
 

 

i 

 

 

 

 

 

 

INFLUENCES OF INTEREST ON L2 READING COMPREHENSION 

 

 

 

 

 

A Dissertation 

Submitted  

to the Temple University Graduate Board 

 

 

 

 

 

In Partial Fulfillment 

of the Requirements for the Degree of 

Doctor of Education 

 

 

 

 

 

By John Eidswick 

December, 2014 

 

 

 

 

 

Examining Committee Members 

 

David Beglar, Advisory Chair, Teaching and Learning 

Tomoko Nemoto, Teaching and Learning 

Tamara Swenson External Member, Osaka Jo Gakuin University 

Scott Johnson, External Member, Osaka Jo Gakuin University 

James Elwood, External Member, Meiji University 



 

 

ii 

  

 

 

 

 

 

 

 

 

 

 

 

© 

 

Copyright 

 

2014 

 

by 

 

John Eidswick 

  



 

 

iii 

ABSTRACT 

 

In educational psychology, the cognitive and affective motivational variable 

interest has been demonstrated to have a positive influence on text-based learning 

outcomes where individuals learn in their first language (L1), yet little interest 

research has been conducted among second language (L2) learners. Research in L1 

contexts also has shown textual concreteness to be an important factor in 

comprehension and recall with a mediating role in interest processes. Furthermore, 

gender studies outside of L2 contexts have indicated that gender is an important 

factor in interest processes. Two experiments were conducted to engage these 

qualities in L2 contexts. For experiment 1 it was hypothesized that reading short 

stories that were more interesting and more concrete would result in higher 

comprehension and recall test scores. For experiment 2, it was hypothesized that 

female and male participants would comprehend and recall higher interest short 

stories better than low interest ones, with stronger effects for male students. In the 

results of a pilot study and experiment 1, seven interest components (ease of 

comprehension, concreteness, unpredictability, personal relevance, excitement, 

attention and engagement, and socialness) were perceived. However, no significant 

differences were found between comprehension and free recall scores. It is possible 

that, because of lack of depth of vocabulary recognition, the concreteness of 

vocabulary was not experienced as such by the participants. Experiment 2 results 

indicated that despite the use of a “female-oriented” and “male-oriented” story, 

perceptions of interest of male and female readers did not significantly differ. One 
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interpretation of these results is that the stories used in the study were insufficiently 

vetted to determine gender differences in short stories or that differences unrelated 

to gender interest in the structure and themes of the stories confounded the results. 

Another interpretation of these results is that the similarities between female and 

male reading interests outweigh differences. A peripheral concern of this study was 

the provision of a comparison of Bayesian and traditional statistical approaches in 

the context of one of the study experiments. 
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CHAPTER 1 

 

INTRODUCTION 

 

The Background of the Issue 

Decades of research in the domains of educational and cognitive psychology 

have confirmed that interest has a powerful influence on learning (Hidi, 1990; Hidi 

& Renninger, 2006; Schiefele, 1996). In particular, interest has been demonstrated 

to be related positively to reading comprehension, recall, and text-based learning. 

Despite a large body of research related to interest, spanning a century, that has 

highlighted the relationship between interest and learning, lamentably few 

researchers in second language (L2) learning contexts have investigated effects of 

interest on L2 students’ learning outcomes. 

Whereas the positive relationship between interest and reading 

comprehension and recall has been demonstrated unambiguously by researchers 

outside of L2 contexts, the handful of studies exploring L2 reading and interest, 

most of which have focused on English as an L2, has produced less consistent 

findings. A possible explanation for the difference between the findings of these 

two domains is that these L2 interest researchers have tested comprehension by 

presenting participants with texts written for native speakers of English or texts that 

posed text-processing challenges that interfered with cognitive mechanisms, such 

as intensified engagement, concentration, and attention, that appear to mediate the 

positive relationship between interest and reading comprehension. It is reasonable 
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therefore to conjecture that modifications administered to texts could mitigate the 

severity of text-processing challenges particular to L2 readers, and that such 

modifications might facilitate interest effects. 

Concreteness is one textual dimension that might be suitable for such 

modification (Sadoski, 2001; Sadoski, Goetz, & Fritz, 1993). Concreteness plays an 

important role in dual-coding theory (Paivio, 1971, 1986; Sadoski & Paivio, 2001), 

which conceptualizes cognition in terms of verbal and visual representation of 

information, each processed differently in the brain. Information processed through 

the visual channel is claimed to be more deeply processed than that processed 

through the nonvisual (verbal) channel. For example, the concept of lemon can be 

cognitively navigated with both the visual (or sensual) image of the object lemon 

(yellow, oval, sour taste, and smell) and the lexical item lemon. The availability of 

two channels for processing is theorized to improve memorability of the concept by 

comparison to non-concrete concepts, such as an abstract concept such as 

dimension. Concrete language, that is, language whose referents are directly 

available to the formation of sensual imagery, is asserted to be both easily 

memorable and, by interest researchers, to mediate or to closely relate with interest 

processes. While imagery chiefly suggests the sense of sight, concrete language 

also can avail direct recourse to the use of other senses (hearing, smell, taste, and 

touch). In contrast, abstract language is defined as language whose referents are not 

directly available to the formation of sensual imagery. Concrete language is said by 

interest researchers to mediate or to closely relate with interest processes. In other 
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words, concrete texts are more interesting—and more memorable and 

comprehensible—than abstract ones (Sadoski & Paivio, 2001). Increasing the 

concreteness of texts could be a viable approach toward text modification intended 

to avail L2 learners to learning benefits related to interest. Furthermore, given the 

potentially interdependent character, at least in some instances, of interest and 

concreteness, it is hypothesized that, for L2 readers, the positive consequences to 

text comprehension of these two factors is additive; that is, texts that are both 

interesting and concrete are better recalled and understood than texts that are 

interesting but not concrete, or concrete but not interesting. 

 

Statement of the Problem 

Researchers and theorists in educational and cognitive psychology have 

produced an extensive literature demonstrating the positive influence of interest on 

learning in general and on reading comprehension and recall in particular. This has 

not encouraged many researchers in L2 learning to investigate interest as a factor in 

text-based learning among L2 students, nor has it had any appreciable influence on 

the ways L2 classes are managed, L2 curricula are structured, or L2 textbooks are 

written. Consequently, the degree to which the findings of this abundant and 

valuable body of interest research are applicable to L2 students remains unknown, 

and many professionals in L2 learning fields remain unaware that such research 

even exists. 
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In typical textbooks used in EFL classrooms in Japan, attempts to spark and 

hold interest are limited to the inclusion of flashy graphics, topics believed by 

textbook writers to dovetail approximately with the experiences of young learners, 

and (more rarely) activities intended to fortify learner autonomy. While these 

textual features are somewhat pertinent to the interest concept, the textbook writers 

do little to directly harness the qualities of interest confirmed as beneficial to 

learning, to incorporate and explore current topics that are interesting to students, 

or to further develop student interest. If interest affects learning a second language 

similarly to the way it influences learning in other domains, it is important that 

interest be included as a component of classroom practice and in the creation of L2 

learning materials. 

Two areas that might be of particular importance to L2 learning have been 

demonstrated to be of special relevance to interest and learning. The first of these 

areas concerns the relationship between concrete language and interest. Research in 

L1-based circumstances has indicated that concreteness of textual vocabulary and 

grammar might play a facilitative role in interest processes. Models of text 

decoding and comprehension (e.g., Paivio, 1971; Paivio & Desrocher, 1980; 

Sadoski, 2001) that emphasize a distinct system for the processing of non-verbal 

input also emphasize the link between interest and concrete language. Authors of 

materials intended to support L2 reading (e.g., simplified novels, or graded readers) 

often incorporate textual modifications, including simplification and elaboration, 

that might or might not include consciously writing text concretely instead of 
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abstractly. Therefore, information drawn from research about potentially facilitative 

interactions between concrete text and interest is likely to be important to those 

who write, sell, and use such materials. However, L2 learning-based research that 

investigates the relationship between concrete language and interest is woefully 

scant. 

Another strand of L1-based interest research has shown differences in how 

females and males respond to interesting texts in relation to reading 

comprehension. Evidence from some circumstances show that reading and testing 

materials might favor one gender over the other because the topics of those 

materials generally are of more interest to one gender over another. Textbooks and 

other materials aimed at L2 learners might or might not reflect awareness or 

consideration of gender differences related to interest, but in either case, little 

research has been conducted thus far in L2 learning situations to explore whether 

textual topic interest is an important variable in regards to gender. 

Given the potential applicability of interest research findings to classroom 

practice and to understanding motivational processes, the lack of L2 learning 

interest research represents a large gap in studies related to an array of factors 

relevant to learning a foreign language, including learner motivation, cognition, and 

affect. Although this study is focused on the influence of interest on reading 

comprehension among students of English as a Foreign Language (EFL), the 

problem affects all L2 learners. As described above, the reliance of scholars on a 

constricted range of information sources can result in an insular educational 
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community whose approaches to research and teaching are limited by unawareness 

of potentially valuable research methods and paradigms used in other professional 

domains. An example of this pertains to methods of statistical analyses. In 

particular, many researchers in “hard” sciences are familiar with controversies 

associated with using null hypothesis significance testing (NHST) and are 

conversant also with an alternative body of statistical approaches, based on Bayes 

theorem, which might represent a more suitable way to analyze data. Unfortunately, 

few researchers in L2 learning understand how Bayesian approaches might be used 

in their studies or even know they exist. It is possible that Bayesian approaches 

have not been attempted by L2 researchers because they have historically required 

knowledge and skills in advanced mathematical procedures which are not 

ordinarily part of the professional training of L2 teachers and researchers. An 

unaddressed question is whether recent advances in user-friendly software can 

enable non-specialists of statistics to fruitfully include Bayesian approaches in their 

analyses. 

 

Purposes and Significance of the Study 

This study had three purposes. The first was to examine the influences of 

interest on L2 reading comprehension in concretized and abstract narrative texts. 

Through this examination, claims made by researchers in regards to interest (e.g., 

Hidi & Renninger, 2006) and dual coding theory (e.g., Sadoski, 2001) in relation to 

certain learning outcomes among persons learning while using their L1 were 
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examined for relevancy to L2 learning contexts. Little is understood about the role 

of interest in L2 reading comprehension. Poorly understood too is the extent and 

nature of influences that concrete versus abstract text present to L2 learning 

outcomes. If more were understood about these relationships, and about how 

interest and concrete language interact with comprehension and recall, the more 

fruitfully interest and concrete language might be used by teachers and materials 

developers working in L2 education to contribute to high quality learning 

experiences for students. 

The second purpose concerned exploring gender differences in text 

comprehension and recall of interesting and uninteresting texts. This examination 

constituted an evaluation, placed in an L2 learning environment, of a claim of 

differential interest effects by gender found in L1-based interest research. This 

second purpose was also motivated by a desire to add to the sparse L2 learning 

literature related to interest. The antecedents and effects of interest have been 

shown in L1-based studies sometimes to differ according to gender. Understanding 

if and how these gender-based differences are manifested among L2 readers will be 

useful for teachers and policy makers who want to use interest to improve 

classroom practice and curriculum development. 

Ortega (2013) appraised the progress made by researchers in the SLA field on 

the occasion of the 40-year anniversary of its founding, In contrast to the gloomy 

evaluation produced 15 years earlier by Klein (1998), who characterized SLA 

researchers as “bottom dwellers” (p. 530) by comparison to researchers in related 
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areas, Ortega identified several remarkable and promising developments and 

accomplishments in the SLA field. These included the trend toward 

epistemological diversity, evidenced most promisingly by a shift away from 

restricting the focus of research to quantitative, positivist frames of reference and 

toward prioritizing “(social) variation rather than universals and on individuals as 

much as groups, with the allowance and even privileging of nontraditional 

explanations involving noncausal and probabilistic perspectives (e.g., as in 

Bayesian statistics)” (p. 3). A third purpose of this study was to provide an 

overview of Bayesian statistics, to evaluate the feasibility of its use in L2 research 

contexts, and to describe a non-statistician’s experience with attempting to use 

Bayesian approaches. Bayesian statistics, because of its mathematical complexity, 

has long been inaccessible to non-statisticians. However, advances in computer-

enabled algorithms have in recent years enabled researchers who are not 

mathematical specialists also to avail themselves to Bayesian approaches. When it 

comes to quantitative data analysis, L2 learning researchers for the most part avail 

themselves to a family of frequentist approaches without attempting to employ 

methods whose practical underpinnings and philosophical justifications might be 

more appropriate than those now normally used. The purpose of comparing the use 

and results of Bayesian and frequentist approaches is not to make a case for the 

superiority of one approach over another, but to invite researchers to consider, by 

way of the comparison provided in this paper, the possibility that other potentially 

viable statistical approaches exist, that these approaches might produce different 
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results than those customarily used, and that informed comparison and selection 

from differing statistical approaches from outside those “traditionally” used in our 

field ought to be essential to the L2 study research design process. 

 

Audience for the Study 

The intended audience for this study is researchers, curriculum developers, 

producers of learning materials, and teachers. 

Researchers ought to look upon this study as inspiration for both future 

interest studies in L2 learning and as an example of looking beyond the limited and 

limiting confines of published L2 research to bodies of knowledge in other fields, 

such as educational psychology, cognitive psychology, and statistics. It is hoped 

that these present studies, whose approaches to research design and analyses were 

inspired in part by examination of literature related to interest (almost all of it 

published in journals for professionals in educational or cognitive psychology) and 

Bayesian statistics (much of it published in journals for statisticians) will inspire L2 

learning researchers to “think outside the box” when considering approaches to 

answering research questions. 

Another intended audience for this document is curriculum developers. 

Curricula are of course constructed to communicate learning goals and objectives 

for a broad set of courses within an educational institution. It is common for 

learning targets to be guided by a specific philosophy of learning that also 

influences which targets are chosen and how they are presented to students and 
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mediated by instructors. It seems to me quite reasonable, given the widespread 

problem of weak learner motivation in EFL classrooms, that an aspect of a learning 

philosophy, or the guiding parameters it inspires, includes the conscious 

establishing, facilitation, and maintenance of interest in classroom activities, 

materials, and targets. It is hoped that the present studies will inspire curriculum 

designers to consider such an inclusion. 

I hope that the studies described in this study will occasion, amongst 

publishers who create and sell L2 learning textbooks, increased awareness of and 

appreciation for interest as a trigger for attention, engagement, and learning. In 

particular, producers of reading materials for L2 learners might find information 

here in relation to text concreteness and interest components to support the writing 

of texts intended to both help students learn necessary aspects of English and to 

increase the potential for students to attend to and be engaged with those texts. 

