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ABSTRACT 
 

Word recognition skill is fundamental for readers to successfully process any 

given text. Proficiency in the component skills of word recognition, orthographic, 

phonological, and semantic knowledge, is what readers need to accurately and 

automatically decode words to apply meaning to what they have read. For second 

language readers, the challenge of reading is often hindered by a lack of word recognition 

skills and therefore, they often suffer from low reading rates and consequently poor 

reading comprehension. 

This study was a quasi-experimental longitudinal inquiry into the effects of 

extensive reading, word recognition training, and timed reading on second language 

reading comprehension. Through word recognition tasks focused on orthographic, 

phonological, and semantic knowledge development, the aim of this study was to (a) 

better understand the effects of orthographic, phonological, and semantic skill training on 

word recognition skills, (b) better understand the effects of word recognition training on 

reading rate and reading comprehension, (c) understand the effects of long-term word 

recognition training on reading comprehension, (d) investigate if changes in word 

recognition components correlate with changes in reading comprehension, and (e) better 

understand reasons for expected and unexpected outcomes of participants in the study. 

A total of 248 participants took part in the study. The participants were a 

combination of first- and second-year economics majors from a private university in 

western Japan. They were from ten intact classes that were randomly assigned to one of 

four groups. The first group acted as a comparison group and focused on intensive 

reading training. The second group did extensive reading and included sustained silent 
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reading. The third group did extensive reading and received word recognition training. 

The fourth group did extensive reading, word recognition training and timed reading 

training. All participants took a reading course as part of the required English program 

that lasted for two 15-week academic terms. The first 30 minutes of each class were used 

for each group’s respective training, and the remaining 60 minutes were used to teach 

general reading strategies. Quantitative data were gathered using a variety of instruments 

that included a lexical decision test, an antonym pairs test, a pronunciation test, a reading 

comprehension test, and a reading rate test. Additional qualitative data were gathered via 

selected participant interviews and a post-study survey. 

The results showed that the participants who received word recognition training in 

conjunction with extensive reading, produced positive changes in reading 

comprehension. However, only two of the components of word recognition ability 

improved with training, semantic knowledge and phonological knowledge. This indicated 

that more focus on specific components of word recognition might provide better 

scaffolding to foster reading development. The results also indicated that the three 

treatment groups all performed significantly better than the comparison group in reading 

rate gain and those improvements were reflected in reading comprehension gains. With 

respect to word recognition and its impact on reading comprehension, there was evidence 

showing that word recognition training did positively impact reading comprehension, but 

that more time might be required than used in this study to see its full impact. Finally, 

there were data to indicate that there was a correlation between semantic knowledge and 

reading comprehension. 
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This study shows that although extensive reading is an effective approach to 

teaching L2 English reading, the addition of word recognition training and timed reading 

can benefit readers by improving reading comprehension. The addition of word 

recognition training can assist lower-proficiency readers to automatize low-level 

cognitive processes such as orthographic, semantic, and phonological processes, and by 

doing so, reallocate cognitive resources to higher-level cognitive processes such as 

inferencing and schemata activation required for reading comprehension. Finally, the 

addition of timed reading seems to have contributed to overall reading rate and reading 

fluency development. 
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CHAPTER 1 

INTRODUCTION 

 

The Background of the Issue 

Reading is a fundamental skill for communication in many languages. With the 

growth of the global economy and the need for multilingual communication, the 

development of skilled multilingual communicators with reading ability is high. As 

educational administrators address the need for bilingual education, specific skills must 

be developed in the student population. Reading is one of the skills being targeted in part 

due to the amount of digital information available to learners. When one considers the 

variety of different orthographic systems between first and second languages, such as 

English and Japanese, the challenge is even greater. 

For reading to be successful, that is, comprehension of a written text, several 

processes must occur rapidly and automatically. These processes include lower-level 

cognitive processes such as word recognition, semantic proposition encoding, and 

semantic parsing. When lower-level processes are efficient and automatic, higher-level 

cognitive processes such as schema activation, accessing global knowledge, and 

inferencing (Grabe, 2009) can be employed. It is hypothesized that higher-level processes 

rely upon lower-level processes, which occur in working memory, to be efficient and 

automatic; thus, reading comprehension is dependent upon low-level processing skills 

such as word recognition. Perfetti and Hart (2001) defined word recognition as the 

interaction between orthographic, phonological, and semantic processes. According to 

Cunningham, Perry, and Stanovich (2001), the visual recognition of word forms, or 
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orthographic knowledge is one of the vital processing skills and the first component of 

word recognition. Orthographic processing includes not only identifying letters and letter 

groups, but also word roots and morphological affixes. In addition, an understanding of 

how words are assembled using graphic representations is crucial to word recognition 

skill. The second component of word recognition, phonological processing, can be 

thought of as the awareness of the sound structures of a language (Stanovich, 1988). It is 

necessary to understand what sounds orthographic symbols of a language represent. 

Phonological knowledge is known to be a key predictor of reading ability for both L1 and 

L2 English reading (Huang et al., 2004; Johnson & Tweedie, 2010; Jongejan et al., 2007; 

Swank & Catts, 1994), which means that in order for L1 and L2 readers to process 

reading texts efficiently, they need to understand the graphophonemic mapping that 

occurs when decoding letters and words from a given language. This process is seen as 

the precursor to semantic activation and is triggered by the onset of orthographic 

processing. Finally, orthographic and phonological processing activates the third 

component of word recognition, semantic processing. When readers process a word, the 

orthographic and phonological processes begin by processing the visual and sound cues. 

From this, the readers activate semantic knowledge from their lexicon until the 

combination of orthographic, phonological, and semantic information finds the best 

match to the word being read if it is a known word; in other words, successful word 

recognition (Grabe, 2009). For L2 reading teachers, the logical goal should then be to 

foster the development of automatic word recognition skills by providing large amounts 

of comprehensible texts, and to help learners avoid processing texts on a word by word 

basis. Teaching L1 and L2 reading requires knowledge about these crucial word 
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recognition components in order to make sound pedagogical decisions to help learners 

improve their reading. 

Acknowledging word recognition as a fundamental process in reading 

comprehension in important (Grabe, 2009; Grabe & Stoller, 2011). The next logical step, 

and one that has not yet been taken by the research community, is to investigate ways in 

which readers can hone their word recognition skills. Much research has been focused on 

identifying word recognition as an important factor in reading (Akamatsu, 2008; Juel, 

1988; Lomax, 1983; Perfetti, 2007; Perfetti et al., 2005). However, there is a dearth of 

extant literature concerning practical ways in which word recognition can be enhanced. 

In this study I investigated this problem. 

One stream of reading research that has gained momentum in the L2 community 

is that of extensive reading. Japan is emerging as one of the most productive countries in 

this area. According to Day and Bamford’s Top 10 Principles for Teaching Extensive 

Reading (2002) (See Appendix A), the main approach of an extensive reading program is 

to provide readers with massive amounts of comprehensible input in the form of modified 

or simplified texts traditionally in the form of, but not limited to graded readers. Further, 

students should select readings that are enjoyable, interesting, and highly comprehensible 

with the focus on reading a large volume of texts. With the focus on comprehensible 

input, and a fundamental rejection of activities such as word-by-word decontextualized 

translation practices that might be found in grammar translation classrooms, extensive 

reading is one logical choice to target the development of word recognition skills in order 

to develop better reading skills and higher levels of comprehension. 
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Statement of the Problem 

In the case of Japan, the context in which this study was conducted, a 

predominant pedagogical choice for reading education has been the grammar translation 

method (Nishino, 2008). According to Richards and Rogers (2001), the grammar 

translation method is characterized by a strong focus on the analysis of grammar rules, an 

emphasis on reading and writing over speaking and listening, and a strong emphasis on 

the accuracy of translation. Learners are taught to attend to the syntax of sentences and 

isolated vocabulary rather than capturing the overall sentence meaning. In the case of 

Japan, although the mandate from the government has been to focus on the development 

of English through communicative language teaching (CLT), in reality, many teachers 

revert back to the grammar translation method in order to prepare students for university 

entrance exams that emphasize reading and grammar and have little or no relation to 

communicative ability (Nishino, 2008). Through this method, many Japanese L2 readers 

have been taught to focus on the translation of difficult vocabulary and grammar of a text 

in a word by word, decontextualized manner, and consequently, they do not develop 

fluent word recognition skills. According to Perfetti’s Verbal Efficiency Theory (1985), it 

is necessary for readers to have adequate word recognition skills for cognitive processes 

to be allocated to higher-level processes that facilitate reading comprehension. Thus, if 

readers are focused primarily on decontextualized lexis and grammar, their cognitive 

focus is primarily on lower-level processes and low overall reading comprehension. 

It is these fluent word recognition skills that allow readers to process strings of 

letters and words in working memory for a longer duration of time, which allows readers 

to synthesize texts and apply higher-level processes such as making inferences and 
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schema activation necessary for an accurate global comprehension of the reading. It is 

through the understanding of individual words in relation to their context that readers 

accurately understand text meaning. 

For Japanese L2 English readers, the grammar translation method of teaching 

might have contributed to readers’ lack of word recognition skills, and subsequent 

reading comprehension deficiencies. Many students look at reading as their opportunity 

for exposure to English culture, but due to insufficient word recognition skills and the 

lingering effects of the grammar translation method, reading is often demoralizing, is too 

much of a challenge to be enjoyable and effective, and causes a reduction in reading self-

efficacy (Burrows, 2012). 

As mentioned above, word recognition skills including the components of 

orthographic, phonological, and semantic knowledge (Nassaji & Geva, 1999; Perfetti, 

2007; Perfetti & Hart 2001), are essential for L2 reading to be successful. Without these 

skills sufficiently developed, L2 reading becomes laborious, and learners are less able to 

apply cognitive resources to higher-level processes to aid in comprehension. To help 

tackle this deficiency, this study addresses five main problems. 

The first problem addressed by this study is that L2 readers often suffer from a 

deficiency of word recognition skills. Studies have shown that students with inefficient 

word recognition skills experience inaccurate reading comprehension (Favreau & 

Segalowitz, 1982; Koda, 1996). In the case of Japanese students, the use of the grammar 

translation method in combination with the linguistic differences that exist between the 

L1 Japanese and L2 English has left students without sufficiently developed L2 

orthographic, phonological, or semantic knowledge. 
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First, consider some of the differences between learning to read in an L1 and L2. 

Children learning to read in their L1 usually begin the process with a considerable oral 

vocabulary of between 5,000 to 8,000 words (Cunningham, 2005; Singer, 1981) and an 

implicit knowledge of morphology of the language. For L1 learners, the challenge in 

learning to read is to develop phonological sensitivity, a symbol-to-sound understanding, 

and the correct semantic associations in order to develop word-specific orthographic 

knowledge (McLung et al., 2012). This skill is often achieved over a long period of time 

through large amounts of everyday written input. 

In contrast to L1 learners, L2 learners are often faced with the challenge of 

reading with a much more limited vocabulary. This lack of lexical knowledge presents a 

heavy cognitive burden that adds to the challenge of differences in orthographic systems. 

In the case of Japanese L2 learners of English, there are substantial orthographic 

differences between the logographic Japanese system and the alphabetic English system. 

Studies have identified that orthographic processing (Green & Meara, 1987; Ryan & 

Meara, 1991), and phonological processing (Brown & Haynes, 1985; Koda, 1989, 1990, 

1998) differ in L2 learners depending on whether the L1 is alphabetic or non-alphabetic. 

Compared to Japanese, English is an orthographically deep language that emphasizes 

maintaining morphological form over phonologic regularity; as a result, L2 learners of 

English are often hindered by the irregular letter-to-sound correspondences seen in words 

such as produce and product. Learners are forced to learn hundreds of orthographic 

patterns and phonological rimes (Zeigler & Goswami, 2005), and readers are required to 

know both small and large orthographic units such as letter/sound, pronunciation rimes, 

and whole words (Van Orden & Kloos, 2005). For Japanese students learning English, 
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this translates to an enormous challenge created by the orthographic and phonological 

gap of their L1 and L2. Akamatsu (1999, 2003) found that Japanese students, compared 

with Arabic and Persian students, were disadvantaged when it came to processing the 

English alphabet. Brown and Haynes (1985) also demonstrated that Japanese students 

had more difficulty translating alphabetic symbols into spoken utterances than their 

Arabic or Spanish counterparts. 

When the challenges presented by different orthographies and phonological 

irregularities are considered, it is little wonder why L2 readers struggle with accurate 

semantic and lexical processing. Weakness in semantic processing is a commonly 

observed trait in L2 readers as they struggle to process new or difficult words. As 

semantic processing activates collocates within the reader’s lexical network, lexical 

candidates for word recognition are put forth until based on a combination of 

orthographic, phonological, and semantic knowledge, the reader selects the best 

candidate. However, if the semantic processing is inaccurate, and poor lexical candidates 

are put forth, then the reader can suffer from poor word recognition and therefore have 

difficulty comprehending the text. 

The second problem is that, due to weakness in word recognition skills, many L2 

readers of English are hindered by low reading rates and consequently low reading 

comprehension. This problem possibly stems from the extensive use of skills learned 

through years of training under the grammar translation method (Nishino, 2008). With 

this method, the learning goals target accuracy in word form and meaning, rather than 

whole text meaning and comprehension. It also limits the amount of reading exposure 
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due to the slow and laborious translation process. Many L2 readers are characterized by 

an inability to efficiently decode and comprehend whole text information. 

The third problem addressed by this study is the lack of longitudinal word 

recognition research conducted thus far. Although many studies have been conducted to 

establish the importance of word recognition skills (e.g., Akamatsu, 2008; Fukkink et al., 

2005; Nassaji, 2003; Segalowitz et al., 1995; e.g.,), there is a dearth of longitudinal 

studies designed to gain a better understanding of how to help learners improve word 

recognition skills. Although several studies have focused on word recognition, the vast 

majority have been cross-sectional, or have not included sufficient training time to 

measure the effects of word recognition training. A study by Segalowitz, Watson, and 

Segalowitz (1995) lasted only three weeks and included only four 20-minute training 

sessions. Moreover, it only focused on a lexical decision task in an assessment of 

vocabulary skill of a single participant. Akamatsu (2008) focused on the effects of word 

recognition training over a seven-week period; however, the extent of the treatment time 

was a mere 90-second task completed once a week. Akamatsu used a single word 

recognition test administered as a pretest-posttest measure, and a working memory test 

consisting of two parts. Kato (2009) investigated the effects of suppressed inner speech 

on word recognition and reading comprehension, but only investigated the potential link 

between an orthographic processing test, a phonological processing test, and a reading 

comprehension test with no treatment. Fukkink et al. (2005) investigated the effects of 

word recognition training on reading comprehension with two 40-minute training 

sessions within a one-week period. They also employed the same reaction time test as the 

pretest and posttest measure. In one longitudinal study about reading comprehension 



 

 9 

(Verhoeven & Van Leeuwe, 2008) in Holland, a battery of standardized tests was used to 

measure vocabulary, listening comprehension, and reading comprehension, but they only 

used them as a posttest measure. A longitudinal study with sufficient word recognition 

treatments designed to shed light on the importance of orthographic, semantic, and 

phonological knowledge is clearly needed. 

The fourth problem deals with a lack of understanding of how and if changes in 

word recognition skills correlate with changes in reading comprehension. Prior research 

has investigated how word recognition and its components of orthographic, semantic, and 

phonological knowledge are associated with reading comprehension (Fukkink et al., 

2005; Mimeau et al., 2018) and have shown that treatments targeting various aspects of 

word recognition components impacted reading comprehension (Tan & Nicholson, 

1997). However, the problem is that we still do not have a clear understanding of whether 

the development of L2 English word recognition skill, or any of the three components, 

correlate with positive changes in reading comprehension ability. 

The fifth problem is a lack of understanding why some learners who are equipped 

with what seems like sufficient L2 English vocabulary to take advantage of the 

potentially positive effects of extensive reading, word recognition, and timed reading, fail 

to do so. The other side of this problem is a lack of understanding why some L2 English 

learners who possess what seems like a low level of English vocabulary knowledge, and 

yet are able to clearly take advantage of the learning potential from extensive reading, 

word recognition training, and timed reading. This unknown element of L2 English 

reading research clearly needs to be investigated further. There is noticeable a lack of 

qualitative research that has investigated possible reasons why some learners who are 
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expected perform well do not, while some learners who are expected to perform poorly 

do the opposite. Although some researchers have looked into individual differences in 

relation to reading ability (Chang, 2010; Yamashita, 2013a), there is still a need for a 

more qualitative understanding. 

 

Purposes and Significance of the Study 
 

This study was an intended to explore L2 reading comprehension development of 

Japanese students through word recognition training based on the application of the 

Verbal Efficiency Theory (Perfetti, 1985). With that, this study adds to the body of 

existing studies on L2 word recognition and its importance in L2 reading comprehension. 

The first purpose of this study was to investigate how to help improve the 

components of word recognition skills—orthographic, phonological, and semantic 

knowledge—through extensive reading, explicit word recognition training, and timed 

reading activities. As word recognition skills are at the core of L2 reading ability, a better 

understanding of how to develop word recognition skills is necessary. It is hoped that this 

study improves the understanding of word recognition and its role in L2 reading. L2 

readers require a fundamental set of rapid and automatic word recognition skills in order 

to be successful at reading (Grabe 1991; Grabe & Stoller, 2011; Perfetti, 1985; Stanovich, 

1992), which manifests itself in accurate reading comprehension. The results from this 

study can provide instructors with a way to help overcome word recognition deficiencies 

of L2 learners. In addition, the results provide evidence to administrators as to the value 

of developing these fundamental skills in L2 readers. This evidence can also provide L2 
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English instructors with a more effective approach to reading instruction than the 

grammar-translation method. 

The second purpose was to explore how reading rate, which contributes to reading 

comprehension according to (Chang, 2010), is affected by (a) extensive reading, (b) 

extensive reading enhanced with word recognition training, and (c) extensive reading 

with word recognition training and timed reading training. By investigating reading rate 

and reading comprehension, it is hoped that results address some of the negative effects 

that a focus on grammar translation has had on Japanese L2 learners’ communicative 

ability (Nishino, 2008). I aimed to provide support for the positive effects of word 

recognition on reading rate and reading comprehension. With comprehension as the goal 

for any reader, the aim of this longitudinal study was to demonstrate that with stronger 

word recognition skills, better reading outcomes such as faster and more accurate 

processing potentially leads to better reading comprehension. This issue is important, as it 

provides teachers with the ability to better provide effective scaffolding for students such 

as explicit instruction of reading strategies. 

The third purpose this study was to address the lack of longitudinal word 

recognition studies. As mentioned above, the vast majority of research conducted thus far 

has only investigated selected aspects of word recognition. In this study I addressed this 

issue by examining the three main components of word recognition. In addition, it has 

been demonstrated that there is a clear lack of longitudinal studies on word recognition. 

Previous research was primarily cross-sectional studies with a very limited length of 

treatment. As reading is a skill that takes learners time to develop, it is logical that data 

from a longitudinal study would contribute to our understanding about the development 
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of word recognition skills. Contrary to the majority of studies conducted to date, this 

study investigated all three components of word recognition to better understand their 

interaction and impact over time. 

The fourth purpose of this study was to investigate if there is a correlational 

relationship between improvements in word recognition ability, any of its three 

component parts of orthographic knowledge, semantic knowledge, and phonological 

knowledge, and changes in reading comprehension ability in English L2 learners. By 

doing do, the goal was to better understand what components of word recognition would 

most benefit from implicit or explicit instruction targeted at learners. 

The final purpose of this study was to investigate what possible qualitative 

patterns emerge from students who were expected to produce a positive change in their 

reading comprehension scores, but did not, and those who were expected to perform 

below average, but who performed above the average. Understanding some of the 

possible reasons for unexpected outcomes of learners will provide instructors and 

researchers more information about the role of individual differences and motivations in 

relation to L2 reading skill development. 

 

Theoretical Perspective 

Verbal Efficiency Theory 

As one of the most influential L1 theories of L1 reading that attempts to explain 

individual differences in reading comprehension, the Verbal Efficiency Theory (Perfetti, 

1985, 2007; Perfetti & Hart 2001) provided the core framework for this study. It is 

referred to as verbal efficiency “because the outcome of a reading process is verbal” 



 

 13 

(Perfetti, 1985, p. 102), and more importantly, “what must be efficient are processes that 

are in large part verbal” (Perfetti, 1985, p. 102). These processes include orthographic, 

semantic, and phonological components. According to Perfetti, “verbal efficiency is the 

quality of a verbal processing outcome relative to its costs to processing resources” (p. 

102). Verbal efficiency refers to a balance between product and cost, with the reading 

process outcome being the product, and the processing resources needed to accomplish 

the outcome are the cost. The application of this L1 theory to this L2 study is logical 

because it directly addresses a common obstacle faced by low-level reading ability. 

Reading depends upon readers’ ability to “assemble and integrate propositions in 

working memory” (Perfetti, 1985, p. 100). There are two main cognitive processing 

assumptions that the theory is built upon. The first is that learners have a limited working 

memory capacity for simultaneously processing more than one piece of information, and 

the second is that individuals possess the ability to dictate the allocation of cognitive 

resources in a given processing context. The theory puts forth that the amount of attention 

required for cognitive processing is changeable with enough practice (LaBerge & 

Samuels, 1974; Perfetti, 1985). The main feature of the theory is that proficient readers’ 

low-level processing skills such as word recognition are efficient and automatized, and 

by achieving this, the reader’s cognitive resources can be allocated to higher-level 

processing (schema activation, inferencing); this shift in cognitive focus is required for 

reading comprehension. Perfetti also proposed that when readers have difficulty with 

reading comprehension, it is likely to stem from a deficiency of high-level processing 

skills such as making inferences and schema activation, which is caused by inefficient 

word recognition skills. 



 

 14 

 

Lexical Quality Hypothesis 

Evolving from the Verbal Efficiency Theory came the Lexical Quality Hypothesis 

(Perfetti, 2007; Perfetti & Hart, 2001, 2002), which was proposed to address a gap in the 

original theory. According to Perfetti and Hart (2001), the Verbal Efficiency Theory was 

correct, but was not complete. The Lexical Quality Hypothesis comes from the question 

“What is it about words or about readers such that word processing can vary in a way that 

affects comprehension?” (Perfetti & Hart, 2001, p. 190). The hypothesis was used to 

elaborate on the Verbal Efficiency Theory under the assumption that accurate and 

efficient lexical access to a reader’s knowledge about word forms and meanings is one of 

the key components to successful reading. This idea is important to understand how the 

Verbal Efficiency Theory is helpful in understanding how improving a reader’s 

efficiency in low-level cognitive processing can lead to improvement in reading 

comprehension ability. 

The term lexical quality refers to “the extent to which the reader’s knowledge of a 

given word represents the word’s form and meaning constituents and knowledge of word 

use that combines meaning with pragmatic features” (Perfetti, 2007, p. 359). The means 

that readers are able to differentiate between words that are spelled differently and have 

different meanings but are pronounced the same, such as knight and night. Perfetti further 

explained that lexical quality can be identified by the high- and low-quality 

representations of words. A low-quality representation is incomplete, for example 

recognizing the orthographic form of a word, but not being able to recall its meaning 

(Perfetti, 1985). A high-quality lexical representation is: 
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…specific (orthographic) and redundant (phonological), its retrieval is more 

likely to be coherent and reliable. By coherent, we mean that the constituents are 

available synchronously at retrieval, giving the impression of a unitary word...The 

consequence of representation consisting of a nexus of orthographic, 

phonological, and semantic information (Perfetti & Hart, 2001, p. 190). 

Both high and low quality representations are divided into components of word 

recognition, and when tightly bound together, they produce high quality reading 

outcomes such as stability in word recognition from orthographic and phonological input; 

synchronicity in orthographic, phonological, and semantic processing, and; better 

meaning integration, which allows for better comprehension (Perfetti, 2007). The Lexical 

Quality Hypothesis assumes that when low-level readers experience difficulty in reading, 

it stems from deficiencies in one, or a combination of, the components of word 

recognition (orthographic, phonological, and semantic knowledge). This deficiency 

forces low-level readers to focus their cognitive efforts and working memory on 

comprehension at the letter and word level, rather than allocating their resources to higher 

level processes. 

According to the Verbal Efficiency Theory and Lexical Quality Hypothesis, it is 

when readers suffer from a lack of orthographic, phonological, and semantic knowledge 

that inaccurate, slow, and inefficient lexical access occurs. This combination results in 

readers who laboriously process text with low levels of comprehension. Both of these 

hypotheses suggest that low-level processes are critical for automatic and efficient word 

recognition to occur. With faster and more accurate word recognition, readers are able to 

process more text in working memory (Perfetti, 1985; Perfetti & Hogaboam, 1975). 
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The Audience for the Study 

This study aimed to produce results that several groups would benefit from. The 

first, and most prominent group is researchers in the field of SLA and of reading and 

extensive reading in particular. This study was designed to illuminate some of the 

cognitive processes that contribute to the gains by learners who partake in extensive 

reading. In addition, the application of Perfetti’s Verbal Efficiency Theory and the 

Lexical Quality Hypothesis to word recognition and extensive reading demonstrate that 

L1 theories of reading can be applied to an L2 reading context in order to explain reading 

behavior. This study also introduced testing instruments that have been validated and that 

can be applied to further reading and L2 word recognition research. 

The second group to benefit from this study is those in administrative positions 

who are faced with the challenge of justifying the potentially high costs of an extensive 

reading program. With more empirical evidence demonstrating the effectiveness of an 

extensive reading program, and how to improve upon its introduction and 

implementation, the potential gains by learners can help justify the initial costs and 

investment in materials and training. In addition, those involved with curriculum and 

materials design will also be able to use this study as a framework and apply the methods 

used to help them design an extensive reading program or improve an existing one. 

The third audience that might benefit from this study is teachers and instructors 

involved in teaching second language reading. This study can help teachers understand 

how to maximize learning gains from extensive reading. With a detailed description of 
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the tasks and the principles behind them, teachers can take from this study a framework 

that they can apply and adapt to their specific contexts. 

The final group who stands to benefit from this study are the readers themselves. 

With the demand on the rise for people who can function in an English environment, 

communication skills that include reading ability are becoming vital. For readers who are 

learning an L2, the results of this study provide them with a better understanding of the 

challenges they face when learning an L2, but more importantly, this study provides them 

with a means by which to address those challenges quickly and effectively. 

 

Delimitations 

This section discusses the delimitations or scope of this study. According to 

Murray and Beglar (2009), “delimitations are primarily concerned with the external 

validity, which is the extent to which the results of a study can be generalized to people 

(population validity) or settings (ecological validity) other than the one studied” (p. 157). 

This study has three delimitations that influence the scope of its generalizability. The first 

is the nature of the study. It was focused on second language reading research and 

utilized theories and practices that stem from L1 research. Reading theories to date have 

been focused on research primarily on L1 contexts, and there is still a need for more L2 

studies that support various reading theories. 

Another delimitation is that the participants’ native language was Japanese. The 

Japanese language has very different L1 morpho-syntax, phonology, and orthography 

compared to English. Participants in this study might have already sufficiently developed 

one element of English such as orthography through primary school English education, 
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but not others such as phonology or syntax. Therefore, any generalizations from this 

study to learners whose native language is not related to English is not advised. 

A third delimitation comes from the participants and their L2 English reading 

proficiency level. The participants represent a homogenous group of learners with a 

similar L2 English reading proficiency level. Therefore, generalizing the findings from 

this study to English learners of higher or lower reading proficiency levels is not advised. 

In addition to their L2 reading proficiency levels, the participants in this study were all 

from a single faculty at a single university. Therefore, generalizing the findings from this 

study to students form other faculties is also not advised. 

 

Organization of the Study 

In Chapter 2, Review of the Literature, I review three main areas: word 

recognition, orthographic knowledge, phonological knowledge, semantic knowledge, 

word recognition studies, extensive reading, extensive reading studies, timed reading, 

timed reading studies, implicit and explicit instruction, and implicit and explicit studies. 

At the end of the chapter, I present the gaps in the literature, more explicit purposes of the 

study, and the hypotheses that guided this study. In Chapter 3, Methods, I describe the 

participants and context of the study, the instruments, analyses used to investigate each 

hypothesis, multiple imputation of data, Rasch Analyses, research design, and 

procedures. In Chapter 4, Preliminary Analyses, I review validation evidence for the 

lexical decision test, antonym pairs, test, pronunciation test, and reading comprehension 

test. In Chapter 5, Results, I describe analyses conducted for each hypothesis and provide 

data for each. In Chapter 6, Discussion, I interpret the results based on past research and 
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theory. At the end of this chapter I present the theoretical and pedagogical implications of 

the study. In Chapter 7, Conclusion, I summarize the results, discuss the limitations of the 

study, make suggestions for future research, and make final comments. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

In this literature review, definitions of key terms and articles investigating word 

recognition, extensive reading, timed reading, and implicit and explicit instruction are 

reviewed to establish a general overview of relevant research views in these areas. At the 

end of this chapter, identified gaps in the literature, the purposes of the study, and the 

hypotheses that guided this study are presented. 

 

Word Recognition 

The concept of word recognition has gone by various terms such as word 

recognition and word identification in L1 and L2 research. It is seen as one of the most 

important processes for reading comprehension (Perfetti, 2007; Perfetti et al., 2005). A 

basic definition of word recognition from Richards and Schmidt (2002) stated “higher 

level information is knowledge of permissible words as well as actual words of a 

language, while lower level information is the actual phonetic input (or orthographic 

input in the case of written word recognition)” (p. 557). This definition is rather narrow 

and although it includes the orthographic component of word recognition, it is not 

complete. Koda (1988) defined word recognition as “the process of deriving both a 

phonological code (i.e., sound used in speech) and the meaning from graphemic 

representation” (p. 135). Koda (2004) added to her definition of word recognition by 

including “the processes of extracting lexical information from graphic displays of 

words” (p. 29). She further stated that decoding pertains to the extraction of phonological 
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information. Miller (1988), noted that successful reading requires three elements; (a) 

visual information processing or decoding, (b) cognitive processing, and (c) 

metacognitive processing. This definition touches on one aspect of word recognition that 

is vital, in that it identifies that both lower-level and higher-level processing are required. 

A more accurate definition put forth by Grabe (2009) is most applicable to this study. 

Grabe stated that word recognition is a combination of interactive sub-skills including 

orthographic, semantic, and phonological information decoded from a text that activates 

the accurate retrieval of lexical knowledge in the reader’s lexicon. According to Perfetti 

(1985, 2007), fast and accurate word recognition relies upon efficient and accurate 

processing of orthographic, phonological, and semantic knowledge components in order 

to lead to accurate lexical retrieval. With a breakdown in any of these processes, reading 

comprehension can be hindered. According to the Seidenberg and McClelland (1989) 

connectionist model of word recognition, for successful reading comprehension to occur, 

readers must be able to extract the meaning of written words through processing 

connections between phonological, orthographic, and semantic knowledge (Gillon, 

2004). Therefore, it is logical for learners to focus on the development of these three 

knowledge elements to develop better reading ability. 

As mentioned above, successful reading comprehension relies upon fast and 

accurate word recognition skills, but it also requires a strong L2 lexicon and syntactic 

knowledge. According to Perfetti (2007), among the representational properties of a 

lexicon, grammar can be impacted by the strength of morpho-syntactic knowledge. A 

high-quality knowledge of L2 grammar by readers means they have sufficient morpho-

syntactic knowledge to accurately process a word. On the other hand, readers with a low 
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quality L2 grammar knowledge means they have less stable morpho-syntactic 

knowledge. It is a combination of syntactic processing and word recognition processing 

skills that can assist low-level L2 English readers with the goal of reading comprehension 

and overall reading fluency development. 

 

Orthographic Knowledge 

When considering a definition of orthographic knowledge, there are two key 

elements to consider. The first element which refers to the graphemic mental 

representations of the written form of words or word parts, contains specific sequences of 

graphemes representing words (Apel, 2011). The second part of a definition of 

orthographic knowledge that must be considered refers to specific patterns of 

orthography that exist within a language, how a written character or set of characters 

represent a sound, and what combinations of characters are acceptable or unacceptable 

according to the rules of the language. There have been many studies into various aspects 

of L1 and L2 orthographic knowledge. For example, Akamatsu (1999, 2003, 2008) 

investigated the L1 orthographic influences on L2 reading using a variety of L1 

backgrounds. In his 2003 study, he found that non-alphabetic L1 Chinese and Japanese 

participants were more adversely affected by L2 English case alteration than alphabetic 

L1 Persian participants. His research shows how non-alphabetic L1 learners of alphabetic 

L2 languages such as English experienced slower and less efficient word processing. In 

addition, Koda (1992) found that L1 orthography heavily influenced reading 

comprehension and brought attention to the need for a deeper understanding of the 

associated low-level cognitive processes. 
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The Orthographic Depth Hypothesis (Katz & Frost, 1992) describes the range of 

one-to-one letter-phoneme representations within written languages. The range covers 

deep and shallow orthographies. A deep, or opaque orthography, such as English has 

irregular or unusual grapho-phonemic representations making words difficult to 

pronounce. On the other hand, a shallow, or transparent orthography such as Japanese, 

has regular grapho-phonemic representations making written words easy to pronounce. 

This means that in order to obtain strong orthographic knowledge in English, learners 

must have knowledge representing both parts of the definition stated earlier. The deep 

orthography of English means processing texts can be laborious for low-level L2 English 

readers, and this difficulty can negatively impact word recognition. 

 

Phonological Knowledge 

Both L1 and L2 researchers have demonstrated that early phonological knowledge 

acts as a major predictor for future reading development (De Jong & Van der Leij, 2002; 

Jongejan et al., 2007; Wagner & Torgesen, 1987). It is the metalinguistic ability 

involving the recognition of phonemes represented by written and spoken words. Gillon 

(2004) defined phonological knowledge as “an individual’s awareness of the sound 

structure, or phonological structure, of a spoken word” (p. 2). Given the complex nature 

of the letter-to-sound combinations of English in its deep orthography, phonological 

knowledge is important in order to develop strong reading skills (Grabe, 2009). For 

example, ch can be read /ʧ/ in the word church, and /k/ in anarchy. As one of the 

components of word recognition ability, phonological knowledge plays an important role. 

When a reader processes a word, the orthographic knowledge is first accessed, and the 
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phonological knowledge of the reader is used to process the grapho-phonemic properties 

of the word. Any inaccuracies at this stage can hinder a reader’s ability access the correct 

lexical representation in their memory, thus, leading to slow or inaccurate word and 

reading comprehension. 

L2 research has investigated the impact of L1 phonology on L2 reading. 

Chikamatsu (2006) investigated whether L1 interference diminished over time and found 

that phonological dependence decreased as learners’ proficiency increased. She also 

found that low-level readers relied on phonological processing of single words. Hu 

(2019) investigated the relationship between L2 English phonological knowledge and 

reading skill and found that phonological knowledge was correlated to syllable 

awareness, which she found to be a predictor of reading ability. Koda (2004) also pointed 

out the importance of being able to decode phonological information from written words 

in order to achieve reading comprehension. 

 

Semantic Knowledge 

The fundamental meaning of semantic knowledge equates to knowing a word. 

Readers must be able to retrieve the correct meaning of words in order for accurate 

comprehension to occur. Readers with a strong semantic processing ability are able to 

accurately and quickly combine lexical and contextual information during the word 

recognition process. With respect to reading comprehension, high-level readers with a 

large vocabulary know more word meanings than low-level readers, and therefore can 

often infer the meaning of unknown words based on context better than low-level readers 

(Perfetti, 1985). With greater semantic knowledge, readers can also filter the possible 
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alternate and inaccurate meanings of words that can be accessed when reading. For 

example, the word cream can be a noun or a verb, and the correct meaning is based on 

the context in which it appears. Low-level readers who usually have semantic knowledge 

that is not concretely connected to an accurate mental representation of the word. With 

sufficient practice and exposure, this connection between the symbol of the word and 

mental representation can be strengthened and become less dependent upon contextual 

clues and assumptions (Perfetti, 1985). 

This component of word recognition has often been studied in conjunction with 

other aspects of word recognition. Nassaji (2003) examined the role of lower-level word 

recognition and graphophonemic processes along with higher-level syntactic and 

semantic processes in English L2 reading. The results from his study highlighted the link 

between semantic and lexical knowledge and that low-level processes such as word 

recognition reliability differentiated skilled and less skilled readers. In a different study 

Fukkink et al. (2005) used flashcard training designed to improve semantic processing. 

They found that the training led to faster and more automatic processing of words that 

were trained compared to words that were not. Research has shown that semantic 

knowledge, orthographic, and phonological knowledge are vital components of word 

recognition that rely upon fluent interaction. 

 

Word Recognition Studies 

In the first study, word recognition was examined holistically. Yamashita (2013a) 

focused on word recognition subcomponents with two main research points. First, she 

focused on which word recognition subcomponents explain individual differences in L2 
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reading comprehension, and second, she investigated which word recognition 

subcomponents explain individual differences in L2 reading rate. Reading rate was 

measured by using reading test sections from an EIKEN test. Language proficiency was 

measured by a modified version of the placement test developed by EPER, and a timed 

response test was used to measure word recognition. The participants were 102 Japanese 

EFL university students who completed several tests over three consecutive weeks: an 

English language proficiency test, a reading comprehension test, and a reading rate with 

word recognition test. Reading comprehension was measured using an extensive reading 

test from the Edinburgh Project in Extensive Reading (EPER). A hierarchical regression 

analysis indicated that lexical meaning access was a statistically significant predictor of 

reading comprehension ability (β = .48). She also found that reading rate (β = .32), 

decoding (β = .25), and English proficiency (β = .22) were also statistically significant 

predictors of reading rate. Yamashita’s findings are unique in that they demonstrated the 

degree to which meaning access contributed to word comprehension. She speculated that 

the finding might be attributed to individual differences in vocabulary knowledge as 

opposed to processing efficiency. 

Other research, however, was conducted in order to investigate a single 

component of word recognition such as orthographic knowledge. Koda (1992) 

investigated the relationship between reading proficiency and lower-level verbal 

processing skills of Japanese orthography. She identified four major factors influencing 

reading proficiency as linguistic knowledge, background knowledge, cognitive and 

metacognitive skills, and lower-level verbal processing skills. She also noted the 

significant gap in research concerning lower-level verbal processing skills and reading 
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comprehension. The participants were 58 first-year American college students studying 

Japanese as a second language. To establish reading comprehension levels, she used three 

tests types: cloze (administered in the fall and winter), paragraph comprehension 

(administered in the fall and winter) and sentence comprehension (administered only 

once at the end of the fall term). Verbal processing was measured using two tests, a word 

recognition test (kanji) and a letter recognition test (hiragana). Koda conducted a series of 

stepwise multiple regression analyses on the three types of reading comprehension 

measures (a total of five test scores) and the three verbal efficiency skills. The paragraph 

comprehension test results (kanji) had a R2 = .36 in the fall and R2 = .11 in the winter, and 

the cloze test (hiragana letter recognition) had an R2 = .50 in the fall and a R2 = .33 in the 

winter. Koda concluded that both types of Japanese orthography were statistically 

significant factors in the tests. 

This study demonstrated that efficient verbal processing skills significantly 

contributed to effective reading comprehension and suggested that these skills are 

necessary for successful reading comprehension. Koda also found evidence that verbal 

processing skills were not necessary for the processing of simple tasks that did not 

require the use of higher-level processing skills or knowledge. The study contributed to 

the empirical evidence demonstrating the link between verbal skill efficiency and reading 

comprehension, as explained by the Verbal Efficiency Theory (Perfetti, 1985). Another 

point is that one of the best ways to increase readers’ lower-level processing is to increase 

their exposure to printed texts, for example, through an extensive reading program. 

Following the same path investigating the orthographic knowledge component of 

word recognition, Akamatsu (2008) studied the effects of word recognition training on 
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word recognition processing and explored the relation between word recognition ability 

and learners’ working memory capacity. For the treatment, 49 first-year university 

students in Japan received seven word-recognition training sessions over a seven-week 

period. Each session lasted 90 seconds and the participants drew a line to separate strings 

of words that had no spaces between them, as quickly and accurately as possible. The 

tasks contained 150 monosyllabic words including 50 target words, 25 high-frequency 

and 25 low-frequency words. A lexical decision task measured word recognition ability. 

Akamatsu used CVRT (coefficient of variation of response time), the standard deviation of 

response times divided by the mean response time, to differentiate between simple speed-

up of word recognition and automatization. In word recognition, for example, this would 

be speeding up the processing of each constituent letter of a word. Only increasing word 

processing speed resulted in no change to CVRT, whereas automatization was shown in 

the decreased CVRT. The results from an ANOVA and correlational analyses 

demonstrated that low frequency word training produced results with evidence of 

automatization of word recognition (r = .53, p < .001), whereas high-frequency word 

training had results that reflected only a speeding up of the word recognition process (r 

= .25, ns). Akamatsu claimed that the learners had already automatized the recognition of 

high-frequency words, so the improvements made were nominal and did not represent the 

changes attributed to the improvements in low-frequency word recognition. 

In addition to the word recognition test, word span and reading span tests 

measured the participants’ working memory capacity, and a reading comprehension test 

measured their reading ability. The results of the working memory tests revealed no 

statistically significant relationship between working memory and word recognition. 
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Similarly, the results of the reading comprehension test did not show significant 

improvement in reading comprehension stemming from the word recognition training. 

Akamatsu claimed that the participants improved their word recognition speed 

and accuracy after the training; however, the study was only focused on orthographic 

training with no explicit semantic or phonological training. In addition, the target words 

used in the training process did not appear in the reading comprehension test, making it 

highly improbable that there was a direct effect of word recognition training on text 

comprehension. Another possible explanation for the lack of significant improvement in 

reading comprehension could have stemmed from the limited time-on-task for the 

treatment, which was only 10 minutes and 30 seconds. 

The semantic knowledge component of word recognition has also been 

investigated. Fukkink, Hulstijn, and Simis (2005) investigated how word recognition 

training through flashcards affected reading comprehension of Grade 8 L1 Dutch learners 

of English. The first experiment was a within-subjects design (N = 41) focused on the 

accelerating and automatizing of word recognition through training designed to improve 

semantic processing. Two 40-minute training sessions were conducted using special 

computer software targeting words taken from the seven most frequently used EFL 

textbooks in Dutch secondary schools. The students engaged in two types of tasks under 

increasing time pressure. The first task was a translation exercise in which the students 

were shown a target word and two L1 words. In the second task, the students filled in 

cloze sentences with two possible L2 answers. 

The participants completed pre- and post-lexical decision tasks to measure word 

recognition ability development. Data were analyzed using a repeated measures ANOVA 
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and showed, F(4, 99) = 12.0, p < .001. Follow-up tests showed accuracy scores on items 

contributed to the effect. The developmental change was also found to be significant 

F(12, 91) = 2.10, p < .03, with no significant interaction between time and condition, 

meaning both groups showed similar progress. The results demonstrated that training in 

semantic processing led to a speeding up of the trained words, in comparison to a set of 

words that had not been trained. All of the words in the study were high-frequency words 

taught in the curriculum. 

The results of the first experiment demonstrated that lexical access training 

enhanced the speed and automaticity of word recognition. In the second experiment, the 

researchers investigated whether the improvements in word recognition from lexical 

access training translated into improvements in reading speed and performance. The 

second experiment was a between-subjects design (N = 105) focused on the 

automatization of lexical access of both familiar and unfamiliar words, which was 

slightly different from the first experiment that only targeted familiar words. The target 

words came from six authentic English texts adapted from an earlier study. The students 

engaged in four task types in each of four, 40-minute training sessions. Cloze and 

translation tasks, similar to those in the first experiment, were supplemented with two 

more tasks in which the participants determined whether collocations or prepositional 

phrases using the target words were possible or not. 

Using a counterbalanced design, the researchers measured word recognition 

speed, reading speed, and English reading comprehension, with Dutch reading 

comprehension scores used as a covariate. The results showed that while the speed of 

lexical access improved, the effect on automatization was relatively weak. In addition, 
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the apparent improvements in lexical access did not result in significantly faster reading 

speed or better reading performance. There were no significant improvements in reading 

proficiency, even though all of the target words were extracted from the passage and used 

in the reading comprehension test. One possible explanation for this is that during the 

reading comprehension test, the participants had an unlimited amount of time to complete 

the test. This lack of time pressure could have resulted in the use of reading strategies that 

potentially compensate for poor word recognition skills, essentially rendering the test 

ineffective as a measure of word recognition ability. In addition, the researchers did not 

include explicit phonological training in the treatments, which could also have played a 

role in the results. 

Other studies have focused on semantic and orthographic knowledge and their 

relationship to reading. Nassaji (2003) investigated how higher-level semantic processes 

and lower-level word recognition and graphophonemic processes in adult English 

learners can discriminate between skilled and less-skilled readers. The study involved 60 

adult ESL readers from a university in Canada who had been living there for 3 to 6 years 

and were all native speakers of Farsi. Each participant completed a reading 

comprehension test, a vocabulary test, a word recognition test, an orthographic 

knowledge test, a syntactic knowledge test, and a pseudo-word pronunciation test. The 

participants were divided into skilled and less-skilled readers based on the mean score on 

the reading comprehension test, and then the other component variables—reading 

comprehension, vocabulary, syntactic task, word recognition, phonological task accuracy, 

phonological task time, orthographic task accuracy, and orthographic task time—were 

analyzed using one-way discriminant analyses. Overall, the variable components were 
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able to correctly classify skilled and less-skilled readers. The lexical, semantic, and word 

recognition test scores of the skilled readers were the highest, meaning that these 

variables were key attributes of successful readers. The overall results highlighted the 

link between lexical and semantic knowledge, and reading comprehension, and that 

lower-level processes such as word recognition and graphophonemic processes 

dependably distinguished skilled and less skilled readers. 

Adding to the orthographic and semantic research above, Mimeau et al. (2018) 

examined whether orthographic and semantic learning were associated with word reading 

and reading comprehension with 139 native English-speaking students in elementary 

Grade 3 in Canada. Participants read stories that contained nonwords and were then 

questioned about the spelling and meaning of the nonwords. First, the students read 12 

stories aloud. After reading three stories, they were given an orthographic (spelling) test 

where they were asked to write the nonwords. In addition, they were given a semantic 

test in which they verbally defined a nonword from the text. After reading all 12 stories, 

the participants were given another orthographic test in which they were shown four 

nonwords and asked to identify which one had appeared in the text. In addition, another 

semantic test was given where students were shown four images and asked which one 

was about the text they had read. Reading comprehension was measured using the Level 

3 Comprehension subtest of the Gates-MacGinitie Reading Tests (MacGinitie et al., 

2007) where the students read a text and then answered multiple-choice questions, and 

word reading fluency was measured using the Sight Word Efficiency subtest of the Test 

of Word Reading (Torgesen et al., 1999), and word reading accuracy was measured by 

the Woodcock Reading Mastery Tests (Woodcock, 1998). The students were given the 
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same series of tests 1 to 3 days after the first reading session as a posttest. A series of 

descriptive and correlational analyses were conducted and found that on the orthographic 

posttest significant, t(137) = 32.21, p < .001. In the semantic choice posttest was also 

significant, t(137) = 43.77, p < .001. Additionally, the correlations between the 

orthographic, semantic, and word reading variables were significant and showed 

moderate to strong correlations. They then used structural equation modeling to 

investigate the relation between orthographic knowledge, semantic knowledge, and word 

reading and reading comprehension. The model explained 82% of the variance in word 

reading and 59% in reading comprehension, and that orthographic knowledge had a 

significant direct effect on word reading (standard estimate = .35, p < .001), while 

semantic knowledge had a significant direct effect on reading comprehension (standard 

estimate = .17, p = .05). 

Although the sample size was rather small, the study showed demonstrated the 

importance of orthographic and semantic representations in reading development. It 

showed that orthographic learning indirectly contributed to reading comprehension 

through word reading. In addition, semantic learning directly affects reading 

comprehension, which is congruent with the lexical quality hypothesis (Perfetti & Hart, 

2002). Finally, the researchers concluded that adding learning strategies to reading 

training to help students learn words more easily can help them develop reading skills. 

The third component of word recognition has also been investigated by several 

studies. Tan and Nicholson (1997), investigated the effects of flashcard training on 

reading comprehension with 42 remedial L1 readers, between 7-10 years of age. The 

participants were divided into three groups of similar reading levels; each group received 
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single-word training, phrase training, or no training for five 20-minute sessions. For each 

session, target words were selected from a reading passage, which was later used for the 

reading comprehension test. The participants focused on phonological and orthographic 

tasks using flashcards by reading the cards aloud. To measure the effects of the 

treatments for speed and accuracy, repeated-measures ANOVAs were conducted with 

group as the independent variable and the dependent variables of reading speed and 

passage accuracy. For accuracy, the results were significant, F(2, 26) = 9.52, p < .01; 

however, because the two treatment groups had perfect scores, there was no variance, so 

no follow-up analysis was conducted. For speed, there was no significant difference for 

reading in context, however, the participants from the single-word training group showed 

a significant increase compared to participants in the comparison group, t(13) = 2.61, p 

< .03. For single word reading and speed, F(2, 26) = 29.51, p < .01, and follow-up 

analyses showed that the two treatment groups were statistically better than the 

comparison group. As for single word reading and accuracy, F(2, 26) = 6.67, p < .05, 

with the two treatment groups producing perfect scores and the comparison group did 

less well. The results revealed that the two groups that received the flashcard training 

performed better on both speed and accuracy measures. Tan and Nicholson found the 

non-interaction between reading passages and training conditions led them to conclude 

that those participants in the comparison group were less accurate that the treatment 

groups in passage reading even if they correctly reading the words from a list. From this, 

Tan and Nicholson determined that flashcard training extended beyond accuracy along. 

They postulated that emphasis on accurate and rapid word reading through the flashcard 

training, which was focused primarily on orthographic and phonological training, had 
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positively impacted the students’ reading comprehension. Regardless of whether the 

training was single-word or phrase training, it was the use of flashcard training that 

produced effects that extended beyond accuracy. This study provides evidence of a causal 

relationship between rapid decoding and reading comprehension. It also provided 

evidence for the effectiveness of explicit and extensive vocabulary training to alleviate 

some of the bottlenecking that occurs with low-level cognitive processing of texts. 

Although the study above had a focus on both orthographic and phonological 

knowledge, there have also been studies that primarily targeted phonological knowledge 

and its relation to reading ability. Lomax (1983), applied structural modeling to three 

component processes—phonological knowledge, word recognition ability and reading 

rate—of reading comprehension. The participants were 101 learning disabled native 

English speakers that ranged from 6 to 11 years. The learners’ disabilities were general in 

scope and included perceptual-motor disorders, slow language development, and 

difficulties in reading, writing, mathematics, and spelling. Thus, the sample used 

represented a heterogeneous group with various levels of reading ability. The researcher 

administered three tests to measure the selected components of reading comprehension. 

First, the speaking section of the Wide Range Achievement Test (WRAT) were 

participant read a list of 14 practice and 55 test items to the best of their ability. Second, 

the Diagnostic Reading Scales (DRS) was administered individually. This test evaluates 

reading ability, auditory comprehension, and phonic and word analysis skills. Third, the 

Comprehensive Test of Basic Skills (CTBS) Level C and 1, form S, which is also 

administered individually, measures reading comprehension. The tests were administered 

individually over four sessions. The DRS measured phonological knowledge, the WRAT 
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and DRS measured word recognition ability, the DRS measured reading rate, and the 

DRS and CTBS measured reading comprehension. These represented the latent variables 

of the structural model. In all, 14 variables were identified. In the structural model, 

standardized latent variables led to the following statistically significant results; word 

recognition relied upon phonological knowledge and reading rate (β = .73, p < .01), 

reading rate relied upon word recognition ability (β = .72, p < .01), and comprehension 

depended upon development of word recognition skills (β = .98, p < .01). The research 

found that 93% of the variance in word recognition, 68% of variance in reading rate, and 

96% of the variance of reading comprehension were explained. The most critical finding 

was that the results demonstrated the importance of phonological skills in word 

recognition, which leads to the development of reading comprehension. 

Adding to the phonological knowledge focus, Chikamatsu (2006) conducted 

research into whether L2 word recognition skill was developmental, and if L1 

interference diminished over time. She also investigated whether phonological coding 

usage varied for two proficiency groups in relation to word recognition. In the first 

experiment, 34 L1 English learners of Japanese (18 novice and 16 intermediate) 

participated. The novice group received 50 minutes of instruction five times a week for 

two semesters, and the intermediate group had the same amount of instruction per week 

but for four semesters. In a lexical judgment test with 240 items, both hiragana and 

katakana were separated into three categories, visually familiar words, visually unfamiliar 

words, and non-words. The participants took a pretest to ensure their familiarity with 

both writing systems. Computers displayed words from all three categories, and the 

participants answered if they recognized the words or not. Overall, both proficiency 
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groups performed the tests with no significant differences. A 2 x 3 repeated-measures 

ANOVA was conducted to analyze the reaction times. The main effect for level showed 

the intermediate group performed faster than the novice group with an average response 

time of 2.9 seconds for known words, 3.6 seconds for unknown words, and 6.3 seconds 

for non-words. Chikamatsu also found that intermediate students slowed down in reaction 

with unfamiliar words more so than novice learners, with a mean difference between 

familiar and unfamiliar reaction time of 0.802 seconds and 0.676 seconds, respectively. 

This study found evidence to support the hypothesis that cognitive strategies in L2 word 

recognition are developmental, and that phonological dependency decreases as learners’ 

proficiency increases. 

In the second experiment, the same participants took part in a paragraph reading 

test in which they read four paragraphs on a computer monitor, each with unfamiliar and 

familiar text. Familiar text contained Japanese words written in conventional katakana 

script such as the English word taxi written as タクシー. The unfamiliar text contained 

words that would normally have been written using katakana, were written using 

hiragana. For example, taxi normally written as タクシー was written as たくしー. 

Participants completed a set of multiple-choice questions immediately after reading each 

paragraph. She measured both reading speed and comprehension accuracy. With respect 

to reading speed, there was significance for level, in that the intermediate group read the 

texts faster than the novice group F(1, 29) = 16.42, p < .0001. Reading comprehension 

accuracy showed no significant differences between the two groups. The interesting point 

of the second experiment findings is that they demonstrated that lower-proficiency 

readers relied more on phonological processing in individual word reading than in 
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reading comprehension. This finding contradicts the assumptions of the verbal efficiency 

theory and needs to be investigated further. 

Drawing more attention to the importance of phonological knowledge and L2 

English development, Hu (2019) investigated the relationship between English 

phonological knowledge of Chinese students and their English skills. The participants 

were 400 Chinese college students randomly selected from second-year non-English 

majors at a Chinese university. Students were given a phonological knowledge test on a 

one-to-one basis. The test was given orally, and consisted of oddity, segmentation, 

blending, and substitution tasks with three measures—syllable, onset-rhyme, and 

phoneme—each measure consisted of 10 items, for a total of 120 items. The participants 

listened to each item and had five seconds to respond orally. Syllable awareness 

correlated somewhat with reading skills .27, p < .001. A regression analysis conducted 

with phonological knowledge as the independent variable on the three English skills of 

reading, listening, and spelling revealed that phonological knowledge explained 7% of 

the variance in reading, p < .001. Hu also found that only syllable awareness was 

significant with respect to reading ability with an effect size of only 7% with p < .001. 

