed that L1 children learned more vocabulary 

with a brief explanation than without explanation when they were read to. The participants’ 

knowledge of words also increased as they listened to the stories for a second and a third 

time. Brett, Rothlein, and Hurley (1996) illustrated that L1 children acquired vocabulary if 

a brief explanation was given. Although they used only multiple-choice tests, their findings 

indicated that repeated readings of the same story that was of interest to the participants 

were not necessary for vocabulary acquisition if the new words were explained. This 

finding is likely important in many foreign language listening classes, as the contents of the 

listening passages are probably not extremely engaging to the learners in most cases and 

repetition of the same passage is likely minimal; explicit explanation can play a valuable 

role in increasing lexical acquisition in such situations. 
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The second issue concerns the implicit learning of vocabulary. Although few 

participants gained high scores on the Immediate Multiple-choice Posttest in the control 

condition, it appeared that some students gained partial knowledge of particular vocabulary 

items just by listening to the passages three times. This supports earlier findings (Elley, 

1989; Penno, Wilkinson, & Moore, 2002) that L1 children learned new words simply by 

listening to stories. For instance, in Elley’s study, the participants showed a 15% vocabulary 

gain through listening to a book in which they were interested even when there was no 

explanation of the target words. 

Finally, aural input may not be sufficient to allow second language listeners to retain 

the meaning of many words while listening. In the present study the amount of vocabulary 

that the participants learned in the control condition was minimal perhaps because the 

passages did not supply sufficient information about the target words, and the target words 

in each passage occurred only once with the exception of dormitory, which occurred twice. 

The result that the participants learned more when the words were explained is 

consistent with the results of Elley’s (1989) study. However, Elley reported a 40% gain 

when the words were explained while the participants listened to a story that was appealing 

to them with pictorial information. The smaller gains found in the present study may have 

occurred because no visual information was provided and because of the relative difficulty 

of the listening passages in this study. 
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The Influence of Learning Channel Preferences 

The second research question asked to what degree vocabulary acquisition through 

listening differs based on the participants’ learning channel preferences (i.e., visual, 

auditory, and haptic). The descriptive statistics of the three learning channel preference 

subgroups for the Immediate and Delayed Recognition Posttests, as well as the Immediate 

and Delayed Multiple-choice Posttests showed that the participants in each subgroup 

responded similarly to the experimental treatments (see Tables 32-43). All the subgroups 

learned the largest number of words in the L1 translation condition, followed by the L2 

definition condition, and the least learning occurred in the control condition on the 

Immediate and Delayed Recognition Posttests. The participants also learned more in both 

the L1 translation condition and the L2 definition condition than in the control condition on 

the Immediate and Delayed Multiple-choice Posttests. There was virtually no difference 

between the two experimental conditions when the target words were explained. 

In order to investigate the interaction effects between (a) learning channel preference 

and time, (b) learning channel preference and how the target vocabulary was presented, and 

(c) time and the way that the target vocabulary was presented, a three-way mixed ANOVA 

using treatment, learning channel preference, and time as independent variables and the 

Immediate and Delayed Recognition Posttests as the dependent variables for time 1 and 

time 2 was conducted. As shown in Table 45, no statistically significant difference in 

vocabulary learning between the three learning channel preference subgroups was found. 

The lack of a statistically significant difference between the visual learners and the auditory 

learners was unsurprising because although the experimental conditions were mainly 
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auditory, it did not guarantee that the auditory group would learn more vocabulary than the 

visual group for two reasons. First, it was not hypothesized that the auditory group were 

better language learners than the other learning channel preference subgroups. Second, all 

the tests were written tests that may have benefited the visual learners, as they could 

visually process and confirm the meaning of the target lexis when reading the definition 

options on the Immediate Multiple-choice Posttest, which they had taken along with the 

Immediate Recognition Posttest and also when they wrote their answers to the Immediate 

Recognition Posttest in Japanese. That may have reinforced their memory, leading to no 

statistically significant difference between the two subgroups. 

The visual learners’ retention on the Immediate and Delayed Recognition Posttests was 

no better than that of the auditory learners. The visual students obtained the highest scores 

but their retention was unimpressive. Their scores on the Immediate Recognition Posttest 

were the highest among the three subgroups but their scores dropped sharply on the 

Delayed Recognition Posttest and as a result, their results were only slightly higher than the 

other two subgroups on that test (see Figures 13, 14, and 15). This may have happened in 

part because they needed more visual input to complement their most preferred learning 

style. 

As shown in Table 47, there was no statistically significant interaction effect between 

treatment and subgroup, or between time and subgroup; thus, the three types of learners did 

not acquire different amounts of the target vocabulary depending on the treatment. All the 

learning channel subgroups learned most in the L1 translation condition, followed by the 

L2 definition condition, and the control condition. There was no statistically significant 
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interaction effect between time and subgroup, as all three subgroups displayed similar 

degrees of forgetting (see Table 48). 

Kroon (1985) discussed the importance of providing teaching materials that 

complement learners’ secondary or tertiary preferred style in addition to the initial 

instruction that matches their most preferred style. In the present study, administering 

written tests served that purpose for the auditory learners. For the visual learners, probably 

because the initial instruction was auditory, they did not enjoy any great advantage over the 

other subgroups for the Immediate and Delayed Recognition Posttests. Providing more 

visual information would have potentially increased retention for the visual learners. 

The haptic group, who had no advantage in either the treatments or the tests, did not 

forget more than the other groups. This finding is not consistent with the results of earlier 

studies (Carbo, 1980; Kroon, 1985) showing that the individuals who learned in their least 

preferred learning modality retained less vocabulary than other groups. 

There was, however, a statistically significant interaction effect between time and 

treatment. Plots for the three subgroups revealed slightly different patterns of retention for 

each subgroup (see Figures 13, 14, and 15). The small number of words learned in the 

control condition were likely acquired by guessing the meaning of those words from 

context; the mental work involved in guessing from context seemed to result in stronger 

memory traces, as the meanings of these words were mostly retained 2 weeks later. The 

visual learners probably did not do as well in the L2 definition condition as in the L1 

translation condition in part because the visual reinforcement that occurred by writing 

English definitions may not have been effective compared with the visual reinforcement 
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that occurred by writing the answers in Japanese. 

For the auditory learners, retention in the L2 definition condition was slightly better 

than that in the L1 translation condition. This was probably because the L2 definition 

condition, which required the participants to maintain attention on the aural input for a 

longer period of time than in the L1 translation condition, may have been easier for the 

auditory group; it should also be recalled that the test was written in English and that this 

may have favored the L2 definition condition. Finally, the difference might have been 

statistically significant if the n-sizes had not been so unbalanced and if they had been larger, 

as this would have increased the statistical power. As it was, the observed power was quite 

low at .34. 

The haptic learners forgot to the same degree in the three conditions and their retention 

was the lowest, presumably because there was no hands-on activity to help them reinforce 

their memory of the target vocabulary. The auditory learners made use of their most 

preferred mode as they listened to the passages and explanations of the target vocabulary 

and reinforced their memory of the materials using the visual channel when they read the 

definitions in the first Immediate Posttest. On the other hand, for the other groups, the L2 

definition condition must have been harder than the L1 translation condition because it 

requires both comprehension and retention. Therefore, it can be argued that the L1 

translation condition was more effective than the L2 definition condition for the visual and 

the haptic learners. 

The MANCOVA results showed that there was a statistically significant difference 

between subgroups based on learning channel preference on the Immediate Recognition 
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Posttest in the L2 definition condition, when working memory capacity was used as a 

covariate (see Table 48). Visual learners scored higher than the other groups in spite of the 

auditory instruction. This was an unexpected result. However, many of the visual learners 

had also high auditory scores and they may have successfully made good use of their 

auditory channel; however, their retention shown in the Delayed Recognition Posttest was 

not impressive as had been expected. 