I hope that teachers who are motivated to facilitate interest in classroom 

activities, but are uncertain how to implement interest-facilitating conditions, will 

use this document as a resource to guide their efforts, either by drawing upon the 

activities used in the studies described or by exploring further the studies described 

in the literature review. 

  



 

 

11 

Delimitations 

Several delimitations qualify the generalizability of this study. Some of these 

are connected to the students who participated in the study. Participation in this 

study was delimited to first-year students in four-skills English classes at a 

university in Japan. The students’ ages ranged from 18 to 20. While the results of 

this study are possibly generalizable to older university students in Japan, such 

generalization should be done with caution. Passage by university students through 

grade levels can be accompanied by social and personality development that might 

relate with changes in attitude toward English study and perceptions of its 

instrumentality in their lives. Another delimitation pertains to English reading 

proficiency. For these studies, proficiency and text difficulty level appropriateness 

were estimated by scores on a vocabulary knowledge test, reports of perceived text 

difficulty, and the reading section of an institutional version of the TOEFL test, 

which indicated a narrow reading proficiency range. This study is generalizable to 

similarly aged and similarly proficient university students in Japan. 

An additional delimitation concerns text genre. The texts used in this study 

were all short fictional narratives. Texts that belong to a certain genre differ in 

content and structure (i.e. the ways information is organized) from texts that belong 

to other genres, and therefore certainly evoke different responses related to interest. 

The results of this study are therefore generalizable to situations where individuals 

read short fictional texts, but are not generalizable to other genres (e.g., newspaper 
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stories) or genres belonging to the same domain (e.g., fiction) but with different 

lengths (e.g., novels). 

 

Organization of the Study 

Chapter 2, The Review of the Literature, is made up of three main sections: 

Interest and Text Modification. The Interest section has the following subsections: 

Interest and Learning, Text-specific Interest, Operationalization of Interest, Interest 

as a Unique Motivational Variable, and Gender, Language Learning, and Interest. 

The Text Modification main section is comprised of the following subsections: 

Attention and Interest, Concreteness and L2 Reading Ease, Interest Studies in L2 

Reading Comprehension, Second Language Reading, Input Modification, 

Authenticity, Simplification, Elaboration, and Concrete Language. At the end of 

the Chapter 2 I present theoretical perspectives for the study, gaps in the literature, 

the purposes of the study, and the hypotheses that guide the study. In Chapter 3, 

Pilot Study, I describe the pilot study conducted as a preliminary step to developing 

an interest questionnaire. In this chapter are the following sections: Introduction, 

Think Aloud Protocols, Purposes of the Study, Gaps in the Literature, Research 

Questions and Method section (participants and procedure). A section follows that 

describes the results of the study, wherein findings about interest factors and 

difficulty are provided. Finally, there is a discussion section. In Chapter 4, 

Preliminary Analyses, validation of questionnaire and comprehension tests are 

provided. Sections in this chapter are: Validation of Interest Instrument, Rasch 
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Analysis (Fit Statistics and Separation), Rasch Analyses of Questionnaire Data, 

Validation of Comprehension Tests for the four stories used in the studies (The 

Flying Lesson, Lost Hamster, Girls Story, and Boys Only). Chapter 5, Experiment 1 

describes the experiment in the following sections: Introduction, Method 

(Participants, Instrumentation, Story Summary Interest Questionnaire, Interest 

Questionnaire, Assessment of Receptive Vocabulary Size, Comprehension and 

Recall Test), Research Design (Procedures), Results (Pre- and Post- Reading 

Interest, Reading Difficulty, Hypothesis 1: Interest Qualities and Story Conditions, 

Hypotheses 2, 3, and 4: Interest and Comprehension/Recall, Comprehension of 

Concrete-Interest Stories, Bayesian Analyses (Bayesian Statistics, Bayes Theorem, 

Prior Probabilities, Informative Hypotheses, Encompassing Priors, Bayes Factors, 

Interpreting Bayes Factors, Criticism of Frequentist Approaches, Weaknesses 

Regarding NHST, Misconceptions Regarding the Meaning of NHST, Criticism of 

Frequentist Approaches, Bayesian Inference and Purported Benefits, and Bayesian 

Analyses of Story Comprehension Tests). Finally, the results are discussed in a 

Discussion section (Hypotheses 1-4: The Effects of Interest and Concreteness, 

Comparison of Bayesian and Frequentist Analyses of Comprehension Tests, 

Bayesian Anaysis by Non-specialists, Lack of Accessible Bayesian Texts, and 

Mathematics Underpinning Bayesian Analyses). In Chapter 6, Experiment 2 is 

described in the following sections: Introduction, Methods (Participants, 

Instrumentation {Assessment of Receptive Vocabulary Size, Assessment of 

Comprehension and Recall, Research Design}, Results (Story Interest, Reading 
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Difficulty, Free Recall), and Discussion (Comprehension and Recall Tests). In 

Chapter 7, a discussion is provided of the overall results of the study. In Chapter 8, 

limitations to the study and suggestions for future research are offered. Finally, 

closing comments are provided in Chapter 9. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

In this chapter, I provide an overview of the interest concept as it is widely 

defined and evaluated in the literature, describe the features that distinguish interest 

from other motivational variables, and provide a general background of the 

relationship between interest, learning, and the attentional processes that are 

thought to underlie this relationship. Particularly germane is situational interest 

(more detail provided below) whose hypothesized components comprise an 

important part of this study. Additionally, I discuss evidence for gender-based 

differences connected to interest. This is followed by a detailed description of 

several relevant studies whose authors have investigated links between L2 reading 

and interest. In subsequent sections, I describe the mechanics of, and literature 

related to, text simplification and elaboration and provide an overview of how a 

specific kind of elaboration, adjustment of text concreteness, might be especially 

suitable for supporting interest processes and text comprehension among L2 

readers. 

 

Interest 

Interest is a psychological state with affective and cognitive components 

whose development is occasioned by positive emotions about, and increases of 

knowledge and perceived value of, specific activities, contexts, domains, and ideas 
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(Hidi, 1990; Hidi & Renninger, 2006), henceforth collectively referred to as 

objects. Interest often is conceived in terms of individual interest and situational 

interest (Hidi & Renninger, 2006). Individual interest refers to an enduring 

predisposition to seek out contact with an interesting object. Repeated engagement 

with the object produces pleasant emotions, increasing knowledge about the object, 

and increasing perception of its value, all of which can spur on further 

reengagement, generating continued and increasingly stable and enduring interest. 

An example is the interest experienced by someone who has played classical guitar 

for many years. This person is likely to have spent many hours, on many occasions, 

engaged in activities related to the object of interest, such as taking lessons, 

practicing, attending and giving recitals, listening to others play guitar, etc. 

Situational interest refers to usually ephemeral interest aroused by qualities of an 

object. These qualities generally are interesting to most people. An example is the 

interest experienced by someone who notices a magazine cover with a blurb about 

an article about scientists who say that robots will become so intelligent that one 

day humans will be able to marry them. Certain qualities of the article, such as 

strangeness and novelty, trigger one’s strong attraction to reading its contents. The 

sensation of interest in this case is likely to pass quickly. In some cases, it might 

also result in more exploration of the object of interest, such as the purchase of a 

book about artificial intelligence, which in turn might lead to more voluntary 

experiences with the object, which eventually can lead to individual interest. 
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Situational and individual interest are theorized to be manifested in four 

phrases: triggered situational interest, maintained situational interest, emerging 

individual interest, and well-developed individual interest. The phases sequentially 

mark increasingly committed predisposition to reengage with the interest object. 

The stages are demarcated by the appearance and frequency of different behavioral 

manifestations of the interest experience, including the posing of curiosity 

questions and the independent setting of challenges, and by a decreasing reliance of 

social supports to pursue contact with the interest object (Hidi & Renninger, 2006). 

Of particular concern to educators, and to the present study, is situational 

interest, because teachers often have direct control of qualities in classrooms that 

might arouse situational interest, such as learning activities, textbooks and other 

materials, and the classroom atmosphere. Situational interest in particular has been 

connected by previous research to essential sensations and their manifestations, 

such as engagement, excitement, romance, fear, and amusement. Hidi (1990) 

proposed a number of text-based situational interest qualities, such as personal 

identification with characters, unexpectedness of information, and structural 

qualities in the text, such as coherence and completeness. Other factors in the 

situational interest literature include engagement (Mitchell, 1993), vividness of 

imagery (Goetz & Sadoski, 1995), textual/narrative coherence (Wade, 1992), and 

ease of comprehension (Schraw, 1997). A rather robust strand of research into 

situational interest has dealt with seductive details, that is, highly situationally 
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interesting text segments that distract readers’ attention away from more important 

portions of the text (Schraw & Lehman, 2001). 

 

Interest and Learning 

Interest affects learning. When people are interested in tasks, they exhibit a 

range of qualities that are positively associated with learning, including increased 

engagement and attention (Ainley, Hidi, & Berndorff, 2002; Flowerday, Schraw & 

Stevens, 2004; Hidi, 1990; Renninger, 1998, 2000) and behaviors reflecting learner 

autonomy (Hidi, Renninger, & Krapp, 2004). These qualities contribute to learning 

gains related to interest. 

Interest impacts choices for the direction and duration of attention (Hidi, 

1990, 1995, 2001; Schraw & Lehman, 2001; Wade, Buxton, & Kelly, 1999). When 

choices are available for potentially learning-supportive objects, individuals are 

more likely to choose to attend to those that are interesting over those that are not. 

As every teacher of classes containing unmotivated students who fall asleep in 

class knows, people who are participating in boring versus interesting activities 

tend to, unless otherwise motivated by exterior rewards or losses, attend for longer 

periods to the interesting ones. Interest can be accompanied by deep and effortless 

concentration (Krapp, Hidi, & Renninger, 1992), which likely contributes to 

interested individuals’ exhibiting higher levels of recall (Hidi, 1990, 2001). 

Capabilities linked with learner autonomy, such as setting goals, persevering, 

and using effective learning strategies, are supported by interest (Beaumert & 
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Köller, 1998; Krapp, 2005; Prenzel, 1992; Renninger, 2000; Schiefele, 2001). 

Goal-setting, especially the setting of mastery goals, and interest development 

appear to have a reciprocal relationship, PARK that is, mastery goals both 

influence and are influenced by interest. Learners possessing clear mastery goals 

have been found to be more interested in the subject of their goals (Harackiewicz, 

Barron, Tauer, Carter, & Elliot, 2000) and learners possessing interest in a subject 

can develop mastery goals about it (Renninger, 2000). Another learner behavior 

important to learner autonomy, persistence, has been tied to interest (Krapp & 

Lewalter, 2001; Prenzel, 1992; Renninger & Hidi, 2002). Persistence is important 

to any kind of learning that requires effort, especially the learning of challenging 

skills, such as a second language. When learning a skill becomes difficult, some 

learners might become inclined to quit trying to learn the skill; persistence can 

enable learners to continue effortful behavior toward learning a skill even when 

such learning is difficult. Task strategy learning, selection, and use, also important 

constituents of learner autonomy, have been demonstrated to be influenced by 

interest. For example, Shen and Chen (2006) found, in relation to learning softball, 

that situational interest supported strategies such as conscious rehearsal and 

connection of new skills to prior knowledge. Self-efficacy and interest have been 

connected to use of more active cognitive strategies, such as paraphrasing and 

elaboration (Schunk, 2003). Some researchers have found strategy instruction 

(Meyer, Middlemiss, Theodorou, Brezinski, McDougall, & Bartlett, 2002; Schunk 

& Rice, 1991; Zimmerman & Kitsantas, 1999) and use (McCrudden, Perkins, & 
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Putney, 2005) can promote interest, which suggests that reciprocal relationships 

might exist between at least some areas of interest and some kinds of strategy use 

(such as reading strategy instruction and use). 

Interest generally results in positive emotions. Teachers of children are well 

aware that children rarely learn because of serious effort toward acquiring 

knowledge or skills, but instead through play, because play results in positive 

emotions that promote children’s attention and engagement. Whereas positive 

emotions generated by interest lead to greater cognitive flexibility and awaken a 

broader range of actions associated with the pursuit of contact with, and increasing 

knowledge of, interesting objects (Fredrickson & Branigan, 2000), content learning 

is reduced when readers find text topics to be of very low interest (Asher, 1980; 

Renninger, 1989). Positive emotions associated with interest are important to 

learning because they render tasks leading to learning pleasant, inviting recursion 

to, rather than avoidance of, the learning-supporting tasks. 

 

Text-Specific Interest 

A substantial portion of research investigating interest and learning (see Hidi 

& Renninger, 2006; Hidi et al., 2004; Schiefele, 1996; and Silvia, 2006 for 

reviews) has been conducted in the area of text-based learning. While learning from 

text is distinguished from reading comprehension (“learning from text” refers to 

acquiring knowledge from the information presented in a text and “reading 

comprehension” refers to understanding information presented in a text), an 
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examination of the processes facilitating or undermining text-based learning has 

relevance for reading skill development and the comprehension and recall of texts 

(Schiefele, 1996; Wigfield, 1997; Wigfield & Guthrie, 1997). Schraw, Bruning, 

and Svoboda (1995) reported that the interest experienced by college students while 

reading resulted in improved recall. Experiments with reading occurring under a 

variety of conditions, such as reading silently, reading aloud, and reading with 

required post-tasks, have exhibited positive influences from interest (Anderson, 

Shirey, Wilson, & Fielding, 1986). As noted, learning-positive behaviors linking 

interest with learning-related outcomes (such as comprehension and recall) in 

reading include intensified attention and engagement, perseverance, and use of 

learning strategies. Empirical findings consistently show that all categories of 

interest aid reading recall and comprehension (Hidi, 2001). 

Amongst individuals reading in their first language, two categories of factors 

have been found to generate text-centered interest. One is related to structural or 

narrative qualities of an interesting text, those that “invite a vicarious experience in 

the reader” (Wade, 2001, p. 246). These include novelty and ambiguity (Ainley et 

al., 2002; Hidi, 1990), concreteness and visual imagery (Anderson et al., 1986; Hidi 

& Baird, 1986; Sadoski, 2001), cohesion (Wade, 1992), unexpected or surprising 

information (Anderson et al., 1986; Hidi & Baird, 1986) and a range of universally 

evocative topics such as death, romance, sex, and danger (Schank, 1979). Another 

source of interest is the content of an interesting object. Specifically, topic matter 

focusing on human life and activities, especially those that are relevant, in terms of 
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similarity of goals or purpose, to the interested individual, can spark situational 

interest (Ainley et al., 2002; Hidi, 1990). These two categories are sometimes 

referred to, respectively, as emotional and cognitive interest (Wade, 2001). 