This study helps to highlight the important role that phonological knowledge 

plays in L2 English reading. Hu’s findings demonstrate that phonological knowledge has 

the strongest predictive power with spelling, followed by listening, and the reading. She 

also found that the blending task, considered to be the most difficult, was the only task to 

significantly predict reading ability. This finding is important because blending is a task 

where students are required to combine sounds represented in any given orthography. 
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Readers require a strong knowledge of orthographic combinations and their 

corresponding sounds in order to accurately process written texts. 

The final paper reviewed in this section provides a good summary of word 

recognition research conducted. It is a critical review of L2 word recognition research 

conducted by Koda (1996). She highlighted how reading comprehension relies upon the 

construction of meaning from texts, and the accuracy of this construction is reliant upon 

readers’ ability to accurately decode the text. Without this ability, reading can be severely 

handicapped. To avoid this, the connection between both word-level and context-level 

comprehension must be bi-directional because both influence text comprehension. She 

also called for a framework through which L2 word recognition data can be analyzed. To 

achieve this, she recommended that L2 researchers must address the orthographic 

knowledge of both L1 and L2 participants, including the orthographic distance between 

the L1 and L2. More importantly, she stated that L2 word recognition ability plays a very 

important role in reading comprehension, and that an increase in experience of L2 readers 

contributes to an increase in reading performance. This summary by Koda highlights the 

need for empirical research in L2 word recognition and its role in learners’ 

developmental pathways. 

In summary, many L2 studies have been conducted to investigate the three 

components of word recognition, orthographic knowledge, semantic knowledge, and 

phonological knowledge, and their relationship to reading. However, as can be seen from 

the studies presented above, the focus was only on one (Akamatsu, 2008; Hu, 2019; 

Lomax 1983) or two (Mimeau et al., 2018; Nassaji, 2003; Tan & Nicholson, 1997) of the 

three components of word recognition. In addition, the above studies were conducted 
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with cross-sectional data (Hu, 2019, Nassaji, 2003) or from very short treatment periods 

of a few days (Fukkink et al., 2005; Mimeau et al., 2018). The one exception to this was 

the 7-week study conducted by Akamatsu (2008). Reading is a skill that learners require 

sufficient time to develop. Although the studies reviewed provide insight into the 

relationship between specific components of word recognition and reading fluency, there 

is clearly a dearth of research that is truly longitudinal in design, and that investigates all 

three components of word recognition and their relationship to L2 reading. 

 

Extensive Reading 

The use of extensive reading is not new in the L1 and L2 research community 

(Beglar & Hunt, 2014; Burrows, 2012; Day & Bamford, 2002). It has theoretical support 

in the form of Krashen’s (1982) Input Hypothesis, which posits that comprehensible L2 

input is sufficient for L2 language acquisition. Krashen further explained the importance 

of input in his reading hypothesis (2004), which posited that with free voluntary reading, 

language gains in reading comprehension, spelling, writing, and grammar can be 

achieved. Richards and Schmidt (2002) defined extensive reading as “reading in quantity 

and in order to gain a general understanding of what is read. It is intended to develop 

good reading habits, to build up vocabulary and structure, and to encourage a liking for 

reading” (pp. 193–194). The main tenet of extensive reading is for students to read large 

amounts of easily comprehensible texts to promote the enjoyment of reading. When 

learners enjoy doing a task, they are more likely to continue on their own, rather than be 

demotivated by difficult and boring reading texts. By doing so, researchers have shown 

positive effects of extensive reading in areas such as reading comprehension (Hafiz & 
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Tudor, 1990; Masuhara et al., 1996; Yamashita 2008), reading rate (Beglar & Hunt 2014; 

Robb & Susser, 1989; Taguchi et al., 2004), vocabulary development (Cho & Krashen, 

1994; Horst, 2005), self-efficacy (Burrows, 2012), and attitudes towards reading in an L2 

(Yamashita, 2013b). 

One of the first set of extensive reading guidelines was produced by Bamford and 

Day (2002) when they developed 10 principles that were deemed as the components for a 

successful extensive reading program. The first principle was that reading should be easy. 

The core of this principle is that texts must be well within the readers’ ability in the L2. 

Principle 2 is that a variety of reading material on a wide range of topics is available. This 

emphasizes the importance of having enough material of interest to readers in order to 

engage them. Principle 3 is that learners choose what they want to read. The means that 

readers have the freedom to choose what they want to read based on their reading level 

and personal interests. Principle 4 is that learners read as much as possible. Principle 5 is 

that reading is related to pleasure, information and general understanding. This means 

that readers are encouraged to read in their L2 for the same reasons as in their L1, as 

opposed to reading for academic purposes. Principle 6 is that reading is its own reward. 

This emphasizes that reading in itself is a complete experience that should not be 

followed by follow up comprehension questions. Principle 7 is that reading speed is 

usually faster than slower, which is achievable when readers chose text well within their 

reading ability. Principle 8 is that reading is individual and silent. This principle is 

usually practiced through sustained silent reading. Principle 9 is that teachers orient and 

guide students in order to help students understand how extensive reading is done within 
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their given context. Principle 10 states that teachers should model being a reader in order 

give students a good model to follow. 

The original intent of this list was that it would be used for professional 

development and that teachers would use them to reflect upon their teaching of reading 

and, and extensive reading in particular. However, Day (2015) conducted a survey to 

explore how the 10 principles were used and found that principles 1, 2, 3, 4, 8 were 

widely used, however the other principles less so. For example, principle 6 states that 

reading comprehension tests should not be used, but most graded readers include reading 

comprehension questions at the end of each book. This is also used by software such as 

Xreading.com and allows teachers to monitor whether students are reading at appropriate 

levels. Day proposed an ER continuum based on the survey results that ranged from pure 

extensive reading, using most of the 10 principles, to fringe extensive reading using 

almost none. 

Adding to Day’s revision of the Top 10 principles, Warring and McLean (2015) 

wrote a critique of the original Top 10 principles and how they were too idealistic and 

possibly inappropriate in some educational contexts. They also highlighted the need for a 

clear conception of what extensive reading is, and the need for a framework for 

evaluation in order to better interpret research. They identified four core elements present 

in extensive reading descriptions as; fluent comprehension, high reading speed, reading 

large amounts of text, and a focus on meaning of text. They then suggest that extensive 

reading researchers should define extensive reading based on “whether [participants] are 

fluently comprehending the meanings and ideas in the text or not” (p. 162). They also 

recommend that future extensive reading research should specify elements such as 
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reading speed, reading comprehension rate, participant’s lexical knowledge, and reading 

comprehension level measurements. This current study has measured these elements 

while investigating the cognitive processes involved with learning gains related to 

extensive reading. 

 

Extensive Reading Studies 

Yamashita (2008) investigated the effects of extensive reading on second 

language general reading ability and lower-level linguistic ability with an intact class of 

38 first-year students from a Japanese university. She employed two tests, a 

placement/progress test and extensive reading test, both developed by the Edinburgh 

Project on Extensive Reading (EPER). The first placement/progress test measured a 

complete range of English language proficiency, while the extensive reading test assessed 

extensive reading ability. Yamashita employed two versions of each test in pretest-

posttest split-block design to avoid test differences. The students participated in a 15-

week reading course that met once a week for 90 minutes, with 45 minutes for lecture 

and 45 minutes for sustained silent reading. The results indicated that students’ general 

reading ability improved much more than L2 linguistic ability. Repeated measures t-tests 

examined the pretest and posttest differences. She found significance for the extensive 

reading tests, t(30) = -2.957, p < .001, but no significant results for the 

placement/progress test, t(30) = -1.84. These results mean that general reading ability 

significantly improved, but L2 linguistic ability did not. Yamashita concluded that 

benefits from extensive reading are more likely to manifest in general reading ability, and 

that benefits in vocabulary, spelling, and morpho-syntax can follow. The importance of 
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this study is that it provides support for the use of extensive reading for developing 

general language proficiency, but more importantly, it highlights the need for a deeper 

understanding of how much extensive reading is required before significant gains in 

specific aspects of linguistic ability such as orthographic, semantic, and lexical 

knowledge develop. 

Building upon the argument that extensive reading contributes to improvements in 

reading fluency, Beglar and Hunt (2014) conducted a study in Japan with 76 university 

students to investigate the effects of extensive reading on reading rate, the level of texts 

read by participants, and the type of text read, meaning simplified or unsimplified. The 

researchers looked at gains over a one-year period. The Vocabulary Levels Test (Nation, 

1990) was given at the start of the study to establish the participants’ reading vocabulary 

knowledge, and a reading rate test was administered at the start of the study and the end 

of the study. One of the key features of this study is that the researchers identified a 

minimum amount learner should read at 200,000 standard words. The results showed that 

participants who read more 200,000 standard words demonstrated the greatest reading 

rate gains with a mean gain of 32.99 words per minute. These participants read more 

simplified texts than unsimplified texts, and those simplified texts were all low level and 

highly comprehensible. The participants who read more unsimplified materials had only 

small gains of 4.51 words per minute or losses (-3.91 words per minute). This study 

directly addressed a common issue in extensive reading research, and that is the lack of 

empirical studies that address why and how it is effective. The results clearly 

demonstrated that reading rate gains occur with extensive reading programs. 
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Adding to the evidence that extensive reading is an effective method to develop 

reading fluency, Huffman (2014) also investigated the reading rate gains of first year 

students from a Japanese nursing college in an extensive reading course over a 15-week 

academic semester. Participants in the study were divided into two groups, and 

comparison group (n = 32) who were enrolled in an intensive reading and oral 

communication course, and a treatment group (n = 34) who were enrolled in an extensive 

reading and writing course. Before the study, all participants completed a reading rate 

and reading comprehension test, and participants in the treatment group also completed 

the vocabulary size test (Nation & Beglar, 2007). The comparison group received weekly 

authentic reading texts as assigned homework, that were translated and discussed in class. 

The treatment group 30 minutes doing sustained silent reading in class, 30 minutes in 

group discussion about books they had read, 30 minutes journal writing, and also 

completed a total of six timed reading activities. The average total standard words read 

was approximately 80,000. A reading rate test was administered pretest and posttest that 

contained three different texts each time. All six texts were controlled to the extent 

possible in order to mitigate internal validity issues using different texts in pretest and 

posttest. In addition, a vocabulary size test (Nation & Beglar, 2007) was administered in 

week three to the treatment group only to ensure that participants had sufficient L2 

English vocabulary to read the graded readers. Finally, a pre- and post-course survey was 

administered to gain insight into student perceptions toward reading in English. 

Results for this study indicated that the treatment group showed significantly 

higher reading rate gains than the comparison group without sacrificing reading 

comprehension. The descriptive statistics were examined, and an independent samples t-
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test was conducted with group as the independent variable and reading rate gain scores as 

the dependent variable. The treatment group showed a mean increase of 20.73 wpm, and 

the comparison group showed a mean decrease of -.62 wpm. With two t-tests being 

conducted, the significance was adjusted to .025 (.05/2) using the Bonferroni correction 

to avoid Type 1 error. The t-test for reading rate was significant t(62) = 5.97, p <001, h2 

= .36. Next, reading comprehension scores were examined and the treatment group 

showed a decrease mean of .30 and the comparison group decease mean of .27, with both 

group’s t-test results not significant. 

This study adds strong empirical data that supports the use of extensive reading to 

develop reading fluency, and also demonstrates that intensive reading can negatively 

impact reading rate and reading comprehension development. One possible reason given 

by Huffman for the significant gains over a short period of time was the time given in 

class to sustained silent reading, and the amount of encouragement to improve reading 

speed. One important limitation is that the reading comprehension tests might have 

produced a ceiling effect in the treatment group. Using two sets of tests with one test at 

the participant level, and one just above their level, might have revealed more accurate 

reading comprehension results. 

The studies above have shown evidence for the positive effects extensive reading 

has on reading rate. But other research has shown it also positively impacts other areas of 

reading fluency. Suk (2017) investigated the effects of extensive reading on reading 

comprehension, reading rate, and vocabulary acquisition. This quasi-experimental study 

took place at a Korean university over a 15-week semester. It used four intact classes that 

included students from all four years and a variety of majors. A total of 171 students were 
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divided into a comparison group (n = 83) and an experimental group (n = 88). The 

comparison group received 100 minutes of intensive reading instruction per week in a 

single class. During the first 30 minutes of class the comparison group completed tasks 

such as vocabulary review, vocabulary quizzes, and translation tasks. During the 

remaining 70 minutes; they engaged in reading strategies, pre-reading, during-reading, 

and post-reading tasks. The experimental group received the same intensive reading 

instruction for 70 minutes; however, during the remaining 30 minutes, they received 

extensive reading instruction that included five extensive reading activities; scaffolded 

silent reading, writing a paper in three minutes, examining book blurbs, listening to a 

story and writing a response, and using MReader (Robb, 2015). 

Two instruments were used to gather the data. A single test was used for reading 

comprehension and reading rate, and another test was used for vocabulary. Suk chose 

four reading texts with two texts at each of two difficulty levels. The first level had two 

texts matching the students’ ability with Flesch-Kincaid grade levels of 5.7 and 5.9, and 

two texts meant to challenge the students with Flesch-Kincaid grade levels of 8.7 and 7.3. 

Each text was accompanied by a set of eight reading comprehension questions. 

The same test was used to measure reading rate as words per minute. However, details 

about instrumentation or methods to measure reading rate were not provided. Vocabulary 

was measured using 120-item test. Items were chosen from the graded readers and 

represented the 2,000, 3,000, and 4,000 word frequency bands. The test-takers were 

asked to write the meaning of the 120 items in their native Korean language. 

Suk conducted a repeated-measures MANOVA with group and time as 

independent variables and the three test scores as dependent variables. The results 



 

 48 

showed a significant interaction effect between group and time, F(3, 167) = 35.76, p 

< .001, partial h2 = .39. There were significant effects for time and the pretests and 

posttests F(3, 167) = 123.85, p < .001, partial h2 = .69. Following this, ANOVAs were 

conducted on the dependent variables to explore within-group contrasts. The extensive 

reading group significantly outperformed the intensive reading group at the posttest for 

reading comprehension, reading rate, and vocabulary. 

The importance of this study is that it put forth an argument that explicit intensive 

reading instruction alone, though necessary to develop reading skill, does not provide 

sufficient exposure to the target language and leads to slow reading rates. It adds to the 

field by providing evidence for the impact of extensive reading on vocabulary 

acquisition, but particularly on reading comprehension and reading rate. One aspect of 

this study that might have influenced the findings stems from the possibility of a test 

effect. The same tests were used for the pretest and posttest, and they were administered 

within a short 15-week period. The significant gains seen in all three dependent variables 

might have been influenced by test-takers remembering the test items on the posttest. Suk 

also noted that the amount of standard words read over the 15-week study was 152,714, 

and this volume of words over this short period might have provided enough time and 

reading intensity to produce the significant findings. 

To summarize, the studies reviewed above have provided evidence that extensive 

reading has a positive impact on L2 English reading fluency development including 

reading rate and reading comprehension. The combined findings present a strong case for 

the implementation of an extensive reading element to an L2 English reading program. 

The researchers who conducted these studies also helped to establish important goals in 
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extensive reading programs needed to see gains such as total standard words read (Beglar 

& Hunt, 2014; Huffman, 2014). 

 

Timed Reading 

The term timed reading, according to (Champeau de López, 1993), refers to the 

reading of texts of similar lexical difficulty and length over a period of weeks or months 

with the purpose of improving reading fluency. It is one method often used to promote 

fluent reading development in English L2 readers (Chang, 2010; Shimono, 2017, 2019). 

Timed reading involves a learner monitoring their amount of time it takes them to read a 

given text. After reading, they would complete a set of multiple-choice comprehension 

questions without looking back at the text. According to Nation (2009), the time pressure 

experienced by readers who practice timed reading promotes word recognition 

development and reading fluency. The time pressure, in conjunction with comprehension 

questions, is intended to direct the readers to focus on comprehension rather than speed 

alone. In general, Anderson (2003) has determined that for L2 learners, a speed of 200 

words per minute is considered fluent reading, and that the accompanying comprehension 

questions should receive at least a 70% to demonstrate a sufficient level of understanding. 

Through timed reading practice, the overarching goal is the development of 

reading fluency. The general concept of reading fluency includes reading comprehension, 

reading rate, and the development of readings skill to the point where the accurate 

decoding of text is relatively effortless. Several studies thus far (Chang, 2010; Shimono, 

2017, 2019) have investigated how timed reading affects reading fluency, including 
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reading comprehension and reading rate. These studies have shown that timed reading 

positive affects reading rate, and given sufficient time, reading comprehension as well. 

 

Timed Reading Studies  

The effect that timed reading had on L2 readers’ speed, comprehension and 

perception on changes in reading proficiency was conducted by Chang (2010). The study 

was conducted with 84 college students from two intact classes in Taiwan. There were 46 

students in one class who received the timed reading treatment, and 38 in the class that 

acted as a comparison group. She integrated a timed reading activity into an English 

communication course focused on the TOEIC test. The course consisted of one two-hour 

class per week for 13 weeks for a total of 26 hours of course time. The purpose for the 

study stemmed from an observation that students were scoring lower on the reading 

section of the TOEIC test than on the listening section. Chang hypothesized that if the 

students could improve their reading fluency it would positively impact their TOEIC 

reading performance, and therefore, their overall TOEIC scores. 

Chang conducted a one-way ANOVA on the students’ Vocabulary Size Test 

scores in order to evaluate whether the two groups significantly differed in their level 

vocabulary knowledge level and found no significant differences between the groups. 

The treatment group received 15 minutes of timed reading training, while the comparison 

group performed a review of content from the previous class during the same 15 minutes. 

The timed reading tasks used three texts of 300 words each per class, accompanied by 

five multiple-choice reading comprehension questions. Students recorded their time in 

seconds after reading each text. They then answered five multiple-choice questions 
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without referring back to the reading. To assess the effect of the timed reading training, 

the students completed a pretest during Week 1 and the same test in Week 15. Reading 

rate was measured using words per minute, and reading comprehension was measured by 

the total number of correct responses on the reading comprehension tests. 

The treatment group gained in reading speed by 25%, or 29 words per minute, and 

the comparison group gained by only 4%, or 7 words per minute. A repeated-measures 

ANOVA found a significant within-subjects effect with an interaction for time and group, 

F(1, 82) = 11.16, p < .05, with a moderate effect size of h2 = .12. A significant main 

effect was found for Time, F(1, 82) = 2903, p < .005, h2 = .26, indicating both groups 

improved their reading speed. However, the between-subjects effect was not significant 

for group, F(1, 82) = .61, p = .44. Follow up t-tests showed that although the timed 

reading treatment group showed significant gains t(45) = -7.27, p < .005, d = .80, in 

overall reading rate gains, the comparison group showed no marked improvements t(37) 

= -1.24, p < .05. Overall, the two groups did not significantly differ over the 13-week 

treatment. With respect to changes in reading comprehension scores, Chang conducted a 

repeated-measures ANOVA. The within-subjects effect showed a significant main effect 

for Time, F(1, 82) = 6.86, p < .01, h2 = .08, meaning both groups showed improvement in 

comprehension scores, but no significant interaction was found. A paired samples t-test 

showed that the timed reading group had a significant gain from Time 1 to 2 with a small 

effect size (d = .27) and the comparison group had no significant change. 

Chang also investigated the perceived value of the treatment that the treatment 

group received. Those participants were asked about the benefits of program, the 

difficulties they encountered, and suggestions for change to the program. Responses were 
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submitted in the form of a written report. 83% of the participants felt that the training 

increased their reading speed, 35% felt that the training helped improve their reading 

skills, and interestingly, 11% felt that the texts were too easy for them. These comments 

are important because they show that the participants saw value in explicit training tasks 

that impacted their abilities directly. They also highlight the importance of providing 

easily comprehensible texts as part of the reading training. 

The importance of this study is that it highlights two main effects of timed reading 

training. First, it has a positive effect on reading rate, which is part of general reading 

fluency, or the ability to decode written text accurately and quickly. Second, although the 

timed reading had a significant impact on reading comprehension, the overall effect size 

was small at only 8%. This is important to note as reading comprehension, although 

connected to reading fluency, refers to how well a reader understands a given text. Both 

reading fluency and reading comprehension are important skills to develop in L2 readers. 

This study also brings to light the need for longitudinal studies in order to investigate 

potential gains in reading rate and reading comprehension. This study was conducted 

over a period of 13 weeks. Perhaps with a longer treatment period of one year or longer, 

greater differences between the treatment and comparison groups would have emerged. 

Adding to the research in timed reading and reading fluency, Shimono (2017) 

investigated the effects of timed and repeated reading on reading fluency and TOEIC 

scores in a quasi-experimental study. Repeated reading is a method for learners to 

develop the speed of word recognition while increasing their accuracy. The intent is that 

through repetition, learners can direct their cognitive resources to the meaning of the text, 

leading to reading fluency development. A total of 35 university students were divided a 
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treatment group (n = 25) made up of first-year students who did timed reading and 

repeated reading for 90 minutes, and a comparison group (n = 11) comprised of advanced 

third- and fourth-year students who met once a week for 90 minutes. All of the 

participants had other types of English courses totaling three x 90-minute classes per 

week of English instruction. 

All participants completed a timed reading pretest conducted in April, posttest 1 

in July, and posttest 2 in January. At each test time, the participants were randomly 

assigned one of three timed reading tests consisting of two reading passages with 

approximately 250 standard words each and eight reading comprehension questions. 

They did not repeat any of the three timed reading tests. The participants in the 

experimental group received both timed reading and repeated reading task training twice 

a week over a period of 10 weeks, reading two new passages and two repeated passages 

per week. The training took approximately 10 minutes to complete. The participants in 

this group had a total time on task of 400 minutes. The comparison group information 

was limited, and Shimono stated that those participants were in an English 

communication class that included intensive reading, but was primarily focused on 

speaking, listening, and presentation skills. 

To analyze the results, a one-way repeated-measures ANOVA was conducted 

with each group to investigate reading rate changes from pretest to posttest 1, and posttest 

2. The experimental group ANOVA results indicated a significant time effect, F(2, 23) = 

7.84, p = .003, h2 = 0.41. Follow-up pairwise comparisons using a Holm’s Bonferroni 

correction adjustment to control for Type 1 error found significance from pretest to 

posttest 1, p = .013, and pretest and posttest 2, p = .001. There was no significant change 
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from posttest 1 to posttest 2. The comparison group ANOVA found no significant time 

effect. Next, Shimono conducted a one-way between-subjects ANOVA to investigate 

differences between the experimental and comparison groups on reading rate change at 

posttest 1 and posttest 2. Significance was only found with posttest 2, F(1, 34) = 5.40, p 

= .026, h2 = .14. The experimental group reading rate improved from pretest to posttest 2; 

however, reading rate averaged only 162 standard words per minute, far below the target 

of 250 wpm. The findings also indicated that the comparison group’s reading rate and 

reading comprehension displayed little or no change, leading Shimono to conclude that 

explicit instruction focusing on fluency development is necessary for learners to develop 

greater reading fluency. 

Although this study adds to the body of reading fluency research, its findings 

should be interpreted cautiously. The sample size was extremely small, and the group n-

sizes were unbalanced. In addition, there was a substantial difference in the English 

proficiency of the participants. The students in the comparison group were quite 

advanced and might not have produced significant gains because of their already high 

level of English as compared to those students in the experimental group. However, this 

study still provides valuable insight into two main areas of reading fluency research. 

Even with timed reading tasks focusing on reading rate and reading comprehension 

training, gains in reading rate were less than hypothesized. In order to achieve desired 

results, more time and training might be required to produce significant results. 

Continuing his investigation into reading fluency, Shimono (2019) added to his 

2017 study regarding reading rate and timed reading training. As part of a much larger 

study, he investigated the effect of timed reading on the automatization of the 
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components of word recognition with 101 first- and second-year participants from a 

single faculty at a Japanese university over one academic year. Participants were 

randomly assigned to four groups. Group 1 (n = 25) received a reading fluency treatment 

consisting of extensive reading, timed reading, and repeated oral reading. Group 2 (n = 

25) participated in extensive reading and timed reading. Group 3 (n = 25) did extensive 

reading only, and Group 4 (n = 26) practiced speaking and communication activities and 

served as a comparison group. He used a timed reading test with eight comprehension 

questions, a lexical decision test, an antonym semantic decision test, and a pseudo-word 

homophone judgement task that were measured with reaction times in milliseconds. All 

tests were administered three times during the study. Shimono hypothesized that the three 

treatment groups would outperform the comparison group in all word recognition 

component measures, that Group 1 and 2 would outperform Group 3 and 4, and that 

Group 4 would have outperformed the other groups on the phonological test. 

The results found that with respect to orthographic processing, a one-way 

ANOVA was conducted and found no significant difference between the four groups at 

Time 2 or Time 3. This finding did not support his first hypothesis. With respect to the 

antonym semantic processing tests, a one-way ANOVA was conducted and showed 

significance, F(3, 97) = 8.15, p <.001, η2 = .20, with post hoc analyses revealing Group 1 

(d = 1.17) and Group 2 (d = 1.23) significantly outperformed Group 4 at Time 3. With 

the phonological processing test, the results from a one-way ANOVA, F(3, 97) = 9.08, p 

<.001, η2 = .22, followed up with post hoc analyses found that Group 1 (d = 1.19), Group 

2 (d = 1.31), and Group 3 (d = 1.05) all significantly outperformed Group 4 at Time 3. 

However, no significant differences were found between Group 1 and 2 as hypothesized. 
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This study is valuable because the three components of word recognition— 

orthographic knowledge, semantic knowledge, and phonological knowledge—and how 

they are affected by timed reading, were investigated. It provided empirical evidence for 

the effectiveness of timed reading practice on the development of word recognition skills, 

but more specifically, the development of semantic knowledge and phonological 

knowledge. In addition, it demonstrated that in order to investigate the effects on training 

on word recognition, a longitudinal study with multiple test times is needed. 

In summary, the timed reading studies reviewed have brought to light several 

important points. First, they provided evidence for the positive impact that timed reading 

has on reading fluency, including reading rate, and reading comprehension (Chang, 2001, 

Shimono, 2017). However, they also have highlighted the need for sufficient time to see 

the positive effects of timed reading to manifest in reading fluency (Change, 2001; 

Shimono, 2017). Next, impact of timed reading training on the development of the 

components of word recognition was also identified. It should be noted that the impact of 

timed reading on the components of word recognition was, however, limited to semantic 

knowledge and phonological knowledge. 

 

Implicit and Explicit Instruction 

When teaching L2 English reading the importance of implicit instruction, which 

emphasizes the uptake of target language or grammar unconsciously, and explicit 

instruction, in which learners consciously focus on target language and grammar through 

formal instruction must be considered. Dole (2000) makes a clear distinction between 

implicit and explicit instruction. He describes implicit instruction as encouraging the 
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natural development of a learner through learning experience more so than on teachers 

and the curriculum, and explicit instruction as focusing more on a link between a 

learner’s cognition and the learning outcomes. It can be a difficult choice for instructors 

to choose between implicit and explicit instruction, as the both have advantages and 

disadvantages. For example, implicit L2 instruction promotes learning in natural way 

through observation and practice, similar to how people acquire their L1. However, for 

instructors, it is difficult to ensure that students are adopting the correct forms of the 

language. On the other hand, an advantage of explicit L2 instruction is that learners are 

made very aware of grammatical forms and their use, but this learning can be 

decontextualized and can lack any communicative practice. 

L2 English instructors must make many choices when deciding how to approach a 

course. For example, an L2 English reading course could be approached from an implicit 

or explicit instructional point of view. For a focus-on-form goal, Ellis (2008) suggested 

the use of explicit instruction where input is manipulated in a way that directs learners’ 

attention to the target form. This might include word recognition training targeting its 

three components of orthographic knowledge, semantic knowledge, and phonological 

knowledge. On the other hand, Ellis pointed out that a focus-on-form via implicit 

instruction could be done in a way that focuses a learner’s attention on form incidentally. 

An example of this would be through an extensive reading program. 

 

Implicit and Explicit Instruction Studies 

A 10-week quasi-experimental study by Nguyen, Pham, and Pham (2012) 

investigated the effectiveness of explicit and implicit types of form-focused instruction of 
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constructive criticism with 69 adult Vietnamese learners of English in their third year of 

teacher education. The researchers used a pretest, posttest, and six-week delayed posttest 

design. The study took place as part of a required English academic writing course. Over 

the 10 weeks of the study, all participants followed the same syllabus and schedule, and 

participated in peer feedback activities for four writing assignments. The difference was 

in how the peer feedback instruction was given. The participants were assigned to either 

an explicit treatment group (N = 28), implicit treatment group (n = 19), or a comparison 

group (n = 22). Each week, the two treatment groups received the same written samples 

of native speaker constructive criticisms. The explicit group covered this material with; 

consciousness-raising, meta-pragmatic explanations, in-class discussions and reflections, 

and explicit correction of pragmatic and grammatical errors. The implicit group covered 

the same material; however, the texts were enhanced by highlighting of target structures. 

Their tasks included oral feedback, in-class discussions and reflections, and recasting of 

pragmatic and grammatical errors. The comparison group did not receive any instruction 

regarding peer feedback, and followed the normal schedule. 

To measure the constructive criticism data, the researchers used three instruments; 

an 8-item written discourse completion task (DCT), a 6-item oral role play (RP), and oral 

peer feedback (OPF). The RP and OPF data were recorded and transcribed so that all data 

were in written form for analyses. Data consisted of 11,052 criticisms collected from 

participants. Data were assessed for pragmatic appropriateness and linguistic accuracy. 

All data were scored independently and crossed-checked by all three researchers with a 

90% agreement rate. 
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The three tests were analyzed using mixed between-within groups ANOVAs at 

the first posttest immediately after the study. The DCT showed a significant main effect 

for Time for pretest and posttest, p < .001, a significant main effect Group, F(2, 66) = 

8.76, p < .001, h2 = .21, and significant interaction effect between Time and Group, F(2, 

66) = 44.5, p < .001. The DCT results showed that there were no significant differences 

between the groups at the pretest, and only the two treatment groups displayed a 

significant improvement at the posttest. Post hoc LSD analyses showed that the explicit 

group performed significantly better than the comparison group (p < .001, d = 2.17), but 

the implicit group did not; and explicit group also performed significantly better than the 

implicit group (p < .001, d = 2.31). The large Cohen’s d effect indicated a large 

instructional effect. The RP followed the same pattern of results as the DCT showing 

significant main effect for Time F(1, 66) = 99.4, p < .001. = .60, a significant main effect 

for Group F(2, 66) = 18.1, p < .001, h2 = .35, and a significant interaction effect between 

Time and Group F(2, 66) = 45.1, p < .001. Again, there were no significant differences 

between the groups at the pretest, however the two treatment groups demonstrated 

significant improvements in the posttest. Post hoc LSD analyses of the posttest showed 

that explicit group (p < .001, d = 2.79) and implicit group (p < .001, d = 1.21), performed 

significantly better than the comparison group. It also showed that the explicit group 

significantly performed better than the implicit group (p < .001, d = 1.54). The OPF 

results followed the same pattern the DCT and RP tests showing significant main effect 

for Time F(1, 66) = 38.7, p < .001, h2 = .37, a significant main effect for Group F(2, 66) 

= 4.98 p < .01, h2 = .13, and a significant interaction effect between Time and Group F(2, 

66) = 21.7, p < .001. Again, there were no significant differences between the groups on 
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the pretest; however, the two treatment groups demonstrated significant improvements on 

the posttest. Post hoc LSD analyses of the posttest showed that the explicit group (p 

< .001, d = 2.01) and implicit group (p < .001, d = .90) performed significantly better 

than the comparison group. In addition, the explicit group performed significantly better 

than the implicit group (p < .001, d = 1.0). The delayed posttest paired-samples t-tests for 

the two treatment groups showed that both groups maintained the positive effects of the 

respective treatments, and that the explicit group significantly outperformed the implicit 

group on all three tests, DCT was t(45) = 8.55, p < .001, d = 2.59; the RP was t(45) = 

6.29, p < .001, d = 1.71; and OPF was t (45) = 2.82, p = .007, d = .79. 

Although the n-size of the groups in this study were too small to produce robust 

findings, they still highlighted the efficacy of both implicit and even more so, explicit 

instruction for L2 English instruction. Additionally, the researchers suggested an 

important point that explicit instruction in and L2 English classroom is particularly 

important were opportunities to hear English outside the classroom in limited. Although 

the generalizability of the results from this study might be limited to its context, it 

provides evidence for the further exploration of implicit and explicit instruction in other 

areas of L2 learning such as reading and word recognition development. 

Building on evidence that shows the efficacy of explicit instruction, Akakura 

(2012) investigated the effectiveness of explicit instruction on L2 English learners’ 

implicit and explicit knowledge of English articles. A total of 94 participants were 

randomly assigned to a comparison group (n = 45) or the treatment group (n = 49), and 

independent-samples t-tests on English proficiency levels, age, L1, and gender were 

conducted and showed that there were no significant differences between the two groups. 
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Participants from the treatment group received the treatment via a website, whereas the 

comparison group did not receive any treatment. The treatment group received three 60-

minute computer-based training sessions over one week. Explicit instructions were 

followed by form-focused activities. Following each lesson, treatment group participants 

took a 20 multiple-choice quiz. Implicit knowledge was measured with an imitation task 

and an oral production task that focused on meaning, and also had an element of time 

pressure. Explicit knowledge was measured with a grammatical judgement task and a 

metalinguistic knowledge task, both focusing on form and with no time constraints. There 

were three test times, pretests, immediate posttest, and a six-week delayed posttest, and 

the researcher conducted the pretests and oral posttests on a one-to-one basis. 

Results from the four measurements—the elicited imitation task, oral production 

task, grammatical judgement task, and metalinguistic knowledge task—were analyzed 

using one-way ANOVAs. First, elicited imitation task produced significant group 

differences at posttest 1, F(1, 92) = 14.87, p < .001, with an effect size d = .79, and at 

posttest 2, F(2, 66) = 18.1, p < .001, with an effect size d = 1.37. Next, the oral 

production task posttest 1 results showed no significant difference, but significance at 

posttest 2, F(1, 66) = 5.16, p = .03, with an effect size d = .47. For the grammatical 

judgement task, the posttest 1 results showed no significant difference, but significance at 

posttest 2, F(1, 92) = 3.50, p = .04, with small effect size d = .43. Finally, the 

metalinguistic knowledge task posttest 1 results showed a significant group difference, 

F(1, 92) = 28.79, p < .001, with an effect size d = 1.10, and significance at posttest 2, 

F(1, 92) = 27.34, p < .001, with an effect size d = 1.07. 
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Although this study was focused on a single grammatical point, the results 

showed that those participants who received the online explicit English article instruction 

showed improvements in their oral production of articles, and that explicit instruction 

benefitted implicit and explicit L2 knowledge. This study adds to the evidence of the 

efficacy of explicit instruction in L2 English contexts. 

The research presented here shows a positive view of both implicit and explicit 

instruction, and researchers have shown that both methods are effective in a variety of 

contexts. However, there is evidence presented that the use of explicit instruction was 

more successful (Akakura, 2012; Nguyen et al., 2012). Dole (2000) recommended that 

researchers and instructors utilize both implicit and explicit instruction to create a 

balanced approach. In the current study, it is logical to further investigate the effects of 

implicit instruction through extensive reading, and to a lesser extent, intensive reading. In 

addition, the effects of explicit instruction focused on the effects of word recognition 

training, and timed reading on reading comprehension were investigated. 

 

Gaps in the Literature 

Based on the review of the above literature, the following gaps have been 

identified. The first gap is that researchers have not yet fully explored L2 word 

recognition and its role in reading comprehension. Although many researchers have 

investigated the components of word recognition skill—orthographic, semantic and 

phonological knowledge—and the importance of automatizing these lower-level 

processes (Perfetti, 1985), researchers still do not know enough about the effects of word 

recognition training on L2 reading. Studies thus far have been limited to one aspect of 
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word recognition or have been too short (Akamatsu, 2008; Fukkink et al., 2005; 

Yamashita, 2013a). 

The second gap in the literature relates to a lack of knowledge regarding how 

reading rate affects reading comprehension. L2 researchers (Chang, 2010; Shimono, 

2017) have found evidence that reading rate impacts reading comprehension, but none 

have investigated how extensive reading and word recognition training combined 

produce changes in reading comprehension. 

The third gap is that, with the exception of Chikamatsu (2006), who focused on 

the developmental nature of word recognition, researchers have investigated only certain 

components of word recognition skill (Akamatsu, 2008, Hu, 2019). The majority of 

studies conducted used a cross-sectional design (Nassaji, 2003) with a single test time, or 

a pretest posttest design with only two test times (Mimeau et al., 2018). These limitations 

might be due to a lack of instrumentation designed to measure the components of word 

recognition multiple times, or the initial design of the studies. It seems that there is a 

dearth of valid and reliable instrumentation intended for longitudinal studies and that are 

designed to measure orthographic, semantic, and phonological knowledge. 

The fourth gap relates to extensive reading and the lack of research into the 

cognitive processes involved in the gains in reading comprehension, vocabulary, or 

reading rate. Many L2 studies have shown that extensive reading has a positive impact on 

reading comprehension (Hafiz & Tudor, 1990; Yamashita 2008), reading rate (Beglar et 

al., 2012; Beglar & Hunt, 2014), vocabulary development (Horst, 2005), self-efficacy 

(Burrows, 2012), and attitudes towards reading in an L2 (Yamashita, 2013b), but they 

have only posited explanations for these gains. 
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Purposes of the Study 

The main goal of this study was to examine the effects of extensive reading, timed 

reading, and word recognition training on the L2 English reading development of 

Japanese university learners over one academic year. The study was framed with the 

Verbal Efficiency Theory (Perfetti, 1985) and the Lexical Quality Hypothesis (Perfetti & 

Hart, 2001). 

The first purpose for conducting this study was to explore ways that would assist 

L2 English learners to develop their word recognition component skills—orthographic, 

semantic, and phonological knowledge—through implicit instruction via extensive 

reading, explicit word recognition training, and reading fluency development through 

explicit timed reading training. To date, many L2 word recognition researchers have 

investigated only one or two of the components of word recognition (Akamatsu, 2008; 

Lomax, 1983; Hu, 2019). Extensive reading researchers thus far have demonstrated that 

ER positively impacts reading rate (Beglar & Hunt, 2014), and other researchers have 

shown how extensive reading positively impacts reading comprehension and vocabulary 

acquisition (Suk, 2017). Additionally, timed reading has a positive influence on reading 

comprehension (Chang, 2010; Shimono, 2017). These studies have highlighted that word 

recognition training, extensive reading, and timed reading all contribute the goal of 

reading development. However, researchers have not addressed the effects on the 

cognitive processing of all three word recognition components. In the current study I 

strove to address this gap in the research field by investigating the development of all 
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three components of word recognition through implicit instruction with extensive 

reading, and explicit instruction with word recognition training and timed reading. 

The second purpose of this study is to investigate if changes in reading rate 

translate to changes in reading comprehension. More specifically, this purpose concerns 

how this relationship is affected by (a) extensive reading, (b) extensive reading and word 

recognition training, and (c) extensive reading, word recognition training, and timed 

reading. This investigation is framed in the Verbal Efficiency Theory (Perfetti, 1985) 

under the premise that as students automatize lower-level cognitive processes such as the 

components of word recognition, they will process written text at a faster rate, which in 

turn should allow them to reallocate their cognitive focus to high-level processing skills, 

thus, leading to faster and more accurate reading comprehension. There has been research 

into the relationship between L2 reading rate and reading comprehension (Chang, 2010; 

Shimono, 2017) and these studies have demonstrated that timed reading practice 

positively affects reading rate; however, the impact on reading comprehension was less 

pronounced. The current study adds to this field of research by further investigating how 

extensive reading, word recognition training, and timed reading impact reading rate and 

how these tasks are connected to reading comprehension development. 

The third purpose of this study adds to the second purpose by examining whether 

long-term word recognition training positively affects reading comprehension. The 

majority of research conducted thus far into word recognition and its relationship with 

reading comprehension has been focused on only one or two of the components of word 

recognition (Akamatsu, 2008; Chikamatsu, 2006). In addition, the majority of these 

studies were short in duration with treatments ranging from minutes (Fukkink et al., 
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2005) to several weeks (Yamashita, 2013a). The objective of this current study is to 

provide a clearer understanding of how long-term word recognition training over two 15-

week academic terms affects reading comprehension ability. 

The fourth purpose was to explore the relationship between word recognition and 

reading comprehension. In order to achieve this, correlational relationships between 

changes in word recognition ability as a whole, changes in its three components, and 

changes in the participants’ reading comprehension scores were analyzed. Based on the 

Verbal Efficiency Theory (Perfetti, 1985), the automatization of lower-level cognitive 

processes associated with word recognition are what allows readers to redirect their 

attention to higher-level processes required for reading comprehension. In this study, I 

strove to provide a deeper understanding of the connection between word recognition and 

reading comprehension. Mimeau et al. (2018) found that semantic and orthographic 

knowledge contributed to reading comprehension, but the researchers did not 

demonstrate a correlational relationship. Other studies showed no strong relationship 

between word recognition training and reading comprehension (Akamatsu, 2008). In this 

study, I investigated whether my findings are similar to those of previous studies and 

provide empirical data for all three components of word recognition and their correlations 

with reading compreheison. 

The final purpose of this study was to gain a qualitative understanding of why 

some learners produced unexpected results in reading compression scores after one 

academic year of extensive reading, word recognition training, and timed reading 

practice. Nine participants were selected for one-to-one interviews in order to discover 

possible reasons for their unexpected results and add qualitative evidence to support the 
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quantitative results. Based on pre-study testing, three participants who were expected to 

perform above the mean reading comprehension score but did not do so, three who 

performed near the mean reading comprehension score as predicted, and three who were 

expected to perform below the mean but performed better were chosen. To date little 

research has been conducted to explore this phenomenon qualitatively (Nassaji, 2003). 

 

Research Hypotheses 

In order to address the gaps identified above, the following research hypotheses 

were investigated. 

1. Among the four groups in this study; comparison, extensive reading (ER), extensive 

reading and word recognition training (ER + WR), and extensive reading, word 

recognition training and timed reading (ER + WR + TR): 

a. The ER + WR + TR group will demonstrate the greatest change compared 

to other treatment groups in lexical decision test scores, antonym pairs test 

scores, and pronunciation test scores. The reason for hypothesis 1a is that 

in addition to the extensive reading and word recognition training, the 

timed reading training was intended to develop reading fluency. The use 

of timed reading adds to a reader’s word recognition and fluency 

development (Nation, 2009). Timed reading focuses participants’ attention 

on comprehension of texts under time pressure. This pressure enhances 

readers’ cognitive focus, which promotes better attention, motivation, and 

fluency when compared to reading with no or heavy time pressure 

(Walczyk et al., 1999). 
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b. The ER + WR group will demonstrate greater change in the word 

recognition tests compared to the ER and comparison groups on the word 

recognition tests. According to the Verbal Efficiency Theory (Perfetti, 

1985), lower-level processes associated with word recognition skills are 

highly automatizable. Once automatized, readers can redirect their 

cognitive resources to higher-level processes, which are necessary for 

reading comprehension. 

c. The ER group will demonstrate greater changes on the word recognition 

tests compared to the comparison group. These students were expected to 

show improvements due to the reading fluency development associated 

with extensive reading (Beglar, et al., 2012; Taguchi et al., 2004). 

2. Increases in reading rate will result in increases in reading comprehension. According 

to Verbal Efficiency Theory (Perfetti, 1985), lower-level processes involving 

orthographic, semantic and phonological knowledge are highly automatizable. By 

automatizing these lower-level processes, readers can shift their cognitive load from 

lower-level processing to higher-level processing. As result, readers would be able 

process more chunks of information in working memory. This faster and more 

accurate processing of chunks can lead to better reading comprehension (Chang, 

2012; Gorsuch & Taguchi, 2008, 2010). 

3. Students who receive long-term word recognition training over two academic 

semesters will demonstrate greater changes in reading comprehension than the groups 

that did not receive word recognition training. According to Verbal Efficiency Theory 

(Perfetti, 1985), when lower-level processes are more fluent and automatic, cognitive 
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resources can be reallocated to higher-level processes leading to greater reading 

comprehension. Studies have shown that training that targets the components of word 

recognition—orthographic knowledge (Akamatsu, 2008), semantic knowledge 

(Fukkink et al., 2005), and phonological knowledge (Hu, 2019; Lomax, 1983)— can 

lead to improvements in reading comprehension. 

4. The two groups that received the word recognition treatments will show correlations 

between word recognition ability overall, the three components of word recognition, 

and reading comprehension. According the Verbal Efficiency Theory (Perfetti, 1985), 

lower-level processes associated with word recognition are most easily automatized. 

Although researchers have also shown the positive effects of word recognition 

training on reading comprehension (Nassaji, 2003; Yamashita, 2013a), there remains 

a lack of evidence of correlations between word recognition, its components, and 

reading comprehension. 

5. Participants who had scores on the Vocabulary Size Test and TOEIC Bridge test 

above the group mean prior to the study will produce gains in reading comprehension 

above the group mean. In contrast, participants who had scores below the group mean 

on the Vocabulary Size Test and TOEIC Bridge test, will produce gains in reading 

comprehension below the group mean. It is possible that if students lack required 

vocabulary and lower-level processing skills, reading comprehension can be hindered 

(Li & Kirby, 2014; Perfetti, 1985). 
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CHAPTER 3 

METHODS 

 

Participants 

The study was conducted at a private university in western Japan. The participants 

consisted of 248 first-year students from the faculty of economics. There were ten intact 

classes with approximately 25 students per class. All 248 participants (138 males and 110 

females) were native Japanese speakers who received formal English education for three 

years in junior high school and three years in high school prior to entering the university. 

In addition, all participants completed a background survey (See Appendix B) and 

consent form to participate in this study (See Appendix C). Both the background survey 

and consent forms were provided in English and Japanese and given to all 248 

participants. The participants were not compensated for their participation in this study 

but were given the choice not to participate at the start of the course. Table 1 below 

summarizes the background survey results. 

 

Table 1. Background Survey Summary 
Foreign Travel 

Experience 
Date of 
Travel 

Duration of 
Travel 

Reason 
for travel 

ER 
Exp. 

English 
outside 

USA, Canada, 
Europe, Asia, 
Australia, NZ 
 = 152 

2008 - 
2013 

3 days to  
6 months 

Holiday = 60 
School Trip = 77 
Study abroad = 15 

6 2 

Note. ER Exp. = experience with extensive reading; English outside = formal English education 
outside of university at the time of the survey; All data represents number of students. 
 

As part of the English curriculum, all of the participants were required to take a 

90-minute English reading, oral English, and English listening class each week for 14 
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weeks in the spring and, fall terms with a final exam taken in Week 15 each term; thus, 

the students took 42 hours of listening classes, 42 hours of reading classes, and 21 hours 

of oral English in the academic year. The required English courses were taken in the first 

and second year of a four-year degree program. Additionally, all participants took the 

TOEIC Bridge test as a placement test at the start of the school year. Based on the 

placement ranking, the participants fell between what the university categorized as 

intermediate and high-intermediate level classes. These levels are populated with students 

who attained an equivalent TOEIC score between 480-700. The participants in this study 

had a mean score of 520. The TOEIC Bridge to TOEIC conversion is based on data 

provided by ETS (Education Testing Service) (2020). 

The treatments for this study were conducted in the English reading classes. Each 

group began with 30 minutes of their respective treatments and general reading strategies 

were taught in the remaining 60 minutes of each class using the textbook Reading Power 

2 (2nd edition) (Jefferies & Mikulecky, 2009). Each unit began with an explanation of the 

target reading strategy, which the teacher and participants read aloud together. The 

participants then did elementary drills designed to develop the target strategy rather than 

challenge them with difficult language. As each chapter continued, the texts became 

gradually more difficult, hopefully encouraging students to employ and develop the 

newly learned strategy. 

There were several reasons that these participants were selected. First, the 

research to date on word recognition has been focused on L1 readers, or on L2 learners 

who were considered to be lower-proficiency readers. Many Japanese students have 

received reading instruction in junior and senior high school that helped prepare them for 
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university entrance exams. Traditionally, instructors have employed the grammar-

translation method (Nishino, 2008), which is focused on translating difficult texts, such 

as those that appear in university entrance exams, paying particular attention to 

grammatical structures and low-frequency vocabulary. Teachers who use this method 

instruct students to focus on word-by-word translation from English to Japanese in order 

to understand the text. This is often a slow and laborious process that emphasizes skills 

that do not necessarily develop word recognition skills or improve reading 

comprehension. Thus, many of the first-year students in this study were probably lacking 

in critical word recognition skills because of their previous reading education. Second, 

the instruments used in this study to measure reading comprehension, semantic 

knowledge, orthographic knowledge, phonological knowledge, and reading rate, were 

well suited to the L2 English proficiency level represented by the participants. 

The participants were divided into four groups. The first group was the 

comparison group, and it consisted of three intact classes all taught by the same 

instructor. The participants in the comparison group received intensive reading 

instruction and TOEIC test taking practice that did not include extensive reading, word 

recognition training, or timed reading. As such, the comparison group provided a contrast 

for the three treatment groups and is referred to as comparison group (n = 63). Seven 

intact classes with a total of 185 students were randomly assigned to one of three 

treatment groups. The first treatment group, ER (n = 53), consisted of two classes that 

took part in an extensive reading program. The second group, ER + WR (n = 54) , was 

made up of two classes that received word recognition training in addition to extensive 

reading. The third group, ER + WR + TR group (n = 78), consisted of the remaining three 
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intact classes. They received extensive reading, word recognition training, and timed 

reading training. Due to attrition and after participant screening, the comparison group 

ended up with 53 participants, the ER group with 49 participants, the ER + WR group 

with 49 participants, and the ER + WR + TR group with 68 participants. Although the 

original study began with 248 participants, the final number was reduced to 219. 

 A single instructor at the university taught all three treatment groups. The 

instructor was a native English speaking male with over 10 years of university teaching 

experience in Japan. He had a doctorate in Education. A separate instructor taught the 

comparison group. He was also a native English speaker also with more than 10 years of 

university teaching experience in Japan. By employing one instructor for the comparison 

group classes, and one instructor for the treatment groups classes, teacher effect was 

controlled to the extent possible. An orientation meeting was held with the two 

instructors to instruct them about the tasks each group would do. Further details regarding 

each group can be found in the procedures section. 

 

Instruments 

Reading Materials 

For those participants in the three treatment groups (ER, ER + WR, and ER + WR 

+ TR), a core selection of 32 graded readers was chosen (see Appendix D). Although pre-

selection of graded readers goes against one tenet of an extensive reading program, which 

is to allow readers to freely choose books, it was necessary to control and measure the 

vocabulary that the participants read throughout this study. This approach allowed for a 

detailed account of the number of tokens read, the vocabulary frequency levels, and the 
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number of target token exposures the participants received. However, in order to maintain 

some freedom of choice, the participants were permitted to read books beyond the 

required texts if they chose to do so. To help achieve this, the participants accessed the 

graded readers using the Xreading.com website. This site provided the participants with 

digital access via mobile devices and computers to hundreds of graded readers from 

various publishers that represented a wide range of reading abilities and topics. The 

choice to use a digital medium over traditional paper books does not affect reading 

comprehension (Sackstein et al., 2015). The participants purchased a one-time access 

code for ￥2,400 JPY (approximately $25.00 USD) that gave them access to the site for 

one year. Xreading.com was also chosen for its convenience, given that the vast majority 

of the participants had smart phones capable of accessing Xreading.com online anytime. 

The Xreading.com website allowed me to control the books the participants read, when 

they had access to them, and it provided data on reading speed (words read per minute), 

total number of words read, and the number of books read. 

Based on the general popularity of books read on Xreading.com, 32 graded 

readers were chosen to represent a range of publishers, genres, topics, and difficulty 

levels. The selected books were from Cengage Publishing, Cambridge University Press, 

Macmillan Publishers, and Oxford Publishing. For a complete list of data on the selected 

books see Appendix D. The titles were selected from over 450 available titles at 

Xreading.com at the time of this study. The participants were not surveyed to determine 

if they were familiar with specific titles; however, the background survey asked if they 

had participated in an extensive reading program previously. The books were also 

selected using the yomiyasusa level (YL) (Furukawa, 2007). According to Furukawa, a 
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book with an YL of 1.0 is readable to English learners with over 80 hours of study, and a 

book with a YL of 3.0 would be, for example, a children’s book with approximately 

10,000 words. The YL scale ranges from the easiest at 0.0 (picture books with no 

language) to the most difficult at 10.0. The core books selected for use in this study 

ranged in difficulty from 0.7 to 3.2. This range represented books with vocabulary up to 

the 4,000 word frequency level, which based on the Vocabulary Size Test results, was 

appropriate for the lexical knowledge of participants. The combined total token count 

was 127,678. Although other studies (Beglar & Hunt, 2014) have shown that a higher 

threshold of 200,000 standard words was required in order to see large reading rate gains, 

this number fell in line with the target set by the reading program of the university where 

this study was conducted. The goal was for the participants to read at least one book per 

week. Based on the YL level of the 32 core books, the easiest 23 books representing 

56,447 tokens were selected for the spring term reading, and the remaining nine books 

representing 71,231 tokens were selected for the fall term. Therefore, over the spring and 

fall terms, the participants were required to read all of the 32 core graded readers. 

 

Test Instruments 

In this study, five instruments were used: a lexical decision test, an antonym pairs 

test, a pronunciation test, a reading comprehension test, and a reading rate test. In 

addition to these five tests, two additional tests were administered at the start of the study 

to determine if the participants were at a sufficient L2 English level to take part in this 

study. The TOEIC Bridge test was administered by the university to all first-year 

students. In addition, the participants completed the Vocabulary Size Text (Nation & 
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Beglar, 2007), using items testing up to the 6,000 word frequency level as they were 

expected to already know between 3,000 to 4,000 words. Additionally, all participants 

completed the background survey at the start of the study (See Appendix B). It was 

administered in Japanese and was designed to identify students who might have had 

experience with extensive reading or other programs that might have influenced their 

results. At the end of the study, a post-study survey and selected participant interviews 

were also conducted. The post-study survey results that were written in Japanese were 

first translated into English by a native Japanese speaker considered to be very proficient 

in English. The results were then back translated by another native Japanese speaker with 

high English proficiency to ensure that the initial translations were fair representations of 

the original responses. 

 

Lexical Decision Test 

The lexical decision test (see Appendix E) was designed to measure the 

participants’ ability to identify whether a word was a real English word or a pseudo word. 