 

Interactions Among Learning Channel Preference, Vocabulary Treatment, and Time 

In order to investigate the interaction effects among (a) learning channel preference 

and time, (b) learning channel preference and how the target vocabulary was presented, and 

(c) time and the way that the target vocabulary was presented another three-way ANOVA 

using treatment, learning channel preference, and time as independent variables, and the 

Immediate and Delayed Multiple-choice Posttests as the dependent variables for time 1 and 

time 2 was conducted. As shown in Table 40, there was no statistically significant 

difference between the three learning channel subgroups for these tests. Both the visual and 

the auditory groups learned most in the L1 translation condition. There was no statistically 

significant interaction effect between treatment and learning channel subgroup, or between 

time and learning channel subgroup. This was unexpected because the haptic learners, who 

had no advantage, were expected to retain less than the other two groups. 

However, as shown in Table 47 there was a statistically significant difference between 

treatment and time. Plots for the pattern of forgetting words in the three conditions of the 

three learning channel subgroups showed that the there was little difference in terms of 
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retention among the three subgroups (see Figures 16, 17, and 18), probably because the 

Immediate and Delayed Multiple-choice Posttests were easier, as they test receptive 

knowledge and they were relatively unaffected by the participants’ learning channel 

preferences. 

Kroon (1985) suggested that students be introduced to information through their most 

preferred modality and that reinforcement be provided through their secondary modality. In 

the present study, the auditory learners were introduced to information through their most 

preferred modality, auditory, and then reinforcement was provided through their secondary 

or tertiary preferred modality, visual. Therefore in a classroom where a majority of the 

students have a primary or secondary preference for processing auditory input, the use of 

spoken L2 definitions may be one effective way to enhance vocabulary acquisition. The 

group who could not use their preferred modality as either the primary or secondary 

processing mode was the haptic learners. They received the lowest scores in all the 

conditions presumably because none of the task elements benefited them. Clearly, teachers 

and/or materials designers need to devise tasks that can benefit individuals who learn best 

through physical activity. 

Rochford (2003) showed that when students were taught in their most preferred 

channel, they learned more than when they were taught through their least preferred 

modality. However, in the present study, no group learned in a condition where they had to 

use their least preferred modality only, although the haptic learners could not use their most 

preferred channel, they used their secondary or third preferred channel, which was either 

visual or auditory. The treatment was mainly delivered through auditory channel and what 
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the participants memorized was reinforced by the visual information written in the 

Immediate Posttests. Therefore, the contrast between the learning channel preference 

subgroups was not as striking as in earlier studies (Carbo, 1980; Kroon, 1985) where the 

visual participants were instructed with material that matched their primary or secondary 

preferred learning style or the combination of the two, visual, visual auditory, or visual 

tactual. Instead, unlike in earlier studies, how learning channel preference was related to the 

experimental conditions (i.e., the control condition, the L1 translation condition, and the L2 

definition condition) was examined. As a result, the auditory learners’ preference for the L2 

definition condition was shown in the scores on the Delayed Recognition Posttests 

administered 2 weeks after the treatment. The retention of the auditory learners was greater 

than that of the other two subgroups, though their retention on the Delayed Multiple-choice 

Posttest was very similar to that of the other subgroups (see Figures 16-18). The Delayed 

Recognition Posttest for the L2 definition condition required the participants to write the 

definitions of the lexical items that they had acquired aurally 2 weeks earlier, which was a 

highly demanding task. Therefore, although the interaction effect between subgroup and 

time was not statistically significant, the auditory learners appeared to have benefited more 

from the L2 definition condition than from the L1 translation condition. This suggests that 

learning channel preference is related to different kinds of learning conditions and shows 

specifically how learning channel preference is related to vocabulary learning and retention 

through listening to academic or expository passages in an L1 translation condition, L2 

definition condition, and control condition. 

As earlier studies (Carbo, 1980; Kroon, 1985) indicated, some of the participants 
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learned better when they were taught through their preferred channels. Carbo reported that 

the number of words recalled by auditory preference participants was higher when this 

group was taught through the visual and auditory method than through other methods. The 

present study did not compare the effect of visual instruction versus auditory instruction on 

different types of learners. However, by considering the interaction effect between three 

experimental conditions; the L1 translation condition, the L2 definition condition, and the 

control condition, and the participants’ learning channel preferences, it illustrated that the 

L1 translation condition was not effective when retention was considered, although the 

three subgroups learned more words in the L1 translation condition than in the other 

conditions. 

 

Predictors of Vocabulary Acquisition from Oral Input 

The third research question asked “To what degree do the following factors predict 

vocabulary acquisition from oral input: (a) working memory capacity, (b) listening 

proficiency, (c) grammatical competence, (d) vocabulary size, (e) learning styles, and (f) 

passage comprehension?” 

The first hierarchical multiple regression analysis showed that the abilities measured 

by the Passage Comprehension Test, the Vocabulary Size Test, and the Grammar Test were 

the greatest contributors to vocabulary learning through listening immediately after the 

treatment (see Table 50). Passage comprehension was the greatest predictor; participants 

who understood the passages well could plausibly concentrate on attending to and 

remembering the definitions of the target vocabulary, whether it was given in the L1 or L2. 
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The second greatest contributor of acquisition in this study was the participants’ 

vocabulary size as measured by the Vocabulary Size Test. Participants with larger 

vocabulary sizes were probably better able to concentrate on the target words without being 

distracted by other unknown words and they may have had a better understanding of the 

surrounding context that the participants with smaller vocabularies. The finding that 

vocabulary size affects learning through listening is consistent with earlier findings by 

Ewers and Brownson (1999), who showed that native-speaking students with larger 

vocabulary sizes made statistically significantly greater vocabulary gains than those with 

smaller vocabularies, F(1, 62) = 5.37, p < .05, regardless of the way in which the 

vocabulary was orally presented. Penno, Wilkinson, and Moor (2002) reported similar 

findings; children with higher composite scores that included vocabulary size and 

grammatical knowledge made greater vocabulary gains than those with lower scores. 

Grammatical competence as measured by the Grammar Test had the third highest 

correlation coefficient with vocabulary acquisition. This result was not reported in earlier 

studies, but the grammar test might have been a good indicator of the participants’ ability to 

parse information into grammatical units, an ability that should make it easier for them to 

chunk and retain information embedded in aural input more effectively. This ability would 

also plausibly free up processing resources and thereby allow them to focus on the target 

vocabulary items. Grammatical competence might also have been helpful in answering 

some of the Immediate Recognition Posttest items (e.g., peer through; replicate themselves) 

because they were phrasal units requiring some structural knowledge for comprehension. 

Vidal (2003) studied the effect of listening to lectures on university students’ 
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vocabulary learning and found that the interaction effect between lecture listening and EFL 

proficiency measured by total TOEFL on vocabulary gains was statistically significant, F = 

147.63, p < .001. In the present study, correlations with abilities in specific areas, such as 

listening ability, grammar ability, working memory, and learning channel preference were 

examined instead of English proficiency. Although there was a statistically significant 

correlation between the person ability estimates measured by the Reading Span Test and the 

person ability estimates of the Immediate Recognition and Multiple-choice Posttests, which 

showed vocabulary learning through aural input, working memory capacity was not a 

statistically significant contributor. This might be because the working memory task was 

relatively difficult for most of the participants and the version of the Reading Span Test 

used in this study may not have measured their working memory capacity accurately and 

partially measured their English listening ability. This lack of variance in the estimates of 

working memory capacity suppressed the correlation between working memory and lexical 

acquisition to some extent. Although Harrington and Sawyer (1992) showed that working 

memory has a moderately high correlation with general proficiency as measured by TOEFL, 

the ability to learn specific vocabulary by listening to a passage may have a somewhat 

different relationship to measures of working memory than overall English proficiency. 