Emotions associated with interest are often positive (“positive emotions” refers to 

emotions that generate pleasure within the experiencer of the emotions. Positive 

emotions include joy, hope, love, pride, and amusement. Positive emotions related 

to interest vary according to the source of interest) but not necessarily so (Hidi & 

Harackiewicz, 2000; Hidi & Renninger, 2006; Iran-Nejad, 1987). For example, one 

might be interested in an airplane crash but feel negative emotions about it. 

Among L2 learners, very few studies have been conducted related to interest. 

In constructing a model of interest and L2 reading processes, Brantmeier (2006), 

following similar L1 research by Schraw et al. (1995), had her participants, 104 

advanced students of Spanish studying at a university in the United States, read 

authentic Spanish texts, complete questionnaires examining their feelings of 

interest (“Perceived Interest,” p. 1) and reasons for them (“Sources of Interest,” p. 

1). Brantmeier’s participants also took a comprehension test with multiple-choice, 

free recall, and sentence completion items. Using factor analysis and hierarchical 

multiple regression, Brantmeier found the following five factors and percentages of 

variance contributing to situational interest: cohesion (31%), prior knowledge 

(13%), engagement (12%), ease of recollection (10%), and emotiveness (6%). 

Brantmeier’s study is examined more at length below. 
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In a 2011 study by Eidswick, Praver, and Rouault (reviewed in detail below), 

89 intermediate-level university students in Japan read six simplified books (graded 

readers) and evaluated via 6-point Likert-scale surveys their perceived situational 

interest in the books’ contents pre- and post-reading. The participants endorsed the 

following adjectives as interest components: exciting, mysterious, romantic, 

heartwarming, strange, unpredictable, funny, scary, and easy to comprehend. Some 

pre-reading perceptions of interest changed after the participants read the books, 

and overall interest in two of the six books changed significantly. The authors 

speculated that these pre- and post-reading changes were occasioned by misleading 

or low-detail summaries of books’ contents on the cover blurbs and artwork; that is, 

readers could not glean from little information the contents of a text that contained 

much more information. The relationship between prior knowledge, 

unpredictability, and interest was shown to be complicated, in that prior knowledge 

of genre structure or storyline (in the case of books that students had already read in 

Japanese, or had already seen movie versions of) could trigger and sustain interest, 

but at the same time, knowledge of how a book would end (because of its 

predictability) seemed to reduce interest. 

 

Operationalization of Interest 

Interest studies have been marked by inconsistency in researchers' approaches 

to operationalizing the concept of interest. This condition has been worsened by 

inconsistencies in the use of interest-related terminology and differing definitions 
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and theoretical conceptions of interest. In many studies, interest is considered to be 

present when participants report it is so, often with a simple single-item query. 

Some researchers follow Renninger’s (1992) characterization of individual interest 

as comprised of prior knowledge and stored value. Researchers using Renninger’s 

conceptualization evaluate participants’ prior knowledge of and value for an object 

and call the resulting metric interest. This is a problematic approach to measuring 

interest because prior knowledge and value are not constituents of interest, but 

instead effects often associated with it or produced by it. As pointed out by Krapp 

(2002), Renninger’s approach to interest evaluation uses a tautology, that is, a 

hypothesized effect of interest is conceptualized as one of its components. A 

researcher might seek to identify and model what these interest components are and 

therefore use questionnaires to collect data on perceptions of hypothesized 

constituents of interest in various domains. For example, Brantmeier (2006) used a 

17-item questionnaire modeled after Schraw et al. (1995) with items representing 

hypothesized qualities (i.e. cohesion, prior knowledge, engagement, ease of 

recollection, and emotiveness). 

In a study examining situational interest and its hypothesized sources 

(attention demand, challenge, instant enjoyment, exploration intention, and 

novelty) in a passive sports-related task (watching videos of jogging and gymnastic 

stunts) and an active sports-related task (practicing two kinds of pass techniques in 

basketball), Chen, Darst, and Pangrazi (2001) used a questionnaire to collect data 

on middle-school students’ perceptions of hypothesized sources of situational 
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interest. Construct validity for the five hypothesized interest dimensions 

represented in the questionnaire was examined in a previous study (Chen et al., 

1999) with exploratory factor analyses, which showed representative items loaded 

onto the five proposed factors with values between .64 and .90. The factors 

accounted for 53% of the variance in conceptual tasks and 67% of the variance in 

physical activities. With a path analysis of the results, the researchers found that 

situational interest correlated more highly with instant enjoyment than with other 

hypothesized interest sources (attention, challenge, exploration, and novelty). 

Novelty and exploration also positively influenced situational interest and were 

found to be mediated by instant enjoyment. The researchers also examined 

students’ total interest using four 5-point Likert scale items (e.g., This activity is 

interesting and The activity looks fun to me). Scores for total interest and 

hypothesized interest dimensions were determined by summing the Likert scale 

scores. The authors concluded that enjoyment and interest were related but distinct 

motivators, and that instant enjoyment is derived from novelty, exploration 

intention, and attention demand, and instant enjoyment mediates these three 

dimensions’ influences on situational interest. The authors speculated that the 

reason novelty and challenge did not directly impact interest was because the 

stimulus activities in the study were physical rather than cognitive. 

In another study investigating sources of situational interest, Palmer (2004) 

explored what elements within a science methods post-graduate teacher-training 

course in Australia were interesting and whether situational interest positively 
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influenced attitudes toward science. Data regarding attitudes towards science were 

collected with a formal survey (Attitudes Toward Science Inventory [ATST], 

Gogolin & Swartz, 1992). Situational interest sources in the teacher-training course 

were investigated with two informal surveys that asked participants to write one 

thing they found interesting in that day’s session. Interviews were also conducted to 

examine both attitude changes toward science and situational interest sources. On 

the informal surveys, 78% of the 27 respondents identified “hands-on activities” as 

being interesting, and 7% identified the acquisition of new knowledge. Of the 

remaining two students, one identified class discussion as interesting and the other 

described the informal survey itself as a source of situational interest. A second 

informal survey produced similar results: 68% of the 28 responses identified hands-

on activities as situationally interesting, and 32% identified new knowledge. The 

researcher suggested that because hands-on activities oriented students in the 

classroom as active rather than passive participants, the activities represented 

involvement and/or meaningfulness (Mitchell, 1997). Multiple sources of interest 

were mentioned in the interview stage of the study. The four interviewees identified 

the learning of new knowledge in terms of learning how to teach science and 

learning new practical “hands-on ideas that we can actually use in the classroom” 

(p. 901). The students associated positive feelings with the acquisition of new 

information or new manners of thinking (“There was lots of stuff that I either 

hadn’t known or hadn’t thought about in this kind of way before,” p. 902). One 

participant also identified the use of simple language by the lecturer: “He used a lot 
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of simple language, which made me understand it a lot more than I think” (p. 902). 

In addition, the students mentioned that the lecturer’s use of personal anecdotes and 

science trivia made the training more interesting. All four participants also 

identified hands-on activities in the training as sources of situational interest. 

Details about the reasons the activities were considered interesting included the 

manner by which the lecturer presented the activities, the unexpectedness of the 

experimental outcomes, and the performance of the activities in groups. Although 

the study design did not enable investigation of causal connections between 

situational interest and attitude change toward science, t-tests of the pre- and 

posttest attitudinal scores on the Attitudes Toward Science Inventory (ATSI) 

(Gogolin & Swartz, 1992) showed significant increases on five of the six ATSI 

subscales (Anxiety, Self-concept, Enjoyment, and Motivation). The remaining 

subscale (Value of Science in Society) scores increased also, but the increase was 

not significant at the criterion power of p < .01. Furthermore, the number of 

students with subscale pre-test scores designated as reflecting negative attitudes 

toward science fell, as did the number of subscales with a sizable number of low 

responses. The researcher speculated that the situational interest-supportive 

qualities of the training (i.e., student involvement, novelty, meaningfulness, group 

work, and use of personal anecdotes) might have played a role in reducing “the 

number of students who had negative attitudes, and also reduced the number of 

negative attitudes held by students” about science (pp. 903-904). 
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Interest as a Unique Motivational Variable 

Deci and Ryan (2000) have described interest as one of several variables 

(including flow, vitality, enjoyment, and need satisfaction) that comprise intrinsic 

motivation. Interest is distinguished from other motivational variables in several 

ways. One is that interest results from a relationship between an individual and a 

certain object, and is therefore content-specific (Krapp & Fink, 1992; Renninger, 

2000). Another distinctive feature of interest is that it includes separate but 

interacting affective and cognitive systems; interest is not an outcome of cognitive 

processes alone (Hidi, 2000; Hidi & Ainley, 2008; Krapp, 2005). Positive emotions 

inherent to the experience of well-developed interest are a crucial feature in 

improved strategy-use, attention, and concentration that underlie, in part, effortful 

behavior toward repeated exposure with interesting objects. Evidence from 

neuroscience (e.g., Davidson, 2000; Panksepp, 1998, 2000) that indicates a 

biological basis exists for affective and cognitive interest processes constitutes a 

third quality that makes interest a unique motivational variable. Panskepp (1998) 

describes a collection of dopamine pathways (the mesolimbic and mesocortical 

pathways) embedded within a corridor of neural fibers connecting the midbrain 

with higher brain areas, which enables what he calls the SEEKING system (p. 144), 

whose function it is to modify subjective experience and stimulate invigorated and 

pleasurable seeking or exploration. He describes the SEEKING system in terms of 

being intrinsic to all mammalian brains. The activation of this system mediates 

“’intense interest,’ ‘engaged curiosity,’ and ‘eager anticipation’” (p. 149). 
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Interest is sometimes inaccurately equated with intrinsic motivation. Intrinsic 

motivation is defined chiefly in terms of absence of external control or reward 

(Bergin, 1999; Deci, 1981); that is to say, rewards from an activity are drawn solely 

from the activity itself. Interest, on the other hand, refers to an individual’s engaged 

interaction with a specific object (Krapp et al., 1992). An interested person is one 

attracted to an object for reasons rooted in prior experience and knowledge and/or 

in compelling qualities embedded in the object of interest. Bandura (1986) 

suggested that the semantic difference between the words motivation and interest 

reflects the difference between the two processes: “there is a major difference 

between a motive, which is an inner drive to action, and an interest, which is a 

fascination with something” (p. 243). 

 

Gender, Language Learning, and Interest 

Approaches to, and purposes of, language learning research related to gender 

have changed considerably over the past several decades, and the literature 

produced by researchers in this domain is substantial. In this section, I will provide 

an overview of the historic foci of gender-related research in language learning, and 

studies on gender connected to language learning and interest, and I will discuss 

implications to academic performance that the intersection of gender and interest 

suggest for language learning. 

Studies with a focus on gender and L2 learning were initially inspired by the 

feminist political movement in the early 1970s that was exerting influence on ideas 



 

 

30 

about gender and language use in broader social contexts, including those involving 

L1 use, where unequal power relations occurred between women and men (Davos 

& Skilton-Sylvester, 2004). Since gender-related research started to appear in 

applied linguistics studies, research on language learning and gender has gone 

through substantial shifts in focus and theoretical orientation. Coates (1986) 

identifies four historical approaches in research in language and gender: deficit, 

dominance, and difference. 

The deficit model emerged from Lakoff’s (1973) work in women’s speech 

patterns. The ways women were pressured to speak, she asserted, also pressured 

them to appear in various ways socially deficient by comparison to men. These 

speech patterns not only were required to be learned and used by women (because 

not to learn and use them would result in ridicule for behaving excessively “rough” 

or masculine) but also served to force women into subservient, inferior social roles. 

So, wrote Lakoff, “a girl is damned if she does, damned if she doesn’t. If she 

refuses to talk like a lady, she is ridiculed and subjected to criticism as unfeminine; 

if she does learn, she is ridiculed as unable to think clearly, unable to take part in a 

serious discussion; in some sense as less than fully human” (p. 48). Lakoff’s work 

and research inspired by it explicated qualities of women’s language use, such as 

rising terminal intonation of sentences and indirectness of commands, which were 

said to further impressions of deficiency. 

A dominance model was developed in the 1970s that connected the 

deficiency framework with men’s social dominance of women (Bergvall, 1999). 



 

 

31 

Research in this area was conducted to explore and explain qualities of inter-gender 

communication that reflected such dominance. By ignoring women’s 

conversational gambits (Fishman, 1983) and using a range of certain 

communicative strategies, such as interruptions and overlaps (Zimmerman & West, 

1975), and simply by using more words (Swacker, 1975), men dominated inter-

gender communicative exchanges to the social power detriment of their female 

interlocutors. 

An alternative framework to the dominance model appeared in the early 

1980s. Researchers guided by the difference model, or dual-culture model (Tannen, 

1996), highlighted differences in the speech styles of men and women and how 

these differences were used to promote and sustain disparities of power of men 

over women. Proponents of this model asserted that communication differences 

between women and men spring from different ways they were socialized into 

communicating with members of their own sex, which gives rise to different 

communicative styles. According to the model, disruptions within cross-gender 

communication occur because of misinterpretations of the opposite gender’s 

communication style. 

While there has been a trend that has increasingly anchored gender and 

language research in sociocultural and post-structuralist theoretical orientations and 

related qualitative data collection and analysis strategies rather than approaching 

studies from a positivist perspective, gender-based research in language learning 

has been “informed by a wide span of commitment and intended ‘objectivity’, 
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ranging from ‘critical’ work which intentionally problematizes language education, 

to that which is more ‘straightforwardly’ presented” (Sunderland, 2000, p. 203). 

As noted, gender differences in language learning originate in a dynamic 

complex of cultural, political, and social factors. One salient manifestation of the 

differences related to gender that is reported often in the literature is the tendency 

for female language learners academically to outperform male language learners 

(Arnot, et al., 1996; Boyle, 1987; Burstall, 1975; Payne & Lynn, 2010). This 

condition is sufficiently prevalent as to prompt the lowering, in some countries, of 

the entrance requirements for non-native-English-speaking boys who apply to 

attend schools where English is the language of instruction (Sunderland, 2000). 

However, outperformance of girls over boys in language learning does not occur 

universally; in some cases, boys outperform girls (Bügel & Buunk, 1996; Doolittle 

& Welch, 1989; Sunderland, 2000). Gender differences in performance on 

language learning tasks is complicated by several other factors, including the 

degree of interest that learners possess about learning activity themes. 

 

Gender and Interest 

Interests of men and women are affected by and affect gender stereotypes. 

Much of the gender-relevant research conducted in language learning has been in 

connection to reading. In regard to reading material, male and female readers have 

been shown in a range of age groups and cultural settings to be interested in 

different subject matter (Bügel & Buunk, 1996; Daly, Salters, & Burns, 1998; 
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Norvell, 1958) and to engage in reading with differential frequency (Coles & Hall, 

2002). Gender differences related to interest vary based on text genres or topics 

(Ainley et al., 2002). Although evidence of gender differences in interest patterns 

related to text topic is strong (Abdorahimzadeh, 2014), evidence as presented in 

research possibly exaggerates perceptions of interest differences between male and 

female learners by emphasizing differences to the exclusion of similarities 

(Johnson & Greenbaum, 1983). 