It was designed to measure orthographic knowledge. The original version of the test was 

created by Matsuo (2017) and consisted of 144 items (72 real words and 72 pseudo 

words). In order to avoid a response bias—a cognitive bias towards positive or negative 

responses (Jiang, 2012)—an equal number of real words and pseudo words were used 

once again. This equal representation of real and pseudo words prevents test-takers from 

preemptively guessing a response based on a previous item. The pseudo words, which 

were created using the ARC Non-word Database (Rastle et al., 2002), were based on 

English language spelling conventions and in order to resemble real words, the list was 
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controlled for number of letters and syllables, orthographically existing onsets, and legal 

bigrams. The real words were selected from the British National Corpus and represent 

vocabulary from the 1,000, 2,000, 3,000 and 4,000 levels word frequency. Eighteen 

words per frequency level were selected based on the Japanese students’ familiarity rate 

list (Yokogawa, 2006). This list of words was based on how often students believe they 

hear or see the words, not on if they know the meaning of the words. The scale covers 

3,000 words and ranges from rarely seen or heard (1.48) to often seen or heard (6.92). In 

addition, parts of speech were equally represented within each frequency level set of 18 

words. Each level contained six nouns, six verbs, and six adjectives. Four words (vague, 

ripe, ample, and ugly) were selected from the JACET 8000 word list (Aizawa et al., 

2005), which came from the British National Corpus and sub-corpus. Matsuo controlled 

for variables such as number of letters and syllables by using six sets of words, each 

containing four-, five-, and six-letter words within each frequency level. He also 

controlled for parts of speech so that each of the six sets contained two adjectives, two 

nouns, and two verbs. 

Because the current study was longitudinal and had three measurement times, two 

additional equivalent versions of the lexical decision test were created using the same 

criteria that Matsuo used when designing his original test. To create two new lexical 

decision tests, an additional 144 words and 144 pseudo-word items were selected. Once 

the three tests were created, the items from each test were reallocated using a random 

stratified assignment to create three new tests. The test items from all three tests were 

stratified based on the vocabulary frequencies, parts of speech, and word length criteria. 

While maintaining the aforementioned levels, items were randomly assigned to one of the 
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three new tests. Randomization ensured that the final versions of all three tests had a 

balanced representation of new test items and original test items and maintained the 

original test criteria. See Appendix E for a complete list of items for all three tests. Table 

2 shows a sample of test items. 

 

Table 2. Lexical Decision Test Item Samples 
Real word Pseudo-word counterpart Part of speech Frequency level 
color wraft noun 1,000 
know mave verb 1,000 
brief clett adjective 1,000 
juice karce noun 2,000 
wrap yarm verb 2,000 
bright roodge adjective 2,000 
shade thwav noun 3,000 
ruin hass verb 3,000 
fond zans adjective 3,000 
pest crus noun 4,000 
hatch flawk verb 4,000 
modest voarck adjective 4,000 

 

In order to gather test validity evidence and measure gains in reaction times, 12 

real word anchor items with corresponding pseudo-word items were used. The anchor 

items were present in all three versions of the test (See Appendix F). The use of anchor 

items allowed for a continuous set of items in all three forms to be analyzed in order to 

establish if changes were due to the treatment or the different items per test. The anchor 

items were controlled for frequency level and part of speech. There were three anchor 

items per level of word frequency that consisted of one verb, one adjective, and on noun. 

These anchor items represented words with the highest level of exposure available within 

the selected 32 graded readers that also fit the frequency and part of speech criteria. 
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These 12 items were embedded within the original test version and were added as 

additional items to the new test versions used in Time 2 and Time 3. See Table 3. 

 

Table 3. Anchor Items for the Lexical Decision Test 

Anchor item 
Pseudo-word 
counterpart Part of speech 

Frequency 
level 

Total exposures 
(Tokens) 

left meve noun 1,000 98 
laugh cromb verb 1,000 184 
late pson adjective 1,000 188 
aunt kest noun 2,000 14 
smile phows verb 2,000 347 
empty skump adjective 2,000 17 
guest muilt noun 3,000 3 
shout telve verb 3,000 166 
angry orked adjective 3,000 97 
kilometer qweens noun 4,000 30 
kiss hosh verb 4,000 43 
ugly yoaf adjective 4,000 6 

 

Due to the available vocabulary from the selected core graded readers, and 

selection criteria used to control as many variables as possible within the instruments, one 

additional item, kilometer, was added to the original test. Thus, the final test item counts 

were 73 real words and 73 pseudo words for the original test used at Time 1, and 84 real 

words and pseudo words for each of the new tests used at Time 2 and Time 3. See 

Appendix E for a complete list of all test items for all three tests. 

These tests were administered using a reaction time computer software program, 

SuperLab (Version 5.0, 2014). The participants read the following instructions in 

Japanese presented on the computer screen and were then given 14 practice items to get 

acquainted with the test process. これから実験を始めます。この実験は語彙をどれくら

い良く知っているかを測るテストです。これから出てくる単語が実際に存在するか、し

ないかを出来るだけ速く判断して下さい。(The experiment will now start. This 
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experiment is a test of how well you know vocabulary. Judge as quickly as possible 

whether or not the word that is coming out actually exists.). For each test item, 

participants were presented with a visual primer on a blank screen (++++) for 1,000 ms, 

so they were aware of the location of the target word. According to Jiang (2012), a primer 

display time usually ranges from 100 ms to 1,000 ms. After seeing the visual primer on 

the screen, they then pressed the space bar and a test item, a real word or pseudo word, 

was presented to them. The participants pressed either the V-key if they thought the item 

was a real word, or the N-key if they thought that the item was a pseudo word. The 

computer system recorded their reaction time from the time the target word appeared 

until they pressed a response key. L1 reaction time research (Balota & Chumbley, 1984) 

has shown that response times of less than 200 ms and more than 2,000 ms are defined as 

outliers. Responses under 200 ms are considered a preemptive guess on the part of the 

participant, and responses over 2,000 ms indicate that participants might have been 

distracted or were using strategies irrelevant to those investigated by this study. However, 

for this study, because L2 processing often requires more cognitive processing time 

(Jiang, 2012), responses of less than 200 ms were considered outliers. In addition, 

participants whose response times with a converted z-score of more than 2.5 standard 

deviations were considered statistical outliers. Two participants were removed for this 

reason. In line with pilot data, this test took the participants approximately 4 to 6 minutes 

to complete. 

  



 

 81 

Antonym Pairs Test 

The antonym pairs test falls under the category of a semantic classification task 

(Jiang, 2012) that has been used extensively as a semantic measure in word recognition 

research (Nation & Snowling, 1988; Perfetti & Zhang, 1995; Segalowitz & de Almeida, 

2002). The antonym pairs test was administered using the SuperLab (Version 5.0, 2014) 

program. The antonym pairs test was created to measure the test-takers’ semantic 

knowledge. In this test, the classification task was to identify a pair of words as either an 

antonym pair or non-antonym pair. The original test created by Matsuo (2017) consisted 

of 72 antonym word pairs, and 72 non-antonym word pairs. Examples of the antonym 

word pairs are go-come and up-down, and examples of the non-antonym word pairs are 

plant-brother and fat-gray. Similar to the lexical decision test, the words were chosen 

from the JACET 8000 word list and represented vocabulary from the first four 1,000 

word frequency levels of the British National Corpus. 

As with the original lexical decision test, the original antonym pairs test by 

Matsuo had only one version. Therefore, two additional versions were created following 

the same criteria as the original test. The two new tests each contained 72 antonym pairs 

and 72 non-antonym pairs, broken down to 18 pairs at each of the first four 1,000 word 

frequency levels. In addition, as with the original version, the new versions were also 

controlled to the extent possible for part of speech and word length for the target words, 

and to extent possible the non-target antonym was chosen to match the target pair word 

as closely as possible. The antonym pair and non-antonym pair items were also controlled 

to the extent possible so that the primer word, the first word shown, and the target word, 

the second word shown, were at the same frequency level. Due to the limited choices for 
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accurate antonym pairing, items that were not at the same frequency level differed no 

more than two frequency levels. Once the two new versions of the test were created, all 

three tests were combined using random stratified assignment to ensure that each final 

version had an equal representation of test items from the original and new tests. See 

Appendix G for a complete list of all items. As with the three lexical decision tests, the 

three antonym pairs tests each contained the same 12 anchor items. See Table 4. 

 

Table 4. Anchor Items for the Antonym Pairs Tests 

Anchor item 
Antonym/Non-
antonym pair 

Anchor item 
part of speech Frequency level 

Total exposures 
(Tokens) 

left right noun 1,000 98 
laugh drive verb 1,000 184 
late early adjective 1,000 188 
aunt uncle noun 2,000 14 
smile cry verb 2,000 347 
empty occupied adjective 2,000 17 
guest manager noun 3,000 3 
shout leap verb 3,000 166 
angry final adjective 3,000 97 
kilometer earth noun 4,000 30 
kiss arrest verb 4,000 43 
ugly beautiful adjective 4,000 6 

 

Due to similar restrictions faced in the lexical decision tests, the first 

pronunciation test used at Time 1 contained one additional word pair for a total of 146 

items (73 antonym pairs and 73 non-antonym pairs), and the two tests used at Time 2 and 

Time 3 each contained 168 items (84 antonym pairs and 84 non-antonym pairs). See 

Appendix F for a detailed list of the antonym pair, the non-antonym pair items, and the 

12 anchor items. 

The antonym pairs test was conducted on an individual basis. The tests were 

administered in an office one floor below the instruction classroom with ten laptop 
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computers. The participants came down in small groups of up to ten and took the test 

during class time with one participant per computer. The participants were first shown the 

following instructions in Japanese on the computer screen. これから実験を始めます。こ

の実験は語彙の意味をどれくらい良く知っているかを測るテストです。これから出てく

るペアの単語が反意語の関係かそうでないかを出来るだけ速く判断して下さい。(The 

experiment will now start. This experiment is a test to measure how well you know the 

meaning of vocabulary. Judge as fast as possible whether or not the pair of words shown 

is an antonym or not.). After reading the instructions, they pressed the space bar and the 

next screen informed them they had 14 practice items before the test began. A visual 

primer appeared on the screen (++++) for 1,000 ms to make sure they knew where the 

words would appear. The participants saw the primer (++++) for 1,000 ms followed by 

the primer word for 1000 ms, which was then followed by the target word. Participants 

determined if the two words were an antonym pair or non-antonym pair and pressed the 

V-key if they thought that the words were an antonym pair, or the N-key if they thought 

the words were a non-antonym pair. Reaction time was measured from the time the target 

word was shown until the participant pressed either the V-key or N-key. Based on pilot 

results, the participants were expected to take approximately 10 to 12 minutes to 

complete the test. 

 

Pronunciation Test 

The third test was a word pronunciation test designed to assess the test-takers’ 

phonological knowledge. It was based on the Wide Range Achievement Test 4 (WRAT-

4) created by PAR (Wilkinson & Robertson, 2006). This test consisted of four main 
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sections, word reading, sentence comprehension, spelling, and mathematics. In this study, 

only the word reading section of the WRAT-4 was used because it was designed to 

measure letter and word decoding through letter and word pronunciation. 

The original WRAT-4 consisted of two equivalent tests, green and blue, both of 

which were used in this study. Each test contained 55 items selected from the Education 

Development Laboratories (EDL) Core Vocabularies in Reading, Mathematics, Science, 

and Social Science (Taylor et al., 1989) and A Writing Vocabulary of Elementary 

Children (Hillerich, 1978). The test items began with 15 letters of the English alphabet 

presented in upper case. These items were designed as a warm-up for test-takers to 

become familiar with the test format. The items then gradually moved from high-

frequency words at the 1,000 frequency level band, to more difficult low-frequency 

words up to the 20,000 frequency level band. Because there were three test times, three 

separate, but equal pronunciation tests were required. This was accomplished by using 

the green and blue tests and creating one new additional test. Each test consisted of 36 

items from the original green or blue tests and 18 additional items taken from the EDL 

Core Vocabularies list. In the WRAT-4 manual by Wilkinson and Robertson (2006), 

there were no explicit criteria describing how the original blue and green items were 

selected. Therefore, the test items from the blue and green versions were measured for 

word length, number of phonemes, number of syllables, and word frequency using the 

British National Corpus. From these data, 55 new items were selected matching the 

original tests to the extent possible. See Table 5 for details about the three tests. 
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Table 5. WRAT-4 Details and Frequency Levels 
 Green test Blue test New test 

Average word length 7.5 7.4 7.1 
Average phonemes 6.7  6.5 6.1 
Average syllables 2.7 2.6 2.5 

Frequency counts    
1,000 13 9 10 
2,000 8 7 7 
3,000 3 7 5 
4,000 0 0 0 
5,000 6 3 5 
6,000 2 1 2 
7,000 0 2 2 
8,000 1 4 2 
9,000 5 3 4 

10,000 2 0 1 
11,000 5 3 4 
12,000 1 2 2 
13,000 2 4 4 
14,000 3 1 2 
15,000 1 1 2 
16,000 0 3 1 
17,000 1 1 1 
18,000 0 0 0 
19,000 0 1 1 
20,000+ 2 3 0 

 

Items from the blue, green, and new test were all redistributed using randomly 

stratified allocation to create the three pronunciation tests used at Times 1, 2, and 3. Pilot 

data showed that each final test was not statistically significantly different from the other. 

See Appendix H for a complete list of pronunciation test items. 

The WRAT-4 was adapted from its original one-to-one implementation design in 

order to be administered to each intact class of students at the same time. To this end, the 

test was administered using Microsoft PowerPoint and a computer audio recording 

program called Audacity that recorded the data in mp3 format. In the classroom, each 

individual had a computer fitted with a headset and Audacity. The following instructions 
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were presented on each computer screen in Japanese. 次の語句を出来るだけ正確に声を

出して読んで下さい。時間制限はありません。スペースボタンを押して、次の語句に進

んで下さい。すべて終わったら、録音を止めて下さい。(Read the following words 

aloud as accurately as possible. There is no time limit. Press the space button to move to 

the next phrase. Stop recording when you are done.) 

The participants pressed the space bar to move through the 14 practice items and 

55 test items at their own pace. As words were presented on the screen, they were asked 

to read the words aloud as accurately as possible. The participants were asked not to skip 

any items and to read each item to the best of their ability. Additionally, they were told 

not to be concerned about the meaning of each word, but rather, to focus on the word’s 

pronunciation only. Reaction time was not measured because it was a test of 

pronunciation accuracy and was not designed to measure semantic or orthographic access 

speed (Jiang, 2012). As such, the scoring was done by five native English speakers from 

North America. The five raters were all university lecturers with an average of ten years 

of teaching experience in Japan. At the time of the study, Rater 1 had been living in Japan 

for 16 years, Rater 2 for 13 years, Rater 3 for 8 years, Rater 4 for 11 years, and Rater 5 

for 9 years. In addition, they all had a high level of Japanese language ability; thus, they 

were knowledgeable about the accent of Japanese L2 English speakers. A 20-minute 

orientation was also held with each rater to ensure that they understood the assessment 

criteria of the pronunciation test. The number of correctly read words was assessed using 

the audio recordings of each participant. Individual accents were not considered a factor 

in the assessment; rather, each word was assessed as incorrect if it was misread according 

to English grapheme-morpheme rules. Raters used the Merriam-Webster online 
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dictionary to access the standardized syllable counts and audio samples to calibrate and 

clarify item pronunciations (www.merriam-webster.com). Raters used a dichotomous 

marking system of zero for incorrect and one for correct pronunciations. For example, if a 

participant added an additional voiced vowel to any part of a word, such as the word 

great pronounced as /ɡuːreiːtoʊ/ with two extra voiced vowel sounds, it was marked 

incorrect with a score of 0. However, if they read a word such as then pronounced as 

/zɛn/, it was marked as correct with a score of 1. The raters first listened to the 14 practice 

items to become familiar with the audio data. They then assessed the 55 test items from 

their assigned data set. Individual scores were then calculated from the total number of 

correct readings of the 55 words (excluding the first 14 items) based on the assessment 

criteria described above. Due to the large volume of audio files, I acted as an anchor rater 

(Rater 1) by assessing all audio files. The remaining four raters were randomly assigned 

audio files to assess from Time 1, Time 2, or Time 3. In addition to Rater 1 assessing all 

of the test data, there was an overlap of 10 audio files for Raters 2 to 5 in order to allow 

for interrater reliability measurement using FACETS (Linacre, 2014). Therefore, Rater 2 

assessed files 1 to 75, Rater 3 assessed files 65 to 140, Rater 4 assessed 130 to 205, and 

Rater 5 assessed 195 to 248. This overlap enabled the raters to be measured for both 

inconsistent rating tendencies, and generally severe or lenient rating in relation to the 

other raters. 

During piloting of the pronunciation tests, it was discovered that some test-takers 

listened to their neighbors before giving their own responses. In order to prevent the 

participants from influencing neighboring test-takers during the main study, the test was 

administered in a staggered-start method. Classes took place in a computer room, so the 
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participants were evenly distributed in a 4 by 6 layout with approximately 1.5 m between 

them. Starting from the left side of the computer room, the first row of four participants 

began the test and when they completed the practice letter pronunciation, the next row 

began, and so on until the final row of participants started the test. By staggering the start 

times, the potential for influence by their neighbors’ pronunciation was greatly reduced. 

 

Reading Comprehension Test 

The reading comprehension test was created and validated by Burrows (2012) and 

later modified by Matsuo (2017). It consisted of three test forms, each containing three 

passages. Burrows originally created the difficulty of the reading passages ranging from 

7.2, 8.5, 10.4, and 12.0 on the Flesch reading ease index. According to Burrows, this 

range provided the ability to accurately measure the full range of his participants’ reading 

comprehension ability. Following each passage were 10 multiple-choice questions 

developed by Burrows and later modified by Matsuo. There were two questions each 

designed to measure the learners’ ability to engage in higher-level processing that 

included; making inferences, identifying main ideas, identifying details, identifying 

paraphrased sentences, and guessing vocabulary in context. 

For this study, four reading passages were selected. The topics included email in 

the workplace, the US/Russia space race, our bodies, and the use of nuclear weapons. 

They were selected from the original tests to represent different content, and prior 

knowledge was checked during the piloting phase with a yes or no questionnaire about 

the topics given to participants. The four selected reading comprehension test texts were 

modified in two ways. First, they were modified to represent two readability levels. Tests 
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A and B represented the 8.3 Flesch-Kincaid grade level, and tests C and D represented 

the 10.3 Flesch-Kincaid grade level. The Flesch-Kincaid grade level and Flesch reading 

ease tests are used to provide an accurate indication of the readability of the four texts 

and have been used by other L2 researchers (Burrow, 2012; Shimono, 2019) to assess 

readability of English texts. Piloting indicated that these two levels were appropriate for 

the participants’ reading ability. No floor or ceiling effects were noted in any of the tests 

during piloting. All four of the tests were modified to be as equal as possible by adjusting 

sentence length, use of passive voice, and vocabulary difficulty. The length of each 

passage was also controlled to ensure that passages at both readability levels were equal. 

In this way, the A and B forms, and C and D forms, were as similar as possible. 

Additional modifications were made to the questions. In order to ensure that the 

participants would comprehend the questions, they were translated into Japanese. 

However, the multiple-choice responses remained in English with four choices per 

question. The questions were translated first by a native Japanese university instructor, 

and then back translated into English by a different native Japanese university instructor, 

both of whom were considered to be highly proficient English speakers. Discrepancies 

were analyzed and discussed until a consensus was reached. The questions were then 

presented to other Japanese university instructors for additional feedback. Finally, the 

questions for test forms A through D were given to five students representative of those 

in this study. They were asked to answer the questions without reading the texts to 

determine whether participants would be able to answer the questions without reading the 

corresponding texts. Based on the five students’ responses, no test items required 

modification. Table 6 provides details about the four reading comprehension tests. 
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Table 6. Reading Comprehension Tests A-D 
 Test A Test B Test C Test D 

Number of tokens 441  342 358 412 
Flesch reading ease 61.0 56.0 55.9 52.8 
Flesch-Kincaid grade level 8.3 8.3 10.3 10.3 
Average tokens per sentence 13.7 11.4 18.9 17.6 
Passive sentence percentage 16.6 6.6 16.6 17.3 
Vocabulary Level percentage 92.4 90.6 89.3 86.95 

Note: Vocabulary level represented by the 1,000 and 2,000 cumulative percentage. 
 

The reading comprehension tests were administered in low-/high-level pairs. 

Tests A and C were used at Time 1, Tests B and C were used at Time 2, and Tests A and 

D were used at Time 3. This approach was taken to have a continuous test link between 

Time 1 to 3 that contained a test at the low level and a test at the high test level and avoid 

possible test effects. According to Perfetti (1985, 2007), reading comprehension depends 

upon efficient and automatic lower-level cognitive processing such as word recognition 

and sub-lexical processes in order for working memory to be available for higher-level 

processing such as inferencing, integrative processing, and syntactic repair. The four 

reading comprehension tests contain questions that target these higher-level processes. 

Through piloting, on average participants completed the reading comprehension tests 

between 11 minutes and 30 seconds for the lower level Tests A and B, and 12 minutes 

and 15 seconds for the higher-level Tests C and D. Therefore, the time limit set for the 

reading comprehension tests in this study was 12 minutes and 15 seconds. Without a time 

limit, the test would not have tested the efficacy of word recognition, instead it might 

have allowed the participants to introduce factors that could affect reading 

comprehension, such as the use of reading strategies such as rereading. In addition to the 

reading comprehension questions, each participant recorded the time that it took to read 
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the passage once. An online stopwatch was presented to the participants on a projector at 

the front of the classroom. The participants were instructed to read the text one time fully 

and record the time it took to read it. After recording their time, they answered the 10 

reading comprehension questions without being able to look at the reading. See Appendix 

I for the four reading comprehension tests. 

 

Reading Rate Test 

The reading rate test consisted of six passages randomly selected from the reading 

exercise section in the textbook Reading Power 2 (2nd edition) (Jeffries & Mikulecky, 

2009) (See Appendix J). The six passages were chosen at random, and were checked 

against topics covered in class, and the reading comprehension tests to ensure that there 

was no overlap. These passages were then analyzed to check that they were equal in 

terms of standard word count, vocabulary frequency, Flesch reading ease, and Flesch-

Kincaid grade level. Vocabulary frequency was checked as a combined percentage of the 

tokens at 1,000 and 2,000 word frequency levels checked using the online program 

Vocabprofile (Cobb, 2016). The six texts were selected because they considered relatable 

to participants and were unrelated to each other, therefore avoiding the possibility of 

content bias. Content bias occurs if a participant’s previous experience or knowledge in 

relation to reading topics provides them an advantage over other participants. The 

possibility of content bias is difficult to avoid, but by choosing a wide range of unrelated 

topics, this issue was avoided to the extent possible. No allocations were made for 

participants who scored poorly on the reading comprehension questions on the reading 

rate test. The reading rate scores were checked for floor and ceiling effects, and none 
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were present. See Appendix J for the reading rate tests. Table 7 details information about 

the six reading rate texts. 

 

Table 7. Reading Rate Test Data 
 

Test number and 
topic 

Percent of 1,000 
and 2,000 
vocabulary  

 
Standard 

word count 

Flesch 
reading 

ease 

Flesch-
Kincaid 
grade 

RR1 Flying 97.82% 368 79.0 5.1 
RR2 Apple 97.08% 364 73.8 5.1 
RR3 Dance 96.18% 367 73.9 5.7 
RR4 Dining Room 97.35% 367 79.5 5.1 
RR5 Good Night 95.42% 367 76.8 5.0 
RR6 Memory 97.82% 360 75.7 5.6 

Note. RR = Reading Rate Test. 
 

Pilot Testing of Instrumentation 

Prior to being employed in the main study, the lexical decision, antonym pairs, 

pronunciation, and reading comprehension tests were piloted using two intact classes of 

first-year students from the same university and faculty as the main study (N = 41) with 

22 male and 19 female students. All of the participants completed all three versions of the 

lexical decision test, antonym pairs test, and pronunciation test. During the first week, the 

participants completed Time 1 versions of each test, the Time 2 versions of each test in 

the second week, and the Time 3 versions in the third week. They also completed the A 

through D versions of the reading comprehension tests in the fourth and fifth weeks, with 

the A and B versions completed in Week 5, and the C and D versions in Week 6. By 

spreading out the various testing over a six-week period, problems associated with test 

fatigue were avoided. Finally, because the six reading rate tests were added after the 

piloting period and based on the known Flesch reading ease of the texts, only the 

questions were checked. This was done by asking five students to read and answer the 
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questions without reading the related text. The purpose was to check if the students could 

answer any questions correctly without needing to read the corresponding text. Based on 

this piloting, no items required adjustment. Finally, six students who did not take part in 

the study, but who represent a similar L2 English level, reviewed all of the reading 

passages for the reading comprehension and reading rate tests to assess their familiarity 

with the texts. Students were asked to read each passage and rate their familiarity on a 

Likert scale from 0 = Totally unfamiliar, 1 = Unfamiliar, 2 = Somewhat familiar, 3 = 

Familiar. It was determined that of the four reading comprehension and six reading rate 

passages, none scored higher than a mean of 1.0. Thus, the texts used in the main study 

were determined to be sufficiently unfamiliar with students, and possible content bias 

controlled to the extent possible. 

The lexical decision tests were analyzed using a one-way ANOVA. Each test 

version examined the average correct response time in milliseconds at the four frequency 

levels. The three test versions all demonstrated the same pattern in average reaction 

times: Responses at the 1,000 word frequency level items were the fastest, followed by 

the 2,000, 3,000, 4,000 word frequency levels, and finally the pseudo-word response 

times. The results were not significant, F(3, 40), = 12.88, p = .21, and indicated that the 

three lexical decision test versions were not significantly different. The antonym pairs 

test times produced the same pattern as the lexical decision test. Each version at the 1,000 

level frequency items produced the fastest reaction times, followed by the 2,000, 3,000, 

and 4,000 word frequency level items, respectively. The three test versions of the 

antonym pairs test were also analyzed using one-way ANOVA. The results were not 
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significant, F(3, 40), = .612, p = .18, and indicated that the three antonym pairs test 

versions were not significantly different. 

The three pronunciation tests were assessed using the same five raters who 

participated the main study, and the data were analyzed using many-facet Rasch analysis 

through FACETS version 3.71.4 (Linacre, 2014). The use of Rasch analysis allowed for 

the comparison of the test items from the three test versions to be compared for all of the 

participants. It also took into account rater severity during the pronunciation assessments. 

Four facets were assessed in the pronunciation test: student, test form, rater, and item. In 

order to avoid possible differences in the tests influencing person-ability estimates, the 

three test versions were anchored to 0. According to Bond and Fox (2015), failure to 

establish known values, such as invariant item estimates, can lead to confounded test 

results. The infit and outfit MNSQ values, infit and outfit ZSTD residual scores, item 

reliability, and rater reliability were examined and fell within acceptable ranges of .50 to 

1.50. During piloting the interrater reliability was an acceptable .95 above meeting the 

criteria where < .94 is excellent (Fisher, 2007). Four items were identified as misfitting 

the model. Items 42, 47, 50, and 54 were reviewed and adjusted accordingly to fit the 

model. These were particularly difficult items but were kept in the study because 

pronunciation was the construct being measured, not comprehension. 

In addition to the pronunciation test, the reading comprehension tests items were 

assessed using the Rasch dichotomous model with WINSTEPS version 3.92.0 (Linacre, 

2016). The reading comprehension tests were analyzed to establish that the test items 

matched the student ability and to identify items that were too difficult or too easy. Once 

again, the infit and outfit MSNQ values for all test items were within the acceptable range 
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of 0.50 and 1.50, demonstrating item reliability and that tests fit the model well. All test 

responses were also checked for any ceiling and floor effects. In all four versions of the 

reading comprehension test, no ceiling or floor effects were found, and no items needed 

to be adjusted. The dimensionality of the reading comprehension tests was examined 

through a Rasch principal component analysis of item residuals congruent with the 

criteria established by Linacre (2007). Although 29.8% of variance was explained by the 

Rasch measures, which was below the 50% criterion, the eigenvalue of the unexplained 

variance in the first contrast was 2.1, which was below the 3.0 criterion. This finding 

suggested that the test was fundamentally unidimensional. 

 

Analyses 

To address the five hypotheses, the series of statistical analyses were used. 

Hypothesis 1a, 1b, and 1c: To examine changes in word recognition skills over time, the 

lexical decision test, pronunciation test, and antonym pairs test were analyzed using a 

one-way ANOVA for Time 1, and then one-way ANCOVA for Time 2 and Time 3 with 

the Time 1 results as the covariate in order to investigate between-group differences. This 

test was used because correlation coefficient values of the dependent variables at Time 1 

were not within the acceptable range of .30 to .70 required to use a MANOVA. For the 

between-groups analysis the dependent variables were the reaction test times from the 

lexical decision, antonym pairs, and pronunciation test scores, and the independent 

variable was group (four levels: comparison, ER, ER + WR, and ER + WR + TR). Once 

those had been completed, post hoc analyses were used to determine where differences 

existed between the variables and treatment groups. In addition to the ANCOVAs 
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conducted on the pronunciation test data, the three pronunciation tests were analyzed 

using FACETS to evaluate rater reliability, evaluate item difficulty, and obtain interval 

person ability estimates. 

 

Hypothesis 2: This hypothesis was investigated in two ways; whether the different groups 

showed differences in reading rate gains, and whether any reading rate increases 

translated into changes in reading comprehension. To answer the first part of this 

hypothesis, a one-way ANOVA was conducted using treatment group as the independent 

variable (four levels: comparison, ER, ER + WR, and ER + WR + TR), and reading rate 

for Time 1 as the dependent variable. For Time 2 and Time 3, one-way ANCOVAs with 

Time 1 as the covariate were used with group as the independent variable and reading 

rate as the dependent variable. In order to answer whether any significant reading rate 

gains translated to improvements in reading comprehension, descriptive statistics for the 

reading comprehension scores were reviewed and inspected for increases parallel to 

reading rate gains. 

 

Hypothesis 3: The participants were divided in two groups, those who did not receive 

word recognition training (The comparison and ER group), and those who did receive 

word recognition training (The ER + WR group and the ER + WR + TR group). These 

two new groups were then analyzed with the dependent variable of reading 

comprehension scores using three, one-way ANOVAs with Time 1 acting as the 

covariate for Time 2 and Time 3 subsequent ANCOVAs. In addition, the descriptive 

statistics for each group’s reading comprehension test scores were examined. 
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Hypothesis 4: A Pearson correlation coefficient was calculated with five variables: the 

lexical decision test, the antonym pairs test, the pronunciation test, the reading 

comprehension test, and a composite z-score of word recognition ability composed of the 

combined lexical decision z-scores, antonym pairs test z-scores, and pronunciation test z-

scores. To conduct a more fine-grained analysis, the individual word recognition 

component z-scores were added as variables to ensure that significant findings were not 

being obscured by the composite data. Changes in test scores from Time 1 to Time 2, and 

Time 1 and Time 3 were calculated for each group. In addition, descriptive statistics for 

all five dependent variables were analyzed. 

 

Hypothesis 5: Interviews were conducted with nine participants and a post-study survey 

was distributed to all 248 participants in the study. The interviews were conducted using 

a sample of nine participants representing the ER group, ER + WR group, and ER + WR 

+ TR group. The participants were selected based TOEIC Bridge scores, Vocabulary Size 

Test scores, number of books read, total words read, and the change in reading 

comprehension test scores from Time 1 to Time 3. In addition, the nine participants 

represent three groups; (a) Low-High participants who based on TOEIC Bridge and VST 

scores, were predicted to show little or no change in reading comprehension scores, but 

showed gain, (b) Normal participants whose reading comprehension scores did not differ 

over the course of the study, and (c) High-Low participants who were predicted to show 

gains in reading comprehension scores, but showed a decrease. I conducted semi-

structured interviews with each participant in Japanese (See Appendix K). The interview 
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data were then coded based on responses by participants in order to highlight any pattern 

in the responses for each structured question and follow-up comments. The responses 

were coded for key words noting positive or negative comments, and references to 

specific training tasks such as flashcards or chorusing. The coded data were then 

analyzed using an effects matrix to identify common responses and possible patterns 

between participants, and to identify potential explanations for the results produced by 

the selected participants. See Appendix L for a sample effect matrix used for interview 

question 1 responses. In addition to the interviews, a post-study survey was also 

distributed to all participants at the end of the study (See Appendix M). This survey was 

written in both English and Japanese, and responses were all translated to English. The 

translated survey responses were also analyzed and coded for positive or negative 

responses and then for common topics in follow-up questions. The coded data were then 

reviewed using an effects matrix to allow for comparisons between participants and 

groups, and to identify emerging patterns. 

 

Multiple Imputation of Data 

As with many quantitative studies, this study had missing data throughout the data 

set for reasons such as participant absence. According to Enders (2003), within the 

research areas of education and psychology, 15-20% is a common rate of missing data. 

With large amounts of missing data, the results and implications of previous research 

could easily be called into question. One of the most effective methods to address 

missing quantitative data is through multiple imputation (Tabachnick & Fidell, 2014), 

which is the process by which missing data values are replaced with plausible estimates 
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of the missing values in order to create complete data sets. According to Sinharay et al. 

(2001), “these complete data sets are then analyzed by standard statistical software, and 

the results combined, to give parameter estimates and standard errors that take into 

account the uncertainly due to the missing data values” (p. 317). The advantage of using 

multiple imputation over other methods, such as single imputation, is that multiple 

imputation recognizes and avoids the inherent uncertainty of a single imputed value 

(Molenberghs et al., 2014). 

Multiple imputation was used to address the missing values and create a complete 

data set for the statistical analyses. In the complete data set composed of data from Time 

1, Time 2 , and Time 3, 3.7% of the data were missing. Missing data were present in all 

four groups, all three test periods, and among all variables, therefore it did not inhibit the 

imputation process. The primary reasons for missing data include student absences on 

test days and student attrition in the second term. Although the amount of missing data 

was relatively small with 419 missing values out of 10,908 cells, using multiple 

imputation meant that participants with missing data were kept in the study and therefore 

a robust overall N-size was maintained. Initial visual analysis of the missing data 

established that the data was considered MCAR or missing completely at random and 

that the causes for missing data were unrelated to the data itself. The advantage of an 

MCAR data set is that all available data are used to obtain valid estimates of missing 

values such as means and variances (Van Buuren, 2018). 

SPSS software was used to create five imputed data sets using linear regression. 

Rubin (1996) stated that three to five sets of imputed data are sufficient when dealing 

with small amounts of missing data such as in this study. Next, the new imputed data sets 
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were visually inspected for new values beyond an acceptable level for each variable. In 

total, only three values were identified and were reset to the maximum permissible value 

for that variable. The average pooled data of the five imputed sets were then compared to 

the original data of complete cases to ensure that the imputed data did not have an effect 

on the analyses. The N-size, mean, standard deviation, and minimum and maximum 

values were all inspected. Descriptive statistics for each variable were reviewed using the 

original data set with missing values, and then with the imputed data set. In addition, a 

one-way ANOVA was conducted using dependent variable lexical decision test, antonym 

pairs test, and pronunciation test from Time 1 with data from the original data set and 

from the imputed data set. The results were compared to see if there were any 

differences. The imputed data set produced no differences on results when compared to 

the original data, therefore it was used for the full analyses of this study. 

 

Rasch Analysis 

The dichotomous Rasch model (Rasch, 1960) was designed to measure 

dichotomous data with values such as 0 and 1. Rasch analysis measures the probability of 

a 0 or 1 on an item in relation to a person’s ability. It does this by evaluating a person’s 

ability and item difficulty and gives an estimate using logits on a single interval scale 

(Bond & Fox, 2015). A logit is a unit of measurement that ranges from zero to infinity. 

According to Bond and Fox (2015) a person ability is “an estimate of a person’s 

underlying ability based on that person’s performance on a set of items that measure a 

single latent trait” (p. 367). This value is calculated from the total number of correct 

responses on a given test. Additionally, they defined item difficulty as “an estimate of an 
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item’s underlying difficulty calculated from the total number of persons in an appropriate 

sample who succeeded on that item” (p. 363). The Rasch model also allows for the 

evaluation of the fit of items and persons to a given model based on expected results. By 

doing so, one can identify items that are too easy or too difficult for the set of test-takers. 

It also allows researchers to investigate the dimensionality of a given construct through 

item or person residual data analyses. The dichotomous Rasch model is calculated using 

the following formula: 

Pni (x = 1) = f (Bn – Di) 

where Pni (x = 1) represents the probability of person n answering i item with a score of 

(x) of 1 is a function (f) of the person’s ability (Bn) minus the difficulty of the item (Di). 

As noted above, the pronunciation test results were assessed by five raters and 

their scores were assessed using the Many-Facets Rasch Model (MFRM) (Linacre, 1994). 

The MFRM model allows for multiple facets to be analyzed and the results are placed on 

a single logit scale. A facet is considered to be any factor that can influence the results of 

an individual assessment such as person ability, item difficulty, and rater severity. This 

model is often used in evaluating data where judges are involved. In this study, four 

facets were entered into the model: students, test times, raters, and items. In parallel with 

the dichotomous model, the MFRM model provides information to help determine if the 

judge ratings are congruent with expected ratings, and if the measured data fit the 

expected model (Eckes, 2015). 

In this study, a four-facet MFRM model was used for the pronunciation test. 

During the study, the pronunciation test was conducted three times. To ensure that the 

three tests were directly comparable, and to ensure that item difficulty differences among 
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the three tests were taken into consideration, the three tests were all anchored at 0. The 

following equation represents the MFRM model used in this study: 

log	( &!"#$	
&!"#$($&')

) = 	)!	–	+"	–	,#	–	-$ 

 

where Pnijk/Pnij(k-1) is the probability of participant n receiving a rating of k relative to k – 1 

from rater j on item i; Bn is the ability of participant n; Ii is the difficulty of item number 

i; Rj is the severity of rater k; and Fk is the probability of receiving a rating of k relative to 

scale category k – 1. 

 

Rasch Reliability and Separation Indices 

Reliability estimates are provided for all facets in the Rasch model. In this study, 

the Rasch model was used to assess the reliability of the raters, the participants, and the 

other facets. It was also used to assess reliability of the four reading comprehension tests. 

The person reliability estimate represents replicability of the order of the facets if the 

same participants took another test with equally difficult items measuring the same 

construct. The formula for calculating person reliability is: 

,) =	
./)*
.0)*

 

where ./)*  represents the amount of measure variance, which is then divided by the total 

person variability .0)*	in order to produce the person reliability estimate value. 

Item reliability is an estimate of the replicability of the test item placed along a 

hierarchical scale of difficulty order taken by a different group of test-takers of the same 

ability level. The formula for item reliability is: 
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1+ =	
./+
.2+

 

where SAI represents the adjusted person standard deviation and is divided by the average 

measurement error SEI. 

Both the Rasch person and item reliability indices range from 0 to 1.00. 

According to Fisher (2007), both person and item reliability values of < .67 are 

considered poor, .68 to .80 is considered fair, .81 to .90 is considered good, .91 to .94 is 

very good, and > .94 is excellent. 

Rasch analyses also provide person separation indices as an additional indicator 

of reliability. These statistics provide an estimate of the separation of persons along a 

given measure. The person separation (Gp) formula is expressed as: 

1) =	
./)
.2)

 

where SAp is the adjusted person standard deviation, and SEp is the average measurement 

error. 

The Rasch separation index ranges from 0 to infinity (Linacre, 2002a). Once 

again, both person and item reliability values of < .67 are considered poor, .68 to .80 is 

considered fair, .81 to .90 is considered good, .91 to .94 is very good, and > .94 is 

excellent (Fisher, 2007). Additionally, a higher value means greater separation, and a 

value greater than 2.0 is desired. This indicates that the item difficulty covers at least two 

different groups. 
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Rasch Fit Indices 

All Rasch models provide fit indices that provide information concerning the 

extent to which the observed data fit the Rasch model. The benefit of fit indices is that 

they help identify responses that do not display adequate fit to the model. 

The Rasch software produces two mean-square fit statistics; the outfit mean-

square and infit mean-squares (MNSQ). These values are calculated by squaring the 

standardized residuals, differences between observed and expected scores, and averaging 

them across each facet (Eckes, 2015). Both of these values help identify unexpected 

responses associated with participants, items, and raters when compared to the expected 

outcome of the model. 

The outfit MNSQ value is sensitive to unexpected responses far from the expected 

outcome. When dealing with judges and rating severity, according to Linacre (2002b) and 

Myford and Wolf (2003), the infit MNSQ statistic is more sensitive to unexpected 

ratings, and therefore, is considered more important than the outfit MNSQ. The outfit 

MNSQ formula is expressed as: 

outfit	MNSQ = 	∑ <!"
*

=  

 where Zni represents unweighted averages of the residual variance of both person and 

item facets. 

The infit MNSQ value is sensitive to unexpected responses close to the expected 

outcome. The infit MNSQ formula is expressed as: 

infit	MNSQ = 	∑?!"
* @!"

∑@!"
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where Wni represents the residuals that are weighted by model variance. According to 

Bond and Fox (2015), fit values are considered a perfect fit with the value of 1.00, and 

values above this benchmark are considered overfitting, and values below 1.00 are 

considered as underfitting. In this study, the more conservative range of fit values is 

based on those set by Bond and Fox where overfitting values was set at .70, and for 

underfitting at 1.30. 

 

Rasch Principal Component Analysis of Item Residuals 

Good fit to the Rasch model implies unidimensionality of the items designed 

measure a particular construct. Rasch principal component analysis (PCA) of 

standardized item residuals is an effective approach to do so. Unidimensionality, which is 

a basic requirement of the Rasch model, consists of four goals: “(a) extract the most 

important information from the data table, (b) compress the size of the data set by 

keeping only this important information, (c) simplify the description of the data set, and 

(d) analyze the structure of the observations and the variables” (Abdi & Williams, 2010, 

p. 3). Rasch PCA identifies the amount of non-random variance that is accounted for by a 

single dimension. The remaining variance components are then examined to determine if 

additional dimensions are present. In this study, the criteria proposed by Linacre (2007) 

were used to determine construct dimensionality: 

• Variance explained by items > 4 x first contrast is good. 

• Variance explained by measures > 50% is good. 

• Unexplained variance explained by first contrast < 3.0 is good. 

• Unexplained variance explained by first contrast < 1.5 is excellent. 
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• Unexplained variance explained by first contrast < 5% is excellent. 

To summarize, Rasch measurement was used in the current study in order to assess the 

functioning of the pronunciation test and reading comprehension test. In order to achieve 

this, I investigated (a) the reliability and separations statistics, (b) the infit and outfit 

mean-square statistics, and the (c) dimensionality of the target construct. variances 

explained by the model meet the above criteria. 

 

Research Design 

In this study I used a longitudinal, quasi-experiment research design that took 

place over two 15-week academic semesters from April-July and September-January. 

Table 8 shows the overall treatment schedule. 

 

Table 8. Treatment Schedule 
Time 1 
April 

Treatment 1 
April-July 

Time 2 
July 

Treatment 2 
Sept-January 

Time 3 
January 

RC A & C Comparison RC B & D Comparison RC A & D 
LDT A ER LDT B ER LDT C 
APT A ER+WR APT B ER+WR APT C 
PT A ER+WR+TR PT B ER+WR+TR PT C 
RR1-2  RR3-4  RR5-6 
VST    Interviews 
Screening 
survey 

   Post-study 
survey 

Note. RC = Reading comprehension test; LDT = Lexical decision test; APT = Antonym pairs test; 
PT = Pronunciation test; RR = Reading rate test; Comparison = Comparison group; ER =  
Extensive reading group; ER+WR = Extensive reading and word recognition training group; 
ER+WR+TR =Extensive reading, word recognition training, and timed reading group; VST = 
Vocabulary size test. 
  



 

 107 

Procedures 

At the start of the study, all potential participants completed a background survey 

(See Appendix B). This questionnaire was administered to identify previous experiences 

related to this study such as having engaged in extensive reading or having studied 

abroad. The participants also completed the Vocabulary Size Test (VST) (Nation & 

Beglar, 2007). These data helped establish that the participants had the L2 English 

vocabulary size needed to read the selected graded readers and the various instruments in 

this study. The participants also completed the TOEIC Bridge test as part of their 

placement test at the start of the school year. In April, all participants took the reading 

comprehension test forma A and C, the Time 1 antonym pairs test, the Time 1 lexical 

decision test, the Time 1 pronunciation test, and reading rate test 1 and test 2. Next, the 

ten classes were assigned a class number by the university administration. Based on those 

class numbers placed in numerical order, three classes were assigned to the comparison 

group, two classes to the ER group, two classes to the ER + WR group, and three classes 

to the ER + WR + TR group. 

The participants in all four groups received training for 30 minutes. Participants in 

the comparison group did intensive reading activities that focused on reading sections 5, 

6, and 7 of the TOEIC test during the first 30 minutes of each class. These activities 

included translation exercises, vocabulary gap-fill worksheets, and practice test questions. 

The participants in the extensive reading group did sustained silent reading (SSR) for the 

first 30 minutes of each class, where they read graded readers silently without 

interruption. The participants that received the extensive reading and word recognition 

training took 10 minutes to complete the orthographic, phonological, and semantic-
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oriented training and the remaining 20 minutes was used for sustained silent reading of 

graded readers. Those participants in the extensive reading, word recognition training, 

and timed reading group also received a total of 30 minutes of training. The first 10 

minutes were used to complete the word recognition training tasks, 12 minutes was used 

to complete a timed reading and question answer task, and the remaining 8 minutes was 

used for sustained silent reading. Homework for three treatment groups included 

extensive reading, and TOEIC homework that focused on the reading section for the 

comparison group. For the remaining 60 minutes of each class for all groups, participants 

were engaged in reading strategies learning as per the textbook Reading Power 2 (2nd 

edition) (Jefferies & Mikulecky, 2009). 

The word recognition training tasks were divided into four three-week training 

periods. Each training period used vocabulary chosen from the selected graded readers 

assigned during that same period. See Appendix N for a complete list of the vocabulary 

for the spring and fall terms. Each of the 32 graded readers was scanned and transformed 

into a text file that could then be analyzed. Using the Vocabprofile available at 

Lextutor.ca (Cobb, 2016) each text file was analyzed using the British National Corpus to 

determine how many types and tokens were at the 1,000, 2,000, 3,000, and 4,000 word 

frequency levels. Vocabulary up to the 4,000 word frequency level was chosen because it 

represented the lexical knowledge required for reading the texts used in this study. 

However, the participants tested above the 2,000 word frequency level on the VST, 

words representing the 1,000 word frequency level from the graded reader text files were 

not used in the word recognition training. The graded readers were divided into spring 

term and fall term assigned reading based on the yomiyasusa level, with approximately 
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52,000 tokens (23 books) with a yomiyasusa level of between 0.7 and 2.0 assigned for the 

spring, and the remaining nine books representing approximately 72,000 tokens with a 

yomiyasusa level between 2.1 and 3.2 for the fall. As participants need to automatize 

higher-frequency words, each set of 40 tokens was composed of 36 tokens at the 2,000 

word frequency level, two tokens at the 3,000 word frequency level, and two tokens at 

the 4,000 word frequency level. Words with the highest number of exposures in the 

assigned graded readers were chosen. Thus, the participants who received word 

recognition training used four sets of 40 vocabulary items selected from the graded 

readers for the word recognition training tasks each term. See Table 9 for a summary of 

the tasks completed by each group. 

 

Table 9. Summary of Tasks 

 
Group Time on task Task (mins) 

Number of 
classes per 

term 
Comparison 30 minutes Intensive reading (30) 12 
ER 30 minutes SSR (30) 12 
ER + WR 30 minutes Chorusing (3) 

Flashcards (4) 
Matching (3) 
SSR (20) 

12 

ER + WR + TR 30 minutes Chorusing (3) 
Flashcards (4) 
Chorusing (3) 
TR (12) 
SSR (8) 

12 

Note. ER = extensive reading; WR = word recognition training; TR = timed reading; SSR = 
sustained silent reading. 
 

For the participants who received word recognition training, the first tasks 

included chorusing of the target vocabulary with the instructor, a flashcard review, and a 
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matching PowerPoint activity. See Appendix N for a complete list of the target 

vocabulary used and the corresponding Japanese meanings. 

The chorusing task was conducted using the vocabulary list of the 40 tokens 

selected from the core graded readers. An A4 paper was given to each participant with 

the 40 items written in English and the corresponding Japanese meaning. See Appendix 

O for a sample worksheet. The instructor read each word aloud and the participants 

repeated the words while following along on the worksheet. This procedure was repeated 

three times for each word and took approximately 3 minutes in total to complete. The 

main purpose of this task was to enhance the participants’ phonological knowledge of 

specific word bigrams and graphophonemic patterns present in the target vocabulary. 

This task also targeted orthographic knowledge as these participants were exposed to the 

written form of the vocabulary while chorusing. It also highlighted semantic knowledge 

as the word meanings were presented in Japanese. This dual exposure to target language 

was designed to build the lower-level processing skills and strong mental associations 

between corresponding letter/words sounds and word meaning (Sadoski et al., 1991). It 

also aides with fluent reading ability, which includes word recognition and vocalization 

ability, both of which are important factors in reading comprehension, particularly for 

poor readers (Kodan & Akyol, 2018). 

In the English/Japanese flashcards task, the participants received a set of 

flashcards containing the same 40 words from the chorusing task. Each flashcard was 6 

cm by 8 cm and had the English word on one side and the Japanese meaning on the other 

side. For example, forgive on one side and 許す on the other side. The participants were 

asked to review each word individually by first reading the English word aloud, and then 
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recalling Japanese meaning. They then checked their answer by looking at the Japanese 

translation. If their answer was correct, that flashcard was put aside. If their answer was 

incorrect or they did not know the meaning of the word, the card was put back in the pile 

and reviewed again until it was acquired. This task, which took approximately five 

minutes to complete, was selected to develop the semantic knowledge of the participants 

by emphasizing the meaning of the words. However, in order for semantic processing to 

occur, both orthographic and phonological processes took place. Tan and Nicholson 

(1997), who used flashcards in a similar read-aloud fashion found that the use of the 

flashcards produced gains in reading comprehension. 

The third task consisted of a PowerPoint matching task in which the same 40 

words as the chorusing and flashcard tasks were presented. The goal was to assist the 

participants with orthographic awareness development. The participants were each given 

an A4 worksheet with a list of the 40 target words, along with three orthographically 

similar distractor words. A single word appeared on each computer monitor for three 

seconds. After looking at the target word, the participants were asked to find the correct 

word from among the four choices on the A4 worksheet as quickly as possible. 

Example 1 
Matching PowerPoint Activity 
 
Computer display = action 
Worksheet = action active activate actions 

The participants circled their answer on the sheet, with the aim of choosing the same 

word on the sheet that they saw on their monitor. This task also took about 3 to 5 minutes 

to complete. See the example below and Appendix O for a sample worksheet. 
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The participants from the ER + WR + TR group completed the timed reading this 

training task. After completing the word recognition training, they did two timed reading 

tasks that took approximately six minutes each to complete. A total of 24 different timed 

reading passages were selected from the timed reading exercise section of Reading Power 

2 (3rd edition) (Jeffries & Mikulecky, 2011) . Two timed reading exercises were 

completed in class each week for 12 weeks. These exercises were the same format as the 

reading rate tests that were chosen from the Reading Power 2 (2nd edition) (Jeffries & 

Mikulecky, 2009). Because different versions of the textbooks were used, there was no 

overlap in the content covered in class and the six reading rate tests. The timed reading 

task began with the instructor starting a stopwatch projected on a screen at the front of the 

class. The participants read the first text and noted their reading time, turned over the 

worksheet, and answered the six reading comprehension questions without looking back 

at the text. Once finished, they noted the start time of the second reading text and 

followed the same procedure. For all of the participants that engaged in extensive reading, 

various tasks were completed in class to help ensure that they were reading the assigned 

graded readers, and that they were able to comprehend the contents. As part of the normal 

class time after the 30 minutes of treatment, the participants discussed the assigned 

graded readers in small groups. If any participants had not read the assigned book, or did 

not comprehend the content, this activity identified them and helped them to understand 

the story by discussion information with other participants about the book. In addition, 

they completed short comprehension quizzes based on each of the 32 graded readers in 

class. These quizzes were administered using the Xreading.com website and were done 

via the participants’ smartphones or PCs. This allowed their progress and completion 
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rates to be monitored by the instructor and myself. Participants who read more than the 

required 32 graded readers were required to complete the quizzes on their own. In both 

cases, the participants were required to get a score of 60% on each quiz and could retake 

the quiz until a passing grade was achieved. 

 

Qualitative Data Collection  

The current study can be viewed as a mixed methods study based on an 

explanatory design. The purpose of the qualitative nature of hypothesis 5 was to expand, 

or help explain, some of the quantitative findings of hypotheses 1 through 4. In order to 

address hypothesis 5, and to add to the quantitative data gathered in this study, semi-

structured interviews were conducted with nine participants, followed by a brief open-

ended post-study survey administered to all participants. Interviews in general provide 

researchers with “insights into people’s experiences, beliefs, perceptions, and 

motivations…” (Heigham & Croker, 2009, p. 187). A semi-structured interview can 

provide a “clear picture of topics that need to be covered but is prepared to allow the 

interview to develop in unexpected directions” (Heigham & Croker, 2009, p. 186). 

The nine participants were chosen for the interviews based on their treatment 

groups with three participants from the ER group, 3 from the ER + WR group, and 3 

from the ER + WR + TR group. In addition, pre-study TOEIC Bridge scores, Vocabulary 

Size Test scores, the number of words read, and their reading comprehension score gains 

at the end of the study were also selection criteria. Based on the mean scores of the 

criteria listed, 1 participant who was below the reading comprehension mean but scored 

above the mean on the TOEIC Bridge test and VST mean, 1 who was near the reading 
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comprehension, TOEIC Bridget test, and VST mean, and 1 who was above the reading 

comprehension mean but scored below the TOEIC Bridge test and VST mean were 

chosen from each treatment group. In total three participants were predicted to be low-

level readers based on their below the mean scores but who performed above the mean on 

the reading comprehension test (Low-High), three normal participants who performed as 

predicted on their mean scores reading comprehension (Normal), and three high-level 

participants who were predicted to perform above the mean, but who performed below 

the mean on the reading comprehension test were selected. The interview questions were 

provided both in English and Japanese, and the participants were told to respond in which 

ever language they preferred. The main purpose for conducting the interviews was to 

identify possible reasons for the unexpected or expected results they produced in the 

reading comprehension test, and to highlight any connects to the various treatments. 

However, Question 1 was asked to explore why participants had read above or below the 

expected number of books. Question 2 was asked to learn reasons for book choice. 

Question 3 explored motivational reasons for the volume of books read. Question 4 was 

asked as a reflection the value of the course. Finally, Question 5 was asked to elicit 

opinions about specific training tasks received by each participant during the course. See 

Appendix K for a list of interview questions used. 

As mentioned above, the purpose of the interview questions was to identify 

possible reasons for the differences in expected outcomes from the selected participants, 

and to provide support for the quantitative data. To achieve these purposes, a semi-

structured interview format was chosen as it allows for a combination of specific 

questions intended to elicit specific information such as perceived reasons for test 
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outcomes or opinions about tasks. The semi-structured format allowed for a common set 

of questions to asked to all participants, and also allowed participants to freely expand on 

their responses. This pattern of a specific question and expansion allowed for 

comparisons between interviewee responses because it kept the participants’ focus on the 

same topic. In addition, a semi-structured format allowed me to be flexible and probe 

deeper for more explanation of responses where it was deemed necessary. Below are the 

interview questions used, presented in both English and Japanese. 