The result that working memory did not contribute to vocabulary learning through 

listening is consistent with findings presented by Ewers and Brownson (1999), who argued 

that for their participants, who had a mean age of 6.0, vocabulary acquisition was 

influenced more by the ability to conceptualize lexical items through oral interactions with 

the teacher than by phonological working memory skills. For the participants in this study 
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too, it seems that even a large working memory capacity is not sufficient for guaranteeing 

the learning of foreign language vocabulary from listening to aural input pitched at a 

challenging level. It appears that the ability to make use of the network of words that make 

up the listening context and a more complete understanding of the content of the passage 

were the key factors underlying vocabulary acquisition in this study. 

Yet another non-significant variable for predicting success in acquiring the target lexis 

was the scores on the LCPC. The Rasch person estimates for the three preferences, visual, 

auditory, and haptic, as measured on the LCPC had no statistically significant correlation 

with vocabulary learning. The three predictors of lexical acquisition in this study—passage 

comprehension, vocabulary size, and grammar ability—suggest that if the goal is to 

enhance vocabulary learning through listening in foreign language classrooms, it is vital to 

ensure that students understand the passages, know most of the lexis used in the listening 

passages, and have a reasonably good knowledge of syntactic structures that make up the 

passage. 

The second multiple regression analysis using the combined scores on the Delayed 

Posttests as the dependent variable showed similar results to those of the first regression 

analysis (see Table 52). The primary difference was that grammar did not contribute any 

further to an increase in the R² values in the second hierarchical multiple regression 

analysis, although there was a moderate correlation (r = .43) between the grammar test and 

vocabulary learning. The other correlations with the vocabulary learning measures were 

very similar to those found for the Immediate Posttest. Passage comprehension and 

vocabulary size had moderately high correlations with the retention of the target vocabulary. 
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Listening ability and working memory capacity had weak but statistically significant 

correlations with vocabulary learning. Those participants who had greater vocabulary 

knowledge and a good comprehension of the academic listening passages had a better 

chance of retaining the words that they had initially learned 2 weeks later. 
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CHAPTER 7 

CO�CLUSIO� 

 

Summary of the Findings 

The results showed that there was a statistically significant difference between the 

control group, the L1 translation condition, and the L2 definition condition. The L1 

translation condition was most effective when judged by the scores on the Immediate 

Recognition Posttests; however, no statistically significant difference was found between 

the L1 translation condition and the L2 definition condition for the Immediate 

Multiple-choice Posttests, nor was there a statistically significant difference between the 

three learning channel subgroups in terms of vocabulary learning and retention. However, 

the retention of the auditory learners was better than that of the other two subgroups in the 

L2 condition. 

The fact that the visual learners learned significantly more in the L1 translation 

condition than in the L2 definition condition may have resulted from writing their answers 

in Japanese, an act that may have reinforced their memory; they did not do as well when the 

target words were explained in the L2 presumably because visual reinforcement was less 

effective in English than in Japanese. 

The hierarchical multiple regression analysis using the combined scores on the 

Immediate Recognition and Multiple-choice Posttests as the dependent variable showed 

that passage comprehension, vocabulary size, and grammatical competence were the 

greatest contributors to vocabulary learning through listening. Passage comprehension was 
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the strongest predictor; this was not unexpected because the participants who understood 

the passages were able to concentrate on remembering the definitions of the target 

vocabulary, whether they were provided in their L1 or L2. Although it might be expected 

that learners who prefer auditory input might learn more when processing aural input, the 

overall English ability of the visual group was higher than that of the other groups and that 

may explain the result. Further, the tests were given in written form and that may have 

favored the participants whose visual scores were higher on the LCPC. Working memory 

capacity was not a significant contributor; thus, it seems that the participants’ ability to 

make use of the network of words in the listening text and a relatively thorough and 

accurate understanding of the content contributed the most to vocabulary acquisition.  

A second hierarchical multiple regression analysis using the total of the Delayed 

Recognition and Multiple-choice Posttests as the dependent variable showed that Passage 

Comprehension and the Vocabulary Size Test were the greatest contributors to vocabulary 

learning through listening. Grammatical competence was not as important for retention as it 

was for the Immediate Posttest. 

 

Limitations 

The first limitation of this study concerns the reliability of the acquisition of the 

vocabulary as a result of this experiment. Because the participants were engaged in 

recycling recently met vocabulary, they may have studied some of the target words outside 

of the context of the experiment. Although this likely did not occur to any great degree, it is 

nonetheless, a possibility that must be acknowledged. 
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Second, in the follow-up analysis, as the Rasch person reliability estimates showed, the 

students’ performances on the working memory test showed very little variance; this 

exerted a strong suppressing effect on the relationship that the working memory variable 

had with the other variables in the study. As a result, it is possible that if this study is 

carried out with participants who vary more in terms of their working memory capacity, 

that variable might be a statistically significant predictor of lexical acquisition. It may have 

been better to measure working memory capacity using the participants’ native language 

(Japanese). Measuring working memory capacity using an English test in the form of 

listening may have made it a listening comprehension test. 

Third, the learners’ ability to comprehend the passages when they were read aloud 

varied widely. The participants are foreign language learners who receive relatively limited 

amounts of aural input, so learning through listening may have been difficult for some of 

them. As Nation (2001, p. 118) stated, learners need to be interested in what they are 

listening to, and vocabulary is most likely to be learned when it is strongly related to the 

main idea of the story that the learners are listening to; thus, in order to teach vocabulary 

efficiently, the learners’ listening comprehension becomes a precondition, as the result of 

the follow-up analysis indicated. Because there were many unknown words in the passages, 

some participants did not comprehend the passages well. That likely limited the 

effectiveness of the experimental treatments for those participants, and therefore, the results 

may understate the true power of the treatments to some degree. 
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Pedagogical Implications 

The results of the analyses for research question 1 indicate that L1 translations are a 

viable alternative when teachers initially expose learners to new vocabulary items 

embedded in listening texts. L1 translations were an effective way for students to initially 

learn the meaning of foreign language vocabulary, whether measured by productive or 

receptive tests. 

The results of the second research question suggest that teachers should develop and 

implement a variety instructional approaches that allow students with different learning 

channel preferences to benefit. They should not adhere to one approach that would benefit 

only some individuals with a particular learning channel preference. According to Kinsella 

(1995), “Unfortunately, many adolescent and adult students who are more academically 

challenged within traditional classrooms learn more easily through tactual/kinesthetic and 

visual/nonverbal approaches than through auditory or visual/verbal approaches” (p. 173). 

Penno, Wilkinson, and Moor (2002) stated that additional strategies are needed to support 

the learning of lower ability students. In the same sense, instruction involving physical 

movement for the students with a haptic modality preference should also be devised 

because they learned less than the other two subgroups in the experimental conditions used 

in this study. 

The results of the third question showed that the most learning takes place for students 

who know a sufficient amount of vocabulary and who have a high degree of passage 

comprehension. Therefore, comprehensible listening passages that do not contain many 

unknown words should be used when teaching vocabulary through listening. While 
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somewhat less important than the two factors listed above, the relationship between 

grammatical knowledge and lexical acquisition suggests that the development of students’ 

grammatical knowledge should be a goal in any foreign language program in which 

vocabulary expansion through listening is taking place. 