Why might male and female learners exhibit interest differences? Some 

researchers (e.g., Ainley, Hillman, & Hidi, 2002; Bergin, 1999; Fivush, 1998) 

attribute interest differences in male and female individuals to the quality of shared 

interests being strengthened by consciousness of the social importance of gender 

constructs. A study by Coles and Hall (2002) of children’s reading choices in the 

United Kingdom revealed sharp differences in the amount of reading boys and girls 

did and the book types they preferred. A significant difference was found between 

the number of boys and girls who had read a book in the four weeks prior to the 

study (74.5% of the boys versus 84.1% of the girls answered positively). In an 

interview phase, the researchers queried the children about the reasons for the 

reading rate and preferred topic differences exposed by the research. The children’s 

answers exhibited a high degree of agreement and appeared to provide insights into 

conditions shaping reading preference and rate differences. Boys were perceived as 

having a stronger inclination toward physical activity, specifically to soccer and 

more generally to sports, and were perceived by many girls as being less mature, a 
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condition that configured girls as “better suited to reading” (p. 101). Peer 

expectations of boys to appear tough and “act cool” in front of friends precluded 

much reading, although it is clear that boys still read. When they did read, boys 

tended, in significantly greater numbers than girls, to prefer reading sports-related 

books and those set in the science fiction, fantasy, war, and spy genres. A 

significantly greater number of girls read school-related, animal-related, adventure, 

and horror stories. No significant differences were found for boys and girls reading 

crime and detective stories. 

Gender differences in reading interests have implications for academic 

achievement. In studies conducted across a range of academic domains in L1 

reading situations (e.g., Oakhill & Petrides, 2007; O’Reilly & McNamera, 2007), 

boys show stronger interest-achievement relations (that is, boys show a tendency to 

achieve more academically in areas they find interesting) than girls. In relation to 

text comprehension, female students appear to show more persistence when they 

read low-interest texts (Abdorahimzadeh, 2014). Schiefele, Krapp, and Winteler 

(1992), in a meta-analysis of 16 studies that examined relationships between 

interest and achievement, found that for students ranging from Grade 5 to Grade 12 

interest explained 6% of achievement variance for girls, but 12% for boys. Even in 

subject matter that is especially interesting to girls, boys’ achievement appears to 

be more intertwined with interest. Girls show more interest and perform better 

academically in literature and English as a foreign language (Shemesh, 1990), and 

enroll in greater numbers in the classes to learn at least some languages, such as 
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French and Spanish (Brantmeier, Callender, & McDaniel, 2013; Ko, 2012), which 

might lead one to “expect girls to show higher interest-achievement correlations 

than boys for literature and foreign language. This, however, was not confirmed by 

our analysis” (p. 205; the authors do not provide the specific correlations). 

In interest-related performance, recall of the content of stories has been found 

to differ by gender. In a study by Daly, Salter, and Burns (1998), male students 

performed better on both immediate and delayed recall for a story featuring a 

violent male protagonist. A 1996 study by Bügel and Buunk (reviewed in detail 

below) explored reasons for Dutch female students performing lower than their 

male counterparts on foreign language tests. The researchers concluded that boys 

and girls performed differently because text topics on foreign language reading 

tests were generally better suited to male interests. The researcher designated topics 

like philosophy, art, human relations, and education to be topics about which 

female readers excelled in comprehension, whereas male readers were more likely 

to excel at topics such as violence, sports, technology, and politics. Due to 

differential functioning was attributed differences in these topics seen in text 

passages that were used to write exam questions. The authors hypothesized that 

differential performance was connected to gender-specific interest in the test topics, 

which conferred superior performance because it was accompanied by higher prior 

knowledge in interesting topics. 

Degree of interest seems to be a factor in differences connected to gender. 

Asher and Markell (1974) found no significant difference between the performance 
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of boys and girls responding to high interest reading material, but with low interest 

texts, girls outperformed boys. In their research on gender, prior knowledge, 

interest, and text comprehension, Baldwin, Peleg-Bruckner, and McClintock (1985) 

discovered that among their middle-school participants the boys (n = 27) performed 

significantly better on multiple-choice comprehension tests for high interest 300-

word expository passages (encyclopedia entries) than for low interest passages, and 

significantly higher also on high prior knowledge passages than on low prior 

knowledge ones. Girls (n = 25), however, scored higher for high-prior knowledge 

passages, but not for high interest passages, suggesting that the impact of topic 

interest on comprehension was stronger for boys, and that of prior knowledge was 

stronger for girls. The researchers also found overall topic interest to be stronger for 

boys, echoing findings of other studies (e.g., Asher & Markell, 1974) suggesting 

that boys are more sensitive to topic interest than girls. 

Another factor that is apparently important to gender, interest, and language 

learning performance is test method. Male students have been found to score more 

highly than female students on multiple choice comprehension assessments, but not 

on recall tests (Brantmeier, 2006; Schueller, 2002). In several experiments, 

Brantmeier (2006) found female Spanish students outperformed male students on 

recall tests and found inconsistencies, without discernable patterns, in the results of 

multiple choice tests. In a follow-up study that examined the addition of study 

adjuncts (elements inserted into texts, such as analogies, organizational cues, and 

question segments to render them more comprehensible). Brantmeier, Callender, & 
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McDaniel (2013) found that female learners scored higher on written recall tests 

with inserted “why” questions, whereas male learners outscored female learners on 

recall tests with inserted “what” questions. Citing previous findings in L1 research 

that relate the effectiveness of study adjuncts with text type, text topic, and reader 

characteristics, Brantmeier suggested that gender, as a reader characteristic, ought 

to be examined more in future research as a reader characteristic that is relevant to 

comprehension of texts with embedded question-form adjuncts. 

 

Text Modification 

Attention and Interest 

Many scholars (e.g., Anderson, 1982; Dewey, 1913; Hidi, 2001; Schank, 

1979) have assumed that the impact of interest on learning occurs because of 

attentional factors, through which intensified awareness, concentration, and 

engagement promote the acquisition of knowledge. 

The prevalent view in educational psychology, reflective of the cognitive 

revolution dominating the field since the early 1980s, has held that the hierarchical 

structure of texts is processed by readers according to the perceived importance of 

the elements comprising them. Greater attention is allocated to text elements 

considered more important than others. Interest was thought to derive its positive 

influence on comprehension and recall through this process, with interestingness of 

a text being experienced cognitively in a similar way to importance. Investigating 

the relationship between interest and importance is complicated by the somewhat 
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subjective nature of designating texts or topics to be interesting or important. Often, 

teachers’ opinions of what is important or interesting differ from those of their 

students. For example, when Wade (2001) asked her eighth-grader students to 

report the most important part of a biographical article on Abraham Lincoln, she 

expected to hear about his role in history as a politician; instead, the first response 

concerned Lincoln’s height. While the teacher had a clear idea of what she 

considered important, and the children were explicitly queried about what they 

thought was important, one might wonder if they designated Lincoln’s height 

because they believed it was important or because they believed it was interesting. 

Also, if the children really believed that Lincoln’s height was important, it is clear 

the teacher’s opinion was different. 

Shirey and Reynolds (1988), using the Selective Attention Model (Anderson, 

1982; Reynolds & Anderson, 1982; Reynolds, Standiford, & Anderson, 1979) as a 

framework, investigated the claim that the link between interest and attention was 

similar to that of importance and attention. According to this model, input is graded 

for importance at a minimal level of awareness. Text segments designated as 

important are given greater attention, with more time spent processing them, 

increasing secondary task reaction time. The researchers reasoned that if attentional 

factors caused superior recall of interesting information the processing of such 

information would require more reading time. Contrary to the researchers’ 

expectations, they found that interesting sentences were read more quickly than less 

interesting ones. In previous research (e.g., Anderson et al., 1986) children had 
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exhibited lengthier attention periods associated with interest and higher recall. 

Shirey and Reynolds, who used college students as participants, conjectured that 

the finding was partly attributable to the ages of the participants and in part because 

there are likely two kinds of learning that occur from reading. The researchers 

surmised that two forms of learning were normal for mature readers. One, the 

intensive learning of important information, required intensive attention while the 

other, the learning of interesting information, required no extra attention. 

In response to this finding, Hidi (1990, 1995) and Hidi and Anderson (1992) 

proposed that attentional processes for important information and interesting 

information are different, with those of interesting information skirting the effortful 

and time-consuming process of evaluating segments of input as more or less 

important than others. It is possible that readers more rapidly recognize and attend 

to interesting information (Hidi, 2001). 

McDaniel, Waddill, Finstad, and Bourg (2000) conducted two experiments to 

shed light on this seeming contradiction. In the first experiment, secondary task 

probes were used at different points during the reading period as adult participants 

read fictional narratives, and the results of the probes were compared with interest 

measures. Free recall for the stories was also assessed. The reaction times on 

secondary tasks in this experiment were shorter for the interesting stories while 

participants read the second halves of the texts, but not during the first halves. The 

authors suggested that this reflected the development of awareness on the part of 

readers of how interesting they perceived the stories to be. Free recall was not 



 

 

40 

significantly different for less and more interesting stories. In their second 

experiment, the researchers tested the hypothesis that automatic allocation of 

attention enabled by interest (as claimed by Hidi, 1990) prompts recall related to 

higher-level organization processes. Specifically, “an interesting narrative 

stimulates or attracts the reader to attend to the overall structural linkages that 

create the imaginativeness, cleverness, irony, or personal relevance that contribute 

to the interest of the narrative” (McDaniel et al., 2000, p. 497). Conversely, less 

interesting texts might prompt more conscious, selective allocation of attention to 

proposition-specific information because the propositional content is “the most 

salient feature that requires attention for a rudimentary understanding” (p. 497). To 

test this hypothesis, the authors asked participants to either expend resources 

toward global organization tasks (i.e., assembling texts from randomly presented 

sentences) or to identify individual details (i.e., constructing words with deleted 

letters) in interesting and less interesting stories. Recall was tested for global 

organization (free recall) and propositions (cued recall). In both experiments, the 

hypothesis was that interesting texts (specifically, narrative stories) elicit automatic, 

spontaneous allocation of attention, thereby potentially liberating additional 

resources for completing secondary tasks and that less interesting stories force 

readers to focus on less global features of text, such as propositional details. The 

possibility that the relatively effortless attention enabled by interest might lead to 

more flexible and efficient processing (Hidi, 1990) and therefore to improved recall 

was not supported by this study given that the recall and cued recall scores were not 
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significantly different between the interest conditions. However, improvements 

were found for interesting narratives in the letter-deletion task condition and for 

less interesting narratives in the text-assembling task condition. The authors 

interpreted these findings to indicate support for the idea that tasks that encourage 

the use of strategies that are less likely to be used in certain interest conditions will 

result in improved recall. In other words, interest is claimed to mediate the degree 

to which processing strategies benefit recall. 

A possible explanatory theoretical framework for the relationship between 

interest, attention, and comprehension is found in dual coding theory (Paivio, 1986; 

Sadoski & Paivio, 2001; Sadoski, Paivio, & Goetz, 1991). This cognitive theory 

applied to literacy claims a duality of cognitive systems, the verbal and the 

nonverbal. The verbal and non-verbal subsystems enable humans to mentally 

construct representations of reality. The verbal system processes language input, 

while the non-verbal system processes non-linguistic sensory (chiefly visual) 

imagery. The units that represent linguistic information and imagery are 

designated, respectively, logogens and imagens. Logogens are conceptualized as 

linguistic “chunks” arranged in terms of hierarchical associations, while imagens 

are considered entities that correspond to natural objects and their groupings and 

are organized according to partial or complete interrelationships (see Figure 1). 
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Figure 1. Dual coding theory proposes that human cognition accommodates mutually 
associating linguistic and imagery coding systems for verbal and image-based (symbolic) 
input (adapted from Paivio, 1990). 
 

Concrete language is that which is particularly evocative of sensory, 

especially visual, representations. The presentation of concrete language evokes 

more mental imagery than does abstract language. When a reader encounters a 

concrete word, it is stored cognitively twice, first linguistically in the verbal 

system, then as a non-verbal image in the non-verbal system. In contrast, an 

abstract word is stored only in the verbal system. Because the two systems interact, 

concrete words provide processing advantages over abstract words because their 
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encoding in memory results in dual systems for accessing information (Sa’di & 

Yamini, 2006). 

The designation of importance or non-importance of a text or its constituents 

is unrelated to the degree of concreteness of the language. Despite being perceived 

as important, materials that are simply abstract, or abstract without being 

accompanied with concrete text (as is the case with expository texts that provide 

concrete examples to clarify understanding of abstract concepts), are less likely to 

be recalled (Sadoski, 2001). Thus, the bomb exploded inside the barracks, ripping 

the arms off the soldier is more memorable than the assault on the military 

installation resulted in a casualty because the former is more visually evocative 

than the latter. Concrete text is not only associated with superior recall over abstract 

text, but also with heightening the memorability of abstract text closely proximate 

to it (Sadoski, 2001). When a segment of abstract text is placed adjacent to a 

segment of concrete text, the former is recalled better than when accompanied by 

another segment of abstract text (Paivio, 1986; Sadoski, et al., 1993; Sadoski & 

Paivio, 2001). 

 

Concreteness and L2 Reading Ease 

Research in readability has consistently found that concreteness is related 

with ease of comprehension for L1 readers (Sadoski & Paivio, 2001). However, it 

remains an open question whether the positive link between ease of comprehension 

and concreteness occurs among L2 readers. Concreteness is in part defined by the 
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use of certain lexical categories (i.e., lexical items that evoke sensual imagery). 

Individuals reading in their L2 might either be entirely unfamiliar with concrete 

vocabulary items encountered in a text, or be familiar with such vocabulary items 

but still not apprehend a distinction between them and their abstract counterparts. 

Consider, for example, the abstract and concrete sentences used in a study by 

Anderson (1975): The set fell off the table (abstract) versus The ivory chess set fell 

off the table (concrete). The inclusion of the word chess in the second sentence 

renders the word set more concrete by defining set as a familiar object available to 

sensual imagery. The word ivory further concretizes the word set and adds a visual 

and tactile embellishment to the mental picture of chess set. For these concrete 

representations to be formed fully in the mind of the reader, the words chess and 

ivory must be known and comprehended deeply enough to distinguish them from 

more abstract alternatives. In the case of chess, a more abstract alternative might be 

game. In the case of ivory, a more abstract alternative might be simply the deletion 

of the word. The degree to which L2 readers can form mental images from 

exposure to varying levels of concreteness likely depends on a number of factors, 

including depth of familiarity with relevant vocabulary items, degree of sensitivity 

to nuanced changes of meaning when these items are present or absent, and the 

extent of transfer readers can call upon from their L1 and their life experiences in 

perceiving these shades of meaning. 