1. How many books/words have your read so far? 
今まで何冊本/単語を読みましたか？ 
 
2. Which book did you enjoy the most? Why? 
どの本が一番面白かったですか？なぜですか？ 
 
3. I see that you have read a lot of/only few books. Can you tell me why? 
たくさん本を読んでいるようですが、それはなぜですか？ 
本をあまり読んでいないようですが、それはなぜですか？ 
 
4. How do you think that your reading ability has changed? Why?  
読む力はどのように変わりましたか？ 

 
5. How do you feel the (    ) activity in class helped your reading ability? 
クラスで行ったは、読む力の向上にどのような影響を与えましたか？ 

 

I conducted all of the interviews in Japanese, and audio recorded for later transcription 

and coding. The audio recordings were first translated from Japanese to English by a full-

time native Japanese speaking university professor from the faculty of foreign languages 

with over twenty years of experience who is highly proficient in English with near native 

English proficiency. 

Next, the English version of the transcribed interview data were analyzed and 

coded. First, the transcribed data were transformed into a more usable form using an 
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effect matrix. The effect matrix design using Excel is a simple, yet effective way to 

summarize data and allow for pattern analysis. It allows “for uncovering, analyzing, 

and/or displaying different effects or outcomes from the perspectives of different groups” 

(Brown, 2014). In this study, the effect matrix design was created in a spreadsheet and 

consisted of the interview questions along the vertical axis, and two columns along the 

horizontal axis. The first column was for a yes or no reply from the interviewees, and the 

second column was a summary of follow-up comments made by the interviewees. This 

initial effect matrix allowed for further analysis of the responses, outcomes, and the 

identification of emerging patterns. 

The second part of the qualitative data collection was based on a post-study 

survey. At the end of the fall term, the survey was administered to all participants of the 

study. The goal of administering this survey was to investigate participant perceptions 

about reading rate and reading comprehension development, and to better understand the 

quantitative results. See Appendix L for the post-study survey. The survey contained 

three open-ended questions designed to gather data on participant perceptions of their 

learning. It also provided them with the means to express opinions about the training 

tasks they completed. Below are the questions presented in both English and Japanese. 

1. Did you feel that your reading speed improved? Yes-What activity do you think 
helped the most? No-Why not? 
読む速度は上がりましたか？はい－どのアクティビティが一番効果的でした

か？いいえ－なぜですか？ 
 

2. Do you feel that your reading comprehension ability improved? Yes-What 
activity do you think helped the most? No-Why not? 
読解力は上がりましたか？はい－どのアクティビティが一番効果的でしたか？

いいえ－なぜですか？ 
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3. Please add any comments about the classroom activities, any changes in your 
reading ability, or other comments in general. 
クラス・アクティビティの感想、自分の読む力の変化について、もしくはその

他の意見を自由に記入してください。 
 
Again, the effect matrix design was used to analyze the data from the survey. By using 

the effect matrix for the survey data as well as the interviews, data from both sources 

were more comparable. 

 

Participant Screening 

Prior to conducting data analyses, a review of the criteria for allowable data was 

done. In order for participant data to be included, they had to attend enough classes to be 

eligible for course credit. Ten participants who missed more than three classes in an 

academic semester were removed from the data set. Based on the background survey 

conducted at the start of the study, six participants with previous extensive reading 

experience, two who had multiple study abroad experiences were also removed. In 

addition, five participants who produced suspicious results in reading speeds or test 

scores were also removed. For example, in the reaction time tests, participants who 

produced responses of less than 200 ms were also removed because a response below 200 

ms was seen as a preemptive guess. For the pronunciation tests, five participants who 

skipped more than five words in a single test were removed. Finally, 1 participant who 

exhibited reading speeds of over 300 words per minute were also removed. The 

comparison group ended up with 53 participants, the ER group with 49 participants, the 

ER + WR group with 49 participants, and the ER + WR + TR group with 68 participants. 
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The original study began with 248 participant, but due to the application of the above 

criteria and attrition, the final number of participant included in this study was 219. 

 

Schedule 

The following time schedule was used in this study. At the start of the school year 

in April, the Vocabulary Size Test, reading comprehension test forms A and C, the Time 

1 pronunciation test, Time 1 lexical decision test, Time 1 antonym pairs test, reading rate 

test 1 and test 2, and a background survey were administered. The word recognition 

training was conducted between Weeks 2 and 14 in the spring term. Graded reader 

comprehension checks were conducted in Week 7 and Week 14 of the spring term to 

assess whether the participants understood the assigned graded readers. This was 

accomplished by reviewing the reading comprehension quizzes the participants took after 

completing each book. In Week 15, the Time 2 lexical decision test, the Time 2 antonym 

pairs test, the Time 2 pronunciation test, and reading comprehension tests forms B and C 

were administered. The fall term started in mid-September, and the treatments resumed 

from Weeks 2 through 14. Graded reader comprehension checks were conducted in 

Weeks 7 and 14 by checking the reading comprehension test scores for participants 

online using Xreading.com data to ensure that they were scoring above 60% on the 

reading comprehension questions for the core set of graded readers. In January, at the end 

of the fall term in Week 15, the Time 3 lexical decision test, the Time 3 antonym pairs 

test, the Time 3 pronunciation test, and reading comprehension test forms A and D were 

administered. After the course finished, the post-study survey was administered, and nine 

participants were selected for interviews to investigate hypothesis 5. 
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CHAPTER 4 

PRELIMINARY ANALYSES 

 

The purpose of this chapter is to report the validation results for four instruments 

used in this study by presenting preliminary analyses. Those instruments are the lexical 

decision test, the antonym pairs test, the pronunciation test, and the reading 

comprehension test. 

 

Lexical Decision Test 

The lexical decision tests administered at Time 1, Time 2, and Time 3 used the 

reaction time software Superlab (Version 5.0, 2014). Participant responses were 

measured in milliseconds (ms). According to Jiang (2012), only correct responses for 

reaction time data should be analyzed as long as less than 30% of the responses for a 

participant are incorrect. This criterion was met for the lexical decision tests and no 

participants were removed for this reason. In order to acquire validity evidence, the 

descriptive statistics were assessed by comparing the first 1,000 through the fourth 1,000 

word frequency levels for Times 1, 2, and 3. 

The reaction times for the lexical decision tests demonstrated that as the frequency 

level increased from the first to the fourth 1,000 word frequency bands, the 

corresponding reaction times increased as well. This result shows that item difficulty 

performed as expected for all three test times. In addition, an overall improvement in the 
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reaction times over the three test times demonstrated that the participants’ reaction times 

were improving. See Table 10 for the descriptive statistics. 

Although the reaction times were the main point of the comparison, some of the 

tests and word frequency levels had skewness or kurtosis statistics that were beyond what 

is considered an acceptable value of +/- 3.29 (Kim, 2013) with sample sizes between 50 

and 300 an alpha level of 0.05. The 1,000 word frequency band at Time 2 showed a 

skewness value of 3.52, just beyond the acceptable level. When kurtosis values were 

checked, the 1,000 frequency band at Time 1 produced a kurtosis value of 4.48, and the 

4,000 word frequency band at Time 2 had a value of 7.12. One reason for these high 

values could be that participants already knew some of the high-frequency items at these 

levels, thus leading to a high skewness value. Additionally, because the tests were 

assessed using all 219 participants, and the focus was on the reaction times rather than 

establishing normality at this stage, the descriptive statistics were considered acceptable. 

 

Antonym Pairs Test 

The antonym pairs tests used at Time 1, Time 2, and Time 3 were conducted 

using the Superlab software (Version 5.0, 2014) and responses were again measured in 

milliseconds (ms). As with the lexical decision tests, in order to acquire validity evidence, 

the descriptive statistics were assessed by comparing the first 1,000 through the fourth 

1,000 word frequency levels of each test for Time 1, 2, and 3. See Table 11 for the 

descriptive statistics.
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Table 10. Descriptive Statistics for Lexical Decision Tests 1-3 by Vocabulary Frequency 
Test Frequency M SE 95%CI SD Skewness SES Kurtosis SEK 
Time 1          
 1,000 1,372.75 13.96 [1,337.10, 1,393.07] 204.50 1.67 .17 4.48 .33 
 2,000 1,411.62 12.45 [1,383.33, 1,435.75] 182.86 .94 .17 1.29 .33 
 3,000 1,483.66 15.78 [1,448.46, 1,515.05] 228.60 .95 .17 1.07 .33 
 4,000 1,507.83 15.71 [1,480.20, 1,548.46] 229.15 .96 .17 1.30 .33 
Time 2          
 1,000 1,248.67 13.23 [1,244.97, 1,269.21] 193.97 3.52 .17 2.25 .33 
 2,000 1,285.88 9.15 [1,268.94, 1,307.23] 132.62 .64 .17 .76 .33 
 3,000 1,301.23 9.98 [1,279.12, 1,318.90] 143.20 .82 .17 1.01 .33 
 4,000 1,380.77 14.39 [1,390.46, 1,409.58] 201.89 1.82 .17 7.12 .33 
Time 3          
 1,000 1,211.08 7.32 [1,197.74, 1,226.67] 101.77 .48 .17 .27 .34 
 2,000 1,267.03 10.04 [1,247.02, 1,282.24] 139.86 2.03 .17 1.79 .34 
 3,000 1,293.91 11.34 [1,273.74, 1,317.51] 151.80 .98 .17 2.11 .34 
 4,000 1,310.35 10.59 [1,292.16, 1,333.07] 142.92 .97 .17 1.88 .34 
Note. Data shown in milliseconds. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of kurtosis.
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Table 11. Descriptive Statistics for Antonym Pairs Tests 1-3 by Vocabulary Frequency 
Test Frequency M SE 95%CI SD Skewness SES Kurtosis SEK 
Time 1          
 1,000 2,939.65 32.11 [2,876.30, 3,003.00] 437.94 .43 .18 .06 .36 
 2,000 3,210.20 37.01 [3,047.19, 3,193.21] 504.72 .30 .18 -.49 .36 
 3,000 3,210.35 41.46 [3,123.56, 3,292.14] 565.41 .37 .18 -.09 .36 
 4,000 3,189.17 41.04 [3,108.20, 3,270.14] 559.75 .34 .18 -.23 .36 
Time 2          
 1,000 2,587.02 17.11 [2,553.27, 2,620.78] 233.34 .44 .18 .83 .36 
 2,000 2,688.18 21.74 [2,645.30, 2,731.06] 296.44 .88 .18 .90 .36 
 3,000 2,818.29 26.40 [2,766.21, 2,870.36] 359.99 .49 .18 .09 .36 
 4,000 2,821.63 24.79 [2,772.72, 2,870.53] 338.05 .17 .18 -.44 .36 
Time 3          
 1,000 2,560.86 14.93 [2,531.41, 2,590.32] 203.60 .63 .18 .86 .36 
 2,000 2,614.00 17.13 [2,580.21, 2,647.80] 233.60 .49 .18 .12 .36 
 3,000 2,755.50 22.76 [2,710.60, 2,800.40] 310.89 .83 .18 .83 .36 
 4,000 2,749.23 22.81 [2,704.23, 2,794.23] 311.07 1.38 .18 4.06 .36 
Note. Data shown in milliseconds; CI = confidence intervals; SES = standard error of skewness; SEK = standard error of kurtosis
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The reaction times for the antonym pairs tests produced similar outcomes as the 

lexical decision tests. As the word frequency level increased from the first to the fourth 

1,000 word frequency bands, the corresponding reaction times also increased. The mean 

for the 4,000 word frequency level at Time 1 was 21.18 ms slower than the mean for the 

3,000 word frequency level mean score. With this one exception, the descriptive statistics 

showed that the item difficulty performed as expected for the main test at all three test 

times. In addition, an overall improvement in the reaction times over the three times 

demonstrated that overall, the participants’ reaction times were improving. 

Although the reaction times were the main point of the comparison, the 4,000 

word frequency band at Time 3 produced a kurtosis value of 4.06, beyond the acceptable 

value of +/- 3.29 (Kim, 2013). One explanation for this result is that the participants had 

improved their reading comprehension skills by the end of the treatment period, and 

therefore produced a more peaked distribution at this frequency band. Because the tests 

were assessed using all 219 participants, and the focus was on reaction times rather than 

establishing normality at this stage, the results were considered acceptable. 

In addition to the descriptive statistics for the lexical decision tests and antonym 

pairs tests with all of the test items, the 12 anchor items present in both tests were 

assessed by examining the descriptive statistics for Times 1, Time 2, and Time 3. 

Therefore, to ensure that the test versions were comparable, the same check was 

conducted on the 12 anchor items present in test times. The anchor item results followed 

the same pattern as the full tests. Reaction time mean scores showed that reaction times 

slowed as the word frequency level rose from the 1,000 to the 4,000 word frequency 

levels. Once again, an exception to this was seen in the antonym pairs tests for Time 1 
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with the 4,000 word frequency level mean score 12.41 ms slower than the 3,000 word 

frequency level mean score. Overall, the participants demonstrated faster reaction times 

overall from Time 1 to Time 2 and Time 2 to Time 3 in both the antonym pairs tests and 

lexical decision tests. Even with the exception noted above, these results demonstrated 

that although the test items were different for Times 1, 2, and 3, they all performed as 

well expected. See Table 12 for the descriptive statistics of the anchor items used in the 

lexical decision tests, and Table 13 for the anchor items used in the antonym pairs tests. 

 

Pronunciation Test 

The pronunciation test was examined using FACETS version 3.71.4 (Linacre, 

2014). The data from Times 1, 2 and 3 were analyzed in a single run. The fit reliability 

and fit to the Rasch model of the five raters, test time, persons and items were examined. 

The results of the FACETS analysis denoted that the mean Rasch difficulty estimates 

(Measure) for the five raters was between -.14 and .25. Although norming was done for 

all of the raters to ensure that they were assessing the pronunciation test as similarly as 

possible, as seen by the data, Rater 2 was slightly stricter than the other raters, and Rater 

5 was the most lenient. However, as seen by the infit and outfit mean square values, all 

five raters were within the acceptable range of 0.50 to 1.50. The Rasch reliability 

estimate for the raters was .98, which was excellent, according met the criteria put forth 

by Fischer (2007) which states that a reliability estimate of > .94 was considered 

excellent. The total number of interrater agreement opportunities was 51,801 of which 

46,983, or 90.7% were exact agreements, and only 36,056.7 or 69.6% were expected. The 
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Table 12. Descriptive Statistics for 12 Anchor Items Used in All Lexical Decision Tests 
Test Frequency M SE 95%CI SD Skewness SES Kurtosis SEK 

Time 1          
 1,000 1,371.55 13.95 [1,337.10, 1,393.07] 204.50 1.67 .16 4.48 .33 
 2,000 1,411.36 12.47 [1,383.33, 1,435.75] 182.86 .94 .16 1.29 .33 
 3,000 1,483.68 15.59 [1,448.46, 1,515.05] 228.60 .95 .16 1.06 .33 
 4,000 1,507.19 15.63 [1,480.20, 1,548.46] 229.15 .96 .16 1.30 .33 

Time 2          
 1,000 1,252.51 13.32 [1,220.72, 1,269.21] 193.97 3.52 .17 2.25 .33 
 2,000 1,285.54 9.12 [1,268.94, 1,307.23] 132.62 .64 .17 .76 .33 
 3,000 1,300.99 9.84 [1,279.12, 1,318.90] 142.20 .83 .17 1.01 .33 
 4,000 1,378.64 13.87 [1,351.64, 1,409.58] 201.89 1.82 .17 7.12 .33 

Time 3          
 1,000 1,211.32 7.23 [1,197.74, 1,226.67] 101.77 .48 .17 .27 .34 
 2,000 1,267.43 9.94 [1,247.02, 1,282.24] 139.86 2.03 .17 1.79 .34 
 3,000 1,293.70 10.79 [1,273.74, 1,317.51] 151.80 .98 .17 2.11 .34 
 4,000 1,311.82 10.16 [1,292.16, 1,333.07] 142.92 .97 .17 1.88 .34 

Note. Data shown in milliseconds; CI = confidence intervals; SES = standard error of skewness; SEK = standard error of kurtosis. 
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Table 13. Descriptive Statistics for 12 Anchor Items Used in All Antonym Pairs Tests 
Test Frequency M SE 95%CI SD Skewness SES Kurtosis SEK 

Time 1          
 1,000 2,937.75 29.82 [2876.30, 3003.00] 430.35 .41 .17 .03 .33 
 2,000 3,107.77 33.86 [3047.19, 3193.21] 497.70 .28 .17 -.48 .33 
 3,000 3,202.12 37.99 [3123.56, 3292.14] 558.39 .34 .17 -.17 .33 
 4,000 3,189.71 37.75 [310820, 3270.14] 554.84 .29 .17 -.30 .33 

Time 2          
 1,000 2,589.66 16.58 [2553.27, 2620.78] 243.16 .42 .17 .39 .33 
 2,000 2,688.29 20.38 [2645.30, 2731.06] 298.89 .82 .17 .66 .33 
 3,000 2,822.59 25.46 [2766.21, 2879.36] 373.35 .52 .17 -.05 .33 
 4,000 2,831.42 24.23 [2772.72, 2870.53] 355.34 .41 .17 .27 .33 

Time 3          
 1,000 2,565.53 14.60 [2531.41, 2590.32] 206.45 .66 .17 .83 .34 
 2,000 2,617.78 16.75 [2580.21, 2647.80] 236.94 .60 .17 .48 .34 
 3,000 2,760.32 22.01 [2710.60, 2800.40] 311.24 .81 .17 .71 .34 
 4,000 2,747.27 21.59 [2704.23, 2794.23] 305.35 1.36 .17 4.13 .34 

Note. Data shown in milliseconds; CI = confidence intervals; SES = standard error of skewness; SEK = standard error of kurtosis
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difference between the exact agreement value and expected agreement value was not 

substantial and indicates that the raters acted independently and demonstrated variance in 

their rating severity. Overall, the five raters had good fit to the Rasch model and 

displayed strong rater reliability. See Table 14 for the Rasch statistics for the 5 native 

English raters, and Table 15 for the Rasch statistics for the tests. 

 

Table 14. Rasch Statistics for the Five Native English Raters of the Pronunciation Test 
1-3 

Rater Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

1 -.12 .01 1.02 3.1 0.93 -6.2 .49 
2 .25 .02 0.97 -2.9 0.93 -4.0 .53 
3 .04 .03 0.96 -3.2 0.85 -6.3 .49 
4 -.03 .02 1.02 2.3 0.95 -2.3 .47 
5 -.14 .02 1.06 5.8 1.02 1.0 .47 

Note. MNSQ = mean square; ZSTD = z-score standardized value; SE = standard error. 
 

Table 15. Rasch Statistics for the Pronunciation Test at Times 1-3 

Time Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

1 .00 .01 1.08 2.0 1.04 2.6 .50 
2 .00 .01 1.01 1.7 .92 1.8 .47 
3 .00 .01 .95 -3.3 .85 -1.3 .50 

Note. MNSQ = mean square; ZSTD = z-score standardized value; SE = standard error. 
 

The Rasch statistics for the pronunciation test items at Times 1, 2, and 3 represent 

the first 20 and last 20 items for brevity (See Table 16). Similarly, the Rasch statistics for 

all 219 participants for pronunciation at Times 1, 2, and 3, were reviewed; however, the 

results for only the first 20 and last 20 participants are presented (See Table 17). Both of 

these tables represent a substantial amount of data and therefore a shortened version of 

each is used to represent the full data sets. 
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Table 16. Rasch Statistics for Items of the Pronunciation Test 1-3 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

55 2.09 .06 1.04 1.4 1.14 3.0 .16 
52 1.89 .06 1.05 2.20 1.07 1.7 .18 
50 1.63 .05 1.05 3.0 1.14 4.4 .18 
49 1.61 .05 1.00 .1 1.03 .8 .25 
42 1.57 .05 1.09 4.9 1.24 7.5 .14 
30 1.53 .05 1.07 4.2 1.11 3.6 .29 
53 1.47 .05 .97 -1.9 .97 -1.1 .29 
54 1.43 .05 .97 -1.9 .98 -.6 .29 
37 1.38 .05 1.05 3.1 1.05 1.7 .22 
43 1.33 .05 1.03 2.2 1.03 3.0 .23 
21 1.29 .05 1.05 3.2 1.07 2.9 .22 
38 1.11 .05 1.05 3.5 1.09 4.1 .22 
35 1.07 .05 1.05 3.1 1.05 2.2 .24 
40 1.02 .05 1.06 3.8 1.07 3.3 .23 
29 .97 .05 1.02 1.3 1.04 1.6 .27 
33 .95 .05 1.06 3.7 1.11 5.1 .22 
44 .69 .05 1.06 3.2 1.06 2.7 .25  
46 .67 .05 1.03 1.5 1.03 1.5 .28 
51 .62 .05 1.02 1.0 1.03 1.2 .27 
25 .47 .05 1.04 2.1 1.06 2.4 .27 

————— 
15 -.39 .06 .97 -.9 .91 -1.9 .38 
23 -.39 .06 1.00 .0 .98 -.4 .34 
16 -.45 .07 .95 -1.2 .89 -2.4 .39 
19 -.45 .07 1.01 .2 .96 -.7 .34 
31 -.49 .07 .99 -.3 .96 -.8 .36 
17 -.81 .07 .97 -.6 .93 -1.1 .38 
18 -.88 .07 .95 -1.0 .93 -1.1 .39 
11 -1.38 .09 .92 -1.3 .82 -2.2 .43 
2 -1.41 .09 .89 -1.6 .82 -3.6 .46 

13 -1.49 .09 .90 -1.4 .74 -3.2 .45 
12 -1.58 .09 .89 -1.6 .68 -3.7 .47 
3 -1.60 .09 .90 -1.5 .74 -2.9 .45 
8 -1.64 .09 .87 -1.8 .64 -4.1 .49 
1 -1.72 .10 .86 -1.9 .56 -5.0 .51 
6 -1.84 .10 .85 -1.9 .53 -5.2 .18 
9 -1.84 .10 .85 -1.9 .55 -4.9 .51 

10 -1.88 .10 .85 -1.9 .55 -4.8 .18 
4 -1.91 .10 .85 -1.9 .54 -4.8 .49 
7 -1.91 .10 .85 -1.9 .53 -5.0 .47 
5 -1.92 .10 .83 -2.1 .51 -5.5 .53 

Note. ————— = intermediate level item difficulty statistics have been deleted; MNSQ = mean 
square; ZSTD = z-score standardized value; SE = standard error. 
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Table 17. Rasch Statistics for Participants for the Pronunciation Test 1-3 

Student Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

229 2.34 .17 .90 -.9 .57 -2.0 .41 
67 2.21 .14 .94 -.7 .80 -1.1 .38 

151 2.10 .17 .94 -.5 .89 -.4 .37 
175 2.04 .16 .87 -1.3 .61 -2.1 .45 
108 2.02 .16 .86 -1.6 .62 -2.2 .48 
193 1.99 .16 .96 -.4 .75 -1.2 .39 
186 1.94 .16 .98 -.2 .81 -.9 .37 
148 1.91 .16 .98 -.1 .81 -1.0 .37 
27 1.89 .16 .95 -.5 .74 -1.4 .40 
43 1.86 .16 .98 -.2 .83 -.8 .37 

140 1.86 .12 .95 -.7 .79 -1.5 .41 
224 1.86 .15 .89 -1.3 .64 -2.2 .46 
185 1.82 .15 .85 -1.8 .60 -2.5 .49 
99 1.81 .15 .97 -.4 .77 -1.4 .42 

188 1.77 .15 .98 -.1 .81 -1.0 .39 
26 1.77 .15 .93 -.8 .72 -1.6 .43 

161 1.75 .15 .96 -.4 .85 -.8 .40 
245 1.72 .15 .96 -.4 .83 -1.0 .41 
242 1.70 .15 1.00 .0 .82 -1.0 .39 
144 1.68 .15 .91 -1.1 .72 -1.8 .45 

————— 
124 -.30 .13 1.17 2.8 1.21 2.5 .36 
10 -.32 .13 1.32 5.3 1.44 5.3 .24 
62 -.33 .13 1.27 4.5 1.36 4.4 .28 
55 -.35 .13 1.22 3.7 1.28 3.5 .32 

190 -.36 .13 1.17 2.9 1.23 2.8 .36 
48 -.44 .13 1.22 3.6 1.27 3.3 .33 
73 -.48 .11 1.17 3.3 1.26 3.6 .36 
3 -.51 .13 1.18 2.9 1.22 2.7 .35 

12 -.51 .13 1.15 2.5 1.19 2.3 .38 
141 -.57 .13 1.12 2.0 1.13 1.5 .40 

9 -.69 .13 1.22 3.4 1.32 3.5 .31 
122 -.70 .13 1.16 2.4 1.20 2.0 .36 
227 -1.22 .14 1.17 2.3 1.12 1.0 .35 
183 -1.42 .14 1.39 4.9 1.53 4.9 .14 
126 -1.42 .14 1.36 4.3 1.55 3.9 .16 
118 -1.48 .15 1.30 3.6 1.44 2.7 .21 
128 -1.53 .15 1.27 3.2 1.44 2.6 .23 
87 -1.57 .15 1.25 2.9 1.31 1.9 .25 
32 -1.63 .14 1.31 3.7 1.56 3.7 .21 
7 -1.74 .15 1.28 3.3 1.66 3.7 .19 

Note. ————— = intermediate level person ability statistics have been deleted; MNSQ = mean 
square; ZSTD = z-score standardized value. 
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The FACETS map for pronunciation Times 1, 2, and 3 was also analyzed. The 

first column in Figure 1 is the logit scale, the second represents the participants’ Rasch 

ability estimates. The third column shows the difficulty of Times 1, 2, and 3. The fourth 

column shows rater severity, and the final column shows the item difficulty estimates. As 

can been seen by the distribution of the students, the majority are between 1.0 and 1.5 

logits, meaning that they were reasonably capable at pronouncing the items. The raters 

locations reflect a high degree of reliability, although Rater 2 was slightly more severe 

than the other raters. More difficult items are towards the top and easier items are towards 

the bottom of the figure. 

 

Reading Comprehension Test 

 The original reading comprehension tests were created and validated by Burrows 

(2012), and where then modified and validated again by Matsuo (2017). For this study, 

four reading passages were selected. The Rasch dichotomous model (1960) was used to 

gather validity evidence for the four reading passages,. Analyses were conducted using 

WINSTEPS version 3.92.0 (Linacre, 2016). The data from the four passages involved a 

total of 40 items (10 items per reading comprehension test). Reading Comprehension test 

A items are items A1-A10, test B items were items B1-10, test C items were items C1-

C10 , and test D items were items D1-D10. The infit MNSQ and outfit MNSQ values fell 

within the acceptable range of .50 to 1.50. The exception was item D6, which had an 

outfit mean squared value of 2.30, and B9 with a value of 1.75. Item D6 was an 

inference-based question from reading comprehension test form D, which was 
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Figure 1. FACETS Map for Pronunciation Time 1, Time 2, and Time 3.  
+----------------------------------------------------+ 
|Measure|Students |  Test Time  | Rater|    Items    |   
|----------------------------------------------------| 
|   3   +         +             +      +             | 
|       |         |             |      |             | 
|       |         |             |      |             | 
|       |         |             |      |             | 
|       |         |             |      |             | 
|       |         |             |      |             | 
|       |         |             |      |             | 
|       | .       |             |      |             | 
|       | .       |             |      |             | 
|       | .       |             |      | 55          | 
|   2   + *       +             +      +             | 
|       | **      |             |      | 52          | 
|       | *.      |             |      |             | 
|       | ***.    |             |      |             | 
|       | ****.   |             |      | 42 49 50    | 
|       | *****.  |             |      | 30 53       | 
|       | ******* |             |      | 37 54       | 
|       | *****   |             |      | 21 43       | 
|       | ******. |             |      |             | 
|       | *****.  |             |      | 35 38       | 
|   1   + ******. +             +      + 29 40       | 
|       | ******  |             |      | 33          | 
|       | ****    |             |      |             | 
|       | ***     |             |      | 44 46       | 
|       | **.     |             |      | 51          | 
|       | **.     |             |      | 25 48       | 
|       | *       |             |      | 34 41       | 
|       | *.      |             | 2    | 47          | 
|       | *.      |             |      | 20          | 
|       | .       |             |      | 28 36       | 
*   0   * .       *   1  2  3   * 3  4 * 26 27 45    * 
|       | *.      |             | 1  5 | 22 24 32 39 | 
|       | **      |             |      | 14          | 
|       | **      |             |      |             | 
|       | .       |             |      | 15 16 23    | 
|       | *       |             |      | 19 31       | 
|       | .       |             |      |             | 
|       | .       |             |      |             | 
|       |         |             |      | 17          | 
|       |         |             |      | 18          | 
|  -1   +         +             +      +             | 
|       |         |             |      |             | 
|       | .       |             |      |             | 
|       |         |             |      |             | 
|       | .       |             |      | 2 11        | 
|       | .       |             |      | 13          | 
|       | .       |             |      | 3 8 12      | 
|       | .       |             |      | 1           | 
|       |         |             |      | 6 9         | 
|       |         |             |      | 4 5 7 10    | 
|  -2   + .       +             +      +             | 
|----------------------------------------------------| 
Note. “.” = one student; “ * ” = three students. 
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designed to be challenging. Item B9, although from an easier test form, was a more 

difficult prediction question, which might explain its difficulty and high outfit ZSTD 

value of 4.0 as well. In order to retain items D6 and B9, the person ability estimates with 

and without the two items were correlated. A Pearson correlation coefficient of .98 

between the two data sets indicated that the two items had little to no influence on the 

person ability estimates; thus, they were retained. 

 Several items fit the model well but proved to be surprisingly easy or difficult for 

participants. Item A5, which proved to be a difficult item, was a paraphrasing question 

from a relatively easy passage. The item contained the word imbue, which might have led 

to the difficulty. On the other hand, items C3 and C10, although from a more difficult 

text, proved to be easy. Both of these items were related word meaning questions. See 

Table 18 for the Rasch statistics for the reading comprehension tests forms A through D. 

Reading comprehension tests A and B were designed to be at an appropriate difficulty 

level for the participants, and tests C and D were designed to be more difficult. This 

difference is reflected by the item distribution with items C1-C10 and D1-D10 being 

generally more difficult than items A1-A10 and B1-B10. Additionally, questions 5-10 

were challenging questions, which explains their high difficulty estimates of items A5 

and B9. Items C3 and C10 were easier than expected, and one possible reason is that they 

were both paraphrasing questions, which is a question type that the participants might 

have been familiar with. 
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Table 18. Rasch Statistics for Reading Comprehension Tests A-D 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

D3 3.06 .16 0.95 -0.4 1.28 1.4 .33 
D6 2.72 .15 1.18 1.8 2.30 5.9 .08 
D1 2.15 .13 1.15 2.1 1.41 3.2 .20 
D10 2.01 .12 1.04 0.6 1.15 1.4 .33 
B9 1.65 .18 1.14 1.2 1.75 4.0 -.30 
D2 1.56 .11 0.86 -2.9 0.81 -2.5 .52 
A5 1.43 .11 0.97 -0.7 0.97 -0.5 .40 
C4 1.15 .15 1.03 0.6 1.06 0.9 .32 
D4 1.13 .11 0.76 -6.3 0.68 -5.6 .63 
C5 0.83 .15 1.11 2.4 1.11 1.9 .24 
C7 0.70 .14 1.03 0.7 1.03 0.5 .32 
C10 0.49 .14 0.93 -1.6 0.91 -1.5 .42 
C2 0.41 .15 1.04 0.9 1.08 1.4 .29 
C8 0.41 .15 1.09 2.0 1.16 2.6 .23 
A9 0.41 .10 1.02 0.4 0.99 -0.1 .33 
D8 0.30 .11 1.14 3.5 1.18 3.0 .26 
A7 0.30 .11 1.02 0.4 0.99 -0.1 .33 
D5 0.28 .11 0.88 -3.4 0.83 -3.0 .51 
C1 0.25 .15 0.91 -1.9 0.90 -1.6 .43 
D7 -0.14 .11 1.01 0.3 1.06 0.9 .35 
A4 -0.21 .11 0.97 -0.6 1.06 0.9 .35 
D9 -0.22 .11 1.30 6.1 1.44 5.1 .08 
B3 -0.23 .14 0.95 -1.0 1.00 0.0 .37 
C6 -0.68 .17 1.04 0.5 1.06 0.5 .23 
A10 -0.76 .13 0.96 -0.5 0.90 -1.6 .34 
B7 -0.80 .15 0.94 -1.0 0.90 -1.2 .39 
C9 -0.83 .17 0.99 0.0 0.90 -0.6 .30 
A1 -0.86 .13 1.01 0.2 1.40 2.8 .22 
A2 -0.88 .13 0.93 -0.8 0.79 -1.7 .35 
A8 -1.06 .14 0.98 -0.2 0.83 -1.2 .30 
B5 -1.14 .16 0.90 -1.3 0.84 -1.5 .44 
B2 -1.16 .16 0.88 -1.6 0.77 -2.3 .48 
A6 -1.17 .15 0.99 0.0 0.91 -0.5 .25 
B4 -1.21 .16 0.89 -1.3 0.93 -0.6 .43 
B6 -1.30 .17 0.95 -0.6 0.88 -1.0 .37 
C10 -1.30 .17 0.87 -1.5 0.82 -1.5 .45 
A3 -1.47 .16 0.90 -0.3 0.72 -0.5 .34 
B1 -1.87 .19 0.95 -0.3 0.91 0.5 .32 
C3 -1.94 .25 1.04 0.3 1.10 0.5 .15 
B8 -2.03 .20 0.93 -0.5 0.75 -1.3 .38 

Note. MNSQ = mean square; ZSTD = z-score standardized value. 
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 The dimensionality of the reading comprehension tests was examined through a 

Rasch principal component analysis of item residuals congruent with the criteria 

established by Linacre (2007). The focus was placed on the last three criteria because 

secondary dimensions appear in the residual contrasts. The variance explained by the 

Rasch measures was 32.2% (eigenvalue = 19.0), which was below the 50% requirement; 

however, this does not constitute evidence for multidimensionality. The separation 

statistic was 1.25, which was below the acceptable level of 2.0. The items explained 

21.2% of the variance, which was more than four times greater than the amount of 

variance explained by the first contrast at 3.7%. This meant that this criterion was met. 

The eigenvalue of the unexplained variance in the first contrast was 2.2, below the 

criterion of 3.0, and it accounted for 3.7% of the variance. Further inspection of the 

standardized residual contrast in plot 1 supported the conclusion that the items formed a 

fundamentally unidimensional construct. See Table 19 for the standardized residual 

loadings for the test items from the first contrast. The item-person map in Figure 2 shows 

the difficulty of the reading comprehension tests items.  
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Table 19. Standardized Residual Loadings for Reading Comprehension Tests A-D from 
First Contrast Sorted by Loading Value 

Item Loading Measure Infit MNSQ Outfit MNSQ 
D4 .65 1.13 0.76 0.68 
D5 .62 0.28 0.88 0.83 
D2 .52 1.56 0.86 0.81 
D10 .30 2.01 1.04 1.15 
B9 .25 1.65 1.14 1.75 
D3 .21 3.06 0.95 1.28 
A10 .16 -0.76 0.96 0.82 
D6 .09 2.72 1.18 2.30 
A8 .08 -1.06 0.98 0.82 
A7 .06 0.30 1.02 1.02 
C10 .03 0.49 0.93. 0.91 
C2 .01 0.70 1.03 1.03 
C6 .01 -0.68 1.04 1.06 
C7 .01 0.70 1.03 1.03 
C9 .01 -0.83 0.99 0.90 
A2 .00 -0.88 0.93 0.79 
C1 .00 0.25 0.91 0.90 
C4 .00 1.15 1.03 1.06 
C8 .00 0.41 1.09 1.16 
A3 -.01 -1.47 0.90 0.72 
C3 -.01 -1.94 1.04 1.10 
C5 -.02 0.83 1.11 1.11 
A4 -.03 -0.21 0.97 1.05 
A6 -.03 -1.17 0.99 0.91 
B1 -.03 -1.87 0.95 0.91 
B3 -.03 -0.23 0.95 1.00 
A5 -.05 1.43 0.97 0.97 
D1 -.05 2.15 1.15 1.41 
B6 -.06 -1.30 0.95 0.88 
A1 -.08 -0.86 1.01 1.40 
A9 -.09 0.41 1.02 0.99 
B2 -.10 -1.16 0.88 0.77 
B4 -.11 -1.21 0.89 0.93 
B10 -.15 -1.30 0.87 0.82 
B5 -.18 -1.14 0.90 0.84 
B7 -.19 -0.80 0.94 0.90 
B8 -.19 -2.03 0.93 0.75 
D7 -.33 -0.14 1.01 1.06 
D8 -.42 0.30 1.14 1.18 
D9 -.64 -0.22 1.33 1.44 

Note. MNSQ = mean square. 
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Figure 2. Wright Map for Reading Comprehension Tests A-D. 
--------------------------------------------------------------------- 
Students with higher |  More difficult items 
comprehension        |  
    5             .  + 
                     | 
                     | 
                     | 
                  .  | 
    4                + 
                     | 
                     | 
                  .  | 
                  .  | 
    3                +  D3 
                     | 
                .##  |  D6 
                     |T 
                    T| 
              .####  | 
                  .  |  D1 
    2                +  D10 
            .######  | 
                  .  |  B9 
             .##### S|  D2 
              .####  |  A5 
          .########  |S 
             .#####  |  C4     D4 
    1            .#  + 
        .##########  |  C5 
            .######  |  C7 
       .########### M| 
       .###########  |  A9     C10    C2     C8 
            .######  |  A7     C1     D5     D8 
         .#########  | 
    0        .#####  +M 
       .###########  |  A4     D7 
                    S|  B3     D9 
                .##  | 
             .#####  | 
                 .#  |  A10    C6 
               .###  |  A1     A2     B7     C9 
   -1                +  A8 
                 .#  |  A6     B2     B4     B5 
                    T|S B10    B6 
                 .#  |  A3 
                     | 
                     | 
                 .#  |  B1 
   -2                +  B8     C3 
                     | 
                     | 
                     | 
                     |T 
                  .  | 
   -3                + 
Students with lower  | 
comprehension        |  Easier items 
--------------------------------------------------------------------- 
Note. “.” = 1 to 4 students; “#” = 5 students; M = mean; S = one standard deviation from the 
mean; T = two standard deviations from the mean. 
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CHAPTER 5 

RESULTS 

 

In this chapter, the results of the analyses are presented in order to answer the five 

research hypotheses. The first four hypotheses were addressed using statistical analyses 

and the fifth hypothesis, being qualitative, was addressed through an observational 

analysis of selected participant interviews and the post-study survey responses. 

 

Hypothesis 1: Effects of Extensive Reading, Word Recognition Training, and Timed 

Reading on Word Recognition Skills 

Hypothesis 1a stated that participants from the ER + WR + TR group would show 

the greatest change in word recognition skills as assessed by the lexical decision test 

scores, antonym pairs test scores, and pronunciation test scores. Hypothesis 1b stated that 

the ER + WR would demonstrate greater change than the ER group and the comparison 

group. Hypothesis 1c stated that the ER group would demonstrate greater changes than 

the comparison group. The three dependent variables that measured the components of 

word recognition as operationalized above, were analyzed with one-way ANOVAs. 

A MANOVA was first considered for the analyses; however, when correlation 

coefficient values were checked for Time 1 for the three dependent variables, they were 

not all within the acceptable range of .30 to .70 (Field, 2009). The independent variable 

was group, and the three dependent variables were the lexical decision test (orthographic 

knowledge), antonym pairs test (semantic knowledge), and the pronunciation test 
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(phonological knowledge). As shown in Table 20, Pearson correlation coefficients were 

checked for the lexical decision test, antonym pairs test, and pronunciation test at Time 1. 

A Holm’s Bonferroni adjustment was made to control for Type 1 error; thus, a p-value 

of .017 (.05/3 = .017) was used. Although the correlation between the lexical decision test 

and antonym pairs test of r = .39 was significant at p < .001, the correlation between the 

antonym pairs test and pronunciation test was not significant, r = -.03, p = .62, and the 

correlation between the pronunciation test and lexical decision test was below the 

acceptable range, r = -.18, p < .008. Because the correlation coefficients for the three 

dependent variables did not fall within the acceptable range of .30 to .70, a series of one-

way ANOVAs were used with a Dunnett’s T3 adjustment to account for different 

variances between groups and control for Type 1 error (Maxwell, 2001). 

 

Table 20. Correlation Coefficients for the Lexical Decision Test, Antonym Pairs Test, 
and Pronunciation Test at Time 1 

 LD AT PT 
LD —   
AT .39* —  
PT -.18* -.03 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test; 
* = p < .017 (2-tailed).  
 

Test Time 1 

The assumptions of normality and equal variance between groups of the one-way 

ANOVAs for Time 1 were checked prior to conducting the analysis. The assumption of 

normality was checked by assessing whether the skewness and kurtosis values were 
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between acceptable values of -3.0 and 3.0 (Brown, 2014; Kim, 2013). This assumption 

was met for the Time 1 dependent variables. See Table 21. 

 

Table 21. Descriptive Statistics for the Lexical Decision Test, Antonym Pairs Test, and 
Pronunciation Test at Time 1 

Time 1 M SE 95% CI SD Skewness SES Kurtosis SEK 
LD 1,445.84 12.17 [1,421.86, 

1,469.82] 
180.09 .85 .16 1.18 .33 

AT 3,116.84 32.06 [3,054.64, 
3,180.03] 

474.49 .15 .16 -.35 .33 

PT 36.93 0.31 [36.32, 37.54] 4.57 .30 .16 -.05 .33 
Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; LD = lexical decision test; AT = antonym pairs test; PT = pronunciation test; LD and AT 
statistics are based on milliseconds; PT statistics are based on score. 
 

 Adding to the descriptive statistics for Time 1, Tables 22 through 25 provide the 

descriptive statistics for the lexical decision test, antonym pairs test, and pronunciation 

test for Times 1, 2, and 3 for the comparison group, ER group, ER + WR group, and ER 

+ WR + TR group. Table 22, which shows the data for the comparison group, indicates 

that the skewness and kurtosis values were all within the acceptable range of -3.0 and 3.0 

(Brown, 2014; Kim, 2013). In addition, although the comparison group made relatively 

small improvements from Time 1 to Time 3, they were not the top performing group 

compared to the three treatment groups in any of the tests from Time 1 to Time 3. 

Table 23 shows the descriptive statistics for the ER group for the lexical decision 

test, antonym pairs test, and pronunciation test for Times 1, 2, and 3. The skewness and 

kurtosis values were within the acceptable range, except for the kurtosis value of 4.6 at 

Time 2 of the lexical decision test. Although this value was above the 3.0 threshold, it 
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Table 22. Descriptive Statistics for the Lexical Decision Test, Antonym Pairs Test, and 
Pronunciation Test at Time 1-3 for the Comparison Group 

Test M SE 95% CI SD S SES K SEK 
Lexical Decision Test 
Time 1 1,456.57 21.05 [1,414,32, 1,498.81] 153.27 1.17 .33 2.1 .64 
Time 2 1,336.71 20.62 [1,295.34, 1,378.08] 150.12 1.37 .33 2.8 .64 
Time 3 1,259.18 14.39 [1,230.31, 1,288.06] 104.73 .51 .33 .74 .64 
Antonym Pairs Test 
Time 1 3,148.55 61.74 [3,024.66, 3,272.43] 449.47 .08 .33 -.42 .64 
Time 2 2,750.29 34.97 [2,680.11, 2,820.46] 254.61 .25 .33 -.34 .64 
Time 3 2,673.49 31.05 [2,611.18, 2,735.79] 226.06 1.04 .33 1.3 .64 
Pronunciation Test 
Time 1 36.39 .65 [35.09, 37.69] 4.72 .05 .33 -.39 .64 
Time 2 39.22 .66 [37.88, 40.55] 4.09 -.74 .33 .60 .64 
Time 3 40.33 .72 [38.90, 41.77] 5.20 -.50 .33 -.37 .64 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; LD = lexical decision test; AT = antonym pairs test; PT = pronunciation test; LD and AT 
statistics are based on milliseconds where faster is better; PT statistics are based on scores 
where higher is better. 
 

Table 23. Descriptive Statistics for the Lexical Decision Test, Antonym Pairs Test, and 
Pronunciation Test at Time 1-3 for the ER Group 

Test M SE 95% CI SD S SES K SEK 
Lexical Decision Test 
Time 1 1,487.52 22.10 [1,443.05, 1,531.99] 153.14 .51 .34 .31 .67 
Time 2 1,303.80 20.05 [1,263.47, 1,344.12] 138.87 1.55 .34 4.6 .67 
Time 3 1,312.30 17.40 [1,277.31, 1,347.30] 120.52 .59 .34 .69 .67 
Antonym Pairs Test 
Time 1 3,283.31 58.89 [3,164.83, 3,401.80] 408.05 -.06 .34 -.34 .67 
Time 2 2,764.67 32.28 [2,699.73, 2,829.60] 223.63 .56 .34 .57 .67 
Time 3 2,764.51 30.90 [2,702.35, 2,826.67] 214.07 .03 .34 -.1 .67 
Pronunciation Test 
Time 1 37.46 .58 [35.78, 38.10] 3.99 -.02 .34 .07 .67 
Time 2 40.85 .59 [39.67, 42.04] 4.09 -.03 .34 -.67 .67 
Time 3 42.13 .74 [40.64, 43.63] 5.15 .15 .34 -.03 .67 

Note. ER = extensive reading; CI = confidence intervals; SES = standard error of skewness; SEK 
= standard error of kurtosis; LD = lexical decision test; AT = antonym pairs test; PT = 
pronunciation test; LD and AT statistics are based on milliseconds where faster is better; PT 
statistics are based on scores where higher is better. 
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was accepted because the standard deviation was low, and the plot produced a linear 

pattern. These results also reveal that the ER group produced the largest improvement in 

reaction test time on the antonym pairs test with a reduction of 518.64 ms from Time 1 to 

Time 3. 

Table 24 shows the lexical decision test, antonym pairs test, and pronunciation 

test for Times 1, 2, and 3 for the ER + WR group. The skewness and kurtosis values were 

within the acceptable range of -3.0 and 3.0 (Brown, 2014; Kim, 2013) for Time 1 to Time 

3 on all tests. The ER + WR group produced a gain of 5.55 on the pronunciation test from 

Time 1 to Time 3. Although this was less than the improvement of the ER + WR + TR 

group, it was larger than the ER group, which improved by 4.67 and the comparison 

group, which only improved by 3.94 from Time 1 to Time 3. 

 

Table 24. Descriptive Statistics for the Lexical Decision Test, Antonym Pairs Test, and 
Pronunciation Test at Time 1-3 for the ER + WR Group 

Test M SE 95% CI SD S SES K SEK 
Lexical Decision Test 
Time 1 1,356.71 20.40 [1,315.71, 1,397.72] 142.77 .44 .34 .13 .67 
Time 2 1,262.22 18.49 [1,225.05, 1,299.40] 129.41 .42 .34 -.37 .67 
Time 3 1,249.27 16.45 [1,216.19, 1,282.34] 115.15 .33 .34 -.75 .67 
Antonym Pairs Test 
Time 1 2,942.73 67.60 [2,806.81, 3,078.66] 473.21 .64 .34 -.19 .67 
Time 2 2,750.29 34.97 [2,680.11, 2,820.46] 254.61 .25 .33 -.34 .64 
Time 3 2,572.04 30.37 [2,510.98, 2,633.10] 212.59 .33 .34 -.27 .67 
Pronunciation Test 
Time 1 36.46 .60 [36.25, 38.67] 4.21 -.01 .34 -.73 .67 
Time 2 41.86 .56 [40.73, 42.98] 3.91 -.33 .34 .01 .67 
Time 3 42.01 .79 [40.41, 43.60] 5.56 -.60 .34 .04 .67 

Note. ER+ WR = extensive reading and word recognition training group; CI = confidence 
intervals; SES = standard error of skewness; SEK = standard error of kurtosis; LD = lexical 
decision test; AT = antonym pairs test; PT = pronunciation test; LD and AT statistics are based on 
milliseconds where faster is better; PT statistics are based on scores where higher is better. 
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Finally, Table 25 provides the descriptive statistics for the ER + WR + TR group 

and shows that the skewness and kurtosis values were within the acceptable range for all 

three test times, with the exception of the lexical decision test at Time 2 with a kurtosis 

value of 3.2; this value was accepted after reviewing the plot trajectory. The ER + WR + 

TR group also showed the largest improvement on the lexical decision test with a 

reduction in reaction time of 207.04 ms, and on the pronunciation test with an average 

gain of 8.35 from Time 1 to Time 3. Overall, Tables 22 through 25 provide evidence that 

the treatment groups showed improvement from Time 1 to Time 3. They also lend partial 

support to hypothesis 1a in that the ER + WR + TR group did not produce the largest 

change in all three tests. Hypothesis 1b was also partially supported because the 

 

Table 25. Descriptive Statistics for the Lexical Decision Test, Antonym Pairs Test, and 
Pronunciation Test at Time 1-3 for the ER + WR + TR Group 

Test M SE 95% CI SD S SES K SEK 
Lexical Decision Test 
Time 1 1,471.90 26.29 [1,419.44, 1,524.35] 218.38 .86 .29 .62 .57 
Time 2 1,305.22 16.13 [1,273.04, 1,337.41] 133.98 .82 .29 3.20 .57 
Time 3 1,264.86 13.38 [1,238.15, 1,291.56] 111.17 -.02 .29 1.10 .67 
Antonym Pairs Test 
Time 1 3,100.30 60.39 [2,979.79, 3,200.82] 501.66 .21 .29 .14 .57 
Time 2 2,729.62 35.57 [2,658.64, 2,800.60] 295.48 .19 .29 .13 .57 
Time 3 2,678.64 27.22 [2,624.32, 2,732.96] 226.12 .40 .29 .74 .57 
Pronunciation Test 
Time 1 36.96 .61 [35.73, 38.18] 5.09 -.20 .29 -.22 .57 
Time 2 41.81 .51 [40.80, 42.82] 4.20 -.35 .29 -.50 .57 
Time 3 45.31 .57 [44.18, 46.44] 4.71 -.73 .29 .24 .57 

Note. ER+ WR + TR = extensive reading, word recognition training, and timed reading group; CI 
= confidence intervals; SES = standard error of skewness; SEK = standard error of kurtosis; LD = 
lexical decision test; AT = antonym pairs test; PT = pronunciation test; LD and AT statistics are 
based on milliseconds where faster is better; PT statistics are based on scores where higher is 
better. 
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ER + WR group showed greater change on the pronunciation test compared to the ER 

and comparison groups. Hypothesis 1c was also partially supported given that the ER 

group outperformed the comparison group on the amount of change on the antonym pairs 

test and pronunciation test. 

Next, the assumption of equal variance among groups was checked by examining 

Levene’s test of equality of error variance for the Time 1 dependent variables. Levene’s 

test was not significant for the antonym pairs test, F(3, 215) = 4.48, p = .68, or the 

pronunciation test, F(3, 215) = .965, p = .410. However, Levene’s test was significant for 

the lexical decision test, F(3, 215) = 5.76, p = .009. Because the variances among the 

groups were unequal, Welch and Brown-Forsythe tests were used. Both tests were 

significant; therefore, only the results of the Welch test are reported. The ANOVA for the 

lexical decision test at Time 1 was significant, F(3, 118) = 7.69, p < .001; post hoc tests 

were conducted using Dunnett’s T3 test, as it does not assume equal variances among 

groups and also controls for Type 1 error . See Table 26 for the pairwise comparisons. 

Because there were differences among the four groups at Time 1 for the 

dependent variable lexical decision test as seen in the table above, the Time 1 data for the 

three dependent variables were used as a covariate for the Time 2 and Time 3 tests. 

Next, two ANCOVAs were conducted. The independent variable was group (four 

groups; comparison, ER, ER + WR, and ER + WR + TR), and the three dependent 

variables were the lexical decision test, the antonym pairs test, and the pronunciation test 

for Times 2 and Time 3 using the Time 1 results as the covariate. The objective of these 

analyses was to identify changes in word recognition ability between the four groups. 
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Table 26. Pairwise Comparisons for the Lexical Decision Test at Time 1 
 

Time 1 
Mean 

difference 
 

SE 
 
p 

 
95% CI 

Comparison & ER -30.96 30.53 .891 [-112.85, 50,94] 
Comparison & 
ER+WR 

99.85* 29.31 .006 [21.25, 178.46] 

Comparison & 
ER+WR+TR 

-15.33 33.68 .998 [-105.37, 74.70] 

ER & ER+WR 130.81* 30.08 .001 [50.06, 211.56] 
ER & ER+WR+TR  15.62 34.35 .998 [-76.25, 107.50] 
ER+WR & 
ER+WR+TR 

-115.18 33.27 .005 -204.18, -26.19] 

Note. * = significant at p < .05; CI = confidence intervals; ER = extensive reading group; ER+WR 
= extensive reading and word recognition training group; ER+WR+TR = extensive reading, word 
recognition training, and timed reading group; All statistics are based on milliseconds, lower 
numbers are faster times. 
 

Lexical Decision Test  

Prior to conducting the ANCOVA for Time 2, the assumptions were first checked. 

The assumption of normality for Time 2 was checked by assessing whether the skewness 

and kurtosis values were between acceptable values of -3.0 and 3.0 (Brown, 2014; Kim, 

2013). This assumption was met for the variable lexical decision test variable. See Table 

27 for the descriptive statistics. 

Next, the assumption of homogeneity of variance was checked and met. Levene’s 

test was not significant, F(3, 215) = .622 p = .602; thus, the assumption of equal 

variances among treatment groups was met. Following this, the homogeneity-of-slopes 

assumption between the covariate and dependent variable lexical decision test at Time 2 

between 
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Table 27. Descriptive Statistics for the Lexical Decision Test at Time 2 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 2 1,302.91 9.43 [1,284.33, 1,321.49] 139.54 1.06 .16 2.72 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; All statistics are based on milliseconds. 
 

groups was checked. The results were, F(3, 215) = 3.03, MSE = 14,161.1, p = .03, partial 

h2 = .04. The significant result indicated differences between groups; therefore, simple 

group main effects were conducted at low (1,265.75), medium (1,445.84), and high 

(1,625.93) values on the covariate. These values represented the mean value of the Time 

2 lexical decision test ±1 SD. A Holm’s Bonferroni adjusted p-value of .017 (.05 / 3 

= .017) was required for significance in the analysis. The result, F(3, 211) = 1.50, MSE = 

14,161.1, p = .22, and partial h2 = .04, was not significant; therefore, pairwise 

comparisons were not examined. 

Next, the data for the Time 3 lexical decision test were checked. The assumptions 

for the ANCOVA were checked prior to analyzing the Time 3 data. The assumption of 

normality was met, as the skewness and kurtosis values were between acceptable values 

of -3.0 and 3.0. See Table 28 for the descriptive statistics. 