 

Suggestions for Future Research 

Although the participants acquired new vocabulary at a reasonable rate in both the L1 

and L2 conditions, the focus of this study was restricted to the initial learning of the main 

meaning of the target vocabulary. Future researchers may wish to determine the optimal 

conditions for expanding learners’ knowledge of newly learned words by investigating 

issues such as the learnability of collocations or associations through listening. 

The Japanese high school students in this study listened to texts that were at a 7.8 

grade level as estimated by the Flesch-Kincaid Grade Level Index. As those with higher 

listening proficiency learned more vocabulary, it would be useful for future researchers to 

investigate lexical learning with listening passages of differing difficulties in order to 

determine what level is optimal for lexical acquisition. 

Further, studying what kind of visual or kinesthetic support effectively enhances 

vocabulary learning through listening for learners with different learning channel 

preferences is an important issue if we wish to create foreign language classes in which all 

students have a reasonably equal opportunity to learn. The present study provides a starting 

point for seeking improved conditions for students with different learning channel 

preferences. 
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Research investigating what combinations of classroom tasks improve lexical 

acquisition is a promising research area. For instance, it is plausible that combinations of 

tasks that are tailored to students’ primary and secondary learning channel preferences may 

prove optimal. This would be in line with Reid’s idea of “devising alternative instructional 

situations to accommodate the variations in learning styles that may exist in a classroom” 

(Reid, 1987, p. 101) and Kinsella’s (1995) suggestion that “When lessons are presented 

visually as well as verbally, and reinforced through writing, drawing, or speaking activities, 

students are not only able to learn in the way best suited to their style, but also to develop a 

full and varied repertoire of modality strengths” (p. 175). 

In order to investigate the effective instruction for different learning preference groups, 

future researchers should use listening tasks that evoke the learning styles being measured. 

This means that multiple listening tasks need to be devised in order to tap into visual, 

auditory, and haptic styles. In this way, it would be easier to know the effect of different 

types of learning preferences. 

Adding the “I don’t know” option in this study may have reduced guessing, but it 

might be argued that guessing should be encouraged even for a test because people often 

have implicit lexical knowledge that they are not consciously aware of and that should also 

be tested. Therefore, future research should include the following issues. What are the 

strengths and weaknesses of having an “I don’t know” option in the multiple-choice test? 

How many students use the “I have no idea” option? How many students get a lot of 

incorrect answers and do not choose the “I don’t know” option? Do the students who do not 

use “I don’t know” tend to be better students? 
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Final Conclusions 

Relatively little is known about the conditions that best promote the teaching of foreign 

language vocabulary through aural input. This study constitutes a start in examining this 

important issue and shows that the combination of three elements can result in effective 

lexical acquisition: (a) the judicious use of the native language on the teacher’s part, (b) a 

reasonably good level of lexical and grammatical knowledge on the students part, and (c) 

listening passages that are pitched at a level that is comprehensible to the learners. 

The finding that first language definitions are an effective means of conveying the 

meaning of target vocabulary is encouraging for teachers who speak the students’ native 

language. Although the use of the target language should dominate foreign language 

instruction, teachers should also recognize that the L1 is more effective than the L2 in some 

situations. This is a particularly important point given the limited amount of time available 

for classroom instruction in foreign language contexts. Unthinkingly using the L2 in all 

situations might result in an inefficient use of class time if students do not understand the 

target language input or if the L2 is a more inefficient approach. 

As noted above, the results of this study showed that the participants learned 

vocabulary best through the combination of aural input in the target language in which the 

target vocabulary was embedded in comprehensible listening passages, and their meanings 

explained using L1 translations. This combination is relatively easy to implement and 

therefore presents foreign language teachers, and especially those who are not native 

speakers of the target language, with one way to achieve one of the most important goals of 

foreign language learning—helping students acquire wider vocabularies in the target 



 147 

language. 
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APPE�DIX A 

THE READI�G SPA� TEST 

 

Directions: Listen to a set of more than one sentence and answer the true-false questions regarding 

those sentences and circle Y if it is true and circle N if it is false. At the same time remember the 

final word of each sentence that you will listen to and write each word on the lines on the back of 

the answer sheet. Let us begin with an example with one sentence. 

Example: He played baseball all day, so his arm hurt. 

Did someone play tennis? 

 

The answer is N because you heard ‘he played baseball’ not tennis. You should have written ‘hurt’ 

on the line on the back of the answer sheet. 

 

The front of the answer sheet 

1 Y  N 

2 Y  N 

3 Y  N 

4 Y  N 

5 Y  N 

6 Y  N 

7 Y  N 

8 Y  N 

9 Y  N 

10 Y  N 

11 Y  N 

12 Y  N 
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The back of the answer sheet 

1                       

2                       

3                        

4                                  

5                                  

6                                  

7                                             

8                                             

9                                             

10                                                       

11                                                       

12                                                       

 
The sentences for listening 

1. All morning the two children sat and talked under a tree. 

The clerk in the department store put the present in a bag. 

 

Did someone buy a present? 

 

2. Suddenly the taxi opened its door in front of the bank. 

At night the bad guys escaped through a hole in the wall. 

 

Did the taxi door open slowly? 

 

3. Her best memory of England was the Tower of London bell. 

The first thing he does every morning is swing a golf club. 

 

Did someone have a good memory of England? 

 

4. He quickly drank some of the milk and then washed the glass. 

At the very top of the tall tree sat a small bird. 

The boy was surprised to learn that milk came from a cow. 

 

Did someone climb a tree? 

 

5. His younger brother played guitar in a rock and roll band. 

I saw a child and her father near the river playing ball. 

He overslept and missed all of the morning economics class. 

 

Did someone sleep too long? 
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6. It was a very simple meal of salted fish and boiled rice. 

Popular foods in the summer are melon and sweet corn. 

The only thing left in the kitchen cabinet was a broken cup. 

 

Was the cabinet almost full? 

 

7. She leaned over the candle and her hair caught on fire. 

She soon realized that the man forgot to leave the room key. 

In order to attend the dinner she needed to buy a dress. 

She took a deep breath and reached into the old box. 

 

Was someone thinking about attending a dinner? 

 

8. The drinks were all gone and all that remained was the food. 

The birthday party began in the morning and lasted all day. 

He opened the bottom drawer and pulled out a shirt. 

The boat engine would not run because it was out of oil. 

 

Were there plenty of drinks? 

 

9. The first person to get up in the morning always picks up the mail. 

The knife was not strong enough for destroying the box. 

He looked across the room and saw a person holding a gun. 

There were so many people that I couldn’t find a seat. 

 

Was there a problem with a hammer? 

 

10. The last thing he did was to take a nice hot bath. 

The letter said to come to the market to get the prize. 

All that remained in the lunch box was salted nuts. 

The letter was lost because it did not have a postage stamp. 

They decided to take an afternoon break by the large rock. 

Did someone take an afternoon break? 

 

11. The season that people often associate with love is spring. 

The skiing was so wonderful that he didn’t mind the snow. 

He wanted to leave his bags and jacket in the hotel room. 

The state of Wisconsin is famous for its butter and cheese. 

The woman screamed and hit the old man in the face. 

 

Did someone want to leave his bags? 

 

12. The young woman and her boyfriend thought they saw a dog. 

The people in northern Europe always like to travel by train. 

There was nothing left to do except leave and lock the door. 

They knew that it was impolite to eat spaghetti with a spoon. 

The hunting knife was so sharp that it cut his right hand. 

 

Did someone lose a hunting knife? 
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APPE�DIX B 

VOCABULARY SIZE TEST 

 

Directions: Choose the best definition of each item. 