While Hidi (2001) has acknowledged that dual coding theory appears to 

account for aspects of the increases in comprehension and recall related to interest, 
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she also has pointed out that the theory does not account for the different 

perceptions of interestingness of texts possessing similar conditions of high 

concreteness, which in turn appear to correspond with differing degrees of 

comprehension and recall. Hidi also stated that dual-coding does not explain the 

effects of some qualities associated with situational interest, such as novelty, 

surprise, and high personal value. 

 

Interest Studies in L2 Reading Comprehension  

While the findings of interest studies involving learners functioning in their 

L1 have consistently demonstrated a strong relationship between interest and 

reading skills, the few interest studies of L2 reading comprehension have produced 

ambiguous results. The following is a description of six relevant studies in which 

the relationship between L2 reading and interest has been investigated. 

In an examination of interest, prior knowledge, and reading comprehension 

related to sex differences among 1,369 male and 1,611 female students (mean age: 

16.3 years old) of English as a Foreign Language (EFL) at a high school in the 

Netherlands, Bügel and Buunk (1996) stated that sex-related differences on prior 

knowledge and interest measures were linked to differences in reading 

comprehension. Motivated to investigate reasons for girls consistently achieving 

lower scores than boys on national foreign language tests, the researchers, drawing 

upon schema theory (Collins, Brown, & Larkin, 1980), conjectured that these score 

differences arose because text topics used in the foreign language tests were 



 

 

46 

oriented more toward boys than girls. Because prior knowledge and interest in text 

topics of non-fiction texts likely facilitate improved reading comprehension, text 

topics more likely to be appreciated and read by boys would result in higher test 

scores for boys. The researchers used a list of presumed sex-related criteria to 

locate, from authentic American and English texts, a set of six texts about “female” 

topics (for example, about the use of crying, midwives encourage births at home, 

and the marriage difficulties of Lady Diana and Prince Charles) and five texts 

about “male” topics (such as laser thermometer records temperature at a distance, 

computer predicts volcanic eruption, and Californian motorcyclists oppose the 

obligation to wear helmets). A neutral story condition was also established, with a 

passage entitled Living with Foreign bodies. All of the texts but one were 

expository texts (the exception was a narrative text). Prior knowledge and interest 

were evaluated with three questionnaires. The first questionnaire surveyed reading 

and television viewing habits related to the topics of the texts. The second directed 

the participants to rate their interest and prior knowledge of the text topics. The 

topics were summarized “in one or two sentences” (p. 20) and students indicated 

their prior knowledge and interest for the topics via 4-point Likert scales. The third 

gathered information about students’ ages, educational careers, and subject choices 

in school, under the assumption that these categories of information are related with 

prior knowledge. The participants, who had all studied English formally for at least 

three years, took multiple-choice tests to evaluate their comprehension of reading 

passages. The researchers reported that male and female students have prior 
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knowledge and interest about thematically different reading and television material, 

and that the sex-based distinctions in these factors appear to correspond with sex-

based differences in reading comprehension. Results from the prior knowledge 

questionnaire, which investigated reading and television viewing habits, were 

analyzed with factor analyses. Four discernable factors (Women’s Matters, 

Technology, Sports, and Current Events) emerged to explain 44% of the variance. 

Overall, male students scored higher on male texts, and female students scored 

higher on female texts. However, the results appeared to be confounded by the 

participants’ reading proficiency, which was not systematically evaluated before 

the study. Text comprehension data were investigated using t-tests, which showed 

significant differences on most of the scores. Male students scored significantly 

higher on all the male stories, and female students scored significantly higher on all 

but one of the female stories (p < .01). Male students scored significantly higher for 

comprehension on the neutral story condition in three of the four participant groups 

and on the scores overall, which the authors interpreted as suggesting the male 

students achieved better text comprehension than female students. The scores from 

the neutral story tests were used as a metric of reading comprehension ability in an 

Analysis of Covariance (ANCOVA) to determine whether sex differences held 

when comprehension ability was controlled for. The researchers found in the 

ANCOVA results that sex-based differences in passage comprehension disappeared 

on one of the male passages, and on all but one of the female passages. The only 

female passage that showed persistent sex-based differences was also the only 
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narrative text used. ANCOVA results of test-score examination using the four 

factors as covariates showed sex-based differences were not statistically significant. 

Because of the ANCOVA results, the researchers judged some of the initial sex-

based differences to have resulted from English reading comprehension level 

disparities, and differences in the reading scores of male and female students with 

the same reading proficiency were attributable to different prior knowledge, 

interest, and reading habits. The researchers also suggested that the relatively larger 

advantage male students had in comprehension of male texts over female students 

with female texts arose from the nature of the texts themselves, that is, more 

familiarity with texts providing complex information provided a reading 

comprehension advantage over female readers, who were more familiar with texts 

(with topics such as beauty, clothing, and dating) that incorporated “mainly simple 

structures” (p. 26). The authors recommended that test designers incorporate 

female-oriented texts into foreign language tests and that female students be 

encouraged to read about a broader range of topics. 

In a study examining the relationships among topic interest, prior knowledge, 

reading skill, and gender among English as a Second Language (ESL) English-for-

Academic-Purposes students (N = 104) at an American university, Carrell and Wise 

(1998) asked participants, who represented a span of proficiency levels ranging 

from high beginner to advanced (as reflected by TOEFL scores of approximately 

400 to 530), to complete a prior knowledge test and a topic interest inventory. The 

authors culled ten topics (computers, human evolution, Islamic art and architecture, 
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missionary movements, natural disasters, the Olympics, photography, soccer, space 

exploration, and stock exchange) from a CD-ROM encyclopedia that were intended 

to represent a variety of themes that participants would be likely to possess variable 

levels of prior knowledge of and interest in. For the purposes of gender inclusivity, 

attention was also paid to these parameters in terms of variation thought to be 

gender-influenced. Carrell and Wise also focused on topics with encyclopedia 

entries whose length was sufficient to produce testable reading passages of 

approximately 400 words and roughly equivalent readability levels, as well as 

separate segments from which a 100-item (10 items per topic) multiple-choice prior 

knowledge measurement instrument could be created. Comparable readability 

levels of the passages was asserted, although this was examined apparently with no 

other instrumentation than scanning counts of basic text features (e.g., word, 

sentence, and paragraph counts; average lengths of words and words per sentences) 

and designating them “comparable in terms of their linguistic complexity” (p. 292). 

The topic interest inventory consisted of self-reported rankings of anticipated 

interest in the 10 topics. Results of the inventory were used to create individual 

profiles in terms of topics deemed High Topic Interest, High Prior Knowledge 

(HH), High Topic Interest, Low Prior Knowledge (HL), Low Topic Interest, High 

Prior Knowledge (LH), and Low Topic Interest, Low Prior Knowledge (LL). 

Comprehension tests for each passage were comprised of ten questions that were 

asserted to assess comprehension of both textually explicit and implicit 

information. A 4 x 2 x 2 x 2 ANOVA was conducted (proficiency level x gender x 
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prior knowledge x topic interest, with repeated measures for prior knowledge and 

topic interest) with comprehension test scores as a dependent variable, showed no 

significant main effects for interest or prior knowledge, suggesting to the 

researchers that interest and prior knowledge were, within the conditions of this 

study, neither additive nor significant factors in reading comprehension. The 

researchers noted that these results differed sharply from those of the similar study 

by Baldwin et al. (1985), whose L1 participants produced scores that were 

significantly different based on prior knowledge and interest. Significant 

interactions (but no significant main effect) were found for gender and interest, 

with male students producing higher comprehension scores than female students 

for high-interest topics and female students producing higher scores than male 

students for low-interest topics. A significant main effect was shown for 

proficiency and reading comprehension. 

The range of cross-participant Pearson product correlation coefficients 

showed weak overall correlations between prior knowledge and interest for the 

topics used in the study (r = -.02-.29). Carrell and Wise agreed with speculation by 

Baldwin et al. (1985), whose study also showed a weak correlation between prior 

knowledge and topic interest (r = .09), suggesting that such low correlations 

resulted from the condition that students might have possessed knowledge about 

“academic” topics without actually possessing much interest in them because they 

had been forced to study them as part of their academic studies. Based on this 

reasoning, the authors suggested that future researchers examine relationships 
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between prior knowledge and interest using non-academic topics. Carrell and Wise 

identified the heterogeneity of the participants’ native languages, a characteristic 

shared by many ESL classes, as a limitation in their study. 

Brantmeier (2006), drawing upon work by Bernhardt (1991) and Schraw et 

al. (1995), endeavored to construct a multicomponent model of interest and L2 

reading that incorporated situational interest (which she called sources of interest 

[SI]), feelings of interest (which she called perceived interest [PI]) and reading 

comprehension using multiple comprehension measures. In this study, 104 (46 

male and 58 female participants) advanced proficiency (based on scores from the 

national Advanced Placement Spanish examination, a designated score on a 

departmental placement test, and/or completion of prerequisite university courses) 

Spanish learners at a private university in the United States read a 1,218 word 

passage, with word glosses, from a short story included in an anthology intended 

for L2 students of Spanish literature. Comprehension was measured with a 

combination of written recall, open-ended questions, and multiple-choice items. 

The perception of the presence of situational interest components was evaluated 

using a 17-item, 5-point Likert-scale-based Sources of Interest Questionnaire (SIQ) 

developed originally by Schraw et al. (1995). This questionnaire invited students to 

agree or disagree that the presumed situational interest components cohesion, prior 

knowledge, engagement, ease of recollection, and emotiveness were present in the 

experimental text. Perceived interest, approximately analogous to topic interest, 

was examined post-reading using the Perceived Interest Questionnaire (PIQ), also 
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developed by Schraw et al. (1995). Topic Familiarity was examined as well, using 

self-reported estimates wherein participants responded to a single question with a 

choice of responses ranging from “I knew a lot about the topic” to “I did not know 

anything about the topic at all” (p. 97). Principal components analysis (with 

varimax rotation) showed that of the five factors identified for situational interest, 

three (cohesion, engagement, and ease of recollection) were strongly correlated 

with perceived interest. Correlations between perceived interest (PI) and specific 

variables on the SIQ were high between PI and cohesion (.59), prior knowledge 

(.33), engagement (.70), and emotiveness (.47). Of the situational interest constructs 

identified in this study, one was unique to second language interest research: ease 

of recollection. This factor was measured using statements including “the story was 

easy to remember, the story was easy to concentrate on, the story was easy to 

picture in my head, and the story contained some unforgettable information” (p. 

102). 

Unlike Carrell and Wise (1998) and Baldwin et al. (1985), Brantmeier found 

that prior knowledge correlated significantly with perceived (situational) interest. 

No positive relationship was found between the scores on the PIQ and reading 

recall, contradicting results of studies of L1-based interest and reading 

comprehension. Two methodological issues arose in Brantmeier’s study. The first 

concerns terminology. Brantmeier designated the PIQ instrument she used as a 

measure of “overall situational interest” (p. 103). However, many of the items on 

the instrument can easily be construed as targeting individual interest as well as 
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situational interest. Take, for example, I’d like to discuss this story again if I had 

the chance. There is nothing that differentiates this item as being related to 

situational interest instead of individual interest. Someone might want to discuss 

this story again because it has individually interesting elements within it. The same 

weakness appears in every one of the items on the survey (Brantmeier stated that 

there were ten items, but listed only nine). As individual interest refers to a long-

lasting inclination to re-engage with an interesting object, during whose related re-

engagements people accumulate (a) feelings the interesting object is valuable and 

(b) knowledge about the interesting object, whereas situational interest elicits 

neither, one could reasonably speculate that claims Brantmeier made in describing 

her model of L2 reading comprehension regarding the relationship between prior 

knowledge and (situational) interest have been skewed because she measured topic 

interest (which comprises both situational interest and individual interest) but 

called it situational interest. The second problem in Brantmeier’s study concerns 

the text she used, a short story called Aniversario from the anthology, 

Aproximaciones al Estudio de la Literatura Hispánica. Beyond reporting that the 

story was “selected after carefully looking at different literary texts that are used at 

this level of language instruction” and noting that glosses were inserted, Brantmeier 

described no attempt to ensure systematically that the students’ proficiency level, in 

particular, their vocabulary knowledge, was equal to the task of understanding the 

text, nor did she report whether the students could use dictionaries during the 

experiment, or whether the glosses were needed or how they were used. Hu and 
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Nation (2000) found that most readers require 98% coverage of vocabulary for 

adequate comprehension when reading a text unassisted. It might be that 

Brantmeier’s advanced students’ comprehension of Spanish was appropriate for the 

level of Spanish used in the reading passages used for her study, or that the glosses 

aided them in ways that did not confound the study results, but failing to more 

formally gauge students’ vocabulary knowledge in relation to text difficulty 

encourages skepticism in the results related to the interest evaluations and her 

reading comprehension test. If the text had been easier, there might have been an 

interest effect for reading comprehension. 

In a study involving 23 Japanese EFL students (three male and 20 female 

students; TOEFL scores ranging approximately from 430-525) in an accelerated 

English program in Japan, Eidswick (2010) used a one-way repeated measures 

design to examine relationships between interest, prior knowledge, and reading 

comprehension. Participants read short descriptions of 11 expository articles, drawn 

from the web-based encyclopedia Wikipedia, and used 6-point Likert scales to rate 

their anticipated interest in reading the articles, as well as to estimate their prior 

knowledge about them. From the results, three articles (Michael Jackson, Ghosts, 

and Concrete) were chosen as representative, respectively, of the following 

interest-prior knowledge configurations: high-interest/high prior knowledge (HH), 

high-interest/low-prior knowledge (HL), and low-interest/low-prior knowledge 

(LL). The criteria for selecting appropriate topics (i.e., mean interest and prior 

knowledge ratings needed to fall in the upper or lower half of the Likert scale) 
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precluded the use of any of the offered topics for a low-interest/high-prior 

knowledge article, and time constraints prevented offering a second set of topic 

selections to find such a configuration; therefore, an LH configuration was not 

used. Flesch-Kincaid readability scale measures confirmed that the texts were at the 

same level of readability. In a counterbalanced fashion, participants read the three 

articles, and then took 10-item comprehension tests after reading each article. Half 

of the items of each test targeted knowledge of surface information, and half of the 

items targeted information that required use of inferencing. Test score data were 

analyzed using a one-way repeated-measures ANOVA. A Kendall’s Tau procedure 

was used to examine correlations between prior knowledge and interest of 10 of the 

11 topics whose distribution was non-parametric (a Pearson product moment 

correlation was conducted for the remaining, normally distributed topic). 