 

Table 28. Descriptive Statistics for the Lexical Decision Test at Time 3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 3 1,270.39 7.72 [1,255.18, 1,285.61] 114.24 .35 .16 .52 .33 

Note. M = mean; SE = standard error; CI = confidence intervals; SD = standard deviation; SES = 
standard error of skewness; SEK = standard error of kurtosis; All statistics are based on 
milliseconds. 
 

Levene’s test was not significant, F(3,215) = .607, p = .611; thus, the assumption 

of equal variances among treatment groups for this variable was met. The homogeneity-
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of-slopes assumption was checked next and met. The relationship between the covariate 

(i.e., lexical decision test at Time 1) and dependent variable lexical decision test in Time 

3 did not differ significantly as a function of the independent variable, F(3, 211) = 1.11, 

MSE = 10,478, p = .35, partial h2 = .02. The ANCOVA was not significant, F(3, 214) = 

2.13, MSE = 10,493.9, p = .10, partial h2 = .03; thus, no follow-up tests were conducted. 

 

Antonym Pairs Test 

The assumptions for the ANCOVAs for the antonym pairs test for Time 2 were 

checked prior to conducting the analysis. The assumption of normality at Time 2 and 

Time 3 was checked by assessing whether the skewness and kurtosis values were 

between the acceptable values of -3.0 and 3.0 (Brown, 2014; Kim, 2013). This 

assumption was met for Time 2 and Time 3. See Table 29. 

 

Table 29. Descriptive Statistics for the Antonym Pairs Test at Time 2 and Time 3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 2 2,733.15 19.06 [2,965.58, 2,770.71] 282.08 .30 .16 -.05 .33 
Time 3 2,672.36 15.43 [2,641.96, 2,702.76] 228.28 .42 .16 .25 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; All statistics are based on milliseconds. 
 

Levene’s test value was not significant, F(3, 215) = 1.953, p = .122; thus, the 

assumption of equal variances among treatment groups was met. A preliminary analysis 

was conducted to check the homogeneity-of-slopes assumption between the covariate 

(i.e., antonym pairs test at Time 1) and dependent variable between groups. The results 

were not significant, F(3, 211) = 1.92, MSE = 57,936.80, p = .13, partial h2 = .03; thus, 
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the analysis was conducted. The univariate ANCOVA was not significant, F(3, 214) 

= .163, MSE = 58,683.8, p = .92, partial h2 = .002; therefore, pairwise comparisons were 

not conducted. 

Next, the assumptions of the ANCOVA for the dependent variable antonym pairs 

test at Time 3 were checked prior to the analysis. As shown above, normality 

assumptions were met, and Levene’s test was not significant, F(3, 215) = .411, p = .75; 

thus, the assumption of equal variances among treatment groups was met. The 

homogeneity-of-slopes assumption was checked; the relationship between the covariate 

(i.e., antonym pairs test at Time 1) and the dependent variable did not significantly differ 

as a function of the independent variable. The results for the antonym pairs test at Time 3 

was not significant, F(3, 211) = .591, MSE = 39,528.5, p = .622, partial h2 = .008. The 

ANCOVA was significant, F(3, 214) = 2.92, MSE = 39,301.83, p = .04, partial h2 = .04. 

Post hoc comparisons using Holm’s Bonferroni correction .05 / 4 = .013 were conducted 

to control for Type 1 error and to evaluate pairwise differences among the adjusted means 

and account for multiple comparisons (see Table 21). The mean difference values for the 

ER + WR group differed significantly from the ER group at p = .004. These findings 

supported the hypothesis 1b with respect to semantic knowledge component of word 

recognition; however, none of the groups significantly differed from the comparison 

group. See Table 30 for the pairwise comparisons. 
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Table 30. Pairwise Comparisons for the Antonym Pairs Test at Time 3 with Time 1 
Covariate 
Group Pairs MD SE p 95% CI 
Comparison & ER -62.66 39.70 .116 [-140.90, 15.59] 
Comparison & ER+WR 58.12 39.75 .145 [-20.22, 136.47] 
Comparison & 
ER+WR+TR 

-15.31 36.24 .673 [-86.73, 56.12] 

ER & ER+WR 120.78* 41.47 .004 [39.04, 202.52] 
ER & ER+WR+TR 47.35 37.64 .21 [-26.85, 121.55] 
ER+WR & ER+WR+TR -73.43 37.32 .05 [-146.99, -.132] 

Note. * = significant at p < .013 adjusted alpha; MD = mean difference; SE = standard error; CI = 
confidence interval; ER = extensive reading group; ER+WR = extensive reading and word 
recognition training group; ER+WR+TR = extensive reading, word recognition training, and timed 
reading group; All statistics are in milliseconds where faster scores are better. 
 

Pronunciation Test 

Prior to conducting the ANCOVAs for the pronunciation test at Time 2 and Time 

3, the assumptions were checked. The assumption of normality for Time 2 and Time 3 

was met, as the skewness and kurtosis values were between acceptable values of -3.0 and 

3.0 (Brown, 2014; Kim, 2013). See Table 31 for the descriptive statistics. 

 

Table 31. Descriptive Statistics for the Pronunciation Test at Time 2 and Time 3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 2 40.98 .30 [40.40, 41.57] 4.39 -.5 .16 .3 .33 
Time 3 42.67 .37 [41.94, 43.39] 5.44 -.42 .16 -.17 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis. All statistics are based on test score where higher is better. 
 

 For Time 2, Levene’s test was not significant, F(3, 215) = .497, p = .69; thus, the 

assumption of equal variances was met. A preliminary analysis was conducted to check 

the homogeneity-of-slopes assumption between the covariate (i.e., the pronunciation test 

at Time 1) and the dependent variable between groups, F(3, 211) = .68, MSE = 11.41, p 

= .567, partial h2 = .01. The non-significant result indicated no differences between 
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groups. The ANCOVA was significant, F(3, 214) = 5.10, MSE = 11.36, p = .002, partial 

h2 = .07. The pronunciation test mean scores at Time 2 supported hypothesis 1 for the 

four groups. The comparison group mean was 39.53, the ER group mean was 40.85, the 

ER + WR group mean was 41.55, and the ER + WR + TR group mean was 41.80. Post 

hoc comparisons were conducted to compare pairwise differences among the four groups 

(see Table 23). A Holm’s Bonferroni adjustment (.05 / 4 = .013) was used to control for 

Type 1 error. The adjusted means for the ER + WR group differed significantly from the 

comparison group, p = .003; the ER + WR + TR group differed significantly from the 

comparison group, p < .001. In addition, it should be noted that the ER group was close 

to the original alpha for significance from the comparison group, p = .05. See Table 32 

for the pairwise comparisons. 

 

Table 32. Pairwise Comparisons for the Pronunciation Test at Time 2 with Time 1 
Covariate 
Group Pairs MD SE p 95% CI 
Comparison & ER -1.32 .67 .05 [-2.65, .0] 
Comparison & ER+WR -2.02* .67 .003 [-3.34, -.7] 
Comparison & ER+WR+TR -2.27* .62 <.001 [-3.48, -1.05] 
ER & ER+WR -.7 .69 .31 [-2.05, .65] 
ER & ER+WR+TR -.95 .63 .14 [-2.2, .3] 
ER+WR & ER+WR+TR -.25 .63 .7 [-1.49, .1] 

Note. * = significant at p < .013 adjusted alpha; MD = mean difference; SE = standard error; CI = 
confidence interval; ER = extensive reading; ER+WR = extensive reading and word recognition 
training; ER+WR+TR = extensive reading, word recognition training, and timed reading training; 
All statistics are based on test scores where higher is better. 
 

Next, the assumptions of the ANCOVA for the pronunciation test at Time 3 were 

checked prior to conducting the analysis. The assumption of normality was met, as the 

skewness and kurtosis values were between -3.0 and 3.0 (Brown, 2014; Kim, 2013). 
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Levene’s test was not significant; thus, the assumption of equal variances was met. The 

homogeneity-of-slopes indicated that the relationship between the covariate (i.e., the 

pronunciation test at Time 1) and dependent variable did not differ significantly as a 

function of the independent variable, F(3, 211) = .94, MSE = 24.15, p = .42, partial h2 

= .01. The ANCOVA was significant, F(3, 214) = 10.67, MSE = 24.14, p < .001, partial 

h2 = .13. The mean scores supported hypothesis 1 across the four groups; the comparison 

group adjusted mean was 40.51; the ER group adjusted mean was 42.13, the ER + WR 

group adjusted mean was 41.83, and the ER + WR + TR group adjusted mean was 45.30. 

Post hoc comparisons were checked to compare pairwise differences among the four 

groups (see Table 33). A Holm’s Bonferroni adjustment (.05 / 4 = .013) was used to 

allow for multiple comparisons between the four groups and control for Type 1 error. As 

can be seen in Table 24, the ER + WR + TR group significantly outperformed the other 

three groups. 

 

Table 33. Pairwise Comparisons of the Pronunciation Test at Time 3 with Time 1 
Covariate 
Group Pairs MD SE p 95% CI 
Comparison & ER -1.62 .98 .10 [-3.56, .31] 
Comparison & ER+WR -1.33 .98 .18 [-3.25, .6] 
Comparison & 
ER+WR+TR 

-4.79* .90 <.001 [-6.56, -3.02] 

ER & ER+WR .3 1.00 .78 [-1.67, 2.26] 
ER & ER+WR+TR -3.17* .92 .001 [-4.99, -1.35] 
ER+WR & ER+WR+TR -3.46* .92 <.001 [-5.27, -1.65] 

Note. * = adjusted significance p < .013; MD = mean difference; CI = confidence intervals; ER = 
extensive reading group; ER+WR = extensive reading and word recognition group; ER+WR+TR 
= extensive reading, word recognition, and timed reading group; All statistics are test scores 
where higher is better. 
 

Hypothesis 2: Reading Rate and Reading Comprehension 
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Hypothesis 2 stated that increases in reading rate would result in an increase in 

reading comprehension. In order to investigate this issue, two dependent variables were 

measured; reading rate, measured in total seconds from two texts from each testing 

period, and total reading comprehension scores from the two reading comprehension 

texts. First, a one-way ANOVA was conducted to determine if the treatment groups 

showed differences in reading rate change, and then the descriptive statistics were 

analyzed to identify any corresponding increases in reading rate indicating that reading 

rate changes translate into changes in reading comprehension scores. 

To address the first part of hypothesis 2, a one-way analysis of variance was 

conducted using treatment group as the independent variable and reading rate for Time 1 

as the dependent variable. The assumptions for the ANOVA were checked prior to 

conducting the analysis. The assumption of normality was checked by assessing whether 

the skewness and kurtosis values were between acceptable values of -3 and 3 (Brown, 

2014; Kim, 2013). This assumption was met. See Table 25 for the descriptive statistics. 

Levene’s test of equality of error variance was inspected for the Time 1 values; the result 

was not significant, F(3, 215) = .28, p = .84, indicating that the variance among the four 

groups was equal, thus meeting the assumption of equal variance. The ANOVA was 

significant, F(3, 215) = 5.26, p = .002, partial h2 = .07. LSD Post-hoc pairwise 

comparisons were checked using the Holm’s Bonferroni correction (.05 / 4 = .013) to 

control for Type 1 error. The comparison group was significantly different from two of 

the ER + WR and ER + WR + TR groups; therefore, the Time 1 data were used as a 
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covariate for the Time 2 and Time 3 analyses. See Table 34 for the descriptive statistics 

and Table 35 for the pairwise comparisons for Time 1. 

 

Table 34. Descriptive Statistics for the Reading Rate Test at Times 1, 2, and 3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 1 464.20 8.64 [447.17, 481.23] 127.86 .32 .16 -.2 .33 
Time 2 398.96 8.01 [383.18, 414.47] 118.48 .39 .16 .4 .33 
Time 3 381.34 7.91 [365.75, 396.93] 117.05 .61 .16 .38 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; All statistics are in seconds. 
 

Table 35. Pairwise Comparisons of the Reading Rate Test at Time 1  
Group Pairs MD SE p 95% CI 
Comparison & ER 57.65 24.70 .125 [-19.2, 134.5] 
Comparison & ER+WR 80.21* 24.63 .008 [3.77, 156.65] 
Comparison & 
ER+WR+TR 

82.57* 22.7 .002 [12.12, 153.01] 

ER & ER+WR 22.55 25.24 1.000 [-55.78, 100.88 
ER & ER+WR+TR 24.91 23.36 1.000 [-47.58, 97.41] 
ER+WR & ER+WR+TR 2.36 23.22 1.000 [-69.7, 74.42]  

Note. * = adjusted significance p < .013; MD = mean difference; CI = confidence intervals; ER = 
extensive reading group; ER+WR = extensive reading and word recognition group; ER+WR+TR 
= extensive reading, word recognition, and timed reading group; All statistics are based on 
seconds.  
 

Next, univariate ANCOVAs were conducted with the independent variable group 

(four levels: comparison, ER, ER + WR, and ER + WR + TR) and the dependent variable 

reading rate for Time 2 using Time 1 as the covariate. Following this, the same format 

was used to analyze the Time 3 data using Time 1 as the covariate. The Time 1 reading 

rate test was used as the covariate for Time 2 and Time 3 because of the significant 

differences found in the Time 1 ANOVA. The objective of these analyses was to identify 

changes in reading rate between the four groups. 
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Prior to conducting the ANCOVAs for Time 2 and Time 3, the assumptions of the 

analysis were checked. The assumption of normality was checked by assessing whether 

the skewness and kurtosis values were between acceptable values of -3 and 3 (Brown, 

2014; Kim, 2013). This assumption was met for the Time 2 and Time 3 dependent 

variable. See Table 36 for further details. 

 

Table 36. Descriptive Statistics for the Reading Rate Test at Time 2 and Time 3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 2 398.96 8.01 [383.18, 414.47] 118.48 .39 .16 .4 .33 
Time 3 381.34 7.91 [365.75, 396.93] 117.05 .61 .16 .38 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; All statistics are based on seconds. 
 

For Time 2 and Time 3, a significance value of .01 was used due to the large 

sample size (N = 219) when checking for equal variances among the groups. For the 

reading rate test at Time 2 and Time 3, Levene’s test for both variables was not 

significant: Time 2, F(3, 215) = 2.34, p = .07 and partial h2 = .09, and for Time 3, F(3, 

215) = .72, p = .54 and partial h2 = .57. Based on these results, the assumption of equal 

variances among groups for this variable was also met. In addition, the homogeneity of 

slopes assumption was checked for Time 2 and Time 3. For Time 2, the results were, F(3, 

211), MSE = 6617.32, p = .004, partial h2 = .06, and for Time 3, the results were, F(3, 

211), MSE = 4690.47, p = .08, partial h2 = .03. The results indicated that the assumption 

of homogeneity of slopes was not met for Time 2 but was met for Time 3. To continue 

with the Time 2 results, simple main effects tests were conducted to allow for 

heterogeneity of slopes rather than an ANCOVA. These were done to assess differences 
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among the groups using a medium level at the mean (M = 464.20), a large level 1 SD 

(127.86) above the mean (M = 592.06), and a small level 1 SD below the mean (M = 

336.34) values for the covariate. Significance was set at p < .017 (.05 / 3 = .017) because 

three variable levels were utilized. Significant results were followed up with pairwise 

comparisons following the Holm’s Bonferroni adjustment and LSD test to control for 

Type 1 error. All three levels, low, medium, and high were significant; therefore, 

pairwise comparisons were conducted at all three levels. See Table 37 for details. 

 

Table 37. Pairwise Comparisons for the Small, Medium, and Large Differences on the 
Reading Rate Test at Time 2 with Time 1 as Covariate 
Small MD SE p 98.3% CI 
Comparison & ER -13.25 11.23 .239 [-40.27, 13.77] 
Comparison & ER+WR 39.45* 11.50 .001 [11.80, 67.11] 
Comparison & ER+WR+TR 5.29 10.51 .615 [-19.99, 30.56] 
ER & ER+WR 52.70* 12.18 .001 [23.40, 82] 
ER & ER+WR+TR 18.54 11.25 .101 [-8.53, 45.6] 
ER+WR & ER+WR+TR -34.19* 11.44 .003 [-61.68, -6.67] 
Medium     
Comparison & ER -18.29 15.50 .239 [-55.58, 19.01] 
Comparison & ER+WR 54.45* 15.87 .001 [16.29, 92.62] 
Comparison & ER+WR+TR 7.30 14.50 .615 [-27.59, 42.18] 
ER & ER+WR 72.74* 16.81 .001 [32.30, 113.18] 
ER & ER+WR+TR 25.58 15.53 .101 [-11.77, 6.94] 
ER+WR & ER+WR+TR -47.16* 15.78 .003 [-85.12, -9.19] 
Large     
Comparison & ER -23.32 19.77 .239 [-70.89, 24.24] 
Comparison & ER+WR 69.45* 20.24 .001 [20.77, 118.13] 
Comparison & ER+WR+TR 9.31 18.50 .615 [-35.19, 53.80] 
ER & ER+WR 92.77* 21.44 .001 [41.20, 144.35] 
ER & ER+WR+TR 32.63 19.81 .101 [-15.01, 80.27] 
ER+WR & ER+WR+TR -60.15* 20.13 .003 [-108.57, -11.72] 

Note. * = significant at p < .05; MD = mean difference; CI = confidence intervals; ER = extensive 
reading; ER+WR = extensive reading and word recognition group; ER+WR+TR = extensive 
reading, word recognition, and timed reading group; All statistics are based on seconds.  
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Next, a one-way ANCOVA was conducted for the reading rate at Time 3. As 

mentioned above, the assumptions of normality, equal group variance, and homogeneity-

of-slopes were met. The ANCOVA was significant, F(3, 214), MSE = 4778.17, p < .001, 

partial h2 = .57. The mean scores adjusted for initial differences using Time 1 as the 

covariate were as expected based on hypothesis 2. The adjusted mean score for the 

comparison group was M = 524.39, the ER group was M = 335.44, the ER + WR group 

was M = 349.67, and the ER + WR + TR group was M = 325.88. Follow-up LSD post 

hoc tests using Holm’s Bonferroni correction (.05 / 4 = .013) were conducted to evaluate 

the pairwise differences between groups and control for Type 1 error. Significant 

differences were found between the comparison group and the three treatment groups. 

See Table 38 for details. 

 

Table 38. Pairwise Comparisons for Reading Rate at Time 3 with Time 1 as Covariate 
Pair MD SE p 95% CI 

Comparison & ER 188.95* 13.95 .001 [161.46, 216.44] 
Comparison & 
ER+WR 

174.72* 14.03 .001 [147.06, 202.38] 

Comparison & 
ER+WR+TR 

198.51* 13.01 .001 [172.87, 224.15] 

ER & ER+WR -14.23 14.06 .313 [-41.95, 13.49] 
ER & ER+WR+TR 9.56 13.03 .464 [-16.12, 35.23] 
ER+WR & 
ER+WR+TR 

23.78 12.91 .067 [-1.67, 49.24] 

Note. * = significant at p < .013; MD = mean difference; CI = confidence intervals; ER = extensive 
reading; ER+WR = extensive reading and word recognition group; ER+WR+TR = extensive 
reading, word recognition, and timed reading group; All statistics are based on seconds.  
 

The second part of hypothesis 2 was that the significant changes in reading rate 

would translate into positive changes in reading comprehension scores. To explore this 

issue, descriptive statistics were reviewed for the dependent variable reading 
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comprehension. See Table 39 and Figure 3 for the descriptive statistics for reading 

comprehension scores for each group. As the mean scores by group indicate, the 

comparison group’s reading comprehension scores decreased from Time 1 to Time 3; 

however, the treatment groups showed positive increases in mean reading comprehension 

test scores from Time 1 to Time 3. 

 

Table 39. Descriptive Statistics for Reading Comprehension at Times 1-3 by Group 
RC Time 1 Comparison  ER  ER + WR  ER + WR + TR 

M 12.24 13.31 13.55 13.25 
SE .43 .35 .32 .38 
95% CI [11.39, 13.09] [12.61, 14.02] [12.90, 14.20] [12.50, 14.00] 
SD 3.10 2.43 2.26 3.13 
Skewness -.17 -.09 -.142 .22 
SES .33 .34 .34 .29 
Kurtosis -.06 -.04 -1.02 -.03 
SEK .64 .67 .67 .57 

RC Time 2     
M 11.07 12.98 13.41 13.29 
SE .27 .34 .28 .34 
95% CI [10.54, 11.61] [12.30, 13.66] [12.85, 13.97] [12.62, 13.96] 
SD 1.94 2.34 1.95 2.80 
Skewness -.37 .13 -.41 .02 
SES .33 .34 .34 .289 
Kurtosis -.26 .21 .49 -.52 
SEK .64 .67 .67 .57 

RC Time 3     
M 9.67 15.38 14.66 14.68 
SE .37 .26 .26 .33 
95% CI [9.02, 10.50] [14.86, 15.89] [14.14, 15.18] [14.03, 15.33] 
SD 2.68 1.77 1.81 2.70 
Skewness -.34 -.60 .004 -.59 
SES .33 .34 .34 .29 
Kurtosis .03 .74 -.63 .13 
SEK .64 .67 .67 .57 

Note. CI = confidence intervals; SES = skewness standard error; SEK = kurtosis standard error; 
ER = extensive reading; ER+WR = extensive reading and word recognition group; ER+WR+TR = 
extensive reading, word recognition, and timed reading group; All statistics are based on scores. 
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Figure 3. Mean Reading Comprehension Score for Times 1, 2, and 3 by Group. 
  

 

Note. Comparison = comparison group; ER = extensive reading; ER+WR = extensive reading 
and word recognition group; ER+WR+TR = extensive reading, word recognition, and timed 
reading group; All statistics are based on scores. 
 

Hypothesis 3: Long-Term Word Recognition Training Effect on Reading 

Comprehension 

Hypothesis 3 stated that participants who received word recognition training over 

two semesters would demonstrate greater increases in reading comprehension test scores 

than those who did not receive word recognition training. The original four groups were 

divided in to two new groups as the independent variable. The two new groups were 

based on those who did not receive word recognition training (i.e., the comparison group 

and ER group) with n = 101, and those who received word recognition training (i.e., the 

ER + WR group and ER + WR + TR group) with n = 118. These two composite groups 

were analyzed using the dependent variable of reading comprehension test scores from 
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Time 1, Time 2, and Time 3. Each test time was analyzed using a one-way ANOVA to 

investigate between-group differences. 

Prior to conducting the one-way ANOVAs for the three test times, the 

assumptions were checked for Time 1 to determine if a covariate was needed for Time 2 

and Time 3. The assumption of normality was checked by assessing whether the 

skewness and kurtosis values were between acceptable values of -3 and 3 (Brown, 2014; 

Kim, 2013). This assumption was met for the Time 1 dependent variable. See Table 40 

for the descriptive statistics. 

 

Table 40. Descriptive Statistics for the Reading Comprehension Test at Time 1 for the 
Word Recognition Training Group 

Group M SE 95% CI SD Skewness SES Kurtosis SEK 
1 12.75 .28 [12,19, 13.31] 2.84 -.27 .24 .12 .48 
2 13.37 .26 [12.86, 13.88] 2.79 .1 .22 -.02 .44 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; Group 1 = comparison and extensive reading groups; Group 2 = extensive reading and 
word recognition group and extensive reading, word recognition, and timed reading group; All 
statistics are based on scores. 
 

Levene’s test of equality of error variance was inspected and met for the Time 1 

reading comprehension scores, F(1, 217) = .012, p = .91, with the between-subjects effect 

not significant at p = .10, partial h2 = .01; thus, a covariate was not needed for Time 2 and 

Time 3 because the groups did not significantly differ at Time 1. Because the result of the 

ANOVA for Time 1 was not significant, follow up post hoc analyses were not conducted. 

Prior to conducting the one-way ANOVA for Time 2 with the reading 

comprehension test scores as the dependent variable, and group (two levels: comparison 

and ER groups that did not receive word recognition training, and ER + WR and ER + 
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WR +TR groups that did receive word recognition training) as the independent variable, 

the assumptions were checked. The assumption of normality was met given that the 

skewness and kurtosis values were between the acceptable values of -3 and 3. See Table 

41 for details. 

 

Table 41. Descriptive Statistics for the Reading Comprehension Test at Time 2 for the 
Word Recognition Training Group 
Group M SE 95% CI SD Skewness SES Kurtosis SEK 

1 11.98 .23 [11.52, 12.44] 2.33 .15 .24 .32 .48 
2 13.34 .23 [12.89, 13.79] 2.47 -.09 .22 -.14 .44 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; Group 1 = comparison and extensive reading groups; Group 2 = extensive reading and 
word recognition group and extensive reading, word recognition, and timed reading group; All 
statistics are based on scores. 
 

Levene’s test of equality of error variance was not significant, F(1, 217) = .60, p 

= .44, thus meeting the assumption of equal variances. The ANOVA for Time 2 reading 

comprehension scores was significant, F(1, 217) = 17.38, p < .001, partial h2 = .07.  

For the Time 3 reading comprehension scores, once again assumptions were 

checked prior to conducting the one-way ANOVA. The assumption of normality was met 

because skewness and kurtosis were between the acceptable values of -3 and 3. See Table 

42 for further details. 

Levene’s test was significant, F(1, 217) = 27.89, p < .001; thus, the assumption of 

equal variances for the dependent variable was not met. Because Levene’s test was 

significant and violated the assumption of equal variances, Welch and Brown Forsythe 

tests were used. Both tests were statistically significant, therefore only the Welch test is 

reported here. The ANOVA result was significant, F(1, 217) = 30.27, p < .001, partial h2 
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= .12. This result from the Time 3 reading comprehension test scores indicated that there 

was a difference between the two groups. 

 

Table 42. Descriptive Statistics for the Reading Comprehension Test at Time 3 for the 
Word Recognition Training Group 
Group M SE 95% CI SD Skewness SES Kurtosis SEK 

1 12.43 .36 [11.71, 13.14] 3.63 -.42 .24 -.58 .48 
2 14.67 .22 [14.24, 15.10] 2.36 -.5 .22 .36 .44 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; Group 1 = comparison and extensive reading groups; Group 2 = extensive reading and 
word recognition group and extensive reading, word recognition, and timed reading group; All 
statistics are based on scores. 
 

Hypothesis 4: Correlations Between Groups for Word Recognition and Reading 

Comprehension 

Hypothesis 4 stated that the two groups that received word recognition training 

would show more change than the groups who did not receive word recognition training 

in respect to correlations between word recognition, its components, and reading 

comprehension. To investigate this issue, Pearson correlation coefficients were inspected. 

Correlation coefficients were assessed measuring five dependent variables by group. See 

Tables 43 through 50 for the correlation coefficients for the four treatment groups and the 

change in scores from Time 1 to Time 2, and from Time 1 to Time 3. 
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Table 43. Correlations Coefficients for the Change Scores from Time 1 to Time 2 for the 
Comparison Group 

 LD2 AT2 PT2 WR2 RC2 
LD2 —     
AT2 .06 —    
PT2 .05 .38** —   
WR2 -.13 -.03 -.13 —  
RC2 .14 .27* -.01 -.17 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

Table 44. Correlations Coefficients for the Change Scores from Time 1 to Time 3 for the 
Comparison Group 

 LD3 AT3 PT3 WR3 RC3 
LD3 —     
AT3 .18 —    
PT3 .09 .16 —   
WR3 .20 -.09 -.20 —  
RC3 .15 .34* .05 -.13 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

Table 45. Correlations Coefficients for the Change Score from Time 1 to Time 2 for the 
Extensive Reading Group 

 LD2 AT2 PT2 WR2 RC2 
LD2 —     
AT2 .36* —    
PT2 -.08 -.04 —   
WR2 .10 .25 .01 —  
RC2 -.21 -.42** .06 -.02 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
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Table 46. Correlations Coefficients for the Change Score from Time 1 to Time 3 for the 
Extensive Reading Group 

 LD3 AT3 PT3 WR3 RC3 
LD3 —     
AT3 .35* —    
PT3 .13 .15 —   
WR3 .05 .36* .28 —  
RC3 -.20 -.42** -.02 -.01 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

Table 47. Correlation Coefficients for the Change Scores from Time 1 to Time 2 for 
Extensive Reading and Word Recognition Group 

 LD2 AT2 PT2 WR2 RC2 
LD2 —     
AT2 .03 —    
PT2 -.06 .27 —   
WR2 -.01 .05 -.08 —  
RC2 .03 .06 .34* -.11 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

Table 48. Correlation Coefficients for the Change Scores from Time 1 to Time 3 for 
Extensive Reading and Word Recognition Group 

 LD3 AT3 PT3 WR3 RC3 
LD3 —     
AT3 .06 —    
PT3 -.12 -.29* —   
WR3 .09 .04 -.11 —  
RC3 .02 -.39* -.01 .14 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
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Table 49. Correlation Coefficients for the Change Scores from Time 1 to Time 2 for the 
Extensive Reading, Word Recognition Training, and Timed Reading Group 

 LD2 AT2 PT2 WR2 RC2 
LD2 —     
AT2 .21 —    
PT2 .16 .03 —   
WR2 .29* .22 .04 —  
RC2 -.02 .20 -.05 .13 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

Table 50. Correlation Coefficients for the Change Scores from Time 1 to Time 3 for the 
Extensive Reading, Word Recognition Training, and Timed Reading Group 

 LD3 AT3 PT3 WR3 RC3 
LD3 —     
AT3 .34** —    
PT3 -.15 -.11 —   
WR3 .06 .15 .1 —  
RC3 -.05 .01 .05 -.01 — 

Note. LD = lexical decision test, AT = antonym pairs test, PT = pronunciation test, WR = 
composite word recognition z-score, RC = reading comprehension test. * = p < .05, ** = p < .01 
level (two-tailed); All statistics based on z-scores. 
 

The five dependent variables were; the lexical decision test, the antonym pairs 

test, the pronunciation test, reading comprehension test, and a composite z-score of word 

recognition ability composed of the combined lexical decision z-scores, antonym pairs 

test z-scores, and pronunciation test z-scores. The composite variables of word 

recognition (lexical test, antonym pairs test, and pronunciation test) were checked 

individually in case the correlations between the word recognition composite scores and 

reading comprehension test scores were not significant. In other words, to avoid any 

chance of hidden significance within the composite word recognition scores, each 
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component was checked individually. Change scores were calculated between Time 1 

and Time 2, and Time 1 and Time 3 for each dependent variable by group. 

Prior to running the Pearson correlation analysis, the assumption of normality was 

checked for all dependent variables of the change scores from Time 1 to Time 2 and 

Time 1 to Time 3. The assumption was met, as the skewness and kurtosis values were 

between the acceptable values of -3 and 3 (Brown, 2014; Kim, 2013). Next, the Shapiro-

Wilk values were checked for significance. For the ER group, no Shapiro-Wilk values 

were significant at p < .05. For the comparison group, the reading comprehension test at 

Time 3 change had a significant Shapiro-Wilk value at p < .05. For the extensive reading 

and word recognition training group, the lexical decision test at Time 3 change, and 

antonym pair test at Time 2 change were significant at p < .05. For the extensive reading, 

word recognition training, and timed reading group, the lexical decision test and antonym 

pair test for Time 2, and lexical decision test for Time 3 changes were significant at p 

< .05. However, because significance can be produced by larger N-sizes such as that in 

this study (Field, 2009), and the skewness and kurtosis values were all between the 

acceptable values of -3 and 3, the assumption of normality was accepted as met for all 

dependent variables. 

Next the assumptions of linearity and homoscedasticity were checked by 

assessing scatter plots for each variable and group. The scatter plots of each variable met 

the assumption of linearity. In addition, the plots were equidistant from the line marker, 

therefore meeting the homoscedasticity assumption. 
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Correlation coefficients were then computed between the five dependent variables 

from Time 1 and Time 2, and Time 1 and Time 3 for each group. In order to control for 

Type 1 errors across the five dependent variables, a Holm’s Bonferroni correction with p 

< .01 (.05 / 5 = .01) was used. The descriptive statistics for the four groups are shown in 

Table 51 through Table 54. 

 Because this hypothesis was most concerned with results pertaining to significant 

correlations with reading comprehension, those findings are reported here. The ER group 

was the only group that produced statistically significant correlations between the 

components of word recognition and reading comprehension based on the adjusted alpha 

of p < .01. The ER group produced significant negative correlations between the antonym 

pairs test and reading comprehension test at Time 2, r = -.42, p = .003 two-tailed test, and 

again at Time 3, r = -.39, p = .003 two-tailed test. These significant negative results 

indicate that as the reading comprehension scores improved, so did the scores for the 

semantic knowledge variable, the APT scores. As participants improved their semantic 

knowledge, they were able to read faster. All other groups and variable comparisons 

produced significance at the original p < .05 or did not produce significant correlations. 

 

Hypothesis 5: Unexpectedly Good and Poor Reader Differences in Reading 

Comprehension Change 

Hypothesis 5 was that participants who had Vocabulary Size Test and TOEIC 

Bridge test scores above the mean prior to the study would produce gains in reading 
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Table 51. Descriptive Statistics for the Change Score from Time 1 to Time 2 and Time 1 to Time 3 for the Comparison group 
 LD2 LD3 AT2 AT3 PT2 PT3 WR2 WR3 RC2 RC3 

M -119.86 -197.39 -398.26 -475.06 2.83 3.94 -.01 -.10 -1.17 -2.48 
SE 21.59 20.60 58.74 53.86 .55 .71 .09 .10 .39 .48 
95% CI 
   Lower 
   Upper 

 
-163.18 
-76.54 

 
-238.72 
-156.06 

 
-516.13 
-280.39 

 
-583.13 
-366.99 

 
1.17 
3.94 

 
2.52 
5.37 

 
-.19 
.17 

 
-.30 
.10 

 
-1.95 
-.38 

 
-3.44 
-1.52 

SD 157.17 149.94 427.64 392.08 4.04 5.17 .65 .73 2.85 3.48 
Skewnes
s 

.23 -.45 -.32 -.37 -.12 -.12 .11 .53 .02 -.55 

SES .33 .33 .33 .33 .33 .33 .33 .33 .33 .33 
Kurtosis 1.22 .79 -.51 -.51 .07 .07 .37 -.26 -.28 1.17 
SEK .64 .64 .64 .64 .64 .64 .64 .64 .64 .64 

Note. CI = confidence intervals; SES = skewness standard error; SEK = kurtosis standard error; LD = lexical decision test; AT = antonym pair test; 
PT = pronunciation test. Statistics for LD and AT are milliseconds where lower is better; Statistics for PT and RC are scores where higher is better; 
Statistics for WR are z-scores. 
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Table 52. Descriptive Statistics for the Change Score from Time 1 to Time 2 and Time 1 to Time 3 for the Extensive Reading Group 
 LD2 LD3 AT2 AT3 PT2 PT3 WR2 WR3 RC2 RC3 

M -183.73 -175.22 -518.65 -518.80 3.92 5.20 -.18 -.01 -.33 2.06 
SE 20.60 23.69 49.28 57.50 .50 .82 .07 .10 .39 .39 
95% CI 
   Lower 
   Upper 

 
-225.17 
-142.28 

 
-175.22 
-127.57 

 
-617.78 
-419.51 

 
-634.48 
-403.13 

 
2.92 
4.92 

 
3.55 
6.84 

 
-.32 
-.03 

 
-.22 
.20 

 
-1.12 

.45 

 
1.27 
2.86 

SD 142.73 164.06 341.40 398.39 3.44 5.68 .50 .73 2.71 2.73 
Skewness -.27 .31 -.18 -.25 .08 .34 -.16 -.04 .28 .45 
SES .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 
Kurtosis -.87 -.17 -.24 -.32 -.28 -.54 .37 -.78 .28 1.52 
SEK .67 .67 .67 .67 .67 .67 .67 .67 .67 .67 

Note. CI = confidence intervals; SES = skewness standard error; SEK = kurtosis standard error; LD = lexical decision test; AT = antonym pair test; 
PT = pronunciation test; Statistics for LD and AT are milliseconds where lower is better; Statistics for PT and RC are scores where higher is better; 
Statistics for WR are z-scores. 
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Table 53. Descriptive Statistics for the Change Score for Time 1 to 2 and 1 to 3 for the Extensive Reading and Word Recognition 
Group 

 LD2 LD3 AT2 AT3 PT2 PT3 WR2 WR3 RC2 RC3 
M -94.49 -107.45 -254.04 -370.69 4.40 4.55 .14 -.05 -.14 1.11 
SE 15.12 17.78 52.58 56.03 .57 .86 .08 .08 .36 .38 
95% CI 
   Lower 
   Upper 

 
-124.88 
-64.09 

 
-143.20 
-71.70 

 
-359.77 
-148.31 

 
-483.36 
-258.03 

 
3.25 
5.54 

 
2.82 
6.27 

 
-.03 
.30 

 
-.22 
.12 

 
-.87 
.58 

 
.36 

1.86 
SD 105.82 124.46 368.09 392.23 3.97 6.00 .57 .59 2.53 2.63 
Skewness -.46 -.81 .15 -.54 -.07 -.12 .26 -.58 .18 .18 
SES .34 .34 .34 .34 .34 .34 .34 .34 .34 .34 
Kurtosis 1.36 1.98 .81 -.15 -.92 -.18 .53 1.02 .52 .13 
SEK .67 .67 .67 .67 .67 .67 .67 .67 .67 .67 

Note. CI = confidence intervals; SES = skewness standard error; SEK = kurtosis standard error; LD = lexical decision test; AT = antonym pair test; 
PT = pronunciation test; Statistics for LD and AT are milliseconds where lower is better; Statistics for PT and RC are scores where higher is better; 
Statistics for WR are z-scores. 
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Table 54. Descriptive Statistics for the Change Score from Time 1 to Time 2 and Time 1 to Time 3 for the Extensive Reading, Word 
Recognition Training and Timed Reading Group 

 LD2 LD3 AT2 AT3 PT2 PT3 WR2 WR3 RC2 RC3 
M -166.68 -207.04 -370.68 -421.67 4.86 8.38 .04 .14 .04 1.43 
SE 24.37 23.25 51.92 55.33 .48 .74 .08 .09 .31 .37 
95% CI 
   Lower 
   Upper 

 
-215.31 
-118.04 

 
-253.44 
-160.64 

 
-474.29 
-267.07 

 
-532.08 
-311.25 

 
3.90 
5.81 

 
6.87 
9.83 

 
-.12 
.19 

 
-.03 
.31 

 
-.57 
.66 

 
.69 

2.18 
SD 202.45 193.14 431.30 459.63 3.98 6.16 .67 .71 2.55 3.09 
Skewness -.86 -.90 .37 .18 -.24 -.17 .32 .15 -.28 .01 
SES .29 .29 .29 .29 .29 .29 .29 .29 .29 .29 
Kurtosis 2.01 1.08 1.93 1.61 .95 .22 -.02 .12 -.24 .31 
SEK .57 .57 .57 .57 .57 .57 .57 .57 .57 .57 

Note. CI = confidence intervals; SES = skewness standard error; SEK = kurtosis standard error; LD = lexical decision test; AT = antonym pair test; 
PT = pronunciation test; Statistics for LD and AT are milliseconds where lower is better; Statistics for PT and RC are scores where higher is better; 
Statistics for WR are z-scores.
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comprehension above the group mean. Conversely, those participants who had TOEIC 

Bridge and VST scores below the class mean would produce gains in reading 

comprehension below the class mean. Based on Perfetti’s Verbal Efficiency Theory, 

those participants who received word recognition training should have developed more 

word recognition abilities, therefore assisting their overall reading comprehension. To 

investigate this hypothesis and better understand the expected and unexpected outcomes, 

interviews were conducted and a post-study survey (See Appendix M) was distributed at 

the end of the study. 

The interviews were conducted with nine participants. Three participants from the 

ER, ER + WR, and ER + WR + TR groups were selected based on the number of books 

read, and changes in their reading comprehension test scores from Time 1 to Time 3. The 

nine participants represented three groups of participants. The first group was participants 

who based on pre-study test scores were predicted to perform above the average reading 

comprehension scores but failed to do so (High-Low group). The second group was 

selected based on pre-study test scores and was predicted to perform below the average 

reading comprehension score, but who performed well (Low-High group). The third 

group was selected based on pre-study test scores and was predicted to have close to the 

average reading comprehension score and did so or showed no significant change in 

reading comprehension scores (Normal group). The pre-study data consisted of two tests 

that were administered to all participants at the beginning of the study. The first test was 

the TOEIC Bridge test and was given to all students as a placement test in the English 

program at the university. The second test was the Vocabulary Size Test (Nation & 

Beglar, 2007). This test was administered to ensure that the participants’ vocabulary size 
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were appropriate for the study. See Table 55 for a description of the interview participant 

data. A semi-structured interview consisting of five open-ended questions was conducted 

in Japanese by me at the end of the second term. 

 

Table 55. Interviewee Data 
 

Predicted 
outcome 

group 

 
 

Treatment 
group 

 
TOEIC  
Bridge 
score 

 
 

VST 
Score 

Number 
of  

books 
read 

 
Total words 

read 

Reading 
Comprehension 

Test score 
change 

Low-High        
Student 1 ER 72 3,000 34 186,545 6 
Student 2 ER+WR 76 2,500 46 146,000 4 
Student 3 ER+WR+TR 74 2,600 72 203,334 1 

Normal       
Student 4 ER 78 3,400 81 193,153 0 
Student 5 ER+WR 76 3,300 72 211,569 -1 
Student 6 ER+WR+TR 74 2,600 72 181,966 2 

High-Low       
Student 7 ER 84 3,600 45 170,412 0 
Student 8 ER+WR 86 4,200 79 193,794 1 
Student 9 ER+WR+TR 78 4,000 46 144,434 0 

Note. Low-High = predicted low performance but performed high. Normal = performed at 
predicted levels. High-Low = predicted high performance but performed low. VST = vocabulary 
size test score. ER = extensive reading group; ER+WR = extensive reading and word recognition 
group; ER+ WR+TR = extensive reading, word recognition, and timed reading group. 
 

The interviews consisted of five questions and each interview lasted 

approximately ten minutes. See Appendix K for a list of the interview questions in 

English and Japanese. When the responses from the nine participants were reviewed, 

several comments and commonalities emerged. The responses to question 1 concerning 

the number of books read and total words read varied greatly within each group; thus, no 

clear patterns could be discerned. The responses varied greatly as seen by the number of 

books read and total words read in Table 55 above. Student 1 stated “I only read the 
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books that we were assigned.” Whereas Student 4 who read a lot said, “I like reading so I 

read a lot.” 

As for question 2, all nine participants gave similar reasons for their favorite 

book. Comments such as “I connected with the character in the story.” and “It was a book 

that I chose myself.” were common responses. Student 6 said, “I really liked the mystery 

stories. They were interesting and kept me hanging is suspense. They were great stories.” 

These comments reflected one reason that extensive reading was popular among the 

participants; they can choose books they want to read and therefore enjoy reading. The 

comments also supported one of the key tenets of an extensive reading program, and that 

is allowing readers to choose books themselves (Day & Bamford, 2002). 

The question 3 results reflected differences between the three interview groups. 

The Low-High group participants all commented that they preferred books that were 

longer but remained easy, rather than shorter, more difficult books. Student 1 only read 

34 books but read 186,545 total words. He stated, “I like longer books because the stories 

are better.” The Normal group participants commented that they wanted to complete the 

assignment given by the teacher, and that the ease of having the books available online 

via their smartphone or computer was the main reason for their reading volume. For 

example, Student 5 mentioned “I like the books that I can understand, and they were 

short and easy to read on my phone.” The High-Low group participants made similar 

comments that related to the increasing difficulty of the assigned reading, and that 

increase made reading less enjoyable for them and hindered their progress. Student 8 read 

many easy books and stated “the difficult books were not fun to read because I could not 

understand the story. I read them because they were homework.” Student 9 who read 46 
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books said, “The books that were easy to read were good but choosing them was 

confusing. I like real books more.” 

When participants were asked question 4, three areas of responses emerged for 

each group; reading speed, reading comprehension, and vocabulary. However, their 

views on their changes in these areas varied by group. The Low-High group, who scored 

above average on the reading comprehension tests, saw positive changes in all three 

areas. They also felt that the positive effects from their improvement would carry over to 

other reading tasks such as the TOEIC test. For example, Student 2 said “The words that I 

know went up for sure, and my stamina for reading improved too.” Student 3 had the 

most positive feedback. She mentioned, “my reading speed improved so much since 

April. My reading comprehension and vocabulary improved too.” The Normal group 

members commented that they did not notice much change in their reading abilities, 

primarily because much of the reading contained vocabulary they already knew or was at 

a level that was too easy for them to feel challenged. Student 5 commented, “my reading 

comprehension didn’t change much because I still have the same problem: not 

understanding all the words.” This participant also felt that reading speed did not change, 

but felt it was due to his own preference for a slow style of reading. The High-Low group 

members shared a negative view and stated that their reading ability did not change. For 

example, Student 7 commented that he thought there was no change in his reading ability 

and felt that his reading speed was already fast enough. He went on to mention that his 

idea of a long text had been changed by this experience and that he preferred much 

shorter reading passages. He also felt that his reading comprehension ability had not 

changed. Student 8 had similar opinions and mentioned, “There was no real change in my 
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vocabulary because I could already understand at least 90% of the books’ vocabulary.” 

This participant felt that his reading speed might have increased but was unsure. 

The final interview question addressed which of the word recognition training 

activities had the greatest impact on the participants from their point of view. To review, 

the word recognition training tasks consisted of flash cards (semantic training), chorusing 

(phonological training), and word matching (orthographic training). The nine 

interviewees expressed similar views about the value of these three activities in relation 

to perceived changes in their reading ability. The most valuable and impactful task was 

the flash card activity, followed by the chorusing activity, and lastly the word matching 

activity. Seven of the participants stated that both the chorusing and flash card activities 

clearly helped them with their reading ability. Student 2 felt that the flash card activity 

helped with Xreading.com the most because she knew about 35 of the 40 words each 

week. She also commented, “the chorusing activity was really helpful to remember the 

words when she reads to herself.” This is evident when the results of hypothesis 1 are 

reviewed because semantic knowledge (flashcard training) and phonological knowledge 

(chorusing) demonstrated significant differences. The interviewees also all commented 

that the word matching activity (orthographic knowledge focus) was “meaningless 

because (they) already knew the words” and that it was unclear as to why they were 

doing this activity. 

In addition to the interviews, a post-study survey given to all participants at the 

end of the study asked three general questions. See Appendix M for a list of the post-

study survey in English and Japanese. 
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Next, using an effects matrix, the responses were categorized based on similar 

responses to each question. According to Brown (2014), an effect matrix is an effective 

way to summarize data and analyze patterns by showing various outcomes from different 

groups. In the post-study survey, the effect matrix design consisted of the three questions 

along the horizontal axis and participant replies along the vertical axis. This design 

allowed for “yes” or “no” responses as well as key words in the participant responses to 

be easily highlighted and summarized. See Appendix L for a sample effect matrix used 

for interview question 1 responses. 

For questions 1 and 2, when participants’ responses were “Yes,” comments were 

reviewed, and five main activity categories emerged. The activity categories were 

vocabulary quizzes, timed reading training, TOEIC practice, Xreading.com, and flashcard 

training. Question 3 was an open-ended question; however, it was analyzed using the 

same five categories. Finally, the categorized results were reviewed by me to extrapolate 

potential patterns. See Table 56 for the summary of the post-study survey data. 

 

Table 56. Post-Study Survey Data 
Categories Question 1 Question 2 Question 3 
“Yes” reply  154 158 n/a 
Vocabulary 4 12 13 
Timed Reading 43 17 21 
TOEIC 16 24 21 
Xreading 104 70 30 
Flashcard 5 8 10 

 

Results from the post-study survey produced very strong patterns. With respect to 

question 1, 153 of the 219 participants surveyed voiced positive feedback on their 

perceived improvement in reading speed, and many attributed their progress to the 
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Xreading.com program. Many participants commented on the usefulness and 

effectiveness of accessing their reading material via Xreading.com. One participant wrote 

“I liked using my smartphone to read because I always have it with me.” and another 

wrote “It was easy to use, and I didn’t have to go to the library all the time.” The survey 

results mirror some of the comments from the interviews. Several participants remarked 

that they enjoyed reading the books they chose more than the 32 core books used in the 

study. When asked which activity was the most helpful in developing their reading rate, 

the general response was that reading large volumes of material impacted their reading 

rate most, while 43 participants wrote that the timed reading training was the most 

effective activity for developing reading speed. 

 Survey question 2 asked if the participants felt that their reading comprehension 

had improved and why; 158 participants commented that their reading comprehension 

ability improved. Xreading.com was most frequently mentioned as improving their 

reading comprehension. Additionally, the lack of positive or negative comments 

regarding the word matching activity adds support to comments from the interviews. 

Interviewees and survey responders both agreed that the word matching (orthographic 

training task) was the least useful task for reading comprehension development. 

 Finally, the comments from question 3 reflected general feelings about the course. 

Five participants alluded to their dislike of the orthographic knowledge training task. 

Their comments included remarks such as “I couldn’t understand how PowerPoint study 

helps me.” and “PowerPoint matching was not helpful for me.” A total of 21 participants 

commented that they wanted to have more focus on TOEIC score improvement, rather 

than on reading comprehension development. This common remark highlights the 
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importance that participants put on achieving a high TOEIC score. It is possible that this 

comment reflects an aspect of Japanese society in that potential employers emphasize 

standardized English proficiency scores such as those provided by the TOEIC exam 

(Rebuck, 2003). 
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CHAPTER 6 

DISCUSSION 

 

In this chapter, each hypothesis and its respective results are summarized and 

interpreted. In addition, pedagogical implications and theoretical implications are 

discussed at the end of the chapter. 

 

Hypothesis 1: Effects of Extensive Reading, Word Recognition Training, and Timed 

Reading on Word Recognition Skills 

Hypothesis 1a stated that participants from the ER + WR + TR group would 

demonstrate greater improvements in word recognition ability when compared to the 

other groups in the three measures for word recognition ability; orthographic knowledge 

using the lexical decision test, semantic knowledge using the antonym pairs test, and 

phonological knowledge using the pronunciation test. Hypothesis 1b stated that the ER + 

WR group would outperform the ER and comparison group on the word recognition tests. 

Hypothesis 1c stated that the ER group would outperform the control group on the word 

recognition tests. These hypotheses were partially supported by the results. 

Word recognition is acknowledged as a fundamental aspect of the reading 

comprehension process (Perfetti, 2007; Perfetti et al., 2005). Grabe (2009) provided a 

clear definition of word recognition as a combination of interactive sub-skills that include 

orthographic, semantic, and phonological knowledge used to decode information from a 

text that activates the accurate retrieval of lexical knowledge in the reader’s lexicon. Fast, 

accurate, and automatic processing of these sub-level skills is required in order to retrieve 
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accurate lexical information to process text and achieve reading comprehension (Perfetti, 

1985, 2007). 

Data from this study showed that although the participants in the three treatment 

groups improved their word recognition skills overall, further analyses revealed that the 

gains were found in two of the three components of word recognition among all treatment 

groups. Following is a summary of the findings of hypothesis 1a, 1b, and 1c reviewing 

each element of word recognition separately. 

 

Orthographic Knowledge 

 First, the lexical decision test, which assessed orthographic knowledge, produced 

no significant results between the four groups. Results from the ANCOVA at Time 2 

indicated that although the participants did show improvement in reaction times, there 

was no significant difference between the four groups when using Time 1 as a covariate. 

Again, at Time 3 with Time 1 as covariate, the results indicated that none of the groups 

were significantly different. One possible reason for this finding comes from the 

orthographic differences between the participants’ L1 Japanese and L2 English. 

According to the orthographic depth hypothesis (Katz & Frost, 2002), the variation 

between a language’s orthography and phonology results in different mechanics of word 

recognition. Orthographically deep languages such as English contain irregular 

grapheme-phoneme representations, whereas Japanese is considered to be shallow and 

regular. In other words, English orthography does not clearly represent its phonology; 

however, Japanese orthography more clearly represents its phonology. It is plausible that 

the ER + WR + TR group participants might have been hindered by the substantial 



 

 180 

orthographic gap that exists between written English and Japanese. Supporting this 

explanation, Akamatsu (2003) concluded that L1 learners from non-alphabetic 

backgrounds were hindered by the orthographic gap present with an alphabetic L2 such 

as English. The findings from this study add to the idea that L1 Japanese readers of 

English might not be accustomed to reading a language with such a diverse grapho-

phonemic representation as that found in English. 

Another explanation for this finding is that participants in this study might have 

already automatized English orthography. Because orthographic processing is likely to be 

one of the first low-level cognitive processes to be automatized, is it feasible that the 

participants were already at a level of orthographic knowledge where further gains would 

be minuscule. The lexical decision test data show that the participants’ knowledge of 

English orthography and associated rules of acceptable letter combinations might already 

have been sufficiently developed for the English used in this study. Further gains in 

orthographic knowledge might rest in other areas such as specific letter combinations that 

have unique or unusual phonological associations in more difficult vocabulary. 

At the beginning of this study, the participants’ vocabulary level was measured 

using the Vocabulary Size Test (Nation & Beglar, 2007) and the range was between 

2,400 and 4,300 words. This same vocabulary frequency range was also used in the 

lexical decision test items. Perhaps the participants demonstrated a ceiling effect in the 

sense that they had already automatized vocabulary at the level of the items used. The 

improvement seen in the mean reaction time difference of the lexical decision test from 

Time 1 (1445.84 ms) to Time 3 (1270.39 ms) might reflect a speeding up of word 

recognition processing without the further development of orthographic knowledge. 
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This explanation is similar to one offered by Shimono (2019), who found similar 

results with respect to the effects of timed reading on word recognition development. He 

reported that timed reading had no significant effect on the development of orthographic 

knowledge for any group. Shimono also offered the orthographic gap between Japanese 

and English as one possible reason and proposed that orthographic knowledge might 

already have been automatized by participants to a high degree prior to the study. 

Similarly, Matsuo (2017) did not find a statistically significant difference in orthographic 

knowledge between high- and low-proficiency groups of Japanese university learners. 

One final reason supporting the possibility that the participants’ orthographic 

knowledge was well developed at the start of the study was the fact gains in word 

recognition ability were found in the remaining two components, phonological and 

semantic knowledge. Both phonological knowledge and semantic knowledge showed 

improvement for the groups that received word recognition training. This finding 

suggests that the word recognition training tasks focusing on orthographic development 

did not have the intended effect because the participants were at a stage where they were 

making very small amounts of progress. 

This explanation is supported by similar findings from Akamatsu (2008), where 

high-frequency vocabulary word training resulted in an increase in the speed of word 

recognition, Akamatsu used a CVRT (coefficient of variation of response time), which 

was the standard deviation of response times divided by the mean response time to 

differentiate between a simple speeding-up of word recognition over automatization. 

Only increasing word processing speed resulted in no change in CVRT, whereas 

automatization was shown via a decrease in CVRT. Akamatsu noted that familiar words 
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were recognized by sight-word reading, whereas fewer familiar words were processed via 

phonological and grapho-phonemic knowledge. He also concluded that perhaps the 

participants had already automatized the high-frequency vocabulary used in his study. 