 

Test 1 

First 1000 

1. see: They saw it. 
  a. cut 
 b. waited for 

 c. looked at 

 d. started 

 

2. time: They have a lot of time. 

 a. money 

 b. food 

 c. hours 

 d. friends 

 

3. period: It was a difficult period. 

 a. question 

 b. time 

 c. thing to do 

 d. book 

 

4. figure: Is this the right figure? 

 a. answer 

 b. place 

 c. time 

 d. number 

 

5. poor: We are poor. 

 a. have no money 

 b. feel happy 

 c. are very interested 

 d. do not like to work hard 

 

6. drive: He drives fast. 

 a  swims 

 b. learns 

 c. throws balls 

 d. uses a car 

 

7. jump: She tried to jump. 

 a. lie on top of the water 

 b get off the ground suddenly 

 c. stop the car at the edge of the road 

 d. move very fast 
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8. shoe: Where is your shoe? 

 a. the person who looks after you 

 b. the thing you keep your money in 

 c. the thing you use for writing 

 d. the thing you wear on your foot 

 

9. standard: Her standards are very high. 

 a. the bits at the back under her shoes 

 b. the marks she gets in school 

 c. the money she asks for 

d. the levels she reaches in everything 

 

10. basis: I don't understand the basis. 

 a. reason 

 b. words 

 c. road signs 

 d. main part 

 

Second 1000 

1. maintain: Can they maintain it? 

 a. keep it as it is 

 b. make it larger 

 c. get a better one than it 

 d. get it 

 

2. stone: He sat on a stone. 

 a. hard thing 

 b. kind of chair 

 c. soft thing on the floor 

 d. part of a tree 

 

3. upset: I am upset. 

 a. tired 

 b. famous 

 c. rich 

 d. unhappy 

 

4. drawer: The drawer was empty. 

 a. sliding box 

 b. place where cars are kept 

 c. cupboard to keep things cold 

 d. animal house 

 

5. patience: He has no patience. 

 a. will not wait happily 

 b. has no free time 

 c. has no faith 

 d. does not know what is fair 

 

6. nil: His mark for that question was nil. 

 a. very bad 

 b. nothing 

 c. very good 

 d. in the middle 
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7. pub: They went to the pub. 

 a. place where people drink and talk 

 b. place that looks after money 

 c. large building with many shops 

 d. building for swimming 

 

8. circle: Make a circle. 

 a. rough picture 

 b. space with nothing in it 

 c. round shape 

 d. large hole 

 

9. microphone: Please use the microphone. 

 a. machine for making food hot 

 b. machine that makes sounds louder 

 c. machine that makes things look bigger 

 d. small telephone that can be carried around 

 

10. pro: He's a pro. 

 a. someone who is employed to find out important secrets 

 b. a stupid person 

 c. someone who writes for a newspaper 

 d. someone who is paid for playing sport etc 

 

Third 1000 
1. soldier: He is a soldier. 

 a. person in a business   

 b. student 

 c. person who uses metal 

 d. person in the army 

 

2. restore: It has been restored. 

 a. said again 

 b. given to a different person 

 c. given a lower price 

 d. made like new again 

 

3. jug: He was holding a jug. 

 a. a container for pouring liquids 

 b. an informal discussion 

 c. a soft cap 

 d. a weapon that explodes 

 

4. scrub: He is scrubbing it. 

 a. cutting shallow lines into it 

 b. repairing it 

 c. rubbing it hard to clean it 

 d. drawing simple pictures of it 

 



 160 

5. dinosaur: The children were pretending to be dinosaurs. 

 a. robbers who work at sea 

 b. very small creatures with human form but with wings 

 c. large creatures with wings that breathe fire 

 d. animals that lived an extremely long time ago 

 

6. strap: He broke the strap. 

 a. promise 

 b. top cover 

 c. shallow dish for food 

 d. strip of material for holding things together 

 

7. pave: It was paved. 

 a. prevented from going through 

 b. divided 

 c. given gold edges 

 d. covered with a hard surface 

 

8. dash: They dashed over it. 

 a. moved quickly 

 b. moved slowly 

 c. fought 

 d. looked quickly 

 

9. rove: He couldn't stop roving. 

 a. getting drunk 

 b. traveling around 

 c. making a musical sound through closed lips 

d. working hard 

 

10. lonesome: He felt lonesome. 

 a. ungrateful 

 b. very tired 

 c. lonely 

 d. full of energy 

 

Fourth 1000 
1. compound: They made a new compound.  

 a. agreement 

 b. thing made of two or more parts 

 c. group of people forming a business 

 d. guess based on past experience 

 

2. latter: I agree with the latter. 

 a. man from the church 

 b. reason given 

 c. last one 

 d. answer 

 

3. candid: Please be candid. 

 a. be careful 

 b. show sympathy 

 c. show fairness to both sides 

 d. say what you really think 
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4. tummy: Look at my tummy. 

 a. cloth to cover the head 

 b. stomach 

 c. small furry animal 

 d. thumb 

 

5. quiz: We made a quiz. 

 a. thing to hold arrows 

 b. serious mistake 

 c. set of questions 

 d. box for birds to make nests in 

 

6. input: We need more input. 

 a. information, power, etc. put into something 

 b. workers 

 c. artificial filling for a hole in wood 

 d. money 

 

7. crab: Do you like crabs? 

 a. sea creatures that walk sideways 

 b. very thin small cakes 

 c. tight, hard collars 

 d. large black insects that sing at night 

 

8. vocabulary: You will need more vocabulary.   

 a. words 

 b. skill 

 c. money 

 d. guns 

 

9. remedy: We found a good remedy. 

 a. way to fix a problem 

 b. place to eat in public 

 c. way to prepare food 

 d. rule about numbers 

 

10. allege: They alleged it. 

 a. claimed it without proof 

 b. stole the ideas for it from someone else 

 c. provided facts to prove it 

 d. argued against the facts that supported it 
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APPE�DIX C 

�EFF’S LEAR�I�G CHA��EL PREFERE�CE CHECKLIST (LCPC) 

 
Instructions: Read each sentence carefully and think about how it applies to you. 

On each line circle the number that best describes your reaction to each sentence. 

 

1. I can remember something better if I write it down. 

 

2. When reading, I listen to the words in my head. By hearing them, I comprehend better, even though I 

read slower. 

 

3. I need to discuss things to understand them. 

 

4. I don’t like to read or listen to directions; I’d rather just start doing. 

 

5. I am able to visualize pictures in my head. 

 

6. I can concentrate better when music is playing. 

 

7. I need frequent breaks while studying. 

 

8. I think better when I have the freedom to move around; studying at a desk is not for me. 

 

9. I take lots of notes on what I read and hear. 

 

10. It helps me to LOOK at a person speaking. It keeps me focused. 

 

11. It’s hard for me to understand what a person is saying when there is background noise. 

 

12. I prefer having someone tell me how to do something rather than having to read the direction myself. 

 

13. If I had a choice, I’d prefer hearing a lecture or a CD rather than reading a textbook. 

 

14. When I can’t think of specific word, I use my hands a lot and call something a “what-cha-ma-call-it” or a 

“thing-a-ma-jig.” 

 

15. I can easily follow a speaker even though my head is down or I’m staring out the window. 

 

16. It’s easier for me to get work done in a quiet place. 

 

17. It’s easy for me to understand maps, charts and graphs. 

 

18. When beginning an article or book, I prefer to take a peek at the ending. 

 

19. I remember what people say better than what they look like. 

 

20. I remember things better if I study aloud with someone. 

 

21. I take notes…but rarely go back and read them. 

 

22. When I am concentrating on reading or writing, the radio bothers me. 

 

23. It’s hard for me to picture things in my head. 
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24. I find it helpful to talk myself through my homework assignments. 

 

25. My notebook may look messy, but I know where things are. 

 

26. When taking a test, I can “see” back to the textbook, or my notebook. 

 

27. I cannot remember a joke long enough to tell it later. 

 

28. When learning something I know nothing about, I would rather someone tell me about it than give me 

information to read. 