Scores for the HH article were found to be significantly higher than those of 

the HL and LL articles, but no significant differences were found between the HL 

and LL article test scores. The only three topics that showed significantly high 

interest/prior knowledge correlations were also the only topics that involved 

biographical descriptions of named individuals (i.e., Michael Jackson, Akashiya 

Sanma, and Takafumi Horie). Eidswick speculated that biographies, particularly 

those of famous people, are especially interesting because of their perceived 

personal relevance and because of their potential as a focus for social discourse; at 

the same time, because of widespread media exposure by which famous people’s 

stories are spread, individuals also acquire knowledge about them. This response on 
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the part of the participants of this study is likely an example of situational interest, 

that is, a usually short-lived interest triggered by situational interest factors 

discussed earlier. While such interest is often ephemeral, it nonetheless can serve to 

focus attention, increase engagement, and promote learning. 

This study was encumbered by several limitations, such as a low N-size, the 

use of self-reports to examine prior knowledge, and the exclusive use of multiple-

choice comprehension tests with small numbers of items, yet the findings pointing 

toward a potential positive effect on reading comprehension of articles based on 

topics with conjunctions of high interest and high prior knowledge are intriguing, 

given the lack of such findings in other L2 interest studies. The results also 

provided evidence that using biographically-based topics of currently well-known 

(because of mass-media-enabled notoriety or popularity) people might be 

appropriate for classes whose teachers wish to maximize the potential for the co-

occurrence of interest and prior knowledge. 

Eidswick, Praver, and Rouault (2011) conducted a non-experimental, 

exploratory study of perceived components of interest and lack of interest in graded 

readers. Participants (N = 89) were intermediate-level students enrolled in a four-

skills class in an intensive English program at a private university near Osaka, 

Japan. The books were pre-selected by the researchers based on speculated varying 

interests of students, and therefore comprised a range of genres (including mystery, 

romance, thriller, and science fiction). The books were also chosen to be within the 

range of 600-1200 headwords, a level that had been in a previous study (Rouault, 
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2009) with students in the same program deemed appropriate for providing the 

majority of participants with the 95% vocabulary coverage needed for unassisted 

comprehension (Nation, 2001). The students read the six books in a semester and 

evaluated via 6-point Likert-scale surveys their perceived situational interest in the 

books’ contents pre- and post-reading. Participants endorsed the following 

adjectives as interest components: exciting, mysterious, romantic, heartwarming, 

strange, unpredictable, funny and scary. Participants also endorsed easy to 

comprehend. Overall topic interest changed for two of the six books (The Year of 

Sharing and The Children of the New Forest). These changes were seemingly 

reflected in large changes before and after reading of some perceived situational 

interest components, a pattern generally not seen for the other four books (in the 

case of The Children of the New Forest, endorsements for seven out of the nine 

total interest components decreased or increased by more than ten; with Year of 

Sharing, the endorsements for one component, heartwarming, nearly doubled). 

Because changes in the situational interest components did not rise or fall overall 

pre- and post-reading, but the overall interest ratings for these two books did, it is 

possible that pre-reading expectations in particular for these two books were not 

met and that this condition itself reduced students’ interest. While some of the 

comments and assignations for lack of interest components appeared to give 

support to such a conjecture, the design of this study was not appropriate for 

shedding light on the reasons for students’ decreases of interest during or after 

reading. Nor, most critically, did this study address whether designations of high 
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interest corresponded with any factors related to gains in motivation for continued 

reading or to language learning. 

 

Second Language Reading 

If interest prompts L2 readers to focus attention on texts or parts of texts, and 

relates positively to reading comprehension in L1-based circumstances, why does 

interest then not correspond consistently to increased comprehension and recall 

among L2 readers? A commonsense answer presents itself upon considering the 

essential difference between L1 and L2 readers; the language proficiency of the 

latter is not as developed as that of the former. If, as Hidi (2001) has claimed, 

interest makes salient some texts or elements of them, and prompts increased 

attention that is characterized by a reduction of cognitive effort, this reduction of 

cognitive effort might be offset by the attendant increase in effort of reading in a 

second language. Furthermore, as noted by Brantmeier (2006) and others, ease of 

comprehension plays a role in interest processes. For a person reading in a non-

native language, low reading proficiency might interfere with reading ease and 

undermine experienced interest even in texts anticipated as interesting because of 

their topics. 

What special impediments do second language readers’ experience? Reading 

is a complex cognitive activity involving the activity of many interdependent skills. 

The task of L2 reading is “not merely an impoverished version of L1 reading” 

(Bernhardt & Kamil, 1995). First and second language reading share many 
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analogous features, and much of the research done in L2 reading has drawn from 

L1 reading studies and L1-based models of reading (Grabe, 2009). However, 

important differences exist too, such as the unique cultural and institutional 

characterstics of L2 readers and their linguistic and processing dissimilarities 

(Grabe & Stoller, 2002), the quality of L2 reading’s being a cross-linguistic activity 

that involves (at least) two languages (Koda, 2005), and the condition that L1 

reading skills development is thought to be preceded importantly by the appearance 

of L1 speaking, whereas this is certainly not the case with L2 reading is not 

necessarily preceded by L2 speaking. 

Grabe (2009) described L2 reading as an activity underpinned by a variety of 

linguistic and cognitive processes. These include lower-level processes, such as 

lexical, orthographic, syntactic and semantic decoding, and higher-level processes, 

including mechanisms for navigating contextual and inference-based information, 

activation of schema, and executive control processes. Among the parameters 

mediating these various processes are attentional parameters and the degree of 

explicitness in textual input. Second language readers who are lacking cultural 

knowledge (i.e. within a text written in a language spoken in an unfamiliar culture) 

that is useful for understanding a given text will face burdens of comprehension not 

experienced by native readers. They will be more likely to depend on knowledge of 

lower-level language structure and letter-sound relations to derive meaning, which 

will, to varying degrees, render their comprehension less proficient than that of an 

ideally skillful reader. 
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Most models of reading were developed to address the processes of L1 

reading, and most models of L2 reading are largely derived from L1 models 

(Nassaji, 2011). One exception is Bernhardt’s (2005) model of L2 reading. 

Bernhardt’s model incorporates L2 reading-specific qualities, such as learner 

differences in proficiency and language knowledge, with the complex interactions 

of text-based (such as letter-sound relations, lexis, sentence structure) recognition 

and higher-level knowledge processes (such as world knowledge). While 

Bernhardt’s model provides an effective framework for understanding how L2 

readers decode and comprehend L2 text, it does not explicitly and independently 

accommodate non-verbal imagery that is stimulated by reading. 

As described earlier, one cognitive functioning model applied to reading, 

dual-coding theory (Paivio, 1971), conceptualizes the processing of textual input in 

terms of two systems, one for verbal information and one for “visual” (but 

encompassing other sensory perceptions) information. In the original model, these 

systems were conceived as independent but capable of functioning 

interdependently (we can think in terms of images without reference to language, 

and we can think in terms of language without reference to images). Encoding 

processes rendered verbal (non-visual) input as representational units called 

logogens and visual input was encoded as imagens. Three processing relations 

coordinated the organization, interaction, storage, and retrieval of the two kinds of 

information represented with the two systems. Representational relations encoded 

input into logogens and imagens, associative relations would activate appropriate 
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units in their separate systems (i.e. logogens would activate logogens and imagens 

would activate imagens). Referential relations enabled inter-system processing of 

image-based representation with verbal representation. Paivio and Desrocher 

(1980) added to this model by describing dual-coding of input for a bilingual 

learner. This version of the model included a second verbal system. The two verbal 

systems, it was theorized, were, as with the verbal and visual systems, independent 

but partially interdependent. Connective strengths between representational units 

between the two verbal systems were considered to be regulated by the degree of 

similarity in meaning of the units. The authors offer the example of an L2 learner 

of French would associate the word fille in her French verbal system with the word 

girl in her English verbal system more strongly than she would the word fille with 

the word boy, even though girl and boy are strongly related concepts. The L2 

verbal system would possess similar but richer associations between units and, 

given the more expansive availability of synonyms and probablistically stronger-to-

weaker semantically related units, a logogen within the L1 verbal system would 

have more numerous and variably strong associations than would a logogen within 

the L2 verbal system. Learners in cultures where an L2 is studied by way of an 

emphasis on lexical or grammar translation would, it was theorized, be more likely 

to have stronger one-to-one unit associations between the L1 and L2 systems. 

Activation of the system(s) would depend on a number of factors, include the 

situation in which the input is present, individual differences in long-term verbal 

and visual memory and “stimulus conditions, including the properties of linguistic 
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stimuli (which of the bilingual’s languages is involved, its concreteness or image-

arousing level, and so on)” (pp. 392-393). 

 

Input Modification 

Exposure to linguistic input is considered to be a necessary condition for SLA 

to occur. The considerable amount of research focusing on the role of input in SLA 

has indicated that, in order to be useful for language learning, input must be 

comprehensible (Krashen, 1985, 1997; Long, 1985). Krashen’s (1985) Input 

Hypothesis holds that, in order for learning to occur, input should be presented at a 

level slightly more difficult than that completely comprehensible by the learner. 

Krashen’s hypothesis has been contested on a number of grounds, most notably in 

his assertion that adults have access to the mechanisms that facilitated, when they 

were children, the effortless acquisition of their first languages. Swain’s 

Comprehensible Output Hypothesis (1985), and Long’s Interactive Hypothesis 

(Long, 1985) and research they have inspired, have enriched our understanding of 

the processes about which Krashen made his original claims and by demonstrating 

the facilitative value to SLA of, respectively, productive language use, negotiation, 

and awareness of input. Important to these prominent conceptions of language 

learning is the notion that input ought to be of a level that is accessible to learners’ 

developing interlanguage system, that is, comprehensible. 
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Authenticity  

A common selling point among textbook publishers is the claim of 

“authenticity” of the contents of their textbooks. The word is usually coupled with 

words such as text, language, or materials to portray a connection between 

particular materials and the real-world usages of that language (MacDonald, 

Badger, & Dasli, 2006). However, a growing body of studies is demonstrating gaps 

between second language learning materials and the speech events they claim to 

portray authentically (See Bartlett, 2005 for a review of these studies). Williams 

(1988) found that textbooks teaching the discourse of meetings, when compared 

with actual meetings, erred in presenting language that was excessively politely, 

explicit, and redundant. Bartlett (2005), whose research revealed discrepancies 

between genuine service encounters in coffee shops and those portraying them in 

textbooks, pointed out that although L2 materials writers claim to use authentic 

models for producing language of communicative events, “these models are 

frequently oversimplified, can contain inauthentic communicative structure and 

unrealistic situational content, and may mislead learners” (p. 330). 

Putting aside issues related to truth in advertising, there are reasons to believe 

that the vaunted authenticity claimed (if not actually achieved) for the materials in 

textbooks is not the best foundation for learning second languages. Language use as 

it occurs between native speakers is often incompatible with the notion of 

“comprehensibility” because such language contains lexical, prosodic, and 

syntactic features that are so difficult to process as to be largely useless for 
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interlanguage development. In other words, for non-native speakers, authentic 

language is often incomprehensible. As Nation (2001) notes, critics of the use of 

modified text employ the word authentic to mean text that has been written for 

native speakers. By this definition, for an individual reading in his L2, reading an 

“authentic” text is a quite inauthentic reading experience. However, “if a learner 

reads a text, and responds to it in a way that we might expect of someone who 

comprehends the text, then reading the text is authentic for that learner” (p. 56). 

Despite the shortcoming in the promotion of authentic, written-for-native-speaker 

texts, “naturally occurring” native-level language is still considered by many a 

highly attractive, even necessary, basis from which learners should be taught. 

Despite the drawbacks to the use of authentic texts for L2 language input, 

there are clearly qualities in authentic texts that are important for learners to be 

exposed to. For example, learners who read an authentic text will likely encounter 

unfamiliar lexis and grammatical structures that provide potential for increasing 

language knowledge that is less available or not available in modified texts. 

Therefore, the development of materials that retain the qualities of authentic 

texts, that are essential for L2 learning, yet are also of a suitable level of difficulty 

for students is of no small concern to language educators. To this end, a variety of 

text modification forms have been developed. Text modification is performed for 

two general reasons. The first is to highlight certain parts of texts, such as words 

and phrases, which are targets for learning. The second is to render text more 

comprehensible in order to reduce the processing demands of the learner (Leow, 
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2009). The first purpose is accomplished through various methods of making 

segments of texts more salient, such as typographical bolding. Attempts to fulfill 

the second purpose fall into general categories: textual simplification and textual 

elaboration. Simplification involves reducing the complexity of input, whereas 

elaboration retains these complexities, but adds elements intended to make them 

easier to understand 

 

Simplification 

Textual simplification typically involves lessening the complexity of 

vocabulary and syntax by favoring canonical word order, reducing the numbers of 

sentential words or T-units, decreasing the complexity of syntactical clauses, using 

high frequency vocabulary and small type-token ratios (Parker & Chaudron, 1987). 

It is difficult to draw general conclusions from research on simplification because 

of the variety of findings and study designs. However, research generally has 

supported the position that text simplification eases processing burdens and 

improves comprehension. Some researchers (e.g., Blau, 1982; Strother & Ulijn, 

1987; Young, 1999) have not found significant benefits to reading comprehension 

while research by others (e.g., Crossley, Hae, & McNamara, 2014; Moradian, 

Naserpoor, & Tamri, 2013; Tweissi, 1998) have revealed associations with 

simplification and improved comprehension. Simplification, as realized in graded 

readers, has been connected to better reading rate development compared with 

unsimplified texts (Beglar & Hunt, 2014). 
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Simplification has been criticized for supposed unnaturalness of simplified 

texts (Blau, 1982), deletion of elements students need to learn (Long, 2007; Oh, 

2001; Yano, Long & Ross, 1994), and not affording readers challenges that train 

coping skills, such as dictionary use and comprehension of unknown words from 

context (Yano, et al.). Nation (2001) pointed out that all of these criticisms are not 

specifically pertinent to simplification itself, but to the manner simplified texts are 

written or used in classes. Some critics of simplification (e.g. Honeyfield, 1977) 

have said that simplified texts are inauthentic. However, as noted, this position 

appears to be based on the peculiar idea that second language readers’ experience 

in relation to reading authentic texts is comparable to that of first language readers 

reading those same texts. Plainly, this is not the case. Simplified texts confer the 

ability upon the L2 reader to read with relative effortlessness (in terms of 

comprehending vocabulary, grammar, and syntax presented in the text); in other 

words, in one important area, simplification renders texts “authentic” to people who 

otherwise could only read them laboriously, if at all. Nation and Wang Ming-tzu 

(1999), in their paper on potential vocabulary learning and simplified books (i.e., 

graded readers), defended modified/simplified texts eloquently: “the strongest 

argument in favor of graded readers is that without them learners would not be able 

to experience reading in a second language at a level of comfort and fluency 

approaching first language reading” (p. 2). 
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Elaboration 

Some researchers (e.g., Allan, 2009; Claridge, 2005) have asserted that 

textual simplification can be accomplished while retaining a sufficient amount of 

authenticity to still be useful for learning, whereas other studies (e.g., Granena, 

2008; Oh, 2001; Urano, 2000; Yano et al., 1994) have demonstrated that 

modification of text using elaboration exhibits equal, or nearly so, improvements in 

comprehension when compared to native speaker-level texts while retaining and 

clarifying important elements in the text that are lost when simplification is used. 