 

Semantic Knowledge 

Semantic knowledge was the second component of word recognition to be 

investigated as part of hypothesis 1. This hypothesis was assessed through the reaction 

times of the antonym pairs test, which evaluated how well the participants knew the 

meaning of the target words. Having strong semantic knowledge of an L2 equates to the 

ability to quickly retrieve the correct meaning of a word from stored memory in order to 

achieve successful reading comprehension. A high degree of semantic knowledge means 

that readers can avoid misinterpretations and become less dependent on contextual clues 

for comprehension (Perfetti, 1985). 

The data analyses showed that semantic knowledge improved from Time 1 to 

Time 2, and Time 2 to Time 3 for all of the treatment groups. At Time 2, the ANCOVA 

results indicated no significant differences between groups; however, at Time 3, the 

ANCOVA results indicated that the ER + WR group significantly outperformed the ER 

group. It should also be noted that the ER + WR group also produced better results than 

the ER + WR + TR group. Although the difference was not significant, it was close to the 

pre-adjusted alpha of .05. See Table 57 for a review of the Time 3 pairwise comparisons. 
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Table 57. Pairwise Comparisons for the Antonym Pairs Test at Time 3 with Time 1 
Covariate 
Group Pairs MD SE p 95% CI 
Comparison & ER -62.66 39.70 .116 [-140.90, 15.59] 
Comparison & ER+WR 58.12 39.75 .145 [-20.22, 136.47] 
Comparison & ER+WR+TR -15.31 36.24 .673 [-86.73, 56.12] 
ER & ER+WR 120.78* 41.47 .004 [39.04, 202.52] 
ER & ER+WR+TR 47.35 37.64 .21 [-26.85, 121.55] 
ER+WR & ER+WR+TR -73.43 37.32 .05 [-146.99, -.132] 

Note. * = significant at p < .013 adjusted alpha; MD = mean difference; CI = confidence interval; 
ER = extensive reading group; ER+WR = extensive reading and word recognition group; 
ER+WR+TR = extensive reading, word recognition, and timed reading group. All statistics are in 
milliseconds. 
 

This finding is unsurprising given that this was a one-year longitudinal study, and 

language learning often takes time to produce significant results (Chang, 2010; Shimono, 

2017, 2019). At Time 3, the ER + WR group demonstrated statistically significant gains 

when compared to the ER group. These gains only produced a small effect size of 4%. 

The ER + WR group had received word recognition training, including flashcard training 

that targeted semantic knowledge. From the findings, it is possible that the explicit 

instruction via flashcard training had the desired positive impact on the participants’ 

semantic knowledge, aligning with previous L2 research (Akakura, 2012; Nguyen et al., 

2012). Ellis (2008) highlighted the point that effective explicit instruction directs 

learners’ attention to target forms. In this study, the use of flashcards seems to have 

achieved this goal by focusing the participants’ attention on the target vocabulary in order 

to develop their semantic knowledge. 

The findings regarding semantic knowledge development are also supported by 

comments from the qualitative data. Both the interview comments and post-study survey 

comments displayed a common pattern. The participants commented that they perceived 

the flashcard activity as effective and beneficial to their reading ability development. In 
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the interviews, Student 6 mentioned “the flashcards were really helpful for my reading” 

and Student 5 said, “the flashcards were good to practice the meaning of the new words. 

Especially repeating the words until I knew them.” In the post-study survey, ten 

participants commented that the flashcard activity was particularly helpful. It seems clear 

from the various quantitative and qualitative data that through explicit word recognition 

training, the semantic knowledge component of word recognition improved. 

As mentioned above, the use of flashcards focused on the semantic knowledge 

and lexical development of target vocabulary from the graded readers achieved its 

intended effect to develop the participants’ semantic knowledge. Tan and Nicholson 

(1997) found similar results with flashcard use, in that the participants who received 

flashcard training improved their reading speed and accuracy. In addition, further support 

comes from Fukkink et al. (2005), who concluded that lexical access training can 

enhance the speed and accuracy of reading comprehension. Additionally, results from the 

study by Mimeau et al. (2018) indicated that semantic learning directly affected reading 

comprehension, and that adding specific reading strategies to reading training positively 

affected reading skills. The non-significant results from the comparison group and ER 

group, both of which did not receive word recognition training, demonstrate that an 

intensive or extensive reading approach to teaching reading on its own might not be 

sufficient for semantic knowledge development associated with reading ability. 

One unexpected result was that the ER + WR + TR group, hypothesized to be the 

group that would outperform the other three groups, did not produce any significant 

group differences. Hypothesis 1a was that the ER + WR + TR group would show the 

greatest gains when compared to the other treatment groups because they received not 
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only word recognition training, but also the timed-reading training to help develop 

reading rate and reading fluency. Previous research lends support to the hypothesis that 

semantic training directly affects reading comprehension (Mimeau et al., 2018). One 

possible reason for this non-significant result is that more time for word recognition 

training and timed reading was needed if they were have their intended effect. 

The non-significant results in group differences can be better understood when 

compared to previous studies (Chang, 2010; Shimono, 2017, 2019). Shimono (2017) 

found although reading rates improved for a timed reading treatment group, it was below 

expectations, and could be explained by learners choosing to sacrifice reading 

comprehension for reading rate. However, in a subsequent longitudinal study, Shimono 

(2019) found that the timed reading group produced significant groups differences in 

semantic knowledge. Chang found that timed-reading positively impacted reading rate, 

but the overall effect size that reading rate had with reading comprehension was a 

nominal 8%. One explanation Chang proposed for her findings helps to explain the 

findings from this study. She noted that participants who read fewer than 30 books 

showed the lowest change in reading rate. She also noted that the total time spent on 

training tasks was 195 minutes over a 15-week period. These reasons help explain why 

the ER + WR + TR group did not perform as well as hypothesized. Although they had the 

same total time on task as the ER + WR group, they performed an additional timed 

reading task. It is feasible that the participants from the ER + WR + TR group were 

impeded by the cognitive load of multiple training elements and required more time to 

demonstrate the potentially positive gains for semantic knowledge that this kind of 

explicit training was targeting. 
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Phonological Knowledge 

As both L1 and L2 researchers have shown, phonological knowledge acts as a 

powerful predictor of reading development (De Jong & Van der Leij, 2002; Jongejan et 

al., 2007; Wagner & Torgesen, 1987). Descriptive statistics from the data in this study 

demonstrated that phonological knowledge scores increased at Times 2 and 3. However, 

the data from the Time 2 and Time 3 ANCOVAs showed that statistically significant 

group differences were produced by those groups that received word recognition training, 

the ER + WR and ER + WR + TR groups. The effect size for Time 2 was somewhat 

small at 7%, and for Time 3 was slightly higher at 13%. These findings suggest that the 

explicit instruction via the chorusing training task intended to develop the phonological 

component of word recognition contributed to overall word recognition development. 

Table 58 provides a summary of significant findings from the pairwise comparisons for 

Time 2 and Time 3 with Time 1 used as a covariate. 

 

Table 58. Summary of Pairwise Comparisons for the Pronunciation Test at Time 2 and 
Time 3 with Time 1 as a Covariate 
 MD SE p 95% CI 
Time 2     

Comparison & ER -1.32* .67 .05 [-3.13, .54] 
Comparison & 
ER+WR  

-2.02* .76 .003 [-3.77, -.13] 

Comparison & 
ER+WR+TR 

-2.27* .62 <.001 [-3.86, -.47] 

Time 3     
Comparison & 
ER+WR+TR 

-4.79* .90 <.001 [-6.56, -3.02] 

ER & ER+WR+TR -3.17* .92 .001 [-4.99, -1.35] 
ER+WR & 
ER+WR+TR 

-3.46* .92 <.001 [-5.27, -1.65] 

Note. * = significant at p < .05; MD = mean difference; CI = confidence intervals . 
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As part of the word recognition training, the participants in the ER + WR and ER 

+ WR + TR groups focused on phonological knowledge by doing a chorusing task where 

they listened to and repeated the instructor’s pronunciation of weekly word lists. This 

training improved the participants’ phonological knowledge of the target vocabulary. As 

suggested by the Verbal Efficiency Theory (Perfetti, 1985), by strengthening 

phonological knowledge, readers were able to use that information to make faster and 

more accurate connections with orthographic and semantic knowledge when reading 

(Gillon, 2004). 

The explicit instruction via word recognition training that the ER + WR and ER + 

WR + TR groups received seems to have contributed to their phonological knowledge 

improvement. From Time 1 to Time 3, the comparison group improved by only 3.94, the 

ER group by 4.67, the ER + WR by 5.55, and the ER + WR + TR by 8.35. Although the 

implicit instruction received through extensive reading and timed reading might have 

contributed to phonological development, it would have occurred incidentally. Nguyen et 

al. (2012) found similar results in the effectiveness of implicit and explicit instruction, in 

that both approaches were deemed effective, but the explicit instruction produced better 

results when compared to the implicit instruction. As mentioned earlier, under the 

assumption that participants already possess a sufficient degree of L2 English 

orthographic knowledge, it is logical that the remaining components of word recognition 

is where gains would be made. 

At Time 2, all three treatment groups significantly outperformed the comparison 

group with respect to phonological knowledge on the pronunciation test. This finding 
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supports hypothesis 1a and 1b that the groups that received explicit instruction via word 

recognition training would outperform those groups that did not. However, the 

unexpected finding that the ER group also significantly outperformed the comparison 

group was interesting. This finding supports hypothesis 1c and provides evidence of the 

effect of implicit instruction through extensive reading that successfully focused 

participants’ attention to target language. Perhaps the additional exposure to vocabulary 

by the ER group participants by reading in such high volumes in an extensive reading 

program positively impacted their phonological knowledge more so than those 

participants in the comparison group. This idea is supported by Ehri (1985) who argued 

that written language skills can enrich spoken language skills by providing a visual-

spatial model for speech. It seems that through high levels of exposure to target 

vocabulary that readers can automatize low-level processes associated with word 

recognition such as phonological knowledge. This high level of exposure to target 

vocabulary in its written form as part of an extensive reading program might explain the 

significant difference between the ER group and the comparison group in their 

phonological knowledge development. 

Time 3 produced results that support hypothesis 1a that the ER + WR + TR group 

would outperform the other groups. As mentioned earlier, English is orthographically 

deep, and Japanese is shallow. This deep characteristic, which is found in consonant 

combinations that have completely different phonology than their individual letter 

components, is where the participants demonstrated the most improvement. For example, 

words that followed the Japanese phonology pattern of vowel-consonant-vowel-

consonant were pronounced by the participants with a high degree of accuracy. However, 
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words with consonant-consonant, or vowel-vowel combinations is where improvements 

were found. For example, a high-frequency word, gadget, was often mispronounced as 

/gadɡɛt/ instead of /ɡadʒɪt/. 

This group also benefited from the timed reading training that targeted reading 

rate and reading fluency development. With a faster reading rate, participants would 

process written text quickly and accurately, but in order to do so successfully their 

phonological knowledge must have been at a sufficiently high level. It seems that the 

chorusing task, which was focused on phonological knowledge development in 

conjunction with timed reading over the period of the study, contributed to the overall 

improvement in phonological knowledge experienced by the ER + WR + TR group. 

Hu (2019) found similar results supporting the idea that phonological knowledge 

is important to successful word recognition. Hu concluded that readers with strong 

phonological knowledge can transfer that knowledge to semantic representations in their 

memory. The significant group differences from the current study concur with Hu’s 

conclusion. The importance of phonological knowledge in conjunction with reading rate 

is reinforced by the findings in a study from Lomax (1983), who used structural modeling 

and found that successful word recognition relied upon phonological knowledge and 

reading rate (β = .73, p < .01). He concluded that phonological knowledge was critical for 

word recognition ability and that a by-product was an increase in reading rate due to the 

increased number of automatized words in readers’ mental lexicon. This finding aligns 

with the significant differences that the ER + WR + TR group produced at Time 3. 

Perhaps without some form of time pressure, participants in the other three groups might 
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have employed alternative reading strategies such as rereading in order to compensate for 

poor word recognition skills. 

One additional significant result was that the ER + WR + TR group significantly 

outperformed the ER + WR group at Time 3. This finding was somewhat unexpected 

given that both groups received word recognition training that included phonological 

knowledge training via chorusing. One explanation of this finding is that one positive 

effect of timed reading training is an increase in the number words read per minute. It is 

possible that the addition of timed reading training, which was intended to develop 

reading rate and fluency, provided the ER + WR + TR group with the skills needed to 

process texts more quickly and accurately. The reading rate improvement might have 

better equipped this group to produce significant phonological knowledge gains 

compared with the other groups. The participants from the ER + WR + TR group might 

have been able to automatize the phonological training faster than participants from the 

ER + WR group, leading to the significant difference in phonological knowledge gain. In 

an earlier study, Chang (2010) found that the participants in the treatment group that did 

timed reading training increased words read per minute by 25%, and Shimono (2017) 

found that treatment group participants showed a gain of 30 words per minute compared 

to the comparison group. Shimono (2019) also found that participants with timed reading 

training enjoyed significant improvements in phonological knowledge. Shimono 

concluded that reading fluency development attained with timed reading practice 

contributed to the phonological knowledge development of participants. 
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Hypothesis 2: Reading Rate and Reading Comprehension 

Hypothesis 2 stated that increases in reading rate would result in increases in 

reading comprehension. This hypothesis is supported by the Verbal Efficiency Theory 

(Perfetti, 1985) and by previous research indicating that as learners improve higher-level 

processing and read faster, improved reading comprehension occurs (Chang, 2012; 

Gorsuch & Taguchi, 2008, 2010). 

To summarize the findings pertaining to hypothesis 2, reading rate as measured in 

seconds for Time 1, Time 2, and Time 3 were evaluated. The results demonstrated an 

improvement as seen in the mean scores in the descriptive statistics in Table 59. 

 

Table 59. Descriptive Statistics for the Reading Rate Test at Times 1-3 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 1 464.20 8.64 [447.17, 481.23] 127.86 .32 .16 -.2 .33 
Time 2 398.96 8.01 [383.18, 414.47] 118.48 .39 .16 .4 .33 
Time 3 381.34 7.91 [365.75, 396.93] 117.05 .61 .16 .38 .33 

Note. CI = confidence intervals; SES = standard error of skewness; SEK = standard error of 
kurtosis; All statistics shown in seconds. 
 

To examine if there were significant differences between the groups for reading 

rate, a one-way ANOVA was conducted for Time 1. The results showed significant 

differences between groups. Table 60 presents a summary of the significant pairwise 

comparisons for Time 2 and Time 3. 
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Table 60. Summary of Pairwise Comparisons for the Small, Medium, and Large 
Differences on the Reading Rate Test at Time 2 and Time 3 with Time 1 as a Covariate 

Time 2 
Small MD SE p 98.3% CI 
Comparison & ER+WR 39.45* 11.50 .001 [11.80, 67.11] 
ER & ER+WR 52.70* 12.18 .001 [23.40, 82] 
ER+WR & ER+WR+TR -34.19* 11.44 .003 [-61.68, -6.67] 
Medium     
Comparison & ER+WR 54.45* 15.87 .001 [16.29, 92.62] 
ER & ER+WR 72.74* 16.81 .001 [32.30, 113.18] 
ER+WR & ER+WR+TR -47.16* 15.78 .003 [-85.12, -9.19] 
Large     
Comparison & ER+WR 69.45* 20.24 .001 [20.77, 118.13] 
ER & ER+WR 92.77* 21.44 .001 [41.20, 144.35] 
ER+WR & ER+WR+TR -60.15* 20.13 .003 [-108.57, -11.72] 

Time 3 
Comparison & ER 188.95* 13.95 .001 [161.46, 216.44] 
Comparison & ER+WR 174.72* 14.03 .001 [147.06, 202.38] 
Comparison & 
ER+WR+TR 

198.51* 13.01 .001 [172.87, 224.15] 

Note. * = significant at p < .05; MD = mean difference; CI = confidence intervals; ER = extensive 
reading group; ER+WR = extensive reading and word recognition group; ER+WR+TR = 
extensive reading, word recognition, and timed reading group; All statistics shown in seconds.  
 

Data from Time 2 showed that the comparison group and ER group were 

significantly slower in reading rate than the ER + WR group. The results for the 

comparison group were expected because they focused on intensive reading and TOEIC 

practice, with little or no focus on reading rapidly. The Verbal Efficiency Theory 

(Perfetti, 1985) can help interpret this result. This lack of time pressure meant that the 

comparison group, by reading slowly, might not have been able to employ higher-level 

processing such as schemata activation, or inferencing. Their focus remained on the 

translation of texts, which meant that they might not have sufficiently automatized low-

level cognitive processes needed to allow higher-level processes needed for reading 

comprehension. By focusing their attention on the translation of texts word-by-word, they 

were less likely to keep the information in their working memory long enough to 
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comprehend the meaning of the text. Suk (2017) found similar results with the intensive 

reading group being outperformed in reading rate by the extensive reading group. 

Similarly, Suk accounted for the poor performance of the intensive reading group to an 

insufficient exposure to large amounts of level-appropriate reading. 

In this current study, the ER group, which did extensive reading, including 

sustained silent reading, was significantly slower than the ER + WR group. There are two 

possible reasons for this finding. First, as this was Time 2, enough time might not have 

passed for the ER group to produce a significant improvement in reading rate. The 

implicit instruction associated with extensive reading, although providing exposure to 

large amounts of text, might not have sufficiently brought the participants’ attention to 

target language or reading strategies by Time 2. Shimono (2017) found a similar result at 

the first posttest measurement when compared to the second posttest measurement. He 

concluded that readers might have needed more time to see the effects of the training 

emerge. Second, the number of graded readers read at the end of the first term at Time 2 

might not have been sufficient to produce significant gains seen in other studies such as 

Suk (2017). In this current study the participant read 57,447 words by Time 2, whereas 

over the same 15-week period in Suk’s study, the participants had read approximately 

150,000 words. One basic tenet of extensive reading is that readers push themselves to 

read faster (Day & Bamford, 2002). This push generally requires a high degree of self-

motivation often seen when reading for pleasure. It is possible that the assigned core 

graded readers used in this study hindered the reading fluency and reading rate 

development of participants because they might not have enjoyed the reading as much. 
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Data from Time 2 also suggest that the word recognition training had a positive 

impact on reading rate for the ER + WR group. As explained by the Verbal Efficiency 

Theory (Perfetti,1985), when low-level reading processes are efficient and automatic, 

readers can reallocate cognitive resources to higher level processes required for reading 

comprehension. However, the ER + WR + TR group was outperformed by the ER + WR 

group, and this outcome was not expected. One explanation for this result is be that the 

ER + WR + TR group participant had not yet had enough training time and reading 

practice. Similar findings were found in studies by Chang (2010) and Shimono (2017), 

who showed that timed reading practice led to increased reading rates, but little if any 

improvements on reading comprehension at the second measurement time. Similar to this 

current study, Chang and Shimono also concluded that their participants required more 

time for the effect of reading rate to be reflected in their reading comprehension. 

In Time 3, the significant ANCOVA results indicated that 57% of the variance 

was explained by the dependent variable reading rate. At Time 3, the comparison group 

mean reading rate was 524.39 seconds, the ER group mean was 335.44 seconds, the ER + 

WR group mean was 349.67 seconds, and ER + WR + TR mean was 325.88 seconds. All 

three treatment groups were significantly faster than the comparison group. The ER + 

WR + TR group produced the largest difference when compared to the comparison group 

at Time 3. Although the ER + WR group received the same explicit word recognition 

training, it is feasible that by Time 3, the timed reading training had achieved its intended 

effect of increasing the reading rate and reading fluency of the ER + WR + TR group. 

Similar findings by Shimono (2017) support this explanation in that his participants also 

required until the third test time to produce significant changes in reading rate. Chang 
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(2012) also found that participants from the timed reading group produced faster reading 

rates and noted that students perceived the timed reading training as having a strong 

effect on their reading rate. The Time 3 reading rate findings from this study are 

supported by previous research on the positive effects of extensive reading (Beglar & 

Hunt, 2014), word recognition training (Lomax, 1983), and timed reading training 

(Chang, 2010, 2012; Shimono, 2017, 2019) on reading rate. 

The second part of this hypothesis investigated if the significant changes in 

reading rate translated to improvements in reading comprehension. To explore this, 

descriptive statistics for reading comprehension scores by group were reviewed. Table 61 

is a summary of reading comprehension scores by group for Times 1, 2 and 3. 

 

Table 61. Mean Scores Summary for Reading Comprehension Test at Times 1-3  
 Comparison ER ER+WR ER+WR+TR 
Time 1  12.24 13.31 13.55 13.25 
Time 2  11.07 12.98 13.41 13.29 
Time 3  9.67 15.38 14.66 14.68 

Note. ER = extensive reading group; ER+WR = extensive reading and word recognition group; 
ER+WR+TR = extensive reading, word recognition, and timed reading group; All statistics shown 
are test scores. 
 

The results indicated that the comparison group’s reading comprehension scores 

decreased over time, possibly because the focus on intensive reading skills and TOEIC 

test preparation by these participants and is logical given their slower reading rates. 

Based on the Verbal Efficiency Theory (Perfetti, 1985), it is not surprising that the 

comparison group’s mean reading comprehension test scores decreased over the period of 

this study because the participants lacked explicit instruction focused on developing low-

level reading processes. The focus on intensive reading, translation tasks, and TOEIC 
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focused practice might have negatively impacted the group’s overall reading 

comprehension development. It is possible that the comparison group participants did not 

develop lower-level processing skills associated with word recognition, and therefore 

might have processed texts on a more granular word-by-word basis, rather than 

employing higher-level processes associated with reading comprehension. Because the 

comparison group participants focused on low-frequency vocabulary, rather than on 

reading strategies and training that help develop reading fluency, their overall reading 

rate was slower; thus, potentially hindering their overall comprehension and speed of 

processing a text. 

Suk (2017) found evidence similar to this study when investigating intensive 

reading and extensive reading. In her study, the comparison group did intensive reading 

training with similar tasks to this current study. The results showed a significant 

difference between the comparison and extensive reading group in reading 

comprehension score gains. Suk attributed this difference to the fact that the participants 

in the extensive reading group read almost 150,000 words in a 15-week term, which was 

similar to the total number of words some participants read in this study. Although Suk 

gave no explicit reason for the poor performance of the intensive reading group, it is 

possible that those participants, and this current study’s comparison group, were 

negatively impacted by intensive reading training. 

Next, the results showed that the ER group produced the biggest gain (+2.07) in 

reading comprehension. One possible reason for this finding is that these participants 

read texts that were more enjoyable for them compared to other groups. The ER group 

had the second highest mean number of total tokens read at 174,031. Compared to the 
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other treatment groups, the ER group might not have been hindered or distracted by word 

recognition training and timed reading training completed by the ER + WR and ER + WR 

+ TR groups. Some participants who received timed reading training mentioned in the 

post-study survey that they felt pressure to read faster. The ER group might not have felt 

such pressures, and this lack of pressure might have played a role in their overall 

enjoyment of the reading. On the other hand, the ER group did not experience instruction 

with a focus on short difficult texts such as the comparison group. It is feasible that 

providing attractive, high-interest books helped motivate the ER group participants to 

read and understand without pressure. Yamashita (2008) mentioned similar significant 

findings. She found that extensive reading added to the general language ability 

development of her L2 participants and posited that one reason was that extensive 

reading of enjoyable and understandable texts helped develop automaticity in lower-level 

processing skills such as word recognition. 

The ER + WR and ER + WR + TR groups both received word recognition 

training, and both demonstrated gains in reading rate overall, although less than the ER 

group. Hypothesis 2 was that these groups would produce the greatest gains in reading 

comprehension. It is plausible that the ER + WR and ER + WR + TR groups experienced 

some form of pressure created by the training tasks that might have affected their reading 

comprehension development. Although both groups produced positive reading 

comprehension score gains by Time 3, they were less than those produced by the ER 

group. It is feasible that given more time on task and more exposure to simplified texts, 

these two groups might eventually produce equal or greater reading compression gains 

compared to the ER group. 
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Overall, the findings regarding hypothesis 2 support the notion that extensive 

reading, word recognition training, and timed reading training all contribute to improved 

reading rates. In addition, reading rate increases were congruent with improvements in 

reading comprehension given sufficient time for improvements to emerge. The data 

suggest that extensive reading on its own provides sufficient training for the development 

of reading rate and reading comprehension as previous studies have also shown (Beglar 

& Hunt, 2014; Suk, 2017; Yamashita, 2008). However, that does not negate the positive 

impact that explicit training of word recognition training had on the development of 

semantic and phonological knowledge, both lower-level processes that when 

automatized, can lead to a reallocation of cognitive resources to higher-level processes 

needed for reading comprehension. Additionally, the implementation of timed reading 

training has also demonstrated that it can effectively develop reading rate and reading 

fluency, both required for reading comprehension (Chang, 2010; Shimono, 2017, 2019). 

Word recognition training and timed reading are both beneficial given a sufficient 

amount of time to see the effects manifest in learners’ L2 reading ability and might add to 

the effectiveness of an extensive reading program. 

 

Hypothesis 3: Long-Term Word Recognition Training Effect on Reading 

Comprehension 

Hypothesis 3 asserted that participants who received word recognition training 

(ER + WR group and ER + WR + TR group) over an academic year would demonstrate 

greater positive changes in reading comprehension than those participants who did not 
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receive word recognition training (comparison and ER groups). The data from this study 

partially supported this hypothesis. 

The comparison, ER, ER + WR, and ER + WR + TR groups were divided into 

two new groups based on whether they had received word recognition training or not. 

Group 1 did not receive word recognition training and was made up of the comparison 

and ER groups. Group 2 received word recognition and was made up of the ER + WR 

and ER + WR + TR groups. The two groups were then analyzed through a series of three, 

one-way ANOVAs, one for Time 1, Time 2, and Time 3. Table 62 presents a summary of 

the descriptive statistics for the two new groups. 

 

Table 62. Summary of Descriptive Statistics for the Reading Comprehension Test at 
Times 1-3 by the Word Recognition Training Group 
 M SE 95% CI SD Skewness SES Kurtosis SEK 
Time 1         
Group 1 12.75 .28 [12,19, 13.31] 2.84 -.27 .24 .12 .48 
Group 2 13.37 .26 [12.86, 13.88] 2.79 .1 .22 -.02 .44 
Time 2         
Group 1 11.98 .23 [11.52, 12.44] 2.33 .15 .24 .32 .48 
Group 2 13.34 .23 [12.89, 13.79] 2.47 -.09 .22 -.14 .44 
Time 3         
Group 1 12.43 .36 [11.71, 13.14] 3.63 -.42 .24 -.58 .48 
Group 2 14.67 .22 [14.24, 15.10] 2.36 -.5 .22 .36 .44 

Note. Group 1 = comparison and ER; Group 2 = ER+WR and ER+WR+TR; CI = confidence 
intervals; SES = standard error of skewness; SEK = standard error of kurtosis. 
 

The descriptive statistics show that the participants who did not receive word 

recognition training did not show substantial increases in reading comprehension during 

the period of the study. However, those participants who received word recognition 

training showed a positive average mean change of 1.3 in their reading comprehension 

scores. This increase in the reading comprehension mean score by those who received 
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word recognition training is the difference seen from Time 1 to Time 3. Both groups 

slightly decreased their reading comprehension mean score from Time 1 to Time 2. One 

possible explanation for the results is that Group 1 received no explicit word recognition 

training; this lack might have negatively impacted their reading comprehension. 

Although this result seems odd, research (Beglar et al., 2012; Beglar & Hunt, 2014) has 

shown that for reading gains to appear, a sufficient amount of time is required. 

Following the descriptive statistics analysis, a series of one-way ANOVAs were 

conducted between the two groups with the dependent variable reading comprehension. 

The results were statistically significant for both Time 2 and Time 3. Although only 7% 

of the variance at Time 2 and 12% of the variance at Time 3 were explained by the 

dependent variable, this finding suggests that the participants in Group 2 who received 

word recognition training demonstrated statistically significant positive changes in 

reading comprehension when compared to the Group 1 participants. Although both of the 

effect sizes are relatively small, they demonstrate a positive growth trajectory, which 

would likely continue given more word recognition and timed reading training. One 

possible explanation for this finding is that the Group 2 participants who received word 

recognition training improved their word recognition skills as a result of the word 

recognition training. This result might represent the positive effects of lower-level 

cognitive processes of word recognition becoming more automatized. Once these low-

level processes became automatic, the Group 2 participants might have reallocated their 

cognitive resources to higher-level processes such as schemata activation or inferencing 

required for reading comprehension. In addition, the higher effect size for Time 3 is 

logical given the additional amount of word recognition training and reading practice, 
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supporting Yamashita’s (2008) assumption that with more time for training to have its 

intended effect, greater changes can be produced. 

Yamashita (2008) found that marginal reading gains were seen after only a single 

15-week semester. She concluded that students had not yet reached an optimal reading 

rate to improve reading comprehension, implying that more time was required to achieve 

this goal. Shimono (2017) also found no significant difference between the comparison 

group and experimental group at the first posttest immediately after the treatment in week 

13, but there was a significant difference at the second posttest conducted six months 

later. Shimono’s finding is congruent with the results from this current study in which the 

greatest changes were seen at Time 3. Similar to this current study’s findings with Group 

1, Shimono found that the comparison group in his study also produced an overall 

decrease in reading comprehension from the pretest to second posttest measure. In this 

current study, the participants from Group 2 received explicit instruction targeting word 

recognition development, which suggests that explicit instruction might be required in 

order for learners to develop their reading fluency and reading compreheison skills. 

Other studies focused on the interaction between components of word recognition 

and reading comprehension contribute to the understanding of the findings from this 

present study. Tan and Nicholson (1997) found that through flashcard training, 

participants focused on the phonological and orthographical knowledge components of 

word recognition and performed better on reading comprehension tests than those 

participants who did not. They noted that the comparison group in their study received a 

more wholistic method of reading instruction that included word meaning instruction 

without rapid and repetitive flashcard use. In contrast, the group that received explicit 
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flashcard training with an emphasis on reading-for-meaning, realized significant positive 

changes in reading comprehension. This explicit and implicit difference in instruction is 

similar to the current study in that implicit instruction was received by the comparison 

and ER groups, and explicit instruction via word recognition training and timed reading 

training was received by the ER + WR and ER + WR + TR groups. 

Group 2 received long-term explicit instruction and produced better reading 

comprehension scores than group 1, which received implicit instruction. Tan and 

Nicholson concluded that explicit instruction and practicing target vocabulary helps 

address the processing bottleneck that occurs when working memory and cognitive 

resources become overloaded. The explicit instruction received by group 2 seems to have 

positively impacted the word recognition ability of participants, which when efficient and 

automatic, allowed readers to reassign cognitive resources to higher-level processes 

needed for reading comprehension. 

Previous studies provide further evidence that support the data from hypothesis 3. 

Lomax (1983) used structural modeling to investigate reading comprehension processes 

such as word recognition, phonological knowledge, and reading rate. The model data 

showed that reading comprehension was reliant on the development of word recognition 

skills. Lomax’s model showed that phonological skills had a direct causal influence on 

word recognition, which in turn had a similar causal influence on reading comprehension 

development. Koda (1992) found that verbal skill efficiency such as the components of 

word recognition are linked to reading comprehension. In particular, she noted that when 

different orthographies are involved, lower-level processes such as word recognition are 

especially important. Mimeau et al. (2018) showed that the orthographic knowledge and 
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semantic knowledge component of word recognition were strongly associated with 

reading comprehension seen mainly via word reading. They concluded that an influence 

on word reading (such as orthographic learning) indirectly affects reading 

comprehension, and that in line with the lexical quality hypothesis (Perfetti & Hart, 

2002), semantic learning contributes to reading comprehension. Participants from Group 

2 in the current study demonstrated this to be the case. Group 2 participants received 

word recognition training and showed an improvement in reading comprehension, 

whereas those who did not receive word recognition training showed a slight decrease 

over time. 

This present study’s data, as well as data from previous studies, support the 

Verbal Efficiency Theory (Perfetti, 1985). Perfetti's model emphasizes “the importance of 

accurate and rapid word recognition, working memory processes, general symbol 

activation and retrieval, lexical access and retrieval, and learning and practice, as crucial 

factors in enhancing reading effectiveness” (Breznitz, 2006, p. 3). Based on the data from 

Groups 1 and 2, and the effect size of 12%, the findings from this study support, to a 

certain extent, hypothesis 3 in that those participants who received word recognition 

training demonstrated a greater positive increase in reading comprehension than those 

who did not receive word recognition training. 

  

Hypothesis 4: Correlations Between Groups for Word Recognition and Reading 

Comprehension 

Hypothesis 4 stated that the two groups that received word recognition training 

(ER + WR and ER + WR + TR groups) would show positive correlations between word 
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recognition ability, the three components of word recognition, and reading 

comprehension. The data partly supported hypothesis 4. 

In order to explore hypothesis 4, a Pearson correlation coefficient analysis was 

conducted using five dependent variables by group. The five dependent variables were; 

the lexical decision test, the antonym pairs test, the pronunciation test, reading 

comprehension test, and a composite z-score of word recognition ability composed of the 

combined lexical decision z-scores, antonym pairs test z-scores, and pronunciation test z-

scores. The change in scores were calculated from Time 1 to Time 2, and Time 1 to Time 

3 for each variable. Initial results indicated that for all four groups, there were no 

significant correlations between the composite word recognition z-scores and change in 

reading comprehension scores. However, there was a possibility that the composite score 

might have masked significant correlations between the individual components of word 

recognition and reading comprehension. In order to investigate this possibility, each 

component of word recognition was analyzed individually for possible significant 

correlations with reading comprehension. Table 63 summarizes the word recognition 

component correlation coefficient results by group and changes in scores from Time 1 to 

Time 2 and Time 1 to Time 3. Table 64 is a summary of the mean score changes from 

Time 1 to Time 2, and Time 1 to Time 3 for the word recognition component variables. 

Table 65 is a summary of the mean score changes from Time 1 to 2, and Time 1 to Time 

3 for the variable reading comprehension. 
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Table 63. Summary of Word Recognition Component Correlation Coefficients by Group 
and Change in Scores from Times 1 and 2 and Times 1 and 3 
 LD 

1-2 
LD 
1-3 

AT 
1-2 

AT 
1-3 

PT 
1-2 

PT 
1-3 

Comparison       
RC 1 to 2 .14  .27*  -.01  
RC 1 to 3  .15  .34*  .05 
ER       
RC 1 to 2 -.21  -.42**  .06  
RC 1 to 3  -.2  -.42**  -.02 
ER + WR       
RC 1 to 2 .03  .06  .34*  
RC 1 to 3  .02  -.39*  -.01 
ER + WR + TR       
RC 1 to 2 -.02  .20  -.05  
RC 1 to 3  -.05  .01  .05 

Note. LD = lexical decision test; AT = antonym pairs test; PT = pronunciation test; WR = word 
recognition composite z-score; RC = reading comprehension test. * = p <0.05, ** = p<0.01 level 
(two-tailed). 
 

Table 64. Mean Change in Score of Lexical Decision Test, Antonym Pairs Test and 
Pronunciation Test from Times 1 and 2 and Times 1 and 3 
Group LD 1-2 LD 1-3 AT 1-2 AT 1-3 PT 1-2 PT 1-3 
Comparison -119.86 -197.39 -398.26 -475.06 2.83 3.94 
ER -183.73 -175.22 -518.65 -518.8 3.92 5.2 
ER+WR -94.49 -107.45 -254.04 -370.69 4.4 4.55 
ER+WR+TR -166.68 -207.04 -370.68 -421.67 4.86 8.38 

Note. LD = lexical decision test; AT = antonym pairs test; PT = pronunciation test; ER = extensive 
reading group; ER+WR = extensive reading and word recognition group; ER+WR+TR = 
extensive reading, word recognition, and timed reading group; Statistics for LD and AT are 
milliseconds; Statistics for PT are scores. 
 

Table 65. Mean Change in Reading Comprehension Test Score from Times 1 and 2 and 
Times 1 and 3 
Group RC 1-2 RC 1-3 
Comparison -1.17 -2.48 
ER -.33 2.07 
ER+WR -.14 1.11 
ER+WR+TR .04 1.44 

Note. RC = reading comprehension test; ER = extensive reading group; ER+WR = extensive 
reading and word recognition group; ER+WR+TR = extensive reading, word recognition, and 
timed reading group; All statistics shown are test scores. 
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The lexical decision test produced no significant correlations with both reading 

comprehension test times for any group. This finding was not surprising given the non-

significant findings of the lexical decision test data from hypothesis 1. As shown in the 

hypothesis 1 data, although the participants did improve reaction times in the lexical 

decision test over the period of the study, no statistically significant differences were 

found between groups. Once again, this could be related to the orthographic depth of 

English compared to the orthographic shallowness of Japanese. Additionally, it is 

plausible that the participants might have already possessed sufficient knowledge of 

English orthography. 

The semantic knowledge component of word recognition was analyzed via the 

antonym pairs test, which produced significant negative correlations for the ER group 

only with reading comprehension at Time 2 and Time 3. This negative significant 

correlation finding is interpreted as evidence to support hypothesis 4. In other words, 

when the reading comprehension scores increased, the reaction time on the antonym pairs 

test decreased. This result implies that for the ER group, the processing of semantic 

knowledge showed improvement at both test times in conjunction with reading 

comprehension. One explanation for the ER group’s significant correlation is related to 

the amount of vocabulary participants were exposed to during the sustained silent reading 

without any time pressure. On average the ER group read 56 books (174,031 words). 

This amount was much higher than the ER + WR group (47 books and 148,590 words), 

and about the same as the ER + WR + TR group (57 books, 180,912 words). 

The ER group’s significant correlation between semantic knowledge and reading 

comprehension might be related to the lack of cognitive distraction experienced by the 
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participants who received explicit word recognition training and timed reading training. 

Carver (1990) stated that the given purpose of reading a text can have an effect on both 

reading comprehension and reading rate. The ER group read for enjoyment with no 

additional tasks or time pressure. Perhaps the ER group participants were able to benefit 

from the lack of pressure experienced by the ER + WR + TR group. The significant 

correlation for the ER group between semantic knowledge and reading comprehension is 

similar to the findings in the study by Suk (2017). In that study, the intensive reading 

group was outperformed by the extensive reading group in reading comprehension, 

reading rate, and vocabulary acquisition. The ER group in the present study also engaged 

in sustained silent reading and were given a reading goal similar to that used in Suk’s 

study. In her study, a goal of approximately 150,000 standard words from graded readers 

was sufficient to produce significant vocabulary gains. It is feasible that the ER group 

participants in the current study experienced similar gains through extensive reading 

training because by Time 3, they had also read a similar volume of standard words. 

Another reason for this significant correlation might come from the implicit 

learning associated with extensive reading. On average, the ER group read 56 graded 

readers (174,032 words) including the 32 assigned core graded readers. Having the 

freedom to read books of interest, beyond the assigned core set of graded readers, and a 

lack of pressure or distraction from explicit training tasks, might have provided the ER 

group with an optimal implicit learning context to develop semantic knowledge in 

conjunction with reading comprehension. 

The remaining three groups did not produce any significant correlations for the 

antonym pairs test. The reading comprehension scores of the comparison group decreased 
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at Time 2 and Time 3. One plausible explanation for the comparison group’s results 

could be the negative impact of the intensive reading instruction. The focus on short texts 

and difficult low-frequency vocabulary might have hindered their semantic knowledge 

development of high-frequency vocabulary. Suk (2017) also found that students who 

received more traditional reading instruction such as intensive reading, produced worse 

results compared to those who did extensive reading. Surprisingly, the ER + WR group 

did not produce any significant correlations between the antonym pairs test and reading 

comprehension test. The addition of the word recognition training component was 

hypothesized positively impact both reading comprehension and semantic knowledge. 

The results from hypothesis 1 showed that the ER + WR group improved their semantic 

knowledge. However, more time might have been needed to produce a significant 

correlation between semantic knowledge and reading comprehension. Finally, one more 

potential factor was the number of exposures to the target vocabulary. Although ER + 

WR group received explicit word recognition training that highlighted the target 

vocabulary, they read fewer additional tokens on average compared to the ER group. This 

might have had an impact on their results and masked possible correlations. 

The ER + WR + TR group did not produce any significant correlations with the 

antonym pairs test or reading comprehension test. It was hypothesized that the groups 

that received word recognition training would exhibit significant correlations between 

word recognition changes and reading comprehension changes. The ER + WR + TR 

group read a similar average number of tokens as the ER group. It is possible that the ER 

+ WR + TR group, similar to the ER + WR group, required more time for the effects of 

all three treatments to have a measurable effect. It should be noted that both the ER + WR 
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and ER + WR + TR groups showed gains in their mean reading comprehension scores at 

Time 2 and Time 3. This positive trajectory can be taken as evidence that the word 

recognition training and timed reading training were having positive effects on reading 

comprehension, but that more time might be needed for its full effect to be seen. Similar 

findings were reported by Shimono (2017) and Chang (2010). 

None of the groups showed significant correlations between the pronunciation test 

and reading comprehension at Time 2 or Time 3. Hypothesis 4 was that the ER + WR and 

ER + WR + TR groups would produce significant correlations with reading 

comprehension, in particular at Time 3. The comparison and ER groups did not produce 

any significant correlations between phonological knowledge and reading 

comprehension, possibly because neither group received explicit word recognition 

training or timed reading training. However, it was hypothesized that the ER + WR and 

ER + WR + TR groups would produce significant correlations between phonological 

knowledge and reading comprehension as a result of the explicit phonological training 

received via the chorusing practice. Data from hypothesis 1 indicated that the participants 

who received extensive reading, word recognition training, and timed reading training 

showed significant improvements on the pronunciation test. It is possible that the 

improvements made in phonological knowledge affected other areas of reading, or 

required more time to manifest themselves in the participants’ reading ability. Perhaps 

the small effect size of 13% from hypothesis 1 points to other unexplored reasons for the 

lack of significant correlation findings in hypothesis 4. 

Another possible reason for the lack of correlation between phonological 

knowledge and reading comprehension can be found in the post-study survey data. 
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Several participants from the ER + WR + TR group commented specifically about the 

pressure they felt during the timed reading practice distracting their attention. Two 

participants noted that they were aware of the fact they were sacrificing reading 

comprehension for reading speed. The pressure to improve and to keep up with the 

reading pace of peers, or to improve upon their own reading times might have negatively 

impacted their reading comprehension development. The pressure of the timed reading 

might have redirected participants’ cognitive focus to areas that might have negatively 

affected the results. This redirection of focus is related to the purpose of reading a text. 

Carver (1990) noted that the purpose of reading a text can affect both reading rate and 

comprehension. For example, students might focus on reading speed over reading 

comprehension, or time pressure can push students to skip unknown vocabulary for the 

sake of improved reading times. This might have been the case for the ER + WR + TR 

group as shown in the reading rate test data. Although the participants showed an 

improvement in reading rate at Time 2 (-58.4 seconds) and Time 3 (-60.54 seconds), their 

overall comprehension scores on the reading rate test fluctuated from Time 1 with an 

average of 64%, to Time 2 with an average 79%, to Time 3 with an average 71%. Nation 

(2009) stated that after silent reading, a comprehension test score of between 70% to 80% 

is ideal. Higher scores can indicate that readers are trying to extract too much 

information, whereas lower scores can indicate that the readers have sacrificed reading 

comprehension for reading speed. This situation might have been the case for the ER + 

WR + TR group. In addition to the reading rate test values mentioned above, their 

average reading comprehension test score was 63%, at Time 1  64% at Time 2, and 71% 

at Time 3. These scores suggest that these participants were below the threshold put forth 
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by Nation. Perhaps the participants in the ER + WR + TR group were focusing on too 

many issues at the same time and were unable to achieve all of them. 

 

Hypothesis 5: Unexpectedly good and poor reader differences in reading 

comprehension change 

Hypothesis 5 stated that participants who had scores on the VST and TOEIC 

Bridge test above the group mean prior to the study would produce gains in reading 

comprehension above the group mean as well. Conversely, those participants who had 

scores below the group mean on the Vocabulary Size Test and TOEIC Bridge test would 

produce gains in reading comprehension below the group mean. To investigate this 

hypothesis, nine participants were interviewed in order to better understand their results. 

Three participants were selected from the ER, ER + WR, and ER + WR + TR groups 

based on pre-study TOEIC Bridge scores, Vocabulary Size Test scores, number of books 

read, total words read, and change in reading comprehension test scores from Time 1 to 

Time 3. The nine interviewees represented three types of participants; those who were 

expected to perform above the class mean but performed unexpectedly below the mean 

(High-Low), those who performed as expected with scores close to the group mean 

(Normal), and those who was expected to perform below the group mean, but performed 

unexpectedly above the mean (Low-High). Five interview questions were asked with 

subsequent follow-up questions asked to further understand the responses. 

 

Interview Question 1: Books/Total Words Read 
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This first interview question was asked to identify how many books each 

participant read during the study, in particular, beyond the core set of graded readers. 

Follow-up questions were asked targeting possible motivations behind the number of 

books read by the participants. There was a substantial range of total books and total 

words read between the nine interviewees. Although it was hypothesized that those 

interviewees who had high TOEIC Bridge scores and VST scores in initial testing would 

produce better than average reading comprehension scores, this was not the case for the 

High-Low group). The participants in this group showed no change or a slight decrease in 

their reading comprehension test scores from Time 1 to Time 3. The reverse was also 

observed with expectedly low ability readers who produced greater than average reading 

comprehension gains (Low-High group). These participants showed an increase in 

reading comprehension test scores as high as 6 points. The third group was participants 

who scored near the mean on both the VST and TOEIC Bridge tests and reading 

comprehension tests (Normal group). Based on the quantitative data and interview 

comments from all the participants, no observable pattern emerged from interview 

question 1. One possible reason for this finding is related to the conclusions of other 

timed reading research (Chang, 2010; Shimono, 2017). These researchers both concluded 

that even with specific reading fluency training, gains in reading comprehension that 

stem from fluent reading ability was limited. 

Another possible reason for the varied responses is based on the differences in the 

treatments of each group. The ER group did sustained silent reading, so reading skills or 

vocabulary knowledge was acquired incidentally or perhaps implicitly. The ER + WR 

group received both implicit instruction via extensive reading and explicit instruction 
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through word recognition training that targeted the development of orthographic, 

semantic, and phonological knowledge. Finally, the ER + WR + TR group received the 

same extensive reading and word recognition training with the addition of timed reading 

training intended to develop reading rate and reading fluency. This variety in instruction 

and tasks might be one factor that contributed to the variety of patterns in interviewee 

responses to question 1. 

 

Interview Question 2: Book Enjoyed the Most 
 
 This question was asked to all nine participants to identify reasons for book 

selections. Follow-up question were asked when reasons for book selection, reader 

motivation, and attitudes towards extensive reading were revealed. Although this study 

had a core set of 32 books that all participants who did extensive reading were expected 

to read, the participants were encouraged to read as much additional material as they 

liked, in accordance with the top 10 principles of extensive reading (Day & Bamford, 

2002). This freedom of choice helped ensure that the learners would be interested in and 

enjoy what they read. 

Evidence to support the principle of free choice of texts was seen in the positive 

comments that were common among the nine interviewees such as, “I liked reading 

books that I picked.” and “It was a book that I chose myself.” These comments highlight 

the importance of autonomy in an extensive reading program. Reynolds and Bai (2013) 

also found that students’ level of interest in a text can affect the amount of incidental 

vocabulary acquisition that occurs. Among the interviewees, few if any negative 



 

 214 

comments were made about the core set of books that were required reading; however, 

they enjoyed the books that they were able to choose more. 

 

Interview Question 3: Why Did You Read This Amount? 

The responses to interview question 3 highlighted differences between the three 

interview groups. The differences that emerged represent two main opinions. The first 

opinion is related to one of Day and Bamford’s (2002) top 10 principles of an extensive 

reading program, where reading easily comprehensible books in a large volume should be 

the primary and attainable goal. This style of reading promotes enjoyment, which leads to 

continued reading (Beglar et al., 2014; Day & Bamford, 2002). The participants from the 

Low-High group reflected these points by commenting that they preferred to read easy 

books that were longer. Student 2 from the Low-High group mentioned, “The free 

reading was best. I liked to read books, but I liked longer books that were easier more 

than short and hard books.” Student 4 from the Normal group commented, “I read the 

homework books, but I also wanted to read one book each week that I picked. It is more 

fun.” Finally, Student 9 from the High-Low group commented, “the assigned books were 

too hard, and so I picked easy books, but they were boring.” As can been seen from these 

comments, the Low-High group seems to have enjoyed the free reading more so than the 

Normal or High-Low group, and this might have contributed to their reading 

comprehension score changes. On the other hand, the High-Low group seems to have 

found the whole reading task, both assigned books and free choice books, to be 

bothersome and possibly reflecting their attitude toward the class overall. 
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 The second opinion is related to the method of accessing the books. In this study, 

the participants had access to the required selection of 32 graded readers in addition to 

hundreds of other titles through their smartphone or PC using Xreading.com. Student 1 

from the Low-High group mentioned that accessing the graded readers by smartphone 

was very convenient. Participants from the Normal performance group also commented 

that the ease of access to the reading material was the main factor contributing to their 

reading the graded readers successfully. For example, Student 4 enjoyed access by 

smartphone when he stated, “I could read anywhere. My house is far, and I read a lot on 

the train. It was easy.” However, Student 9 from the High-Low group mentioned, 

“choosing books to read that are real paper books is much easier than doing it on my 

phone.” In addition, Student 8 mentioned having technical issues with his smartphone 

freezing up and did not like having to log-in to the website every time to gain access to 

the graded readers. These technical issues might have negatively impacted their 

motivation to read and enjoyment of reading, thus contributing to their poor results in the 

reading comprehension test. Adding evidence to these comments, Yoshimura and 

Kobayashi (2018) investigated how accessing extensive readers impacted motivation to 

read. They compared paper graded readers and electronic graded readers and found that 

students preferred paper books because they were easier to read and it was easier to 

resume reading. They also noted comments about digital access similar to this study 

noting eye fatigue as the major complaint from students. 

Interestingly, the nine interviewees all commented that they were not reading out 

of pure enjoyment, but rather to complete the required assignments to pass the course. 

This raises a noteworthy point about motivation and its relation to extensive reading. 
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According to Day and Bamford (2002), allowing students to read books they enjoy is one 

of the basic elements to establish a successful extensive reading program. Perhaps in this 

study, participants’ motivation for reading was negatively affected by the assignment of 

32 core readers. Supporting this observation Student 4 from the Normal group stated, “If 

I was interested in a book, I could understand a lot more and liked it. If it was hard, I was 

not interested in the book and I didn’t understand so well.” Finally, participants from the 

High-Low performance group commented on the negative impact on their reading 

enjoyment that being assigned more difficult books produced. They all stated that they 

preferred reading easier self-selected books that did not hinder their progress. Once again, 

this reflects the importance of allowing students to select books appropriate for their 

individual reading proficiency levels. 

 

Interview Question 4: Changes in Reading Ability After One Year 

This question brought several interesting patterns to light related to reading speed, 

reading comprehension, and vocabulary, all of which varied between the three interview 

groups. First, the Low-High group, who were predicted to produce reading 

comprehension scores below the group mean, all felt that their reading ability had greatly 

improved over the two-semester course. They shared a common belief that the positive 

gains made during the course would carry over to other English classes and be reflected 

in their next TOEIC test score. This observation was exclusive to the Low-High group 

and makes sense given that they had more room to improve compared to other 

participants. The second observation was reflected in the comments from the Normal 

group. They all commented that the course did not substantially improve their reading 
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ability. Follow-up questioning revealed that they thought that the graded readers were too 

easy, and that they already knew the vocabulary. The High-Low performance group was 

the most negative. They all felt that the course and various reading tasks had no 

observable impact on their reading ability. Perhaps they expected more traditional 

intensive reading assignments that would have exposed them to larger amounts of low-

frequency vocabulary and employed more traditional translation-based instruction. In 

sum, the participants who started with higher Vocabulary Size Test scores and TOEIC 

Bridge scores viewed the course and the training tasks as having little value, and as 

producing little or no change in their reading comprehension scores. 

 

Interview Question 5: Effects of the Word Recognition Activities 

The final interview question pertained to only the ER + WR group and ER + WR 

+ TR group participants who received word recognition training. Therefore, interviewees 

1, 4, and 7, who were from the ER group, were omitted. To review, the participants who 

received word recognition training did tasks focused on the three components of word 

recognition. Semantic knowledge training was carried out using flash cards, orthographic 

knowledge training done through a word matching activity, and phonological knowledge 

training was done through the chorusing task. All of the vocabulary used in the word 

recognition tasks came from the highest-frequency words in the selected 32 core graded 

readers. As mentioned in the Results Chapter, the views expressed by the interviewees 

were similar regardless of low, normal, or high final performance. Based on the 

interviewees’ perception of effectiveness, the flashcard activity was first, then the 

chorusing activity, followed by the word matching activity. Interviewees commented that 
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the flashcards and chorusing were equally valuable and believed that they both positively 

impacted their reading ability. They also commented that the word matching activity was 

not important for reading ability development. They felt that it was a waste of time 

because they already knew most of the words. 

Another factor that might have influenced the responses is connected to individual 

differences. For the High-Low group, because these participants scored above the group 

mean on the TOEIC and Vocabulary Size Test, they might have been the type of students 

who intensively study vocabulary and TOEIC-centered skills. This could have negatively 

influenced their perceptions of the word recognition training tasks and timed reading 

training. They might not have seen value in what they were doing because it was 

contradictory to their individual learning and study preferences. 

All of the comments by the interviewees are important because they support and 

explain the quantitative results. The lexical decision test, which measured orthographic 

knowledge, showed no significant differences between the groups, and this finding 

corresponds to the negative comments about the matching activity, which was intended to 

develop orthographic awareness. All of the interviewees ranked this activity the lowest 

and made comments such as “I didn’t know why we were doing this. It made no sense to 

me.” The antonym pairs test was intended to measure semantic knowledge and the 

positive comments about the flashcard training provide a reason for the increases in test 

scores. Finally, the pronunciation test results reflect the positive comments about the 

chorusing activity. The participant comments about the three word recognition training 

tasks add evidence to better understand the findings from hypothesis 1. 
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Post-Study Survey Responses 

In addition to the interviews conducted with the nine interviewees, a post-study 

survey was distributed to the 219 participants at the end of the study. The survey asked 

three open-ended questions and was administered in both English and Japanese. Japanese 

responses were translated to English and back translated again to Japanese to ensure 

translation accuracy. 