 

29. I like to complete one task before starting another. 

 

30. I use my fingers to count. 

 

31. I dislike proofreading my work. 

 

32. When I am trying to remember something new, it helps me to form a picture of it in my head. 

 

33. For extra credit, I would prefer doing a report on a CD rather than writing it…if I had the choice. 

 

34. I daydream in class. 

 

35. For extra credit I’d rather create a project than write a report. 

 

36. When I get a great idea, I must write it down right away or I’ll forget it. 
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APPE�DIX D 

THE JAPA�ESE TRA�SLATIO� OF THE LCPC 

 

指示：各文を注意して読み、どの程度自分に当てはまるかを考えなさい。 

学習に関して一行ごとに各文が自分に最も当てはまる番号を○で囲みなさ。 

        １まったく当てはまらないといってよい。 

２めったに当てはまらない。 

３時々当てはまる。 

４かなりあてはまる。 

５いつもあてはまるといってよい。 

 

1．ものは書きとめたほうがよく覚えられる。 

2．読むとき、頭の中で、発音する。それを聴きながらのほうが、読む速度 遅くなるが、理解は深

まる。 

3．物事を理解するには人と話し合う必要を感じる。 

4．読んだり、指示を聞いたりするのは嫌いで、すぐに実行したい。に実行したい。 

5．頭の中で場面、図を描ける。 

6．音楽が鳴っているほうが集中できる。 

7．勉強中は頻繁に休憩が必要である。 

8．動き回れる自由があるほうがよく考えられる。机に向かうというのは私向きじゃない。 

9. 読んだり聞いたりするとき、たくさんのメモを取る。 

10. 人が話しているのを見るほうが役に立つ。 

11. 背景の雑音があると人が何を言っているか理解するのが困難だ。 

12. 自分で指示を読むより誰かにどうするのか言ってもらうほうがいい。 

13. 選択できるなら、教科書を読むより、講義か、テープを聴くほうがよい。 

14. 特定の語が思いつかない場合両手をつかったり、何とかいうやつ、などと言ったりする。 

15. 下を見たり、窓の外を見たりしていても、人の話は楽に理解できる。 

16. 静かな場所のほうが勉強しやすい。 

17. 地図、図表、グラフを理解するのはたやすい。 

18. 記事や、本を読むとき、終わりのところをのぞく。 

19. 人の外見よりいったことのほうをよく覚えている。 

20. 誰かと一緒に声を出して勉強したほうがよく覚えられる。 
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21. メモを取るが、決して読み返さない。 

22. 呼んだり書いたりすることに集中しているとき、ラジオなどの音が気になる。 

23. 頭の中で物を描くのは難しい。 

24. 宿題をするとき一人で声を出しながらするのが役立つ。 

25. 私のノートは整理されていない。 

26. テストを受けるとき情報が載っている教科書やノートのページを頭に描くことが出来る。 

27. 後で言えるほど長くジョークを覚えられない。 

28. 何も知らないことを習うとき、誰かに書いた情報をもらうより言ってもらったほうがいい。 

29. 一つのタスクを他のタスクをやる前に完成したい。 

30. 数えるのに指を使う。 

31. 自分の書いたものを間違いがないか確認するために読み返すのはいやだ。 

32. 何か新しいことを覚えようとするとき頭の中で絵を描くのが役立つ。 

33. 加点されるなら、書くより、CD でレポートしたい。選択できるなら。 

34. 授業中白昼夢をみる。 

35. 加点されるなら、レポートを書くより何かを立案、企画制作などをしたい。 

36. いい考えが浮かんだとき、書いておかないと、忘れてしまう。 
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APPE�DIX E 

VOCABULARY CHECKLIST 

 

Write the definition of the boldfaced words on the left. 

Circle the word or words with the nearest meaning or concept to the word on the left. 
1. subtitled 

 

substituted 

for something 

given another 

title 

changed 

for the better 

made smaller 

 

I don’t know 

2. remote constant far away happy not advanced I don’t know 

3. perceive understand pierce retain combine I don’t know 

4. assumption something 

taken for 

granted 

something 

none believes 

God’s will cultural 

difference 

I don’t know 

5. genuine true faulty genius general I don’t know 

6. lichen moss grass rice a chemical I don’t know 

7. hover hurry to go  

home 

cover a long 

way 

fly very fast remain in the 

air in a place 

I don’t know 

8. tiny very small very tight bright noisy I don’t know 

9. thread thin cord threat wire figure I don’t know 

10. hazardous strong dangerous warm industrious I don’t know 

11. regulations rules readiness  introduction changes I don’t know 

12. revised changed reviewed recovered specific I don’t know 

13. policy polite action a set of rules police force fair trial I don’t know 

14. violate start break change take I don’t know 

15. drought windy 

weather 

sunset continued dry 

weather 

strong wind I don’t know 

16. dormitory room  dinner dream trial I don’t know 

17. accordingly therefore surprisingly first fundamentally I don’t know 

18. facility place for  

activity 

facial 

expressions 

importance in 

society 

false 

statement 

I don’t know 

19. deadline due day dead body decline stopping I don’t know 

20. residence home rest furniture stay I don’t know 

21. biology a science historical 

study 

musical 

instrument 

speaking two 

languages 

I don’t know 

22. animate living animation animal some species I don’t know 

23. reproduce replay produce 

young 

reconsider bargain I don’t know 
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24. transfer change travel float die I don’t know 

25. stimulus a thing that  

runs 

a thing that  

rings 

a thing that 

smells 

a thing that 

excites 

I don’t know 

26. administration machinery executives translators weathermen I don’t know 

27. institute study statue organization build I don’t know 

28. astronomy study of birds study of stars study of 

ancient life 

study of 

energy 

I don’t know 

29. peer(verb) look very 

carefully 

check a record learn from a 

mistake  

use as an 

instrument 

I don’t know 

30. application dialogue practical use law publication I don’t know 

31. heavenly body God’s body stars,  

planets, etc. 

life after death floating body I don’t know 

33. navigate find a way to 

a place 

walk a long 

distance 

throw away  wander 

around 

I don’t know 

34. purchase buy chase again scold propose I don’t know 

35. overlook catch miss review take care I don’t know 

36. lunar of the sun of the moon planetary of the earth I don’t know 

37. reconstruction creating  

again 

mass media consideration ruthless I don’t know 

38. fell fall track cut clothe I don’t know 

39. prosperous very proper rich and 

successful 

very useful rough and 

hard 

I don’t know 

40. manufactured produced  troubled read written I don’t know 

41. accommodate provide a 

room 

follow a 

leader 

waste money change a plan I don’t know 

42. session 

 

meeting 

 

section recognition starting I don’t know 

know 43. debate topic on 

education 

data base 

available 

discussion on 

a subject  

meeting in a 

room 

I don’t know 

44. panelist participant 

in a formal 

meeting 

audience 

in a large hall 

speaker in a 

group of 

people to 

discuss 

something 

carpenter who 

makes panels 

I don’t know 

45. banquet dinner snack flower channel I don’t know 

46. equipment country a set of things creation machine I don’t know 

47. equivalent vocal wealth energetic equal I don’t know 

48. malnourished not eating 

enough 

not found 

easily 

shining in 

the air 

rich in taste I don’t know 

49. steer start ox steal stable I don’t know 
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50. materialistic the belief that 

everything is 

decided by 

god 

the belief 

things will go 

well 

the belief that 

only things 

are important, 

not spiritual 

the belief that 

there is only 

one god 

I don’t know 

51. replicate release reproduce complicate study 

 

I don’t know 

52. consequently as a result because constantly essentially I don’t know 

53. crystal a mineral building coast bay I don’t know 

54. resilient certain round flexible light I don’t know 

55. uncover find out about 

something 

not cover change for the 

better 

talk about 

something 

I don’t know 

56. enigma story mystery station genius I don’t know 

57. alternative another choice something to 

change with 

dangerous 

situation 

where 

sporting 

events are 

held 

I don’t know 

 



 169 

APPE�DIX F 

THE IMMEDIATE RECOG�ITIO� POSTTEST A�D THE IMMEDIATE 

MULTIPLE-CHOICE POSTTEST 
 

Immediate Recognition Posttest: Write the meaning of each word in Japanese (or English) in the right column. 