Elaboration is accomplished by clarifying difficult words, inserting signal phrases, 

connecting propositions explicitly, and adding redundancy and paraphrases, (Yano 

et al., 1994). Paraphrases can be marked (by using signal phrases like “in other 

words”) or unmarked (Derwing, 1996). Usually, elaboration involves making 

sentences longer (Ellis, 2008). The lengthening of sentences produces lengthier, 

more complex texts. To reduce potential problems of comprehension brought on by 

this increase in text length and complexity, texts might undergo a second phase of 

elaboration. Table 1 shows examples of an original text and two phases of 

elaboration. 
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Table 1. Phases of Text Elaboration 

Note. Adapted from Granena (2008). 

 

Studies in both aural and written input modification highlight differential 

influences of elaboration and simplification. A review by Parker and Chaudron 

(1987) indicated that comprehension was enhanced in the presence of elaboration, 

but not simplification. Elaboration of aural input has been shown to enhance second 

language listening comprehension (Oh, 2001). Some researchers (e.g., Oh, 2001; 

Yano et al., 1994) have considered elaboration to produce more native-like input. 

However, Chaudron (1983) noted that the lengthening of texts involved in 

elaboration can render the presented information redundant and confusing. 

Therefore, a problem can arise with using elaboration because elaborated text can 

be lengthy, complicated, and, contrary to their intended purpose, difficult to 

understand. For the purposes of the present study, a form of elaboration that retains 

the ease of comprehension offered by simplification, but potentially renders text 

more interesting, is explored. 

  

Version Text 

Unmodified Because soccer players, except for the goalie, cannot touch the 
ball with their upper extremities, soccer is also called football. 
 

Elaborated 1 Except for the goalie, who tries to block the shots by the 
opposing team, soccer players cannot touch the ball with their 
upper extremities, such as their hands and arms. That is why 
soccer is also called football. 
 

Elaborated 2 Except for the goalie, players cannot touch the ball with their 
upper extremities, such as their arms and hands. That is why 
soccer is also called football. 
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Concrete Language 

The insertion of illustrative examples to heighten the comprehensibility of 

difficult texts, a technique that can be regarded as a form of elaboration, is likely to 

render difficult text more comprehensible and more interesting by decreasing 

abstractness and increasing concreteness and vividness. 

As noted in the earlier discussion of interest and attention, when 

conceptualized using dual coding theory (Paivio, 1986; Sadoski & Paivio, 2001), 

cognition while processing text comprises two systems: verbal and nonverbal. 

Concrete text is more evocative of visual imagery, and, unlike abstract text, 

activates both verbal and nonverbal mechanisms. As Sadoski (2001) put it, “The 

increased activation of both codes by concrete language provides mental 

elaboration that makes concrete language more comprehensible and memorable” 

(p. 264). 

Concrete texts differ from abstract texts in that the former are characterized 

by referents that can be perceived by the senses. Put another way, concreteness 

confers ease of ability to form mental pictures about the referents of concrete text 

(Sadoski, Goetz, & Rodriguez, 2000). 

In two experiments, Sadoski et al. (1993) examined the effects of 

concreteness of expository sentences about historically significant people on 

familiarity, interest, comprehension, and immediate and delayed recall. In 

Experiment 1, university students (N = 22) were presented with 40 sentences about 

famous historical figures. Four sentences were written about each of the ten figures; 
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two of the sentences were written with concrete language and two were written in 

abstract language. Students rated the sentences on four measures: concreteness, 

familiarity, interestingness, and comprehensibility. Significant differences in favor 

of the concrete sentences were found on concreteness, interestingness, and 

comprehensibility, but not on familiarity. The highest correlations in the data 

occurred occurred between concreteness and comprehensibility (r = .91, p < .0001), 

interestingness and comprehensibility (r = .75, p < .0001), and interestingness and 

concreteness (r = .72, p < .0001). When the data were analyzed with data-

determined stepwise multiple regression, concreteness accounted for 83% of the 

variance in comprehensibility, while interestingness accounted for only 2%. In 

Experiment 2, participants (N=79) were randomly assigned the 40 sentences from 

experiment 1 and were given cued recall tests. The researchers found the relatively 

concrete sentences predicted better recall over the relatively abstract sentences. 

Sadoski et al. (2000) investigated concreteness in relation to comprehension, 

interest, and learning for four text types (persuasion, expository, narrative, and 

literary) among 80 undergraduate, predominantly female, students in a reading 

class. The researchers found that short (54-58 words) concrete texts were recalled 

better in gist recall tests (written reconstructions of the texts) than abstract texts, but 

the magnitude of this difference varied by text type, with the effects of concreteness 

greater for persuasive and narrative texts than for literary and expository texts. 

Within participant post-reading ratings, high correlations were found between 

concreteness and comprehensibility (r = .96), concreteness and interestingness (r 
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= .85), interestingness and comprehensibility (r = .85), familiarity and 

comprehensibility (r = .81), familiarity and concreteness (r = .77), and familiarity 

and interestingness (r = .71). A similar pattern of correlations was found between 

concrete versus abstract text titles and comprehensibility, interest, but not between 

concreteness and familiarity. 

Concreteness is important to the present investigation for two reasons. First, 

concreteness has been shown to be strongly, positively related to comprehension 

and recall, both perceived and tested, even in conditions where readability and text 

length are kept equal. Second, concreteness has been shown not only to correlate 

highly with interest, but also to yield an interaction effect with interest in relation to 

comprehension and recall. A possible ramification of these two conditions for L2 

readers is that texts created with high levels of concreteness and interestingness 

might be especially valuable learning materials. 

 

Theoretical Perspectives 

A theoretical perspective guiding both experiments is dual processing theory 

(Paivio, 1971; Sadoski, 2001), which holds reading comprehension to function with 

two forms of processing, the verbal and the non-verbal. Dual processing theory is 

especially relevant to Experiment 1, but reading comprehension and recall are 

conceptualized in terms of the theory also in Experiment 2. Non-verbal processing 

is imagery-based and is linked to verbal processing in such a way as to produce 

image representations when readers encounter texts that use concrete language. 



 

 

72 

Furthermore, imagery is theorized to relate closely and positively with interest and 

its effects of increased concentration, attention, and perseverance in the reading of 

texts and the acquisition of knowledge. Reading comprehension is conceptualized 

in terms of dual-coding theory (Paivio, 1971; Sadoski, 2001), especially as 

extended to L2 readers (Paivio and Desrocher (1980). 

The experiments described in this paper are guided and inspired by the 

hypothesis that interest positively affects learning strategies and processes. Interest 

is conceptualized following Hidi and Renninger’s (2006) four stage model of 

interest development, although some of the specific components and processes of 

the model are not directly germane to the present study. 

 

Gaps in the Literature 

Little is known about the relevance of findings in L1-based research on 

interest and reading comprehension. Two conclusions culled from that literature are 

potentially quite important to L2 learning situations. The first involves the 

relationship between concrete language and interest, factors which in isolation 

appear to facilitate comprehension and which together seem to play mediating roles 

with each other in reading comprehension and might when mutually present even 

enable reading comprehension more than “the sum of their parts.” If, by modifying 

input drawn from texts, processing load were diminished, would L2 readers then 

comprehend and recall interesting texts better than uninteresting ones? Would text 

modification by itself render a text more interesting? Put another way, would 
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rendering text more concrete through input modification (such as text elaboration) 

enable mechanisms that mediate interest, comprehension, and recall? This would 

not be a surprising outcome, given the assertions of dual-coding theory (Paivio, 

1971; Sadoski, 2001), especially as conceived as a cognitive processing theory for 

reading for L2 readers (Paivio & Desrocher, 1980). The literature thus far published 

has not provided clear answers to these questions. 

A similar condition exists for another area that has been examined in L1-

based interest studies on reading comprehension: gender. While interest effects 

have been shown to pattern differently for male and female participants using their 

L1 in various learning situations, evaluation of potential differences or similarities 

connected to interest and gender among L2 learners has to my understanding never 

been attempted. As with learners of subjects other than second languages, gender 

differences in relation to interest among L2 learners have potential ramifications for 

a range of areas related to teaching and learning, including materials development 

and publishing, curriculum development, and activity planning. 

 

Purposes of the Study 

The first purpose of this study was to compare the comprehension by L2 

readers of higher and lower interest narrative texts written in more and less 

concrete language. The second purpose was to investigate possible comprehension 

differences between male and female L2 readers of narrative texts that were written 

to emphasize stereotypically “male” and “female” thematic characteristics. The 
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third purpose was to explore the feasibility of a non-specialist in statistics 

conducting statistical analyses using a statistical approach long considered 

exclusively accessible only to specialists within the statistics field, that is, Bayesian 

statistical procedures. Recent improvements in computer processing speed and 

developments in more user-friendly Bayesian software has led to claims that 

Bayesian techniques are more assessable to non-specialists, so this study counts as 

an examination of those claims. 

 

Hypotheses 

In this section, the hypotheses of Experiment 1 and Experiment 2 are 

provided. 

 

Experiment 1 

Hypothesis 1: Within and between short fictional texts, significant differences exist 

between the interest components ease of comprehension, concreteness, 

unpredictability, personal relevance, excitement, attention and engagement, and 

socialness. 

 

Hypothesis 2: Interest is related significantly and positively with reading 

comprehension. 
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Hypothesis 3: Interest experienced with concrete texts results in significantly better 

reading comprehension and recall than for texts that are interesting and abstract. 

 

Hypothesis 4: Concrete texts facilitate comprehension and recall more than high 

interest. Therefore, comprehension test scores for texts that are higher interest-

higher concretenesss (HIHIC), lower interest-higher concreteness (LIHIC), higher 

interest-lower-concreteness (HILC), and lower interest-lower concreteness (LILC) 

will show significant differences, and these differences will have the following 

hierarchy: HIHIC > LIHIC > HILC > LILC. 

 

Experiment 2 

Hypothesis 1: Stories centering on stereotypically female and male themes will be 

perceived as differentially interesting by female and male readers, with female 

readers finding a “female story” to be more interesting, and male readers finding a 

“male story” to be more interesting. 

 

Hypothesis 2: Correspondences between text comprehension and higher interest, 

and recall and higher interest, will be stronger for male participants than for female 

participants. 

 

Hypothesis 3: Female participants will score better overall on all comprehension 

tests. 
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CHAPTER 3 

PILOT STUDY 

 

To develop an interest instrument, a study was conducted in which the 

participants’ perceived interest in relevant texts was examined. In this chapter, I 

will describe the pilot study and the development and validation of the interest 

questionnaire (Appendix A). While the pilot study was designed so that qualities 

evoking interest would be identified upon examining the data provided by 

participants (i.e. grounded theory), past theory and research provided some basis 

for anticipated or hypothesized results. Research related and leading to the 

development of the four-phase model of interest (Hidi & Renninger, 2006), in 

particular strands focusing on situational interest (Hidi & Anderson, 1992), formed 

part of the anticipated structure of situational interest, as realized in readers of texts 

written in a second language. The findings of Brantmeier (2002), one of the few 

studies of L2 reading related to interest, gave rise in part to the hypothesis that ease 

of understanding would be identified especially strongly with a higher interest 

story. Research by Sadoski and colleagues (e.g., Sadoski, 1983; Sadoski, Goetz, & 

Fritz, 1993; Sadoski et al., 2000) has supported the hypothesis that concreteness of 

text language would render texts easier to understand and to interact with interest 

such that higher interest/higher concrete texts would enable superior 

comprehension and recall. To explore and verify how well the findings of previous 

research aligned with the reading experiences of participants (i.e., first-year 
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university students in an English class in Japan) used in the present research, and to 

determine with some precision what qualities these students perceived as 

interesting in stories similar to the ones used in this research, a pilot study was 

conducted. In the pilot study, students’ perceptions of interest in relation to relevant 

texts (short stories) were investigated using think aloud protocols. 

 

Think Aloud Protocols 

Think Aloud Protocols (TAP) refer to a set of procedures used to collect data 

that reflect cognitive processes, i.e. what individuals are thinking about aspects of a 

task while they conduct it. In TAP, individuals describe a designated quality of 

their thinking while engaged in a task (Ericsson & Simon, 1993). For example, 

research participants might talk aloud about the mental steps they take to solve a 

math problem, or about the details of their online thinking as they struggle to 

understand a written text. Researchers who acquire TAP data possess a “window” 

into the thoughts that contribute to the solution of the math problem or the 

processes involved in comprehending a text. Researchers also use TAP to explore 

details of affective or cognitive impressions. 

 

Purposes of the Study 

The four purposes of the study were to: (a) identify factors that underlie 

perceptions of interest in the reading texts, (b) build a definition of the interest 

construct in terms of its constituents, (c) explore the results of (a) and (b) for any 
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differences between female and male participants, and (d) use the findings to 

produce an instrument for examining perceptions of interest using items that were 

sufficiently numerous and which separated adequately to conform with the 

standards of the Rasch model. Data on text difficulty were also collected to 

ascertain the appropriateness of the text difficulty level for the intended participants 

in the main studies. 

 

Gaps in the Literature 

In this pilot study, I address two gaps in the literature related to L2 reading 

and interest. First, I examine, using a think aloud procedure, the qualities that L2 

readers perceive as interesting and as difficult in the process of their reading of 

short narrative texts in English. Second, I investigate the identified interesting 

aspects of the stories from the perspective of gender, by using stories written with 

contents stereotypically interesting to male and female individuals. To my 

knowledge, thus far, neither of these categories of investigation has been broached 

in L2 learning research. 

 

Research Questions 

Research question 1: What situational interest qualities do L2 readers identify while 

reading short narrative texts? 
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Research question 2: Do male and female L2 readers identify different interest 

qualities in stories written to be especially interesting to only one gender? 