 

Survey Question 1: Reading Speed Improvements 

Results from this question point to a generally positive response about perceived 

reading rate improvements. 154 participants responded “yes” to this question and many 

included comments that highlighted the importance of being able to choose reading 

materials in an extensive reading program. In particular, Beglar and Hunt (2014) showed 

that an extensive reading program that provided readers with sufficient simplified texts 

produced the greatest gains in reading rate. The participants who received the simplified 

texts read more, enjoyed the reading process, and increased their reading rates. Chang 

(2010) found that students who received training targeting reading rate development also 

commented positively on the effect that the training had on their reading ability. The 

comments from the post-study survey support comments made in the interviews, reflect 

conclusions made by previous studies, and highlight the importance of letting readers 

choose materials that are appropriate to their reading ability and interests. 
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Survey Question 2: Reading Comprehension Improvements 

One hundred fifty-eight participants felt that their reading comprehension ability 

improved by the end of the study. The most popular activity was extensive reading done 

with Xreading.com (70 participants commented positively), followed by the TOEIC 

practice (24 participants commented positively). The TOEIC comments were from the 

comparison group participants, as they were the only participants who did TOEIC 

practice. Even though their overall reading comprehension mean scores decreased from 

Time 1 to Time 3, they perceived value in their training. Culturally, this might reflect the 

stress that the participants feel to attain a high TOEIC score to make themselves more 

marketable when job hunting after graduation. The participants perceived the high value 

of attaining a measurable English level that employers often look for in Japan. According 

to Rebuck (2003), “it is certain that a high TOEIC score is advantageous for graduates 

entering what is an extremely competitive job market” (p. 29). 

Next, of the participants who received word recognition training and whose 

reading comprehension scores improved over the study, only eight mentioned flashcard 

training as most beneficial. These comments were congruent with comments made by the 

interviewees that the flashcard activity was one of the most beneficial training tasks for 

improving reading comprehension. Similarly, data from Tan and Nicholson (1997) 

indicating that students who did flashcard training demonstrated its benefits on word 

recognition and reading comprehension support this observation. 
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Survey Question 3: Other Comments 

This question asked participants to add comments about other classroom 

activities, other perceived changes in their reading ability, or any additional comments in 

general. Most of the participants chose to comment on the course in general. Twenty-one 

participants commented negatively that the focus of the course was on reading, rather 

than on TOEIC. This comment reflected a common expectation on the part of Japanese 

companies hiring university graduates in Japan to present some English ability credential 

such as a TOEIC score (Rebuck, 2003). 

 

Pedagogical Implications 

The first pedagogical implication is that explicit word recognition training is 

useful in developing the lower-level word recognition skills of L2 English readers. In 

particular, phonological and semantic knowledge are two components of word 

recognition that responded best in the case of the participants in this study. The 

participants demonstrated that gains in these two components of word recognition ability 

were achievable and might have promoted better word recognition ability. L2 reading 

instructors can consider using chorusing to develop phonological knowledge and 

flashcard training to develop semantic knowledge. 

The second implication is that adding word recognition training to an extensive 

reading program can help learners develop stronger reading comprehension skills. By 

adding word recognition training that helps learners automatize lower-level cognitive 

processes, they can redirect their cognitive focus to higher-level cognitive processes 

needed for reading comprehension. Thus far, extensive reading programs have tended to 
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focus on a large volume of highly comprehensible texts and have relied upon this volume 

for incidental language learning (Day & Bamford, 2002; Lee, 2007; Van Wyk, 2007). 

One way to enhance an extensive reading program is to add explicit word recognition 

skill development training. 

The third pedagogical implication is that one way to enhance reading 

comprehension is to focus on tasks that lead to reading rate gains such as timed reading. 

This study helped to clarify the transference of an increased reading rate to improved 

reading comprehension. This finding supports previous research about extensive reading 

and the effects of reading large amounts of simplified texts (Beglar & Hunt, 2014; 

Yamashita, 2008) and timed reading training and reading fluency (Chang, 2010; 

Shimono, 2017, 2019). These studies also highlighted the gains achieved in reading rate 

with simplified texts in an extensive reading program. It is logical then, based on the 

findings of this current study and previous studies, that a timed-reading element can 

profitably be included as part of an extensive reading program. 

The final pedagogical implication is that extensive reading programs should allow 

students to choose their own reading materials based on personal interests, but 

supplement this with explicit instruction. According to Day and Bamford (2002), students 

must be able to “choose texts they expect to understand, to enjoy or to learn from…” and 

the “texts must be well within the learner’s competence” (p. 137) to maintain learner 

motivation to continue reading. Comments from the interviewees reflected the 

importance of following this practice when teaching a reading course. One participant 

mentioned, “the books we had to read were too long, so I chose easier books that I 

enjoyed more.” Individuals who were initially predicted to be low performers produced 
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some of the highest reading comprehension gains. They also gave the most positive 

comments about reading enjoyment and the effectiveness of extensive reading and word 

recognition training. This result implies that extensive reading, when coupled with word 

recognition training, can be a motivating approach to teaching low-proficiency readers. 

This observation is both congruent and incongruent with the principles of extensive 

reading principles by Day and Bamford. It supports the view that reading should be easy, 

fun, and comprehensible. However, it contradicts the idea that teachers should only be a 

guide who orients the students. Based on the comments from the participants and other 

evidence from this study, explicit instruction through word recognition training as part of 

an extensive reading program can be more effective than just letting students read 

individually with minimal support or scaffolding. This is particularly important in the 

Japanese context where students are accustomed to teacher-centered classrooms and are 

accepting of explicit instruction. 

 

Theoretical Implications 

Verbal Efficiency Theory 

The Verbal Efficiency Theory (Perfetti, 1985) provided the framework for this 

study. To review, the Verbal Efficiency Theory describes the interactions between lower-

level cognitive processing and higher-level cognitive processing such as inferencing or 

schemata activation of the reader. It states that lower-level processes need to be highly 

efficient in order to help higher-level processes to function more efficiently, and that 

lower-level processes are more easily automatized (Van Dyke & Shankweiler, 2012). 
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The results of the current study indicated that two of the three components of 

word recognition could be improved via explicit word recognition instruction. Although 

small changes were observed in orthographic knowledge development, the greatest 

changes took place in terms of semantic and phonological knowledge. One possible 

reason is that the level of English orthographic knowledge might have been sufficiently 

developed by the participants, making it difficult to achieve further gains through 

training. Improvements in the other two components of word recognition, semantic and 

phonological knowledge, provided data that support the Verbal Efficiency Theory. 

Overall, the results from this study support to the idea that the participants were able to 

improve these low-level processes.  

The data also showed that the participants who received word recognition training 

also showed improvements in reading comprehension and in reading rate. Thus, as low-

level cognitive processes were automatized, the participants were presumably able to 

focus more cognitive resources on higher-level processing and to overcome lower-level 

processing bottlenecks. 

 

Lexical Quality Hypothesis 

The Lexical Quality Hypothesis (Perfetti, 2007; Perfetti & Hart, 2002), as an 

extension of the Verbal Efficiency Theory, was used to frame this study. It posits that 

insufficient lexical access during the reading produces low-quality codes (poor semantic 

and phonetic activation) and contributes to accessing lexical information incorrectly. For 

example, when a reader processes text with a low level of lexical quality, they suffer 

from a lack of orthographic, semantic, and/or phonological knowledge that in turn 
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hinders accurate reading comprehension. Results from the current study are supported by 

this hypothesis by showing that with stronger lexical awareness, as seen through the gains 

in semantic and phonological knowledge, readers were likely able to reduce inaccuracies 

in their lexical processing of texts as demonstrated by improvements in the tests used to 

measure the components of word recognition. In turn, these improvements might have 

contributed to development of their reading comprehension ability. 

 Another implication related to the Lexical Quality hypothesis comes from the 

significant correlations between the antonym pairs test gains and reading comprehension 

test gains from Time 1 to Time 3. These results gain support from the main premise of 

the Lexical Quality Hypothesis that word comprehension relies on fast and accurate 

retrieval of word meaning. Slow or inaccurate meaning retrieval is what hinders a low-

level reader’s successful comprehension. In addition, semantic knowledge must also be 

partnered with strong phonological information in order to be successful. It is only with 

high quality representation of words in a reader’s memory, including semantic and 

phonological knowledge, that word meaning can be quickly and accurately accessed.  

 The results of this study were consistent with the basic elements of the Lexical 

Quality Hypothesis, and its assumption that a successful reader must possess a sufficient 

lexical representation in their memory to process texts accurately and efficiently. For a 

reader to process text, they need to have a strong and accurate knowledge of the required 

vocabulary represented in the text in order to comprehend it. This is clearly represented 

by the comments of participants who preferred to read easy and longer books. In order to 

read those books, they must have possessed the required lexical knowledge and 

vocabulary contained in the books to make reading enjoyable and comprehensible.  
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CHAPTER 7 

CONCLUSION 

 

Summary of the Study 

As a professor in a Japanese university teaching reading to L2 students at various 

levels of English proficiency, I have seen an increase in the use of extensive reading as a 

way to help learners develop greater reading proficiency. Although researchers have 

established extensive reading goals (Beglar & Hunt, 2014), and shown that extensive 

reading can lead to reading rate gains (Suk, 2017) and greater vocabulary knowledge 

(Pigada & Schmidt, 2006), there has been a dearth of research explaining how extensive 

reading leads to these changes, and if extensive reading can be usefully supplemented 

with other activities. These goals were the main impetus for this study. This study was 

conducted in order to investigate the relationship between extensive reading, word 

recognition training, timed reading, and L2 reading. 

This was a quasi-experimental longitudinal study conducted over two 15-week 

semesters with 219 first- and second-year Japanese university students from a single 

faculty. The students were randomly assigned to four possible groups; the comparison 

group, the ER group, the ER + WR group, or the ER + WR + TR group. The time on task 

for each group was 30 minutes per week.  

Hypothesis 1a was that participants from the ER + WR + TR group would 

demonstrate greater change in word recognition ability when compared to the groups in 

the three measures for word recognition ability; lexical decision test scores, antonym 
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pairs test scores, and pronunciation test scores. Hypothesis 1b was that the ER + WR 

group would outperform the ER and comparison group on the word recognition tests. 

Hypothesis 1c was that the ER group would outperform the comparison group on the 

word recognition tests. To investigate these hypotheses, a series of ANCOVAs using 

Time 1 as a covariate for Time 2 and Time 3 was conducted. Orthographic knowledge 

was assessed via a lexical decision test, semantic knowledge was assessed through an 

antonym pairs test, and phonological knowledge was tested using a pronunciation test. 

Results from the lexical decision test showed improvement; however, the results were not 

statistically significant for any of the group differences. Semantic knowledge was 

examined via the antonym pairs test. The results indicated that significant differences 

were only found at Time 3 with the ER + WR group performing significantly better than 

the ER group. Finally, phonological knowledge was measured using a pronunciation test. 

The ER + WR and ER + WR + TR groups demonstrated significantly greater 

improvements compared to the comparison group at Time 2. At Time 3, the ER + WR 

+TR group significantly differed from all three groups. Thus, the word recognition 

training led to significant changes in semantic and phonological knowledge. 

 Hypothesis 2 stated that increases in reading rate would translate into increases in 

reading comprehension. The descriptive statistics demonstrated an overall gain in reading 

rate by all participants from Time 1 to Time 3, and by Time 3, the three treatment groups 

produced significantly faster reading rates than the comparison group. Those reading rate 

differences were checked against changes in reading comprehension test scores. The 

results indicated that the comparison group showed a decline in reading comprehension 

from Time 1 to Time 3, whereas the ER, ER + WR, and ER + WR + TR groups showed 
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gains in reading comprehension scores from Time 1 to Time 3. These results led to the 

conclusion that reading rate gains translated to gains in reading comprehension. 

 Hypothesis 3 stated that groups that received long-term word recognition training 

over two academic semesters would demonstrate greater changes in reading 

comprehension than the groups that did not receive word recognition training. 

Participants were placed into two new groups based on those who received word 

recognition training (ER + WR group and ER + WR + TR group) and those who did not 

receive word recognition training (comparison group and ER group). The descriptive 

statistics showed that those participants who received word recognition training had a 

positive growth trajectory in reading comprehension test scores. In addition, the amount 

of variance accounted for by word recognition training increased from 7% at Time 2 to 

12% at Time 3. Although small, this positive change over the period of this study is 

evidence of the effect of word recognition training on reading comprehension scores. 

Based on the results, it can be concluded that long-term word recognition positively 

increased reading comprehension ability for the participants in this study. 

 Hypothesis 4 was the two groups that received the word recognition treatments 

would show positive correlations between word recognition ability overall, the three 

components of word recognition, and reading comprehension. This hypothesis, and its 

corresponding analyses produced unexpected results. Of the five dependent variables, 

only the changes from the antonym pairs test produced significant correlations with 

reading comprehension for the ER group, while the ER + WR + TR group produced no 

significant correlations. The results indicated that the gains in semantic knowledge, as 

measured through the antonym pairs test, attained by the learners represented an 
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improvement in lexical quality within their memories. This improvement in semantic 

knowledge needs to be sufficient, accurate, and automatic for successful reading 

comprehension, as stated in the Verbal Efficiency Theory (Perfetti, 1985). 

 Hypothesis 5 five stated that participants who had scores on the Vocabulary Size 

Test and TOEIC Bridge test above the mean prior to the study would produce gains in 

reading comprehension above the mean as well, while those participants with scores 

below the class mean on the Vocabulary Size Test and TOEIC Bridge test, would 

produce gains in reading comprehension below the mean. The results from the interviews 

provided insight to support the quantitative data. For example, participants preferred to 

choose their own materials as part of the extensive reading program. The interview 

results also pointed to the importance of perceived value in specific tasks as carried out 

by the learners. Some participants believed that the chorusing targeting phonological 

knowledge and flashcard training targeting semantic knowledge were particularly 

valuable. Interviewees perceived these tasks as having positively impacted their reading 

ability. The interviewees who held a more positive view of the training tasks, who saw 

value in the reading materials, and who chose books that they wanted to read, also 

produced positive changes in their reading comprehension scores. 

 

Limitations of the Study 

This first limitation concerns the initial design of the study and the assignment of 

32 core graded readers. It was determined that in order to have measurable variables, and 

to control the amount of exposure to target vocabulary to the greatest extent possible, a 

set of required graded readers was required. Although the assignment of required readers 
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went against the general principle of allowing learners to freely select books, the selected 

readers were chosen based on popular reading patterns of university students using 

Xreading.com. The choice to preselect a set of 32 core books for the participants over the 

term of the study might have negatively impacted student motivation to read, which 

might have led to less reading by some participants. 

The second limitation concerns the use of Xreading.com as the distribution and 

access method of the graded readers in this study. Many students commented positively 

about the convenience of being able to read their books on their smartphones or PCs at 

their leisure. This online platform provided this study with data on whether students had 

completed the required books, which books students read beyond the required core 32 

books, and allowed students to take online quizzes to help ensure that they had completed 

and understood the books they read. The limitation is based on the post-study survey 

comments from 20 participants, who wrote negative comments regarding Xreading.com. 

For example, some students wrote that the online platform often crashed, they were 

unable to access books easily, and that reading online was hard on their eyes. These 

factors might have dissuaded some students from reading as much as they would have 

with access to hard-copy graded readers. 

The third limitation concerns the number of instruments used to measure the 

components of word recognition. Although the tests were piloted to establish their 

validity and reliability, using additional instruments to assess each component of word 

recognition would have helped to triangulate data and provide more robust findings. For 

example, when measuring phonological knowledge, in addition to the pronunciation test 



 

 231 

used in this study, syllable awareness and onset-rime awareness measures would have 

provided a more in-depth understanding of that construct. 

The measurement of the three components of word recognition represent another 

possible limitation for this study. The measurement of any cognitive function is a 

challenging task due to it intangible nature. In this study, the inter-connected relationship 

of the three components of word recognition; orthographic knowledge, semantic 

knowledge, and phonological knowledge represented such as challenge. The separation 

and independent measure of the three components is difficult. To the extent possible, I 

attempted to achieve this goal, but the inevitable interconnected relationship of the three 

components of word recognition represents a limitation in this study. 

 The next limitation is related to the groups used in this study. The design of this 

study did not allow for the assessment of the independent effects of word recognition 

training or timed reading. Future research designs could separate the treatments to 

segregate each treatment to a single group such as a word recognition training only group 

and a timed reading only group. This design would provide data that would further clarify 

the effects of word recognition training and timed reading exclusively. 

 Another limitation is related to the wording of the interview questions used in the 

participant interviews. Questions were worded to encourage the interviewees to discuss 

their experiences with extensive reading and the training tasks, with follow-up questions 

designed to gather more specific details based on the initial responses. More direct 

interview questions targeting the information I was investigating might have been more 

fruitful in qualitative data gathering. 
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 Finally, the selection of participants in this study were limited to a single 

university from a single faculty. The establishment of a relatively homogenous group 

from the start provided as much control over external factors as possible. However, 

investigating students from other faculties and representing other English proficiency 

levels would have provided a more representative set of data. 

 

Suggestions for Future Research 

The main focus of this study was to investigate the relationship between extensive 

reading, word recognition training, timed reading, and reading ability. The longitudinal 

design of this study was intended to provide insight into the word recognition processes 

involved in L2 reading and various methods used to help learners develop better reading 

comprehension skills. The findings of this study add to the existing data on extensive 

reading, word recognition training, and timed reading research. Nevertheless, there is still 

much to learn about L2 word recognition and reading comprehension. 

One of the main issues investigated by this study was the change in word 

recognition ability as measured by orthographic knowledge, semantic knowledge, and 

phonological knowledge. These three components were measured using a lexical decision 

test, an antonym pairs test, and a pronunciation test, respectively. Future researchers 

could delve more deeply into this subject by employing multiple instruments that 

measure the three components of word recognition. By doing so, future researchers can 

provide more robust, triangulated data to add to the findings of this study. 
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Second, this study tested hypotheses concerning between-group changes. This 

design provided much valuable data; however, future researchers can expand on this 

study by investigating within-group changes over one or more academic years. 

A third area for future research is to explore other learning strategies that can be 

employed to assist learners to further develop their word recognition ability, L2 reading 

vocabulary, and reading skills. This study explored the use of explicit instruction through 

word recognition training and timed reading, and implicit instruction through extensive 

reading, but there are many other options yet to be examined. 

Another area for future research that remains under-explored is L1 Japanese 

learners and their acquisition of L2 English phonology. The Japanese language is 

essentially based on a vowel-consonant-vowel-consonant pattern, and this affects how 

Japanese students process L2 English orthography. The participants in this study 

demonstrated that phonological knowledge was greatly impacted by word recognition 

training through the use of flashcards. Other possible areas for future research are to 

conduct more intensive phonological training using different pedagogical approaches 

such as reading aloud or shadowing. 

Finally, future research that replicates this study would be beneficial. This 

replication can be carried out in several ways. First, a direct replication using the same 

design but conducted in a different context would add to the findings of this study and 

allow for direct comparisons. A replication that uses similar students with a different L1 

such as Chinese or Korean would also be of interest. By doing so, the effect of word 

recognition training, extensive reading, and timed reading could be further explored, and 

provide more insight into this study’s results. One final way to replicate this study would 
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be to increase the amount of treatment time. This study was conducted over two 15-week 

semesters, which was longer than many other studies at the time. As shown by previous 

research (Beglar & Hunt, 2014; Chang, 2010; Shimono, 2017), a significant amount of 

time is required for reading development to emerge. Therefore, future researchers should 

replicate this study and extend the treatment period to two years or longer. 

 

Final Comments 

Over the past 20 years of teaching in Japan at all levels of education, I have seen 

that students here often struggle in various ways with L2 English learning. For example, 

the fear of making mistakes keeps many students from speaking, a sense of inferiority 

when speaking English with others impacts self-confidence, and frustration over not 

understanding what they hear adds to their frustration. In addition to speaking and 

listening challenges, the struggle to read English fluently, accurately, and with a high 

degree of comprehension is also a source of frustration for many students. This struggle 

is particularly evident among university students with low English language proficiency. 

It was clear from my own L2 English teaching experience at the university that students 

needed a better way to improve their reading ability. It also clearly showed me that we, as 

researchers and educators, have much to learn in the field of L2 reading and language 

research and pedagogy. 

This study has given me greater insight into the application and usefulness of the 

Verbal Efficiency Theory and the Lexical Quality Hypothesis. I have learned that the 

theory used in this study is applicable to L2 students in Japan, even though it was 

originally an L1 reading theory. Although not all three components of word recognition 



 

 235 

produced significant learning gains as a result of the treatment, the overall association 

between word recognition training and reading comprehension has shown me that 

although effective, there is still room for improvement. 

Finally, I have learned that there are ways to assist our students in developing 

stronger English reading skills. Through the introduction of word recognition training and 

timed reading, coupled with an extensive reading program, the participants demonstrated 

improvements in reading comprehension. Although orthographic knowledge is a vital 

component in word recognition, semantic knowledge and phonological knowledge 

required more development on the part of Japanese students in this study. These findings 

provided me, and hopefully other teachers and researchers, a hint as to what areas of 

cognitive processing associated with reading should be targeted in order to achieve 

optimal learning by students. 

I hope that the findings from this study have a positive impact on students and 

their language learning, teachers and their choice of pedagogy, and researchers in L2 

language research. It has proven to be a great and worthwhile challenge that has deeply 

impacted my own teaching and research standards. I now see a variety of paths to take for 

future research projects, and I hope that this study encourages others to choose a 

worthwhile path as well. 
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APPENDIX A 

GUIDELINES FOR EXTENSIVE READING (ENGLISH VERSION) 

 
(Adapted from Day & Bamford, 2002, pp. 137–140) 

 
What is extensive reading? 
1. Learners read in and out of class as much as possible. (On avg. 100,000 to 200,000 

words per year) 
 
2. Learners choose their own books based on their own purpose and objectives from a 

large variety of topics and genres. 
 
3. Learners are allowed to choose the books that they want to read and are able to stop 

in the middle of reading, if they find the book to be uninteresting. 
 
4. The purpose of reading is usually related to pleasure, information, and general 

understanding (not just for learning English). 
 
5. Reading, alone, is its own reward, so no reading comprehension questions, or 

homework should be assigned after reading. 
 
6. Learners should read at a level that they can understand the basic gist of the material 

without using a dictionary (unknown words should include less than 5% of the text). 
 
7. Learners should be given the opportunity to read quietly when, where, and at 

whatever pace they want. 
 
8. Reading should be relatively fast (at least 100 words per minute). 
 
9. In order to improve the benefits of extensive reading for students, teachers should 

explain the basics of extensive reading to the students and monitor their reading. 
 
10. The teacher should act as a role model, reading in class along with the students. 
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APPENDIX B 

BACKGROUND SURVEY  

Name: _______________________________ Date ____/____/____ 
Age: _________ Gender:  M F 
 
Section I – Overseas Experience 
List the countries you have visited, when you visited them, and the length of your stay. Start with 
the most recent. 

Country Visited 
(e.g., Canada) 

When you visited 
(e.g., 2014) 

Length of Stay 
(1 month) 

Purpose (Study 
abroad, vacation…) 

1.    
2.    

 
Section II – English Education Experience – FORMAL 
1. Do you have any experience with extensive reading (graded readers)? (If yes, please explain) 
______________________________________________________________________________
______________________________________________________________________ 
2. Do you study English outside of normal university English classes? (If yes, please explain) 
______________________________________________________________________________
______________________________________________________________________ 
 

英語学習経験に関するアンケート 
Section I – 「海外の経験」 
 これまでに、海外に滞在したことがある場合は、以下に記入して下さい。最近の経験

から過去にさかのぼるという順番で、以下のリストに記入をして下さい。 
 

滞在した国 
(例. Canada) 

時期 
(例. 2014 年) 

滞在期間 
(例. 1 ヶ月) 

目的 
(例. 海外研修、留

学、観光) 

1.    
2.    

 
Section II – 「これまでの学校での英語学習経験」 
 
1. あなたは（Graded Readersを使用した）多読の経験がありますか。（「はい」の場合は、ど
のような経験か説明をして下さい）

______________________________________________________________________________
______________________________________________________________________ 
 
2. あなたは大学での英語の授業以外で、英語の勉強をしていますか。（「はい」の場合は、どの
ように勉強しているか説明を下さい）

______________________________________________________________________________
______________________________________________________________________  
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APPENDIX C 

STUDENT CONSENT FORMS ENGLISH AND JAPANESE 

University Committee on the Protection of Human Subjects 
Informed Consent Form 

April 2016 
 

Title: The Effects of Word Recognition Training on Reading 
Investigators: Michael Holsworth, Kyoto Sangyo University / Temple University Japan Campus 
 
Background and Purpose: 
This research project explores the effects of word recognition and extensive reading training on reading rate 
and reading comprehension of Japanese intermediate-level learners of English as a foreign language. 
 
Procedure: 
We invite you to help us learn more about reading development. You will be asked to take a vocabulary size 
test, 2 reading comprehension tests, 2 reaction time tests, a pronunciation test in April, July and January, and 
participate in in-class activities. 
 
Benefits: 
As a participant in this study, you will be given an opportunity to personally learn more about how you can 
improve your English reading ability and enjoy learning in in-class activities. 
 
Voluntary participation and Withdrawal: 
Participation in this study is completely voluntary. You can withdraw at any time and you have the right to 
refuse to participate. Your responses on all parts of the study will remain strictly confidential. Agreeing or 
not agreeing to participate in this study has no effect on your course grades. 
 
Contact Persons: 
We appreciate your willingness to participate in this research and will be happy to provide you with some 
results of this project after the fall semester of 2016-2017. Feel free to contact Michael Holsworth, 075-705-
1637, or email mholsworth@cc.kyoto-su.ac.jp if you have any questions or comments about this study 
throughout the semester. We will give you a copy of this consent form to keep. 
 
If you are willing to volunteer for this research, please sign below.  
 
                                                
Participant        Date 

 
                                               
Principle Researcher: Michael Holsworth   Date 
 
                                               
Secondary Researcher: Lance Burrows   Date 
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被験者の保護に関わる研究倫理委員会 
同意書 

２０１６年４月 
 

研究課題名：語彙認知トレーニングが学習者のリーディング能力に与える影響 
研究者：マイケル・ホルズワース（京都産業大学／テンプル大学・日本キャンパス） 
 
背景・目的： 
本研究は、語彙認知トレーニング及び多読（extensive reading）トレーニングが、英語を外国語と
して学んでいる中級学習者の読む速度と読解力に与える影響を明らかにすることを目的としてい

ます。 
 
手順: 
リーディング能力向上の仕組みをさらに明らかにするための研究への参加をお願いいたします。

参加者には、英語語彙サイズテスト（１回）、読解テスト（２回）、反応時間を計るテスト（２

回）、発音テスト（４月、７月、翌年１月）、そしてクラス内アクティビティーに参加していた

だきます。 
 
 
参加者することの利点： 
本研究は、英語のリーディング力をより向上させる方法を学ぶことができる良い機会です。また、

クラス内アクティビティーを通して、英語を学ぶ楽しさにも触れることができます。  
 
任意の参加と参加意思の撤回： 
本研究への参加は任意であり、拒否することが可能です。また、参加に同意した場合も、いつで

も参加意思を撤回することができます。本研究で収集した情報はすべて機密情報として扱われま

す。本研究への参加の有無は、クラスの成績とは一切関係がありません。 
 
問い合わせ： 
研究結果について知りたい方には、２０１６年度秋学期以降にその一部をお渡しいたします。ま

た、本研究に関する質問やお問い合わせがある場合は、研究責任者までご連絡ください。 
 
マイケル・ホルズワース（Michael Holsworth） 
TEL 075-705-1637, 
EMAIL mholsworth@cc.kyoto-su.ac.jp 
 
本同意書のコピーを控えとして一部お渡しいたします。もし本研究に参加していただける場合は、

下記に同意のご署名をお願いいたします。 
  
                                               
名前        日 

 
                                               
研究責任者: Michael Holsworth   日 
 
                                               
第２研究者: Lance Burrows    日 
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APPENDIX D 

CORE GRADED READERS 

    

Title Publisher YL Tokens 

Cave, The Cengage: Foundations Reading 
Library 0.7 659 

Singer Wanted Cengage: Foundations Reading 
Library 0.7 566 

Magic Barber, The Macmillan Readers 0.8 484 
Chores are Stupid! MPI: Building Block Library 0.8 1,272 

I Spy Cengage: Foundations Reading 
Library 0.9 1,205 

Drive Into Danger  Oxford Bookworms Library 0.9 1,445 

Big Test, The Cengage: Foundations Reading 
Library 1.0 976 

Boys vs. Girls Cengage: Foundations Reading 
Library 1.0 1,624 

Big Hair Day Cambridge English Readers 1.1 2,238 
New York Cafe  Oxford Bookworms Library 1.1 1,378 

No, You Can't! Cengage: Foundations Reading 
Library 1.2 2,259 

Outback Adventure MPI: Building Block Library 1.2 2,105 
Anna and the Fighter Macmillan Readers 1.3 2,117 
Newspaper Boy Macmillan Readers 1.3 1,929 

Do It! Cengage: Foundations Reading 
Library 1.4 2,156 

Soccer Crazy Cengage: Page Turners 1.4 3,154 
John Doe Cambridge English Readers 1.5 4,110 
Beautiful Game, The Cengage Page Turners 1.6 4,184 
Hacker Cengage Page Turners 1.6 3,898 
Kitchen Love Story, A Cengage Page Turners 1.8 3,956 
Running Free Cengage Page Turners 1.8 4,589 
All about the Music Cengage Page Turners 2.0 4,971 
Bigfoot Cengage Page Turners 2.0 5,172 
Coldest Place on Earth, The Oxford Bookworms Library 2.1 5,156 
One-Way Ticket Short Stories Oxford Bookworms Library 2.1 5,354 
Secret Beach, The Cengage - Page Turners 2.4 6,119 
Different Worlds Cambridge English Readers 2.7 8,557 
Mystery of Allegra, The Oxford Bookworms Library 2.7 5,869 
Nature Cengage - Page Turners 2.8 8,148 
L. A. Winners Macmillan Readers 3.0 12,288 
Promise, The Macmillan Readers 3.0 8,133 
Light Cengage Page Turners 3.2 11,607 
  Total 127,678 
Note. YL = Yomiyasusa Level.    
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APPENDIX E 

LEXICAL DECISION TEST ITEMS 

 
Lexical Decision Test A 
Target word     POS Frequency Non-Word Letters 
late adj 1 wray 4 
brief adj 1 clett 5 
direct adj 1 shrown 6 
good adj 1 nirm 4 
outer adj 1 falph 5 
indoor adj 1 snurfs 6 
left n 1 soys 4 
color n 1 wraft 5 
moment n 1 yolved 6 
girl n 1 gumm 4 
night n 1 phrup 5 
chance n 1 crulch 6 
know v 1 mave 4 
laugh v 1 yiscs 5 
afford v 1 stilch 6 
meet v 1 pudd 4 
leave v 1 spime 5 
become v 1 maffed 6 
calm adj 2 shil 4 
empty adj 2 teene 5 
bright adj 2 roodge 6 
keen adj 2 murf 4 
spare adj 2 hungs 5 
severe adj 2 boathe 6 
aunt n 2 fowd 4 
juice n 2 karce 5 
crisis n 2 vieves 6 
gift n 2 clur 4 
peace n 2 skoal 5 
winter n 2 shrorg 6 
wrap v 2 yarm 4 
smile v 2 kooge 5 
reject v 2 snaids 6 
bake v 2 pess 4 
slide v 2 drave 5 
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Target word POS Frequency Non-Word Letters 
freeze v 2 phlirl 6 
bare adj 3 luig 4 
vague adj 3 chuth 5 
remote adj 3 gwilse 6 
fond adj 3 zans 4 
angry adj 3 wowns 5 
medium adj 3 slomes 6 
soul n 3 frew 4 
shade n 3 thwav 5 
kidney n 3 surked 6 
hint n 3 wilp 4 
guest n 3 slont 5 
vision n 3 stooce 6 
ruin v 3 hass 4 
shout v 3 jerse 5 
wander v 3 frenes 6 
leak v 3 yeel 4 
punch v 3 zoice 5 
invent v 3 wogged 6 
ripe adj 4 pyse 4 
ample adj 4 trewt 5 
modest adj 4 voarck 6 
ugly adj 4 gube 4 
rural adj 4 clume 5 
triple adj 4 phrars 6 
pest n 4 crus 4 
guild n 4 losts 5 
banner n 4 slarfs 6 
crew n 4 oogn 4 
theme n 4 nowsh 5 
planet n 4 chourl 6 
kiss v 4 sost 4 
hatch v 4 flawk 5 
launch v 4 knange 6 
knit v 4 yoys 4 
weave v 4 thwea 5 
delete v 4 seffed 6 
kilometer n 10 plood 5 

   Note. POS = Part of speech, adj = adjective, n = noun, v = verb. 
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Lexical Decision Test B 
Target word     POS Frequency Non-word Letters 
easy adj 1 fusk 4 
white adj 1 zacts 5 
strong adj 1 cleeth 6 
high adj 1 venn 4 
first adj 1 hylmb 5 
simple adj 1 bleele 6 
self n 1 bymn 4 
photo n 1 jeuth 5 
motion n 1 blowns 6 
line n 1 weff 4 
heart n 1 gnelk 5 
mother n 1 gloach 6 
help v 1 nozz 4 
close v 1 trebe 5 
finish v 1 thante 6 
want v 1 cype 4 
start v 1 dweik 5 
oppose v 1 brepth 6 
pure adj 2 dern 4 
rough adj 2 jamed 5 
narrow adj 2 tratts 6 
cool adj 2 rilic 4 
sweet adj 2 flane 5 
famous adj 2 thrawt 6 
chip n 2 orld 4 
tooth n 2 trowl 5 
butter n 2 swoust 6 
nail n 2 bief 4 
pupil n 2 fufts 5 
target n 2 crarge 6 
rain v 2 rebb 4 
chase v 2 piett 5 
repeat v 2 scroom 6 
lend v 2 ized 4 
split v 2 yalms 5 
retire v 2 stryne 6 
evil adj 3 smow 4 
giant adj 3 prugs 5 
gentle adj 3 jawled 6 
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Target word     POS Frequency Non-word Letters 
wild adj 3 girk 4 
flash adj 3 knush 5 
junior adj 3 spresc 6 
pace n 3 jark 4 
shell n 3 freff 5 
castle n 3 sluint 6 
coin n 3 nurf 4 
error n 3 smign 5 
rhythm n 3 frerch 6 
plot v 3 nuim 4 
crash v 3 creum 5 
scream v 3 trailt 6 
fold v 3 feck 4 
drift v 3 gwort 5 
expose v 3 wrorms 6 
dumb adj 4 yict 4 
urban adj 4 clute 5 
ethnic adj 4 sproil 6 
rave adj 4 yump 4 
novel adj 4 dursh 5 
native adj 4 cuique 6 
lion n 4 pleg 4 
grape n 4 brout 5 
cattle n 4 thwats 6 
kite n 4 phuv 4 
whale n 4 gwosh 5 
palace n 4 coiced 6 
sigh v 4 wuiv 4 
slope v 4 momph 5 
review v 4 smuiff 6 
halt v 4 dran 4 
carve v 4 slemp 5 
pursue v 4 pretes 6 

Note. POS = Part of speech, adj = adjective, n = noun, v = verb. 
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Lexical Decision Test C 
Target word     POS Frequency Non-word Letters 
only adj 1 peph 4 
clear adj 1 starl 5 
little adj 1 grourn 6 
 true adj 1 tarb 4 
early adj 1 wuibs 5 
unpaid adj 1 stroul 6 
time n 1 opie 4 
house n 1 weibb 5 
friend n 1 smeeph 6 
role n 1 stib 4 
thing n 1 slult 5 
mummy n 1 flince 6 
plan v 1 ciff 4 
begin v 1 gnebb 5 
follow v 1 threum 6 
take v 1 blam 4 
drink v 1 crolt 5 
answer v 1 droace 6 
holy adj 2 hule 4 
moral adj 2 gnoak 5 
amazed adj 2 micked 6 
weak adj 2 lafe 4 
blind adj 2 chiss 5 
yellow adj 2 scauce 6 
song n 2 tolb 4 
store n 2 plail 5 
advice n 2 psolph 6 
acid n 2 rurd 4 
mayor n 2 saphs 5 
estate n 2 heifed 6 
kick v 2 sciv 4 
strip v 2 skurr 5 
advise v 2 pligns 6 
swim v 2 zomb 4 
taste v 2 shymb 5 
attack v 2 nourge 6 
dull adj 3 garr 4 
upper adj 3 dwair 5 
bitter adj 3 spresh 6 
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Target word     POS Frequency Non-word Letters 
lazy adj 3 dirp 4 
brave adj 3 pomed 5 
unique adj 3 critts 6 
soil n 3 rylv 4 
storm n 3 thafe 5 
flight n 3 yordge 6 
zone n 3 sarp 4 
virus n 3 nabes 5 
empire n 3 swerts 6 
devote v 3 owse 4 
vital v 3 stads 5 
admire v 3 jamped 6 
grip v 3 zolv 4 
steal v 3 ghytt 5 
regret v 3 clorpe 6 
wary adj 4 zoze 4 
eager adj 4 cuiff 5 
mutual adj 4 trorth 6 
sane adj 4 blit 4 
alike adj 4 keths 5 
sacred adj 4 bruint 6 
mode n 4 rorm 4 
flesh n 4 quybb 5 
device n 4 sprusp 6 
fate n 4 voke 4 
comic n 4 skodd 5 
harbor n 4 jorque 6 
grin v 4 nuds 4 
yield v 4 knudd 5 
absorb v 4 phreen 6 
task v 4 froo 4 
curve v 4 reuth 5 
import v 4 quelgn 6 

Note. POS = Part of speech, adj = adjective, n = noun, v = verb.  
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APPENDIX F 

LEXICAL DECISION AND ANTONYM PAIR ANCHOR TEST ITEMS 

 
 
 

Anchor item 

 
 

APT pair 

 
 

LDT counterpart 

Anchor 
token 
count 

 
Book 

counts 

 
 

POS 

 
Freq. 
level 

left right meve 98 19 n 1,000 
laugh drive cromb 184 26 v 1,000 
late early pson 188 31 adj 1,000 
aunt uncle kest 14 3 n 2,000 
smile cry phows 347 30 v 2,000 
empty occupied skump 17 8 adj 2,000 
guest manager muilt 3 1 n 3,000 
shout leap telve 166 22 v 3,000 
angry final orked 97 26 adj 3,000 
kilometer earth qweens 30 5 n 4,000 
kiss arrest hosh 43 10 v 4,000 
ugly beautiful yoaf 6 3 adj 4,000 

Note. APT = Antonym Pairs Test, LDT = Lexical Decision Test, POS = Part of speech, Freq. = 
Frequency, n = noun, v = verb, adj = adjective. 
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APPENDIX G 

ANTONYM PAIRS TEST ITEMS 

 
Antonym Pair Test A 

No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
Prime 

NBL 
Target POS 

1 death 1 life 1 5 4 n 
2 right 1 left 1 5 4 n 
3 love 1 hate 1 4 4 v 
4 stop 1 move 1 4 4 v 
5 odd 1 even 1 3 4 adj 
6 early 1 late 1 5 4 adj 
7 past 1 future 1 4 5 n 
8 part 1 whole 1 4 5 n 
9 read 1 write 1 4 5 v 
10 raise 1 lower 1 5 5 v 
11 sober 1 drunk 1 5 5 adj 
12 long 1 short 1 4 5 adj 
13 top 1 bottom 1 3 6 n 
14 follower 1 leader 1 8 6 n 
15 destroy 1 create 1 7 6 v 
16 unite 1 divide 1 5 6 v 
17 private 3 public 1 7 6 adj 
18 difficult 2 simple 1 9 6 adj 
1 uncle 4 aunt 2 5 4 n 
2 loss 2 gain 2 4 4 n 
3 seek 2 hide 2 4 4 v 
4 sleep 1 wake 2 5 4 v 
5 thick 2 thin 2 5 4 adj 
6 excited 1 calm  2 7 4 adj 
7 hurry 1 delay 2 5 5 n 
8 width 1 length 2 5 5 n 
9 cry 2 smile 2 3 5 v 
10 comfort 1 scare 2 7 5 v 
11 occupied 2 empty 2 8 5 adj 
12 narrow 1 broad 2 6 5 adj 
13 patient 1 doctor 2 7 6 n 
14 health 3 disease 2 6 6 n 
15 attend 1 ignore 2 6 6 v 
16 accept 4 refuse 2 6 6 v 
17 unkind 1 gentle 2 6 6 adj 
18 ancient 1 modern 2 7 6 adj 
1 beginning 1 rear 3 9 4 n 
2 visitor 1 host 3 7 4 n 
3 freeze 1 melt 3 6 4 v 
4 release 2 grip 3 7 4 v 
5 covered 1 bare 3 7 4 adj 
6 sharp 2 dull 3 5 4 adj 
7 manager 1 guest 3 7 5 n 
8 nephew 1 niece 3 6 5 n 
9 proceed 2 pause 3 7 5 v 
10 flatter 4 tease 3 7 5 v 
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No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
Prime 

NBL 
Target POS 

11 rural 1 urban 3 5 5 adj 
12 bold 1 faint 3 4 5 adj 
13 deterrent 1 motive 3 9 6 n 
14 need 3 excess 3 4 6 n 
15 diminish 1 evolve 3 8 6 v 
16 remain 4 modify 3 6 6 v 
17 rude 1 polite 3 4 6 adj 
18 rough 2 smooth 3 5 6 adj 
1 opponent 4 ally 4 8 4 n 
2 sunset 4 dawn 4 6 4 n 
3 grow 1 trim 4 4 4 v 
4 commence 4 halt 4 8 4 v 
5 immature 3 ripe 4 8 4 adj 
6 beautiful 1 ugly 4 9 4 adj 
7 individual 3 batch 4 10 5 n 
8 angel 2 demon 4 5 5 n 
9 drop 1 hoist 4 4 5 v 
10 abstain 1 feast 4 7 5 v 
11 delayed 2 rapid 4 7 5 adj 
12 timid 2 macho 4 5 5 adj 
13 madness 2 sanity 4 7 6 n 
14 attic 3 cellar 4 5 6 n 
15 add 1 delete 4 3 6 v 
16 expel 2 absorb 4 5 6 v 
17 rational 2 insane 4 8 6 adj 
18 unholy 1 divine 4 6 6 adj 
Non-Antonym Pairs A 

No. Prime word 
Freq of 

PW 
Unrelated 

word 
Freq of 

UW 
NBL 

prime 
NBL 
UW POS 

1 people 1 wife 1 6 4 n 
2 bear 1 fire 1 4 4 n 
3 live 1 shut 1 4 4 v 
4 change 1 draw 1 6 4 v 
5 best 1 safe 1 4 4 adj 
6 pushy 1 sure 1 5 4 adj 
7 house 1 favor 1 5 5 n 
8 haven 1 phone 1 5 5 n 
9 grant 1 fight 1 5 5 v 
10 drive 1 laugh 1 5 5 v 
11 funny 1 roomy 1 5 5 adj 
12 basic 1 green 1 5 5 adj 
13 thirty 1 coffee 1 6 6 n 
14 anyone 1 marker 1 6 6 n 
15 usable 1 reheat 1 6 6 v 
16 easily 1 unroll 1 6 6 v 
17 classy 1 timely 1 6 6 adj 
18 french 1 wooden 1 6 6 adj 
1 nature 2 ship 2 6 4 n 
2 reason 1 mail 2 6 4 n 
3 watch 1 chat 2 5 4 v 
4 hire 1 ride 2 4 4 v 
5 small 1 cool 2 5 4 adj 
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No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
Prime 

NBL 
Target POS 

6 happy 1 calm 2 5 4 adj 
7 clock 1 label 2 5 5 n 
8 cards 1 nurse 2 5 5 n 
9 catch 1 reply 2 5 5 v 
10 bleed 1 cough 2 5 5 v 
11 awful 2 shaky 2 5 5 adj 
12 baggy 2 crisp 2 5 5 adj 
13 school 2 easter 2 6 6 n 
14 sheets 2 tablet 2 6 6 n 
15 strike 2 assign 2 6 6 v 
16 refill 1 escape 2 6 6 v 
17 juicy 2 hungry 2 5 6 adj 
18 highly 2 tricky 2 6 6 adj 
1 summer 1 plot 3 6 4 n 
2 coach 2 core 3 5 4 n 
3 agree 1 cure 3 5 4 v 
4 shout 2 leap 3 5 4 v 
5 large 1 dual 3 5 4 adj 
6 rocky 2 lazy 3 5 4 adj 
7 depth 1 alert 3 5 5 n 
8 sound 1 elbow 3 5 5 n 
9 focus 2 shove 3 5 5 v 
10 count 1 swing 3 5 5 v 
11 final 1 angry 3 5 5 adj 
12 salty 2 handy 3 5 5 adj 
13 stairs 1 author 3 6 6 n 
14 sister 3 flight 3 6 6 n 
15 switch 1 squash 3 6 6 v 
16 govern 1 admire 3 6 6 v 
17 lawful 2 crafty 3 6 6 adj 
18 secure 2 uneasy 3 6 6 adj 
1 quality 1 navy 4 7 4 n 
2 liver 1 jail 4 5 4 n 
3 arrest 3 kiss 4 6 4 v 
4 marry 1 knit 4 5 4 v 
5 local 1 dumb 4 5 4 adj 
6 smart 2 alike 4 5 4 adj 
7 class 2 fiber 4 5 5 n 
8 field 2 medal 4 5 5 n 
9 carry 1 tramp 4 5 5 v 
10 elect 2 deter 4 5 5 v 
11 exact 2 stark 4 5 5 adj 
12 daily 2 blunt 4 5 5 adj 
13 writer 1 merger 4 6 6 n 
14 second 1 domino 4 6 6 n 
15 wonder 1 allege 4 6 6 v 
16 unlock 1 muddle 4 6 6 v 
17 hilly 2 gritty 4 5 6 adj 
18 useful 1 sloppy 4 6 6 adj 

Note. Freq of PW = Frequency of prime word, Freq of TW = Frequency of target word, NBL = 
Number of letters, POS = Part of speech, adj = adjective, n = noun, v = verb. 
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Antonym Pair Test B 

No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
prime 

NBL 
target POS 

1 front 1 back 1 5 4 n 
2 heaven 2 hell 1 6 4 n 
3 pull 1 push 1 4 4 v 
4 fear 2 hope 1 4 4 v 
5 found 1 lost 1 5 4 adj 
6 rich 2 poor 1 4 4 adj 
7 straight 1 round 1 8 5 n 
8 boy 1 girl 1 3 5 n 
9 teach 1 learn 1 5 5 v 
10 open 1 close 1 4 5 v 
11 wordy 1 brief 1 5 5 adj 
12 slow 1 quick 1 4 5 adj 
13 risk 2 safety 1 4 6 n 
14 men 1 ladies 1 3 6 n 
15 speak 1 listen 1 5 6 v 
16 miss 1 notice 1 4 6 v 
17 unusual 1 common 1 7 6 adj 
18 outside 1 inside 1 7 6 adj 
1 beginner 1 expert 2 8 4 n 
2 employee 1 boss 2 8 4 n 
3 slowness 1 rush 2 8 4 v 
4 borrow 2 lend 2 6 4 v 
5 ordinary 2 rare 2 8 4 adj 
6 little 1 tall 2 6 4 adj 
7 child 1 adult 2 5 5 n 
8 major 1 minor 2 5 5 n 
9 combine 2 smash 2 7 5 v 
10 join 1 split 2 4 5 v 
11 old 1 fresh 2 3 5 adj 
12 dead 1 alive 2 4 5 adj 
13 fullness 1 hunger 2 8 6 n 
14 desert 3 forest 2 6 6 n 
15 prevent 2 enable 2 7 6 v 
16 decline 4 climb 2 7 6 v 
17 unknown 1 famous 2 7 6 adj 
18 innocent 4 guilty 2 8 6 adj 
1 criminal 2 hero 3 8 4 n 
2 virtue 5 vice 3 6 4 n 
3 enter 1 exit 3 5 4 v 
4 stand 1 skip 3 5 4 v 
5 good 1 evil 3 4 4 adj 
6 untidy 2 neat 3 6 4 adj 
7 friend 1 enemy 3 6 5 n 
8 correction 1 error 3 10 5 n 
9 please 1 annoy 3 6 5 v 
10 lessening 1 boost 3 9 5 v 
11 clear 1 vague 3 5 5 adj 
12 true  1 false  3 5 5 adj 
13 tragedy 3 comedy 3 7 6 n 
14 goal 2 origin 3 4 6 n 
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No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
prime 

NBL 
target POS 

15 indulge 3 starve 3 7 6 v 
16 ensure 2 gamble 3 6 6 v 
17 solid 2 liquid 3 5 6 adj 
18 loved 1 lonely 3 5 6 adj 
1 aid 2 pest 4 3 4 n 
2 withdrawal 2 raid 4 10 4 n 
3 approve 2 slam 4 7 4 v 
4 pour 2 seep 4 4 4 v 
5 crazy 3 sane 4 5 4 adj 
6 manners 3 gall 4 7 4 adj 
7 continent 3 ocean 4 9 5 n 
8 blessing 2 curse 4 8 5 n 
9 continue 1 cease 4 8 5 v 
10 express 1 imply 4 7 5 v 
11 soft 2 harsh 4 4 5 adj 
12 lacking 2 ample 4 7 5 adj 
13 victory 3 defeat 4 7 6 n 
14 bias 4 equity 4 4 6 n 
15 run 1 stroll 4 3 6 v 
16 allow 1 censor 4 5 6 v 
17 generous 2 greedy 4 8 6 adj 
18 impossible 1 viable 4 10 6 adj 
NON-Antonym Pairs B 

No. Prime word 
Freq of 

PW 
Unrelated 

word 
Freq of 

UW 
NBL 

prime 
NBL 
UW POS 

1 lock 1 book 1 4 4 n 
2 base 1 door 1 4 4 n 
3 link 1 stay 1 4 4 v 
4 deal 1 wash 1 4 4 v 
5 hold 1 airy 1 4 4 adj 
6 arty 1 main 1 4 4 adj 
7 student 1 paper 1 7 5 n 
8 timer 1 thing 1 5 5 n 
9 trade 1 study 1 5 5 v 
10 guess 1 argue 1 5 5 v 
11 cheap 1 young 1 5 5 adj 
12 wrong 1 great 1 5 5 adj 
13 midday 1 jacket 1 6 6 n 
14 person 1 screen 1 6 6 n 
15 misuse 1 tackle 1 6 6 v 
16 oppose 1 united 1 6 6 v 
17 driven 1 spotty 1 6 6 adj 
18 choosy 1 mental 1 6 6 adj 
1 idea 1 beer 2 4 4 n 
2 feet 1 tool 2 4 4 n 
3 kill 1 rent 2 4 4 v 
4 cook 1 grab 2 4 4 v 
5 flat 1 wise 2 4 4 adj 
6 glad 2 oily 2 4 4 adj 
7 fact 1 human 2 4 5 n 
8 cause 1 dream 2 5 5 n 
9 state 1 taste 2 5 5 v 
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No. Prime word 
Freq of 

PW 
Target 
word 

Freq of 
TW 

NBL 
prime 

NBL 
target POS 

10 spend 1 quote 2 5 5 v 
11 frank 2 upset 2 5 5 adj 
12 ideal 2 spare 2 5 5 adj 
13 copier 1 bridge 2 6 6 n 
14 income 1 pencil 2 6 6 n 
15 bother 1 defend 2 6 6 v 
16 shoots 1 obtain 2 6 6 v 
17 heated 1 severe 2 6 6 adj 
18 lovely 1 unwise 2 6 6 adj 
1 luck 1 flap 3 4 4 n 
2 tape 1 huts 3 4 4 n 
3 lead 1 dive 3 4 4 v 
4 enjoy 1 fold 3 5 4 v 
5 easy 1 posh 3 4 4 adj 
6 outer 1 slim 3 5 4 adj 
7 danger 1 essay 3 6 5 n 
8 corner 1 panic 3 6 5 n 
9 throw 1 steal 3 5 5 v 
10 press 1 flash 3 5 5 v 
11 sick 1 vital 3 4 5 adj 
12 above 1 bitter 3 5 5 adj 
13 brain 2 needle 3 5 6 n 
14 police 1 lounge 3 6 6 n 
15 pardon 1 resign 3 6 6 v 
16 replay 1 scream 3 6 6 v 
17 packed 1 racist 3 6 6 adj 
18 decent 2 mortal 3 6 6 adj 
1 news 1 pork 4 4 4 n 
2 pair 1 whiz 4 4 4 n 
3 feed 1 reel 4 4 4 v 
4 pick 1 wove 4 4 4 v 
5 firm 1 inky 4 4 4 adj 
6 tidy 1 blah 4 4 4 adj 
7 theory 1 cattle 4 6 5 n 
8 honor 1 trend 4 5 5 n 
9 include 1 swell 4 7 5 v 
10 unsafe 1 input 4 6 5 v 
11 snowy 1 hardy 4 5 5 adj 
12 boring 1 foggy 4 6 5 adj 
13 street 1 grease 4 6 6 n 
14 chain 2 patron 4 5 6 n 
15 travel 1 shrink 4 6 6 v 
16 return 1 baffle 4 6 6 v 
17 upside 1 horrid 4 6 6 adj 
18 social 1 chilly 4 6 6 adj 

Note. Freq of PW = Frequency of prime word, Freq of TW = Frequency of target word, NBL = 
Number of letters, POS = Part of speech, adj = adjective, n = noun, v = verb. 
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Antonym Pair Test C 

No. Prime word 
Freq of 

PW Target word 
Freq of 

TW 
NBL 

prime 
NBL 

target POS 
1 west 1 east 1 4 4 n 
2 queen 2 king 1 5 4 n 
3 find 1 lose 1 4 4 v 
4 help 1 harm 1 4 4 v 
5 blank 2 full 1 5 4 adj 
6 last 1 first 1 4 4 adj 
7 south 1 north 1 5 5 n 
8 day 1 night 1 3 5 n 
9 end 1 start 1 3 5 v 
10 deny 2 admit 1 4 5 v 
11 light 1 heavy 1 5 5 adj 
12 black 1 white 1 5 5 adj 
13 question 1 answer 1 8 6 n 
14 mother 1 father 1 6 6 n 
15 begin 1 finish 1 5 6 v 
16 remember 1 forget 1 8 6 v 
17 indirect 1 direct 1 8 6 adj 
18 unusual  1 normal 1 8 6 adj 
1 ditch 3 hill 2 5 4 n 
2 sun 1 moon 2 3 4 n 
3 float 2 sink 2 5 4 v 
4 pass 1 fail 2 4 4 v 
5 corrupt 4 pure 2 7 4 adj 
6 powerful 1 weak 2 8 4 adj 
7 war 1 peace 2 3 5 n 
8 division 1 union 2 8 5 n 
9 endorse 1 blame 2 7 5 v 
10 damn 2 bless 2 4 5 v 
11 sunny 1 cloudy 2 5 5 adj 
12 ignorant 2 proud 2 8 5 adj 
13 servant 1 master 2 7 6 n 
14 junior 3 senior 2 6 6 n 
15 supply 1 demand 2 6 6 v 
16 scatter 3 gather 2 7 6 v 
17 dark 2 bright 2 4 6 adj 
18 stupid 1 clever 2 6 6 adj 
1 hatred 1 pity 3 6 4 n 
2 relief 2 ache 3 6 4 n 
3 insure 1 undo 3 6 4 v 
4 keep 1 swap 3 4 4 v 
5 controlled 1 wild 3 10 4 adj 
6 pale 3 rosy 3 4 4 adj 
7 reality 1 magic 3 7 5 n 
8 princess 3 prince 3 8 5 n 
9 offend 3 amuse 3 6 5 v 
10 avoid 2 greet 3 5 5 v 
11 aware 1 naive 3 5 5 adj 
12 loose 2 tense 3 5 5 adj 
13 brightness 2 shadow 3 10 6 n 
14 compliment 3 insult 3 10 6 n 
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No. Prime word 
Freq of 

PW Target word 
Freq of 

TW 
NBL 

prime 
NBL 

target POS 
15 cover 1 reveal 3 5 6 v 
16 criticize 4 praise 3 9 6 v 
17 near 1 remote 3 4 6 adj 
18 formal 2 casual 3 6 6 adj 
1 superior 4 peer 4 8 4 n 
2 disadvantage 2 perk 4 12 4 n 
3 loosen 2 clog 4 6 4 v 
4 separate 1 fuse 4 8 4 v 
5 used 1 mint 4 4 4 adj 
6 clean 1 foul 4 5 4 adj 
7 chill 4 fever 4 5 5 n 
8 familiar 2 alien 4 8 5 n 
9 ruin 3 hatch 4 4 5 v 
10 sell 1 lease 4 4 5 v 
11 refined 4 crude 4 7 5 adj 
12 satisfied 2 eager 4 9 5 adj 
13 satisfaction 2 regret 4 12 6 n 
14 export 3 import 4 6 6 n 
15 free 1 retain 4 4 6 v 
16 remove 2 insert 4 6 6 v 
17 brave 3 modest 4 5 6 adj 
18 foreign 2 native 4 7 6 adj 
NON-Antonym Pairs C 

No. Prime word 
Freq of 

PW Unrelated word 
Freq of 

UW 
NBL 

prime 
NBL 
UW POS 

1 milk 1 body 1 4 4 n 
2 name 1 wish 1 4 4 n 
3 rate 1 tend 1 4 4 v 
4 work 1 send 1 4 4 v 
5 sexy 1 able 1 4 4 adj 
6 fishy 1 nice 1 5 4 adj 
7 agent 1 group 1 5 5 n 
8 birth 1 horse 1 5 5 n 
9 untie 1 knock 1 5 5 v 
10 thank 1 dress 1 5 5 v 
11 leggy 1 smoky 1 5 5 adj 
12 hairy 1 jumpy 1 5 5 adj 
13 waiter 1 course 1 6 6 n 
14 window 1 moment 1 6 6 n 
15 serve 1 decide 1 5 6 v 
16 choose 1 charge 1 6 6 v 
17 strong 1 pretty 1 6 6 adj 
18 sleepy 1 weekly 1 6 6 adj 
1 town 1 bath 2 4 4 n 
2 word 1 wire 2 4 4 n 
3 want 1 rely 2 4 4 v 
4 turn 1 plug 2 4 4 v 
5 worn 1 pink 2 4 4 adj 
6 wide 1 vast 2 4 4 adj 
7 floor 1 cream 2 5 5 n 
8 price 1 motor 2 5 5 n 
9 leave 1 fetch 2 5 5 v 
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No. Prime word 
Freq of 

PW Target word 
Freq of 

TW 
NBL 

prime 
NBL 

target POS 
10 judge 1 pitch 2 5 5 v 
11 badly 1 noisy 2 5 5 adj 
12 quiet 1 royal 2 5 5 adj 
13 region 1 energy 2 6 6 n 
14 parent 1 animal 2 6 6 n 
15 arrive 1 repeat 2 6 6 v 
16 unload 1 belong 2 6 6 v 
17 secret 1 female 2 6 6 adj 
18 smelly 2 creamy 2 6 6 adj 
1 like 1 fork 3 4 4 n 
2 rule 1 glue 3 4 4 n 
3 list 1 moan 3 4 4 v 
4 meet 1 bash 3 4 4 v 
5 plus 1 lean 3 4 4 adj 
6 nasty 2 lone 3 5 4 adj 
7 mommy 1 crown 3 5 5 n 
8 paint 1 liter 3 5 5 n 
9 think 1 punch 3 5 5 v 
10 trust 1 sweep 3 5 5 v 
11 dusty 2 gross 3 5 5 adj 
12 bloody 1 shiny 3 6 5 adj 
13 rental 2 horror 3 6 6 n 
14 soldier 1 reward 3 7 6 n 
15 save 1 wander 3 4 6 v 
16 reduce 1 expose 3 6 6 v 
17 huge 1 visual 3 4 6 adj 
18 stable 1 urgent 3 6 6 adj 
1 mile 1 rice 4 4 4 n 
2 fruit 2 dice 4 5 4 n 
3 roll 1 cram 4 4 4 v 
4 occur 2 cage 4 5 4 v 
5 less 1 wary 4 4 4 adj 
6 over 1 waxy 4 4 4 adj 
7 music 1 gauge 4 5 5 n 
8 match 1 sword 4 5 5 n 
9 print 1 skate 4 5 5 v 
10 reuse 1 yield 4 5 5 v 
11 rusty 1 rigid 4 5 5 adj 
12 windy 1 petty 4 5 5 adj 
13 client 1 recipe 4 6 6 n 
14 bottle 1 palace 4 6 6 n 
15 share 1 reform 4 5 6 v 
16 follow 1 review 4 6 6 v 
17 creepy 3 ethnic 4 6 6 adj 
18 active 1 sacred 4 6 6 adj 

Note. Freq of PW = Frequency of prime word, Freq of TW = Frequency of target word, NBL = 
Number of letters, POS = Part of speech, adj = adjective, n = noun, v = verb. 
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APPENDIX H 

PRONUNCIATION TEST ITEMS 

 
PT-Time 1 PT-Time 2 PT-Time 3  

A A A  
B B B  
O O O  
S S S  
E E E  
R R R  
T T T  
H H H  
U U U  
P P P  
I I I  
V V V  
Z Z Z  
J J J  
Q Q Q  
debt neighbors ice  
split lame bulk  
privilege license huge  
iron alive tail  
knowledge abuse ceiling  
gadget tough humidity  
vague isle tragic  
diagram doubt collapse  
urge clarify residence  
kneeling lamb breathe  
gigantic contemporary contagious  
suspicion conspiracy rancid  
arrogant refugee salad  
exterior horizon triumph  
miscellaneous quarantine deny  
martyr guise specimen  
alcove tranquility efficiency  
concoct coincide deteriorate  
camouflage aesthetic altruistic  
inquisitive bibliography municipal  
debris rudimentary mosaic  
circumference vehement columnist  
unanimous discretionary seismograph  
longevity rescinded novice  
benefactor prodigal intransigence  
benign itinerary heresy  
extemporaneous protuberance audacious  
cyst heterogeneous scruples  
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PT-Time 1 PT-Time 2 PT-Time 3  
usurp stratagem pseudonym  
factitious regime diminutive  
ebullience aloof blasphemous  
irascible heinous poignant  
lucubration sanguine predilection  
narcotic anachronism macabre  
disingenuous covetousness omniscient  
internecine ubiquitous puerile  
dirge infinitesimal contrite  
oligarchy egregious assuage  
inefficacious epithalamion regicidal  
pusillanimous superannuated asphyxiation  
terpsichorean artesian synecdoche  

Note. PT = Pronunciation Test. 
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APPENDIX I 

READING COMPREHENSION TESTS 

 
Reading Comprehension Test A 
 

Read the story below. Then answer questions 1-10 on the computer mark sheet. 
 