 

1. assumption  

2. uncover  

3. remote  

4. genuine  

5. subtitled  

 

Multiple-choice Immediate Posttest: Choose the word that is closest in meaning to the following words. 

 

 

1. assumption     

 a. something taken 

for granted 

b. study of 

animals 

c. serious thought d. cultural center e. I don’t know. 

      

2. uncover     

 a. reveal b. take c. write d. runner e. I don’t know. 

      

3. remote     

 a. far b. comfortable c. wide d. rural e. I don’t know. 

      

4. genuine     

 a. real b. generous c. holy d. hot e. I don’t know. 

      

5. subtitled     

 a. under water b. given another 

title 

c. entitled d. deceived e. I don’t know. 
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APPE�DIX G 

THE �I�E LISTE�I�G PASSAGES 

 

Passage 1 

Good morning, class. Welcome to Introduction to Anthropology, which, as you may have noticed from the 

course name, is subtitled, “A Study of the Peoples of the Earth.” Anthropology attempts to study cultures from 

the inside. This is done by examining how people exist in their own worlds, in an effort to uncover the values 

and worldview of particular peoples. However, this course is not just about academic study. One of my basic 

aims is to change you. How will I change you? I hope, by the end of the term, that you will come to 

understand that the values of one culture are not better than the values of another culture. They are just 

different. For instance, the things that give meaning to the lives of the Kaihari in a remote area of Africa, and 

shape the way that they perceive the world are not inferior to those that Norwegians use to understand their 

lives and the world around them. It is very difficult not to judge other people by our own standards－in this 

case, our American ideals, assumptions, and way of life. However, it is essential if we are to come to have a 

genuine understanding of the world beyond ourselves. 

 

Questions 

1. What field of study is this course in? 

(a) Anthropology 

(b) Psychology 

(c) Geography 

(d) Biology 

 

2. Which of the following is a major characteristic of the course? 

(a) It seeks to study various geographic areas. 

(b) It aims at comparing widely different cultures. 

(c) It aspires to examine other cultures from within. 

(d) It attempts to analyze the roots of human behavior. 

 

3. In short, what effect does the speaker hope to have on the students? 

(a) To help them understand their own culture 

(b) To change the way they see other cultures 

(c) To broaden their historical knowledge of the world 

(d) To live and enjoy the cultures of other peoples 

 

Passage 2 

The hummingbird is nature’s smallest bird. In addition to its size, it is also well known for its skill in flying. 

Not only can it hover in mid-air with its wings beating up to 78 times per second, but also it can fly 

backwards and even upside down! Since hummingbirds eat up to half the weight of their bodies each day and 

drink up to eight times their weight in water, they must migrate south to where food is plentiful as winter 

approaches. For a long time it was an enigma how the little hummingbird could make a 500-mile journey 

from the United States to Central America. Some suggested that perhaps the birds stopped on islands in the 

Gulf of Mexico along the way to rest and eat. Another popular explanation was that hummingbirds made the 

trip on the backs of larger birds. It is now known that the tiny birds store up to several grams of fat before 

they begin their travel. Hummingbirds build very small nests using lichens and other plants. They attach them 

to branches of trees using silk threads stolen from spider webs. The hummingbird has many enemies 

including other birds. However, large frogs and even fish also feed on them. Because of their small size, 

spider webs are also hazardous to the creature.  
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Questions 

1. How much food can a typical hummingbird eat in one day? 

(a) Half of its weight 

(b) Equal to its weight 

(c) Two times its weight 

(d) Eight times its weight 

 

2. How far could a hummingbird travel? 

(a) 200 miles 

(b) 500 miles 

(c) 1200 miles 

(d) 1500 miles 

 

3. What do hummingbirds store before they start their journey? 

(a) grass 

(b) branches 

(c) leaves 

(d) fat 

 

Passage 3  

Hello, everyone. I have an important announcement to make. It is about the regulations concerning the cars 

that students use on campus. Last week I announced that students would no longer be allowed to drive on 

campus. As I mentioned, this change was made because many students and campus residents complained 

about the students who have been violating the university’s traffic laws. In addition, there have been a 

number of accidents recently involving student-driven cars. Now, we in the university administration realize 

that not being able to drive to campus will cause difficulties for many of you. We are sorry about the effect 

that the new policy will have on all of the students who follow the traffic rules and have not been involved in 

traffic accidents. In order to make life easier for you, we will be instituting a new bus service between the 

front gate and the center of the campus. The parking garage on First Street will allow students to buy a 

discount monthly parking pass. Therefore, you can park your car there cheaply. The shuttle bus will run four 

times per hour. It leaves the front gate every fifteen minutes. Also, there will be no charge for the shuttle bus. 

We believe that this system will work smoothly. If you have any questions, check with the Student Affairs 

Office.  

 

Questions  

1. What is the main purpose of this announcement? 

(a) To announce an increase in tax service 

(b) To announce a new bus service 

(c) To announce an increase in bus fares 

(d) To announce new parking rules 

 

2. For whom is the announcement mainly intended?  

(a) Students who commute to school by car 

(b) Students who live on campus 

(c) Students who usually walk to school 

(d) Students who currently use the bus 

 

3. How often will the bus run?  

(a) Once an hour 

(b) Once every 30 minutes 

(c) Once every 15 minutes 

(d) Once every 10 minutes 
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Passage 4 

What is the use of astronomy? People who work on a farm may think that a scientist peering through his 

telescope is a lazy person who is not useful to anyone. They may also think that astronomy is not a practical 

science. But some findings in astronomy are used very often. Here is one example of the value of astronomy. 

A long time ago, people wanted an accurate calendar to decide the days of important religious events. They 

wanted the events to be on the same day every year. Farmers also needed calendars in order to do their 

plowing, planting, and harvesting at the right times. Astronomers living a long time ago made calendars based 

on the motions of the moon and stars. However, they were not accurate. The lunar calendar was not accurate 

either. It confused the priests and the farmers. New calendars were made by observing the changing positions 

of the sun throughout the year. By observing the sun, astronomers could make accurate calendars that were 

easy to understand. We still use these calendars today. There have been many other uses of astronomy. For 

hundreds of years, sailors have used observations of heavenly bodies to help them find their way around the 

world. Energy from the sun is used as an alternative to oil and gas power. And information about changes in 

the sun is used to make more accurate weather reports. 

 

Questions  

1. According to the speaker, why do many people not take the science of astronomy seriously? 

(a) It is too complex and difficult to understand. 

(b) They believe it is not practical. 

(c) They did not study astronomy in school. 

(d) They don’t believe that it is a true science. 

 

2. How did astronomers eventually develop accurate calendars? 

(a) They observed the movements of the stars. 

(b) They observed the movement of the moon. 

(c) They observed the movement of the sun. 

(d) They observed the movements of the planets. 

 

3.Why did people want an accurate calendar? 