(1) Everyone knows the various advantages of using e-mail. It’s faster than ordinary mail, cheaper 
than the telephone, and easier than trying to meet someone in person. However, it is not always 
good to use e-mail at work. For example, some companies are limiting the use of e-mail in their 
offices. Along with the many benefits of e-mail, there seem to be some clear disadvantages too. 
 
(2) One disadvantage is that e-mail is only one-way. When you send out your message, you have 
to wait for an answer, however, this is not a problem if you send a message that does not require a 
response. In this situation, you may only need to know that the message was received. 
Nonetheless, if the message is complicated or requires a quick response, e-mail is not very 
effective. It’s not a favorable method of communication, for example, if you need to make a 
decision or a plan. It can require many exchanges and a lot of time to decide something by e-mail. 
In that case, it would be better to talk on the phone. Alternatively, if you’re in the same building, 
you could meet with the person. 
 
(3) Another problem is the limited information available from the message. You have only the 
words to rely on. This doesn’t matter if the message only contains objective information, such as 
facts, or if the information is not that important. But it might cause trouble if the message is 
significant. In an e-mail, it is hard to tell much about the person who sent the message or their 
mood. You have no idea what he or she was thinking or feeling, so you may imbue your own 
feelings into the message, and this can lead to communication breakdowns. 
 
(4) In England, some research was done by psychologists about using e-mail at work. They 
studied the effect that the contents of e-mails had on workers’ blood pressure. The psychologists 
measured the blood pressure of the workers while they were opening their e-mail, and found that 
certain kinds of messages made blood pressure go up. For example, if the messages seemed 
negative or were from the boss, it increased. In fact, it increased the most when the messages were 
both negative and from the boss. 
 
(5) The psychologists said that people should be careful how they use e-mail at work. This is 
especially true for the people in high-level positions in a company. E-mail messages can easily 
offend or upset people. Also, important news should never be sent by e-mail. Instead, it should 
always be delivered face to face. That way, communication breakdowns can be avoided, hopefully 
fostering a more relaxed and enjoyable workplace. 
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QUESTIONS 
1. Which one of these items is NOT a benefit of e-mail? / E-mail の利点として述べられていな

いのはどれですか。 
a. It costs less money than other types of communication. 
b. It is more convenient than arranging a meeting with someone directly. 
c. Companies have e-mail so it is perfect for most business situations. 
d. E-mails are usually faster than other ways of sending messages. 
 
2. According to paragraphs (2) and (3), when should an e-mail be sent? / パラグラフ[2]と[3]に
よると、いつ E-mail を送るべきでしょうか。 
(1) When a boss wants to explain a complicated new rule to the workers. 
(2) When a worker wants to exchange ideas with a co-worker. 
(3) When a boss wants to inform people of a meeting with no reply necessary. 
(4) When a co-worker wants to explain why she was angry at the last meeting. 
 
3. The word “breakdowns” in line 20 is closest in meaning to: / 本文 20 行目の “breakdowns” の
意味に最も近いものを選びなさい。 
(1) failures 
(2) systems 
(3) origins 
(4) relations 
 
4. What is the author’s main point in paragraph (3)? / パラグラフ[3]における筆者の主題は何

でしょうか。 
(1) E-mails are useful to send basic information, but sometimes they cause problems when 
feelings are included. 
(2) If feelings are clear in an e-mail, there will be no problem in communication. 
(3) E-mails are good for sending clear information as well as emotional information. 
(4) E-mails should not be used in businesses, because they can lead to problems with 
communication. 
 
5. Which sentence is closest in meaning to the sentence in lines 18-20? / 本文 18-20 行目に最も

近い意味の文は以下のどれでしょうか。 
(1) You imagine how the writer was feeling when you read an e-mail, but you sometimes make 
mistakes. 
(2) You don’t know how the writer felt when they wrote the e-mail, so it is necessary to imagine 
how they felt. 
(3) You should think of your own emotions when reading an e-mail. 
(4) People should not think about emotions when they are reading e-mails. 
 
6. Who wanted to learn about the effects of e-mail on workers? / 誰が職員への e-mail の影響を

学びたいと思っていましたか。 
(1) bosses 
(2) workers 
(3) psychologists 
(4) secretaries 
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7. The word “fostering” in the last line is closest in meaning to: / 本文最終行の “fostering” に最

も近い意味の語彙を選びなさい。 
(1) taking 
(2) ending 
(3) creating 
(4) changing 
 
8. What is the main idea of the passage? / 本文の主題は何でしょうか。 
(1) There would be fewer problems with e-mail if companies used them more. 
(2) Sometimes when people read e-mails their blood pressure changes. 
(3) Many people think e-mails are useful but they sometimes cause problems. 
(4) High level business people should be careful when they use e-mails. 
 
9. What do you predict would be the topic of a paragraph following this passage? / 本文の後に続

く文章のトピックは何でしょうか。 
(1) The history of e-mail and its uses. 
(2) A company that stopped using e-mail. 
(3) Why e-mail is so popular in some companies. 
(4) The ways to become a boss at a company. 
 
10. Which of the following sentences is closest in meaning to the sentence in line 13? / 本文13行
目の文に最も近い意味の文章を選びなさい。 
(1) E-mail is a good way to communicate if you want to get to know your co-worker. 
(2) When you want to meet with a co-worker, you should send an e-mail for an appointment first. 
(3) It is better to talk face to face if your office is close to your co-worker’s office. 
(4) You should always try to meet your co-workers because it is cheaper than making a phone 
call. 
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Reading Comprehension Test B 
 

Read the story below. Then answer questions 1-10 on the computer mark sheet. 
 
(1) In the second half of the 20th century, there was a fierce competition between the U.S. and 
Russia to be the first nation to reach space. In response to this competition, the U.S. developed a 
well-organized space program. The U.S. space flight program of the 1960s and 1970s consisted 
of three different phases. The three phases were Mercury, Gemini, and Apollo. Each of these 
phases of the space flight program served a very different purpose. 
 
(2) Mercury was the first phase of the space flight program. Its purpose was to get a person into 
orbital flight and circle the Earth. The tiny Mercury capsule carried only a single astronaut. Alan 
Shepard and Virgil Grissom piloted the first two Mercury flights in 1961. John Glenn was in the 
next Mercury flight. It orbited the Earth in 1962. Three more Mercury flights followed. 
 
(3) The next phase of the space flight program was Gemini. The ten Gemini flights in 1965 and 
1966 did training tests necessary for longer space flights. For example, Gemini carried out 
training in orbital clocking techniques. It also ran tests about the effects of long-term trips on 
astronauts. The Gemini capsules were designed to carry two astronauts. The name Gemini comes 
from the name of a constellation, which means “twins.” 
 
(4) The Apollo flights followed the Gemini flights with a different goal of landing astronauts on 
the Moon. The Apollo spacecraft consisted of three modules. The command module carried three 
astronauts to and from the Moon. The service module housed the propulsion systems. Finally, the 
lunar module separated from the command module to land two astronauts on the Moon. There 
were seventeen Apollo flights in total, but the first six carried no crew. The seventh through tenth 
Apollo flights (1968-1969) circumnavigated the Moon without landing and then returned to 
Earth. The next seven Apollo flights (1969-1972) were intended to land on the Moon. All of them 
did, with the exception of Apollo 13. It developed a problem and had to abort the planned landing. 
However, it still managed to return safely to Earth. 
 
 
  



 

 279 

QUESTIONS: 
1. What is the main idea of the whole passage? / 本文全体の主題は何ですか。 
(1) Modern U.S. space exploration started with the competition between the U.S. and Russia. 
(2) The astronauts in U.S. space programs were well-trained and prepared. 
(3) There were three phases to the American space flight program. 
(4) Many people have contributed to space exploration through the decades. 
 
2. What is the author’s main point in paragraph (2)? / パラグラフ[2]での筆者の主題（最も言

いたい事）は何ですか。 
(1) The Mercury missions were to train two pilots in one spacecraft. 
(2) The Mercury missions were developed to fly an astronaut around the Earth. 
(3) Mercury space missions only carried one astronaut. 
(4) The first man in orbit was John Glenn. 
 
3. Which of these sentences is closest in meaning to the last sentence in paragraph (3)? / パラグ

ラフ[3]の最終行の文と同じ意味の文を選びなさい。 
(1) Gemini means the astronauts can see the “twin” stars. 
(2) Gemini was one of the two astronauts who rode in the spacecraft. 
(3) They named it Gemini after the Roman god of space. 
(4) Only two men could fly in the spacecraft, so the name was given to the program. 
 
4. The purpose of the Gemini flights was: / Gemini flights の目的は何だったのでしょうか。 
(1) to prepare for flights that take more time 
(2) to attempt suborbital flights further away 
(3) to circumnavigate the Moon more times 
(4) to land on the Moon  
 

5. Which item is NOT stated in the passage? / 以下のうちで、本文で述べられていないのは

どれですか。 
(1) how many astronauts a Mercury flight carried 
(2) any problems the flights had 
(3) how the Mercury flights were named 
(4) where each space flight went 
 

6. The word “circumnavigated” in line 23 is closest in meaning to: / 本文 23 行目の 
“circumnavigated” に最も意味が近いものを選びなさい。 
(1) traveled around 
(2) returned from 
(3) studied about 
(4) headed toward 
 
7. The word “abort” in line 25 is closest in meaning to: / 本文 25 行目の “abort” に最も意味が

近いものを選びなさい。 
(1) postpone 
(2) schedule 
(3) try 
(4) stop 
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8. It can be determined from the passage that the space flight program discussed in the passage 
lasted for: / 本文によると space flight program は何年間続きましたか。 
(1) two years 
(2) just over 6 years 
(3) almost 12 years 
(4) over three decades 
 
9. What do you predict would be the topic of a paragraph following this passage? / 本文に後に

続く文章のトピックは何だと思いますか。 
(1) The origin of Mercury’s name 
(2) How NASA prepared for these space programs 
(3) A Russian spaceship that returned to Earth safely 
(4) The problems Apollo 13 faced attempting to land on the Moon 
 
10. Which of the following sentences is closest in meaning to the sentence in lines 21-22? / 本文

21—22行目の文に最も意味が近い文を選びなさい。 
(1) Seventeen astronauts were in Apollo flights but they did not have enough food for all. 
(2) The total number of Apollo flights was seventeen, and the last eleven flights carried men. 
(3) There were a total of seventeen astronauts in Apollo flights but six of them died in the 
spacecraft. 
(4) Seventeen Apollo flights went to the Moon, and there were a total of six astronauts on the 
flights.  
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Reading Comprehension Test C 
 

Read the story below. Then answer questions 1-10 on the computer mark sheet. 
 
(1) The human body is a complex machine that allows us to function as living creatures. After we 
are brought into this world, our bodies grow and transform in response to our environment, diet, 
and habits. The body is composed of many organ systems and parts that work together to allow us 
to breathe, move, talk and digest food all at the same time. Usually, we are unaware of what is 
happening in our bodies. We usually only notice our bodies when we get sick. 
 
(2) Many people do not take enough care of their complex machines, engaging in behavior like 
smoking, drinking too much alcohol, or eating junk food that can damage their bodies. Stress can 
also cause health problems. People who worry a lot often do not get enough sleep or eat properly, 
leading to many health complications. We also damage our bodies by playing sports or having 
accidents. A recent survey in the U.K. found that 14 percent of people had visited an emergency 
room or a hospital clinic in the previous three months with injuries or poisonings. Clinic patients 
were also treated for many other medical problems-from bad cuts and broken bones to serious 
illnesses that required extensive surgery. 
 
(3) Just like any machine, different body parts sometimes deteriorate from old age. In fact, a 
study in the U.S. found that 60 to 70 percent of all patients in emergency rooms were considered 
elderly, aged 75 or over. Fortunately, older people who suffer from an illness or injury can now 
receive treatment to help extend their lives. 
 
(4) Due to the increase in the population of elderly people, the scientific study of them is now one 
of the fastest growing areas of medicine. It is now quite common for elderly people with damaged 
joints, for example, to have surgery to replace the problematic joint with a new one made of 
plastic or metal. 
 
(5) As with any machine, the better you take care of it, the longer it will last. Of course, the best 
way to take care of your amazing machine is to eat the right foods, exercise regularly, and get 
plenty of sleep. 
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QUESTIONS 
1. What is the author’s main point in paragraph (2)? / パラグラフ[2]での筆者の主題（最も言

いたい事）は何でしょうか。 
(1) No matter how much we try to be healthy, some illnesses cannot be prevented. 
(2) In order to live a healthy life, people have to manage stress better. 
(3) Injuries or poisonings account for a large number of physical problems in people. 
(4) There are a large number of people who live in an unhealthy way. 
 
2. Which of the following items is mentioned in paragraph (2)? / パラグラフ[2]で述べられてい

るものを選びなさい。 
(1) Playing sports will help protect a person’s body against damage. 
(2) Fourteen percent of the clinic patients had to undergo surgery. 
(3) Some of the clinic patients needed an operation due to serious disease. 
(4) Stress at work does not affect whether we sleep well or not. 
 
3. In paragraph (2), what does the term, “complex machines” mean? / パラグラフ[2]の“complex 
machines” の意味は以下のどれでしょうか。 
(1) brains 
(2) families 
(3) behaviors 
(4) bodies 
 
4. Which of the following sentences is closest in meaning to the sentence in lines 9-10? / 本文 9-
10 行目と最も意味が近い文を選びなさい。 
(1) Worrisome people almost always suffer from sicknesses caused by poor diets. 
(2) Stress affects people’s behavior, which in turn, damages their physical well-being. 
(3) Health problems usually start with poor sleeping and eating habits. 
(4) Physical illnesses are directly caused by worry from poor sleeping habits. 
 
5. What is NOT mentioned in paragraphs (3) and (4)? / パラグラフ[3]と[4]で述べられていな

いものを選びなさい。 
(1) Elderly people made up less than half of the clinic patients in hospitals. 
(2) Plastic or metal is used for artificial joints in modern medicine. 
(3) The parts of the human body can be changed like in a machine. 
(4) The study of the elderly has led to great advances in medical technology. 
 

6. What does the word, “deteriorate” refer to in paragraph (3)? / パラグラフ[3]での 
“deteriorate” に最も意味が近いものを選びなさい。 
(1) get stronger 
(2) change quickly 
(3) get weaker 
(4) die slowly 
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7. What can be inferred from reading paragraph (4)? / パラグラフ[4]が示唆するものを選びな

さい。 
(1) Science will find solutions to future health problems in old people. 
(2) Even if we do not take care of our bodies, doctors can help make us feel better. 
(3) There are few problems with the elderly that have not been solved by technology. 
(4) The number of elderly people will probably continue to grow. 
 

8. What is the main idea of this passage? / 本文の主題は何でしょうか。 
(1) Smoking, eating junk food, and drinking alcohol hurt our bodies for a long time. 
(2) Playing sports can lead to injuries that can cause pain in your body later in life. 
(3) To live a healthy life, we must treat our bodies like quality machines. 
(4) Physical problems can happen anytime, so we have to live healthy lives now. 
 
9. What do you predict would be the topic of a paragraph following this passage? / 本文の後に

続く文章のトピックは何でしょうか。 
(1) Ways to stay healthy. 
(2) Ways to find good health insurance. 
(3) How to find a good hospital. 
(4) How to take care of old people. 
 
10. Which of the following sentences is closest in meaning to the sentence in lines 5-6? / 本文5-6
行目に最も意味が近いものを選びなさい。 
(1) If we don’t pay attention to what is happening in our bodies, we usually get ill. 
(2) We usually don’t get sick if we take good care of our bodies. 
(3) When we become aware of how our bodies work, we usually take better care of our bodies. 
(4) We usually don’t pay attention to how our bodies work except when we get sick. 
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Reading Comprehension Test D 
 

Read the story below. Then answer questions 1-10 on the computer mark sheet. 
 
(1) It is generally well known that in a number of particularly dangerous parts of the world there 
are countries that either possess or have the technology to produce nuclear weapons. They 
include, for example, the Middle East and the India/Pakistan border region. It is also worth 
remembering that the United States is the only power to have used nuclear weapons against 
people. It also has the most nuclear weapons in the world. 
 
(2) The United States first developed nuclear weapons during the Second World War to be used 
against Germany. By the time the first bombs were ready for use the war with Germany had 
already ended. As a result, they decided to use the weapons against Japan instead. Unfortunately, 
Hiroshima and Nagasaki have suffered the consequences of this decision to the present day.  
  
(3) The real reasons why they dropped the bombs on two heavily populated cities are not 
altogether clear. A number of people in 1944 and early 1945 argued that the use of nuclear 
weapons would be unnecessary. American intelligence was aware that some of the most powerful 
and influential people in Japan had already realized that the war was lost and wanted to negotiate 
a Japanese surrender. They also argued that since Japan has few natural resources, a blockade 
by the American navy would force it to surrender within a few weeks. The use of nuclear 
weapons would thus prove unnecessary. If a demonstration of force was required to end the 
war, a bomb could be dropped over an unpopulated area like a desert or a forest in front of 
Japanese observers. Opting for this course of action might minimize the loss of further lives on 
all sides. The power of nuclear weapons would still be adequately demonstrated. 
 
(4) They rejected all of these arguments and the general consensus was that the quickest way to 
terminate the fighting would be to use nuclear weapons in populated centers in Japan. One of the 
more likely reasons why they reached this decision seems to be quite shocking to us now. 
 
(5) Some of the leading scientists in the world had collaborated to develop nuclear weapons. 
This development resulted in a number of major advances in technology and scientific 
knowledge. As a result, a lot of intelligent people wanted to see nuclear weapons used. They 
wanted to see just how destructive this new invention could be. It no doubt turned out to be even 
more 'effective' than they had imagined. 
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QUESTIONS: 
1. Which sentence is closest in meaning to the last sentence of paragraph (2)? / パラグラフ[2]の
最後の文と最も近い意味の文を選びなさい。 
(1) Hiroshima and Nagasaki were badly damaged in the bombing. 
(2) Hiroshima and Nagasaki suffered because Japan would not agree to end the war. 
(3) The awful effects of dropping nuclear bombs on these cities can still be felt. 
(4) The end of the war with Germany meant that Hiroshima and Nagasaki would suffer. 
 
2. Look at paragraph (3). A blockade would have been successful because: / パラグラフ[3]によ

ると、なぜアメリカ軍による海上封鎖は効果的だったのか、その理由を選びなさい。 
(1) Japan has to import most of its natural resources. 
(2) Japan would not be powerful enough to beat a blockade. 
(3) an attack would probably destroy Japanese resources. 
(4) the Americans could defeat Japan's navy easily. 
 
3. What is the main idea of paragraph (3)? / パラグラフ[3]の主題は何か選びなさい。 
(1) Some people suggested reasons not to drop nuclear bombs on Japan. 
(2) The U.S. should have decided not to drop the nuclear bombs on Japan. 
(3) The Americans did not want to use the nuclear bombs but they had to. 
(4) Dropping the bombs in places with fewer people would have been better.  
 
4. Which of the following does “a demonstration in force” in paragraph (3) refer to: / パラグラフ

[3]の“a demonstration in force” が意味するものを選びなさい。 
(1) a show of strength 
(2) a full attack 
(3) a parade of weapons 
(4) a meeting between the armies 
 
5. Look at paragraph (5). “collaborated” is closest in meaning to: / パラグラフ[5]の
“collaborated” に最も意味が近いものを選びなさい。 
(1) argued about 
(2) decided 
(3) worked together 
(4) held conferences 
 
6. What can you infer from the last sentence of paragraph (5)? / パラグラフ[5]の最後の文から

推測できるものを選びなさい。 
(1) He agrees with the decision to use nuclear weapons against Japan. 
(2) He thinks the decision to drop nuclear bombs on Japanese cities was wrong. 
(3) Nuclear weapons worked much better than the scientists probably expected. 
(4) The weapons were effective because Japan surrendered soon after their use. 
 
7. Which of the following is NOT stated in paragraphs (1) and (2)? / パラグラフ[1]と[2]で述べ

られていないものを選びなさい。 
(1) America’s first choice was to use nuclear weapons on Japan. 
(2) The effects of the nuclear bombs can still be felt today. 
(3) Germany was not bombed because they surrendered early. 
(4) Today, the danger of nuclear weapons exists in many countries. 
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8. What is the author’s main point in the passage? / 本文での筆者の主題（最も言いたい事）

を選びなさい。 
(1) World War II was a terrible waste of human life and resources. 
(2) Nuclear weapons were first developed in the U.S. 
(3) Human curiosity was one of the main reasons nuclear weapons were used on Japan. 
(4) Japan was just unlucky to be bombed during World War II. 
 
9. What do you predict would be the topic of a paragraph following this passage? / 本文の後に

続く文章のトピックとして最も適切なものを選びなさい。 
(1) how destructive the bombs were 
(2) how Americans won the war 
(3) how nuclear weapons were invented 
(4) how Germany fought with America 
 
10. Which of the following sentences is closest in meaning to the sentence in lines 22-24? / 本文

の22-24行目の文に最も近い意味の文を選びなさい。 
(1) Most people disagreed with the use of nuclear weapons against populated cities in Japan. 
(2) Most people thought using nuclear weapons against urban areas would end the war sooner 
than by other ways. 
(3) Few people agreed to use nuclear weapons against heavily populated areas in Japan to end the 
war. 
(4) Most people opposed using nuclear weapons against large cities in Japan to quickly end the 
war. 
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APPENDIX J 

READING RATE TESTS RR1-RR6 

Fear of Flying – RR1 
 
Are you afraid of flying on an airplane? If you are, you’re not alone. About one in four people is 
afraid of flying. Every time there is a plane crash on the news, more people become afraid. 
 
For most of them, the fear goes away with time. When they have to fly, they try not to think about 
the danger. To feel better, they may have a few drinks, or they may take some medicine. If there 
are no problems during the flight, they're fine. But with the smallest problem they become very 
anxious. Other people, however, become very anxious just thinking about planes. If they get on a 
plane, they can become ill from fear. They may become so ill that they have to get off the plane 
before it leaves. 
 
In reality, there are very few plane accidents. The United States National Safety Council says that 
flying in a plane is much less dangerous than riding in a car. Airline companies check their planes 
carefully before every flight. If the pilot thinks there is any problem with the plane, he doesn't 
take off. This means that accidents are very unlikely. But these facts don't matter to the people 
who are afraid. 
 
These people can be divided into two groups. In the first group are the people who are afraid of 
falling out of the sky. Since the terrorist attacks of September 11, 2001, more people suffer from 
this fear. They think about all the bad things that could possibly happen. And there are lots of bad 
things that could happen to a plane high in the sky. 
 
In the second group, there are people who are afraid of closed places. People with this fear never 
want to be in small, closed places—like elevators or planes. The plane feels terribly small to 
them. If anything happens on a plane, they won’t be able to get out. 
 
Some fearful travelers decide not to travel by plane at all. They use only transportation that stays 
on the ground or water—cars, buses, trains, or boats. Other people, however, need to travel by air 
for work. In this case, they must find a way to get over their fear. Doctors and scientists say its 
not easy, but it is possible. There are special courses for people who suffer from fear of flying. 
These courses are offered by some airline companies, and by many psychologists and hospitals. 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________ 
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Please choose the correct answer. 
 
1. This passage is about 

a. the things people are afraid of. 
b. the dangers of flying on planes. 
c. courses for people with fear of flying.  
d. people who are afraid of flying. 

 
2. People who are very afraid of flying can  

a. watch the news. 
b. become ill. 
c. feel better. 
d. learn to drive. 

 
3. Which sentence is NOT true? 

a. Flying is more dangerous than riding in a car. 
b. There are very few plane accidents. 
c. Airline companies check their planes carefully.  
d. Pilots don t take off if there's a problem. 

 
4. Why are some people more afraid of flying since September 11, 2001?  

a. They're afraid of planes hitting tall buildings. 
b. They think there will be a big war. 
c. They're afraid of falling out of the sky. 
d. They think the plane might not take off. 

 
5. Other people are afraid 

a. the plane will go to the wrong place. 
b. they won't be able to get out of the plane.  
c. the pilot won't know how to fly the plane.  
d. they won't be able to sleep on the plane. 

 
6. How can you get over fear of flying?  

a. by taking a course 
b. by taking medicine 
c. by driving a car 
d. by flying on small planes 
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An Apple a Day – RR2 
 
We hear a lot of good things about fruits and vegetables. For example, carrots help make your 
eyesight better. Spinach helps make you stronger. Oranges can help keep away colds. "An apple a 
day keeps the doctor away." But is there any truth in these sayings? 
 
Doctors all agree that fruits and vegetables in general are good for you. First of all, they help you 
stay thinner. People who eat a lot of fruits and vegetables lose weight more easily. And thinner 
people are less likely to have health problems. Another reason for eating fruits and vegetables is 
that they have many vitamins and minerals. These are important for your health in different ways. 
They help you have good teeth, clear skin, nice hair, and strong bones. They also help prevent 
many kinds of disease. 
 
But what about the special powers of some fruits and vegetables. Is it true, for example, that 
eating carrots will help you see better? The answer is no, for most people. It's true that carrots 
have a lot of Vitamin A, and that Vitamin A is necessary for your eyes. But most people get 
enough Vitamin A already in their daily diet. Eating carrots only makes a difference if you are not 
getting enough Vitamin A. 
 
There is also some truth in the saying about spinach. It does have lots of vitamins, as well as 
some iron. In fact, iron is very important for your blood. If you aren’t getting enough iron, you 
will feel weak and tired. In this case, eating spinach is a good idea. But you have to eat a lot of it 
to get much iron. If you need iron, you should also eat other iron-rich foods, such as meat, eggs, 
and beans. 
 
As for oranges, they will not keep away colds. This has been shown by research and many 
studies. But the Vitamin C in oranges does help people who have colds get better more quickly. 
So, keep eating oranges and other foods with Vitamin C, such as lemons, kiwis, tomatoes, 
spinach, and broccoli. 
 
And finally, do apples really "keep the doctor away"? This time, the answer is yes, apples do help 
prevent cancer and heart disease. Studies have shown that people who eat several apples a day are 
less likely to get these diseases. This is because apples have natural chemicals that help protect 
the body. 
 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________
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Please choose the correct answer. 
 
1. This passage is about 

a. what fruits you should eat. 
b. how to cook fruits and vegetables. 
c. why you should eat fruits and vegetables.  
d. how to lose weight. 

 
2. Which sentence is NOT true about fruits and vegetables?  

a. They help you hear better. 
b. They help you lose weight. 
c. They have vitamins and minerals. 
d. They help prevent many diseases. 

 
3. For most people, eating lots of carrots  

a. can improve their eyesight. 
b. makes no difference. 
c. will cause health problems. 
d. is good for their eyes. 

 
4. What does spinach have in it?  

a. nothing healthy 
b. special chemicals 
c. many vitamins and iron  
d. lots of iron 

 
5. Which sentence is NOT true about Vitamin C?  

a. It is in oranges. 
b. It is in some vegetables. 
c. It helps you get over colds.  
d. It prevents colds. 

 
6. Apples help prevent disease because they have  

a. natural chemicals. 
b. lots of minerals. 
c. Vitamin A. 
d. a good taste. 
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Time to Dance – RR3 
 
Are you the kind of person who likes to move with music? It's a natural thing to do. Even 
children start moving when they hear music. In fact, dancing is part of the human experience, like 
music and storytelling. These three arts were probably invented together. After all, dancing is a 
way to tell a story to music. 
 
Scientists say that animals dance, too, but their dancing is different. The "dances" of animals have 
a purpose. They send messages to other animals about important physical needs such as hunger, 
danger, or desire. But when people dance, they express many different feelings—love, joy, anger, 
sadness. They also tell stories about people, places, life, or death. By dancing these feelings or 
stories, people can share them with others. 
 
Dancing is also an important part of a country's history and culture. In the past, each country had 
its own dances. These days, the situation is very different. In the past 200 years, many people 
have moved from one country to another. When they moved, they brought along their music and 
their dances. This means that in many places today, it's possible to see and learn different kinds of 
dances. In the United States, for example, you can learn American square dancing, or Greek, 
Scottish, or Egyptian dances. You can learn the Viennese waltz or the Argentine tango. 
 
All of these dances are good for you. For one thing, they're good for you physically. Dancing is 
good exercise. It makes you use your arms and legs, and it makes your heart work. It's an 
enjoyable way to keep healthy or to lose weight. 
 
Another important point about dancing is that it makes you feel better about yourself. It gives you 
a chance to express your feelings. If you are angry or upset, dancing helps those feelings go away. 
You may feel very tired afterwards, but you'll probably also be relaxed and happy. And if you are 
a quiet or fearful kind of person, dancing can help you be more open. When you are dancing, you 
can forget your fears. 
 
And finally, there's another important point about dancing. It's a social activity. Some dances are 
for two people, and some are for groups. But all kinds of dances give you a chance to meet new 
people or do something enjoyable with friends. 
 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________  
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Please choose the correct answer. 
 
1. This passage is about 

a. different kinds of dances.  
b. the importance of dance.  
c. how animals dance. 
d. dancing for exercise. 

 
2. Animals dance 

a. because they have experiences. 
b. for the same reasons as humans. 
c. to express their feelings. 
d. to send messages to other animals. 

 
3. Which sentence is NOT true? 

a. Each country had its own dances in the past. 
b. When people moved, they brought their dances with them.  
c. Many countries didn't have any special dances. 
d. In the United States, you can learn many kinds of dances. 

 
4. Dancing is good for you physically  

a. because it makes you move. 
b. because you can learn the tango.  
c. because it's very enjoyable. 
d. because you don't have to move much. 

 
5. Which sentence is NOT true about dancing?  

a. It makes you feel better about yourself 
b. It makes you feel more angry or upset. 
c. It helps you open up. 
d. It helps you forget bad feelings. 

 
6. What is one important point about dancing?  

a. You can become famous. 
b. You do it with other people. 
c. You usually do it alone. 
d. You don't have to pay much. 
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Taking Control of the Dining Room - RR4 
 
In the United States, many people are overweight and want to be thinner. They often try eating 
different kinds of foods, and they try exercising more. But there’s one thing they probably haven't 
tried: changing the conditions in their dining room. What's happening around them when they're 
eating? And how is the food served? 
 
Many restaurant owners know, for example, that lighting and music change the way people eat. 
Bright lighting and fast music generally make people eat faster and more. Surprisingly, very low 
lighting and slow music also make people eat more. In this case, they eat slowly, but they 
continue eating for much longer.  
 
When you go to a restaurant, you can't change the conditions of the dining room. But you can 
make changes at home. So, if you want to eat less, think about the lighting and music. The 
lighting shouldn't be too low or too bright, and the music shouldn't be too fast or too slow. 
 
At home, there are other things to think about. One of these is the television. Many people watch 
the news or other programs during meals. This is not a good idea. First, the music on television is 
often loud and fast, and that makes you eat more. Second, when you watch television, you think 
about what's on television. You don't think about what you are eating, and you don't know how 
much you have eaten. 
 
It's also important to think about the way food is served. The amount you eat depends a lot on 
portion size. A portion is the amount of food served to one person. Today, in restaurants and at 
home, portions are much bigger than they used to be. Doctors think this is one reason why many 
people are overweight. In fact, studies show that most people eat everything on their plate, even if 
they aren't hungry. If the food is in front of them, they eat it. This means that people are generally 
eating more these days. 
 
What can you do about this? In a restaurant that gives large portions, you can share a meal with 
someone. Or you can eat only half the meal and take home the rest. At home, where you are in 
control, you can make the portions smaller. It's also a good idea to serve them on smaller plates, 
so they seem bigger. This is a very simple but effective way to lose weight. 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________  
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Please choose the correct answer. 
 
1. This passage is about  

a. what to eat. 
b. how to eat well.  
c. ways to eat less.  
d. why we eat fast. 

 
2. What do many restaurant owners know about music?  

a. Very fast or slow music makes you eat more. 
b. Music makes no difference in your eating.  
c. Slow music makes you eat less. 
d. Music is not a good idea in a restaurant. 

 
3. Which sentence is NOT true? 

a. Television often has loud and fast music. 
b. When you watch television, you don't think about your meal.  
c. You eat more when you watch television at meals. 
d. If you watch television, you'll eat less at meals. 

 
4. Doctors think that people are fatter because  

a. people go to restaurants more often. 
b. portions are larger than in the past.  
c. food tastes better than in the past.  
d. everyone has bright lights now. 

 
5. People usually 

a. don't like to share meals. 
b. eat less at restaurants. 
c. finish the food on their plates.  
d. prefer smaller portions. 

 
6. What is one simple way to eat less?  

a. Put your food on small plates. 
b. Use big dinner plates. 
c. Eat your meal very slowly. 
d. Eat in restaurants often. 
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A Good Night's Sleep – RR5 
 
Many people have trouble getting to sleep at night. Others wake up often during the night, and 
others wake up very early and can't get back to sleep again. These people all have insomnia. That 
is, they don't sleep well. 
 
Insomnia can cause many different problems. When people are not sleeping well, they often 
become unhappy and anxious. They may also become very tired and sleepy. This may have 
negative effects on their family or their work. It can even lead to accidents. A tired bus driver, for 
example, could fall asleep while driving. 
 
There are two types of insomnia. The first is caused by worrying. You have probably been in this 
situation at some time in your life. When you have a problem or a difficult exam, you keep 
thinking about it. At night in bed, your brain won’t turn off. This kind of insomnia usually doesn't 
last long. When the problem is solved or the exam is over, you can sleep through the night again. 
The second type of insomnia has other kinds of causes. For example, it is often the result of 
drinking too much coffee or tea. The caffeine in these drinks can keep you awake. You may also 
be eating too much at your evening meal. Or you may be drinking too much alcohol in the 
evening. A lot of food or alcohol may help you fall asleep at first. But you may not sleep well 
later. 
 
Insomnia can also be caused by other unhealthy habits. One bad habit is smoking. The nicotine in 
cigarettes has an exciting effect on many people. Another bad habit is lack of exercise. If you 
don’t get any exercise, you are more likely to have trouble sleeping. And finally, you shouldn't go 
to bed at a different time every day. It's important to have a regular bedtime. It's easier for your 
body to fall asleep at about the same time every night.  
 
Other causes of insomnia may be found in your bedroom. First of all, you should check your bed. 
Is it really comfortable for you? It shouldn't be too hard or too soft. The temperature of the room 
is also important. A cool room is better for sleeping than a warm room. Finally, there shouldn't be 
too much light or noise. A few people can sleep in the middle of a brightly lit, noisy room. But 
most people sleep better in a dark, quiet place. 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________  
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Please choose the correct answer. 
 
1. This passage is about 

a. religion and meditation. 
b. how to meditate. 
c. the effects of meditation.  
d. the history of meditation. 

 
2. When you meditate, you think about  

a. only one thing. 
b. lots of things. 
c. your problems. 
d. the past. 

 
3. In the past, meditation was for  

a. football players. 
b. businesspeople. 
c. sick people. 
d. religious people. 

 
4. In the United States today, 

a. only music and sports stars meditate. 
b. many different kinds of people meditate.  
c. people meditate for religious reasons. 
d. mostly foreign people meditate. 

 
5. Which sentence is NOT true about people who meditate?  

a. Their brain changes. 
b. Their way of thinking changes. 
c. They feel happier about themselves. 
d. They think more about their problems. 

 
6. Which sentence is NOT true about meditation?  

a. It reduces stress. 
b. It lowers blood pressure. 
c. It has some bad side effects.  
d. Its s good for people's health. 
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How to Improve Your Memory – RR6 
 
Language students often think they have memory problems. They worry because they can't 
remember words. In fact, the problem usually isn't with their memory. The problem is with the 
way they study. 
 
To remember words better, you need to understand how memory works. There are two kinds of 
memory: short-term and long-term. When you see, hear, or read something, it goes first into 
short-term memory. But short-term memory lasts for only a few seconds. You will only 
remember something longer if it goes into long-term memory. 
 
Why is it that some things go into your long-term memory and some things don't? One reason 
you remember something is because it's important to you. If you love soccer, for example, you 
probably remember the names of many soccer players. If you are an engineer, you remember 
engineering words. People who don't care about soccer or engineering will likely forget those 
names or words. 
 
Another way that you remember something is if you think about it a lot. Many students study 
vocabulary by repeating the words. This may work for a short time, but after a day or a week, the 
words are gone. In fact, just repeating a new word isn't enough. It doesn't connect the word to 
anything else in your memory. 
 
Your long-term memory is like a very big library with many, many books. And like a library, it's 
organized. When you put away a book—or a memory—you can't just leave it anywhere. You 
have to choose a place that makes sense to you. You have to make space there for the new 
information. And you need some way to find the word again. 
 
How can you do this with vocabulary? The key is to work with the word and think about it in new 
ways. You can do this by writing new sentences that include it. Even better, you can invent a little 
story about the word, with people or places that you know. Another way is to make a picture in 
your mind with the word. For example, if the word is height you can think of the tallest person 
you know and try to guess his or her height. 
 
All of these activities are ways to think about words. They make the meaning of words stronger in 
your long-term memory. And they give you a way to find a word when you need it. 
 
 
START TIME: ______________ 
FINISH TIME: ______________ 
 
TOTAL TIME: ______________  
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Please choose the correct answer. 
 
1. This passage is about 

a. how to improve your memory. 
b. how to study vocabulary. 
c. how to repeat words. 
d. how to remember important events. 

 
2. Where does information go first?  

a. Into a picture in your mind. 
b. Into a big library. 
c. Into long-term memory.  
d. Into short-term memory. 

 
3. You are more likely to remember 

a. things that are important to you. 
b. the names of people. 
c. words in English. 
d. names of sports players. 

 
4. The passage says that your memory is like a  

a. computer. 
b. library.  
c. store.  
d. picture. 

 
5. What should you do to remember a word longer?  

a. Put it in short-term memory. 
b. Write it down on a list. 
c. Think about it in new ways.  
d. Repeat it a few times. 

 
6. Which is NOT a good way to study words?  

a. Write sentences with the words. 
b. Make stories with the words. 
c. Repeat the words a few times. 
d. Think of a picture with the word. 
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APPENDIX K 

INTERVIEW QUESTIONS 

 
1. How many books/words have your read so far? 
今まで何冊本/単語を読みましたか？ 
 

2. Which book did you enjoy the most? Why? 
どの本が一番面白かったですか？なぜですか？ 
 

3. I see that you have read a lot of/only few books. Can you tell me why? 
たくさん本を読んでいるようですが、それはなぜですか？ 
本をあまり読んでいないようですが、それはなぜですか？ 
 

4. How do you think that your reading ability has changed? Why?  
読む力はどのように変わりましたか？ 

 
5. How do you feel the ( ___ ) activity in class helped your reading ability? 
クラスで行った( ___ )は、読む力の向上にどのような影響を与えました
か？ 
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APPENDIX L 
 

INTERVIEW EFFECTS MATRIX SAMPLE 

QUESTION 1 
How many books/words have 
your read so far? 
今まで何冊本/単語を読みまし
たか？ 

RESPONSE 
 

COMMENT 

STUDENT 1 
  

STUDENT 2 
  

STUDENT 3 
  

STUDENT 4 
  

STUDENT 5 
  

STUDENT 6 
  

STUDENT 7 
  

STUDENT 8 
  

STUDENT 9 
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APPENDIX M 
 

POST-STUDY SURVEY  

 (You can respond in English or Japanese) 
（回答は日本語・英語のどちらで記入しても結構です。） 

 
1. Do you feel that your reading speed improved? Yes-What activity do you think helped 

improve it? No-Why not? 
読む速度は上がりましたか？はい－どのアクティビティが一番効果的でした

か？いいえ－なぜですか？ 
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
 
2. Do you feel that your reading comprehension ability improved? Yes – What activity 

do you think helped improve it? No – Why not? 
読解力は上がりましたか？はい－どのアクティビティが一番効果的でした

か？いいえ－なぜですか？ 
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
 
3. Please add any other comments about the classroom activities, any changes in your 

reading ability, or other comments in general. 
クラス・アクティビティの感想、自分の読む力の変化について、もしくはそ

の他の意見を自由に記入してください。 
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  
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APPENDIX N 

VOCABULARY FOR WORD RECOGNTION TRAINING TASKS 

Spring Semester 
Freq Round 1 Round 2 Round 3 Round 4 
2000 Target Japanese Target Japanese Target Japanese Target Japanese 

teeth 歯 hurt 傷つける robber 強盗 circle 円 

loud うるさい frightened 怖がらせ

る drawer 引き出し average 平均 

noise 雑音 burns 火傷 afraid 恐れて bathroom 浴室 
climbs 登る row 列 delivered 配送した tracks 足跡 
lifts 持ち上げる wrapped 包まれた immediately すぐに customers お客さん 
waves 振る、波 repair 修復する mistake 間違い arrived 到着した 
fence 塀 replied 答えた opposite 反対の amazing 素晴らしい 
scary 怖い library 図書館 path 経路 math 数学 

embarrassed 困惑した daughter 娘 intelligent 賢い mess 散らかって

るもの 

fault 失敗 instructions 説明書 bored うんざりし

た silly 愚かな 

replace 交換する alone 一人で concentrate 集中する voice 声 
brown ブラウン homework 宿題 theater 劇場 mountain 山 
woke 目が覚めた garage 車庫 auntie 叔母さん edge 端 

replies 返信する confused 混乱した crimes 犯罪 replacement 取り替え、置

換 
memorial 記念の shocked 驚いた detective 探偵 wheel 車輪 
strange かわっている grabbed 捕まえた bent 曲がった skill 技能 

dump ごみ捨て場 stone 石 sad 悲しい cheered 歓声をあげ

た、励ました 
rubbish ごみ hole 穴 crowd 群衆 shoulder 肩 

cheer 
tr.励ます
/intr. 歓声を
あげる 

ahead 先に／前

に shook 握手をし

た below 以下／〜の

下に 

brightly 明るく branch 枝 airport 空港 shape 形 
wet ぬれた signal 通信 nurses 看護婦 chest 胸 
gun 銃 plane 飛行機 bread パン pain 痛み 
motorway 高速道路 band 楽団 journey 旅 darkness 暗闇 
fat 太い tired 疲れた factory 工場 smell 匂い 
mirror 鏡 map 地図 audience 観客 forgive 許す 
oil 石油 rocks 岩 retired 引退した salt 塩 
ill 病気 dust ほこり plate お皿 competitors 対戦相手 
gray 灰色 sailing 航海 rushed 急いで smiled 微笑んだ 
scariest 一番怖い store 店 beside 横 competition 競技会 
license 免許 promised 約束した dirty 汚れた tightly しっかりと 
sky 空 sue 訴える strength 力 joke 冗談 

wedding 結婚式 unconscious 無意識の disappeared 姿を消し

た neither どちらでもあ

りません 

shout 叫ぶ remain 残る alive 生きてい

る fail 失敗する 

dark 暗い forest 森 tough 強い calm 穏やかな 
upset 動揺した guilty 有罪の hungry 空腹な empty 空の 
boring つまらない huge 巨大な escape 逃げる broad 広い 

3000 
sore ひりひりする barn 納屋 awake 起きてい

る nodded うなづいた 

wild 野生の ditch 溝 angry 怒る arrest 逮捕する 
4000 cave 洞窟 bandage 包帯 fame 名声 slippery 滑りやすい 

cage 檻 cattle 牛 
（複数) raid 

襲撃 
（しゅうげ

き） 
angel 天使 

Note. Italicized = test items 
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Fall Semester 
Freq. Round 1 Round 2 Round 3 Round 4 
2000 Target Japanese Target Japanese Target Japanese Target Japanese 

snow 雪 chapter 章 sandy 砂だらけの star 星 

race レース Italy イタリア chief 長 defender ディフェン

ダー 

smile 笑顔 flowers 花 mad 怒って handle 取っ手、取

り扱う 
hat 帽子 text 教科書 gates 門 van バン 
guard ガード wine ワイン golden 黄金色 wing 翼 
sea 海 message メッセージ track トラック season 季節 
swam 泳いだ skin 肌 brush 磨く bones 骨 
knife ナイフ countryside 田舎 softly そっと pocket ポケット 
lesson レッスン ears 耳 rode 乗った net ネット 

newspaper 新聞 hills 丘 officials 職員 burning 燃えてい

る 

arrive 到着する breakfast 朝食 kicked 蹴った destroyed 破壊され

た 

mouth 口 pool プール dreaming 夢を見てい

る article 記事 

clouds 雲 comfortable 快適 riding 乗っている nil 無、価値

のない 
sand 砂 curtain カーテン neck 首 prize 賞 
tires タイヤ grace 上品 desk 机 promise 約束する 

cried 泣いた magazine 雑誌 criminals 犯罪者 rayed 放射状に

なった 

meal お食事 medicine 薬 engaged 〜に没頭し

た despite にもかか

わらず 
asleep 眠っている shake 振る borrowed 借りた tricked 騙された 
ticket チケット nursery 保育園 stall 馬小屋 dance 踊り 

reached 〜に到達

した songs 曲 hides 皮革 league リーグ 

strangers 見知らぬ

人 accent アクセント nose 鼻 icy 冷たい 

packets パケット diary 日記 earn 稼ぐ scene シーン 
prison 刑務所 disappear 姿を消す bin ごみ箱 torn 引き裂く 
seconds 秒 coat コート fixed 留められた hunter 狩人 

Russian ロシアのも

の・人 cupboard 食器棚 popular 人気のあ

る model モデル 

ton トン fridge 冷蔵庫 announcement 告知 fool 愚かな 
equipment 装置 grass 草 relaxed くつろいだ tears 涙 

midwinter 真冬 moonlight 月光 pile 積み重ね

られたもの yard ヤード 

warned 警告した weather 天気 attractive 魅力的な physical 物理的 

trousers ズボン fingers 指 owed （金を）借り

ていた proudly 誇らしげに 

hurried 急がせた peaceful 平穏 distance 距離 century 世紀 
Africa アフリカ river 川 furniture 家具 confusion 混乱 
motor モーター dream 夢 sharp 鋭い secret 秘密 
ice 氷 fruit 果物 glad 嬉しい reply 応答する 
earth 地球 bridge 橋 cream クリーム fear 恐れ 
famous 有名な clever 賢い death 死 thin 薄い 

3000 
corridor 廊下 deaf 聴覚障害

者 hut 小屋 military 軍事の 

cliff 崖 pale 青白い rude 無礼な cure 治す 
4000 ponies ポニー poet 詩⼈ opponent 相手 ministry 省 

novel 小説 uncle 叔父 rusty 錆びた ugly 醜い 
Note. Italicized = test items 
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APPENDIX O 

SAMPLE WORD MATCHING TASK WORKSHEET 

Please circle the word that you see on the screen. 

1 teeth tooth tenth tweet 
2 laid loud lout laud 
3 noses noose noise noises 
4 climbs climb climber climbed 
5 loft lift light lifts 
6 waves wakes waver waved 
7 france fence fancy fenced 
8 scare score scary scurry 
9 embellished embarrass embarrassed embedment 
10 fault flute flaunt feud 
11 replays replaced replant replace 
12 brawn brown brain bourn 
13 wake wore wove woke 
14 reply replies replays replied 
15 memorial memories memory maternal 
16 strong stranger strange strung 
17 dump damp duped dumped 
18 rubbers rubbed rabbit rubbish 
19 chair cheer chore cherry 
20 bright brought brightly brings 
21 wets wet web wed 
22 gun gum guns gone 
23 motorways motorbike motorcar motorway 
24 mirrors manner mirror minor 
25 fatty fat fit flat 
26 oils oil old oily 
27 ill ills ilk its 
28 grape gran gray gory 
29 scariest scarier scurry scares 
30 likened license licked licker 
31 shy spa ski sky 
32 wedded wedding weeding wielding 
33 shout shoot shoal should 
34 dart dork dark darn 
35 upsets upturn upsell upset 
36 blowing burning boring bowling 
37 sore score sort some 
38 will weld with wild 
39 cane cave came case 
40 cage cafe calm cape 