(a) To decide the days of important religious events 

(b) To replace monthly ones 

(c) To decide the days of sports events 

(d) For the use of important people like a king 

 

Passage 5 

I would like to describe to you the results of our recent fieldwork in New Mexico. As graduate students in 

archeology, you no doubt will be interested in what we found. We’ve been working the site now for more 

than 2 years and we have a pretty detailed reconstruction of the Indian tribe that lived there. The site was 

first inhabited in about 1250 B.C. by a small tribe of 40-50 men, women, and children. They probably came 

from somewhere farther north, searching for food and shelter. On their arrival, they felled several dozen trees 

near the river, choosing only the hardest woods for tent poles. There was an accident and one young brave 

died of ax wounds. While the men hunted, the women gathered nuts and berries and blackberries were their 

favorite. That first year was a prosperous one. The green area provided food or water for over a hundred 

species of animals and dozens of varieties of plants. In the year 1245 B.C., five years after the tribe had set up 

camp, a terrible drought hit the area, followed by a severe winter. Crops and the river dried out. Many 

tribespeople died from hunger or cold and the area began to change. Soon after, the tribe was forced to move 

on in search of better hunting grounds. 
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Questions 

1. Who is the audience for this talk? 

(a) History majors 

(b) Psychology scholars 

(c) College freshmen 

(d) Graduate students 

 

2. What is the main topic of this talk? 

(a) How to perform field research 

(b) The history of North Americans 

(c) The life of one Indian village 

(d) The hunting method of early peoples 

 

3. According to the speaker, what was the favorite food of the Indians? 

(a) Corn 

(b) Berries 

(c) Buffalo 

(d) Deer 

 

Passage 6 

Good morning. The purpose of this assembly is to explain to you the rules for summer housing. We 

recommend that students leave campus during the summer vacation. However, some students may need to 

remain over the summer. Accordingly, we will provide housing in Barklay Hall for men and in Angie Hall for 

women. These will be the only dormitories open from June 15 until August 31. All other university housing 

will be closed. The additional cost for dormitory use during the summer is two hundred dollars per month. 

However, you can pay the entire two and a half month’s fee, and stay less than the entire summer. Please 

remember. All of the school’s dining facilities will be closed for the summer. In addition, absolutely no 

cooking is permitted in individual rooms. All dormitory residents can return to their original dormitory 

anytime between the end of August and the start of classes on September 10
th
. The deadline for all the 

students to apply for summer dormitory residence is Friday, June 3
rd
. You don’t have much time. Make sure 

you apply for it before it’s too late, if you are going to stay on campus during the summer. We’d appreciate 

your cooperation. 

 

Questions 

1. What is the main point the speaker is making? 

(a) Students should find their own housing. 

(b) Only graduate students can remain on campus. 

(c) Only two dorms will be open during the vacation. 

(d) Students must move off-campus during the summer. 

 

2. When will the classes start again? 

(a) September 10th 

(b) October 10th 

(c) The end of August 

(d) August 10th 

 

3. In total how much additional must students pay for being allowed to stay for two months during the 

summer vacation? 

(a)Two hundred dollars 

(b)Two hundred fifty dollars 

(c) Four hundred dollars 

(d) Five hundred dollars 
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Passage 7 

My lecture today may seem a little easy for you, even if you are just starting college. But I think it’s important 

to get things straight right from the beginning. Especially in biology. Now, I wonder if you have ever 

considered exactly what we mean by life－because today I’d like to distinguish some of the differences 

between animate and inanimate objects. The first and clearest characteristic of life forms is that they can 

reproduce. They are able to replicate themselves over time. Of course, in some sense, crystals can reproduce 

as well, but this leads to the next important difference. Living things have the capacity to metabolize－by 

metabolize, I mean they can transfer energy from an outside system to within their own living structure, 

whether that energy is plant life or animal life. Another quality of animate life is the ability to respond to a 

stimulus, to react to the environment. Therefore, life forms have the ability, or the ability, to adapt. When was 

the last time you saw a rock adapt to its environment? On the other hand, even a single celled amoeba is 

remarkably flexible and resilient. As you go on to more advanced classes, I hope you keep this introductory 

course in mind. 

 

Questions  

1. Who is the speaker talking to? 

(a) College freshmen 

(b)Science researchers 

(c) Advanced biology majors 

(d) Members of a chemistry club 

 

2. What is this lecture mainly about? 

(a) The contrast between animate and inanimate objects 

(b) The ways that plants and animals reproduce 

(c) Some unusual characteristics of rocks 

(d) Important developments in biology 

 

3. According to the speaker which of the following is a distinguishing feature of life forms? 

(a) Genes 

(b) Fixed lifespan 

(c) Gradual decay 

(d) Metabolism 

 

Passage 8 

Last week we talked about two topics. The first topic concerned the destruction of the natural environment. 

For example, we discussed how forests are being destroyed in many places in the world. The second topic 

was the materialistic values of our society as shown by the large amounts of manufactured goods people 

throughout the world buy. Today, however, I would like to discuss eating habits, and particularly the 

advantages of not eating a lot of meat. However, did you know about 80% of the people in the world eat very 

little meat or no meat at all? Those people primarily eat vegetables and grains, and these foods are extremely 

low in fat. People who eat vegetables and grains have much less heart disease and stomach cancer than people 

who eat large quantities of meat throughout their lives. Thus, there are great health benefits to a vegetarian 

diet. 

   A vegetarian diet is not only better for your health, but also better for the environment. For example, one 

kilogram of beef requires five kilograms of grain to feed the cattle that produce the beef. All of this grain 

could be used to feed malnourished people instead. It also takes nine liters of gasoline to process and 

produce one kilogram of beef. As you can see, we can feed many more people in the world if we all eat less 

beef. Do you want to change your diet? 
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Questions 

1. What is the main idea of this lecture? 

(a) Modern society has become increasingly dangerous 

(b) The advantage of a vegetarian diet 

(c) The destruction of rain forests 

(d) Sheep are a cost-effective source of meat 

 

2. What is mentioned as a health benefit of not eating meat? 

(a) Catching fewer colds 

(b) Living a longer life 

(c) Having greater physical strength 

(d) Having less heart disease 

 

3. How many kilograms of grain are needed to produce 1 kilogram of beef? 

(a) 3 kg 

(b) 5 kg 

(c) 7 kg 

(d) 9 kg 

 

Passage 9 

Good morning. Thank you for coming to the conference. I need to tell you about some changes in today’s 

schedule. First, in order to accommodate the large number of people here today, we have to move the 

location for the main session to Central Hall. The main session is still from 1:00 p.m. to 3:00 p.m. Second, the 

time for the lecture by Professor Johnson will be changed from 10:00 a.m. to 5:00 p.m. The lecture will be in 

Room 563. The third change concerns Dr. Rice. We regret to tell you Dr. Rice cannot give her presentation 

this afternoon. In addition, the debate entitled The Weaknesses of the International Banking System will be 

extended by thirty minutes. We want to allow the speakers sufficient time to take questions from the audience. 

Further, please remember to make a reservation for any audio-visual equipment that you need for your 

presentations. There is a limited amount of equipment. Please let the office staff know about your needs at 

least four hours before your presentation. Finally, we would like to let you know there are still tickets 

available for the banquet. There will be lots of delicious food and good conversation, so please come. Thank 

you for your attention. We hope you will all have an enjoyable time today. If you have any further questions, 

come to the information booth just outside Murray Hall. 

 

Questions 

1. What is the main purpose of this announcement? 

(a) To introduce the day’s speaker 

(b) To announce changes in the schedule 

(c) To sell tickets to the conference 

(d) To answer questions about Murray Hall 

 

2. What changed about the main session? 

(a) The location 

(b) The time 

(c) The speakers 

(d) The topic 

 

3. Where should people go if they have questions? 

(a) Central Hall 

(b) Rice Hall 

(c) Johnson Hall 

(d) Murray Hall 

 