Research question 3: Do differences exist between male and female L2 readers in 

the frequency of endorsement of interesting qualities in stories written to be 

especially interesting to only one gender? 

 

Research question 4: For L2 readers, is ease of comprehension salient amongst 

identified reasons for a text being interesting? 

 

Research question 5: Do the patterns of interest perceptions differ by gender over 

the course of reading English stories? 

 

Method 

Participants 

The participants were 10 first-year university students, divided evenly by 

gender, enrolled in the intensive English program. Eight of the participants (five 

female students and three male students) were English literature majors and two 

male participants were majoring in economics. Participants were paid 500 yen 

(approximately $5.00 U.S.). 
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Procedure 

The students participated individually in separate research sessions, each 

lasting approximately one hour. To prepare and train for the TAP techniques used 

in the sessions, the participants were first asked to read a 54-word text (Appendix 

B). Under the text were two 6-point Likert scale items on which the participants 

recorded their perceptions of interest in and difficulty of the text. The participants 

first read the segment. They were also asked to speak aloud into an MP3 voice 

recorder, while they read the text, and describe, in Japanese, the precise reasons for 

their degree of interest. I modeled the procedure for them by holding the MP3 

player and describing my own impressions of interest for the segment in English. 

After practicing with the short text, the participants were given materials 

containing two stories (Appendix C). The texts were drafts of the “male” and 

“female” texts described in Chapter 5 (Experiment 2) entitled Girls Story (then 

called High School Story) and Boys Only. Both stories were written originally for 

the study by the researcher. Each story contained elements hypothesized to be 

specifically interesting to female students (in the case of High School Story/Girls 

Story) or male readers (in the case of Boys Only). The order of the male- and 

female-themed stories was counterbalanced to reduce order effects. At regular 

intervals of approximately 50 words, the readers encountered pairs of 6-point 

Likert-scale items to gauge interest and difficulty levels of the immediately 

preceding text segments. The students responded to 16 interest and difficulty items 

in Girls Story, and 12 interest and difficulty items in Boys Only. The students were 
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asked to circle the number that corresponded to evaluations of interest and 

difficulty, and then to explain, by speaking into a MP3 recorder, the reasons for 

their perceptions. Each participant was encouraged to provide as much detail as 

possible. At the end of each story were two final 6-point Likert scale items 

assessing readers’ perceived degrees of interest and difficulty for the entire story. 

 

Results 

Interest Factors 

The recordings were translated into English with the assistance of a native 

Japanese-speaking English teacher. I examined the transcripts for themes that were 

identified by students as reasons for their experienced interest and therefore 

interpreted as comprising or underlying the interest construct. While the 

participants were generally able to communicate the reasons for the perceptions of 

interest (or lack thereof), some explanations were at first insufficiently informative. 

For example, some attributions were circular (i.e. “It was interesting because it was 

interesting”) or were justified by a superficial common-sense perception of what 

should be interesting (i.e., “It was interesting that she was insecure about her 

looks”). At these points, I prompted the participants to think more deeply and say 

more about their reasons, usually by asking questions like “Why specifically is it 

(not) interesting?” Although some responses still contained a measure of 

inexactness as to the underlying factors arousing interest, where reasonable 

interpretations could be defensibly constructed, the data were used. In the relatively 
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rare incidents where reasonable interpretations could not be made, the data were 

not used. 

For a comment to be counted as reflecting a factor of interest, the student 

must have circled a 5 or a 6 on the Likert scale concerning the segment about which 

comments were made. I grouped the themes and coded them into factors based on 

apparent commonalities, and a second person, a native Japanese-speaking English 

instructor, listened to the Japanese versions of the data to evaluate whether my 

impressions were accurate. If disagreement had occurred between the two raters 

over the coding of a comment, the comment would have been excluded from 

consideration. However, no disagreement occurred. The factors were ease of 

comprehension, concreteness, unpredictability, personal relevance, excitement, 

attention and engagement, and socialness. Samples of comments and related 

interest factors are presented in Table 2. 

 

Table 2. Samples of Comments and Interest Factors 

Comments example Factor 
“Words are easy”; “Simple sentences made this part more interesting”; 
“I was more interested because it was easy to understand”; “more 
difficult words make me lose interest” 
 

Ease 

“I could imagine/envision the story”  Concreteness 
 

“I didn’t think that would happen”; “I didn’t know what would happen”;  
“Eager to know the next event” 
 

Unpredictability 

“The experience of high school is not far from my life”; “I know people 
like this”; “I was like these girls”; “My father is this way” 
 

Personal Relevance 

“Not knowing if he would escape from under the tree was exciting”; 
“The earthquake made me wonder if the boy was okay”; “Her liking 
one boy and then the other boy made my heart pound” 
 

Excitement 

“I wanted to keep reading”; “It attracted my attention” 
 

Attention/Engagement 

“My friends from high school would like this”; “I have friends who feel 
the same way” 

Socialness 
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The breakdown of the number of endorsements for these factors by gender 

and story is provided in Table 3. Boys Only garnered a higher total number of 

comments (46) describing interest factors than did Girls Story (32). When the total 

scores are divided by gender, female readers provided a much higher number (24) 

of those comments for Girls Story than did male readers (8). The opposite was true 

for Boys Only, with male readers offering 28 comments referencing interest factors 

compared to 18 expressed by female readers. For individual factors, some 

noteworthy differences occurred between male and female readers. In the figures 

for Girls Story, the difference between the number of female and male 

endorsements (6 versus 1) for personal relevance and unpredictability (4 versus 1) 

was especially high. In the case of Boys Only, the male participant endorsements 

for unpredictability and attention and engagement (both 6) were double those of 

female participants (both 3). The factor with the most endorsements overall was 

attention and engagement (17), and the factor with the fewest was socialness (2). 

Salient also was the number of endorsements indicating that the participants linked 

interest with ease of comprehension (15), which was the second most frequently 

endorsed factor for both stories. The three most mentioned factors for Boys Only 

were unpredictability, excitement, and attention and engagement, each with nine 

endorsements. For Girls Story, attention and engagement was also the most 

frequently endorsed factor (six endorsements), but the low frequency of excitement 

(two endorsements) and unpredictability (five endorsements) contrasted sharply 

with those of Boys Only. 
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Table 3. Interest Factor Endorsements by Story and Gender 

Story EA CN UP PR EX AE SC Total 

 M F M F M F M F M F M F M F M F 

Girls 
Story 

3 4 0 2 1 4 1 6 0 2 3 5 0 1 8 24 

Boys 
Only  

4 4 3 3 6 3 3 1 5 4 6 3 1 0 28 18 

Total  7 8 3 5 7 7 3 7 5 6 9 8 1 1  

Note. AE = Attention and Engagement; EA: Ease of comprehension; PR = Personal 
Relevance; UP = Unpredictability; EX = Excitement; SC = Socialness; CN = Concreteness. 

 

Interest and Difficulty 

The means for the Likert scales of the two stories are provided in Table 4. As 

can be seen, the average interest of female readers in Girls Story was higher than 

that of male readers, and Boys Story was more interesting on average to male 

readers. 

 

Table 4. Mean Total Interest and Difficulty Ratings 

Story Interest Difficulty 

 Male Female Total Male Female Total 

Girls Story 3.8 4.8 4.3 4.8 4.8 4.8 
Boys Only 5.75 5.0 5.2 5.5 5.0 5.2 

 

The trajectory of the responses (Figure 2) illustrates details of the responses 

from which these averages came. On average, female and male readers’ responses 

followed roughly the same general path during the course of the story, but in 

responses for the first six items (reflecting approximately the first half of the story), 

female participants’ mean ratings were somewhat lower than those of male readers. 

Most noteworthy are the paths of items 4, 5, and 6. At item 4, which in the study 

materials followed the segment of the story that features the father discussing 
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baseball, the average male Likert score responses went up to 5, whereas the female 

score dropped to 2.4. Item 5, which includes a continuation of the baseball-related 

narrative and also features a description by the narrator of the Japanese baseball 

player Daisuke Matsuzaka, prompted an increase in average interest for both male 

readers (5.75) and female readers (4.4). The description of Matsuzaka was 

mentioned as a source of interest in several of the think aloud recordings by both 

male and female students. One female participant, who described the reason for her 

low interest rating for item 4 as “I wasn’t interested in the father’s starting to talk 

about baseball,” described the reason for her increase in interest in item 5 as “It’s 

still about baseball, but I know about Matsuzaka, so it was interesting.” The 

following item, item 6, continues in the materials the description of baseball, 

referring to the Boston Red Sox as a “soldier on the hill.” This passage appeared to 

be comparatively difficult to understand, an impression that was coupled with a 

drop in interest for both male and female readers. As one reader put it, “I didn’t 

understand the talk here about baseball, and the words became difficult.” With the 

onset of the second half of the story, where an earthquake traps the main 

character’s leg under a tree, interest climbed for both male and female readers to 

approximately the same high level, and continued until the end with no apparent 

differences. 
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Figure 2. The lines show the trajectory of interest of male and female readers while 
reading Boys Only. 

 

The trajectory for responses to Girls Story are presented in Figure 3. The 

female readers on average reported higher interest than the male readers on every 

item except the first one. The low average interest of item 1 appears to be 

attributable to the fact that there was nothing exceptional about the passage. One 

male student described his lack of interest in this way: “The story so far is ordinary 

so not so interesting.” The male participants’ average interest remained, after a 

slight rise from item 1 to item 2, and a slight drop from item 3 to item 4, fairly flat 

throughout. Female participants’ responses showed more variation in interest 

perceptions, although throughout, the average responses were fairly high (between 

4.5 and 5.5). A dip in the perceived interest occurred at items 10 and 11. This item 

included a scene of the protagonist’s brother suddenly entering a room when a boy 

the protagonist likes is about to kiss her; the brother tells the girl that her father is 
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waiting in the car outside to take her home. The scene was mentioned as being 

somewhat confusing to several readers (male and female), in that it refers to several 

characters. Dislike of some of the characters was also mentioned in relation to lack 

of interest. As one female reader said, “the father and brother are troublesome 

characters, and the scene wasn’t interesting.” 

 

 

Figure 3. The lines show the trajectory of interest of male and female readers while 
reading Girls Story. 

 

Discussion 

In the think aloud data, a number of factors could be interpreted as salient in 

participants’ perception of interest and comprehension difficulty. As noted, the 

factors emerging as interesting in the minds of the participants were ease, 
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concreteness, unpredictability, personal relevance, excitement, 

attention/engagement, and socialness. The frequency at which these factors were 

identified, not surprisingly, varied considerably within and between the two stories. 

Overall interest in the two stories also differed; participants on average found Boys 

Only (5.2) to be more interesting than Girls Story (4.8), although the ratings for 

both stories was on the positive end of the Likert scale. Differences between male 

and female participants were revealed in the frequency of endorsements in the 

specific interest factors, in both stories. In the case of the “female” story, for 

example, female readers identified personal relevance and unpredictability in 

substantially greater numbers than the male readers. While the low number of 

scores precludes analyzing these data statistically, the differences lend support to 

the idea that these hypothetically gender-oriented stories evoked different interest 

responses between the male and female readers. The trajectory of male and female 

interest ratings for the stories further supports this idea, especially given the sharp 

difference in interest expressed about the Boys Only segment about baseball. 

However, it is important to note that the similarities of male and female interest, in 

both factor identification frequency and pattern of responses across storylines, far 

outnumbered the differences. While at certain moments female readers found Boys 

Only less interesting than did male readers, overall, they found the story 

approximately as interesting. The male participants’ responses to Girls Story 

patterned somewhat differently than those of female readers, but overall, their 

interest in the story on average still surpassed the midpoint of the Likert scale. It 
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would be inaccurate therefore to say that the male readers found Girls Story 

“uninteresting” while the female readers found it “interesting.” Gender differences 

did not appear extreme. It would be premature, given the low N-size, to speculate 

that gender-based differences in perceived interest factors are unimportant; more 

research is needed. 

From the ratings for difficulty, two things can be seen. First, neither text was 

regarded on average as very difficult. Second, no gender-based differences in 

perceptions of comprehension difficulty were outstanding, by or within the stories. 

Male readers found Boys Only to be somewhat easier to understand than did female 

readers, but female readers on average still rated the story a 5 on the 6-point Likert 

scale. Almost all comments made by readers of both sexes mentioned that the 

words and sentences were simple and easy to understand. Ease of understanding 

was the second most frequently mentioned interest factor for both stories; for male 

readers of Girls Story, it was tied with attention and engagement for the highest. 

However, although the stories were not difficult to understand, they were 

presumably not as easy as they would have been if they had been written in the 

participants’ L1. It is believed that the condition of being essentially “easy” to 

understand but still featuring L2-based challenges to comprehension makes the 

level of text difficulty of these stories appropriate for researching reading 

comprehension for this particular proficiency level of students in relation to the 

experiments described in this study. 
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The next step was to develop an interest questionnaire (Appendix A) using 

the seven interest factors. A 51-item questionnaire was written, with a minimum of 

five items targeting each of the seven factors. Items were worded to maximize a 

range of endorsability. To validate the instrument, data collected using the 

questionnaire were examined using a series of Rasch rating-scale and Rasch 

principle components analyses to evaluate item separation and coverage of each 

factor comprising the interest construct. 
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CHAPTER 4 

PRELIMINARY ANALYSES 

 

In this chapter, I provide the results of the Rasch analyses conducted to 

examine the validity of the interest instrument, followed by the Rasch analyses of 

the comprehension test results for Experiment 1 and Experiment 2. 

 

Validation of Interest Instrument 

The research questions for the first of the two experiments that comprise this 

study concerned interactions between interest, concrete versus abstract text forms, 

and reading comprehension and recall. The relationship between hypothesized 

interest components and the overall sensation of interest was also investigated, 

using data collected with an interest survey. To validate the interest instrument, the 

data were analyzed using Rasch analysis and Rasch factor analysis using principle 

components analysis (Rasch PCA) to determine how well the items for each 

proposed construct cohered. 

 

Rasch Analysis 

The data in the experiments and instrument validation for the present study 

were conducted with Rasch analyses using Winsteps, version 3.80.0 (Linacre, 

2013b). 
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Rasch measurement (Rasch, 1960) is used to evaluate the functioning of tests and 

questionnaires. It also is used to examine how well the items on tests or 

questionnaires target or represent singular psychological constructs. Rasch analysis 

produces a measurement scale (Wright, 1960), analogous to a ruler that measures 

physical space, for the purpose of psychometric measurement. The scale, called a 

Wright scale, aligns item difficulty with person ability (or, in the case of attitudinal 

measures, person inclination to endorse) in the form of logarithmic odds units 

(logits). The logits are calculated by taking the natural log (ln) of the ratio of 

correct (p) over incorrect (1 - p) raw score percentages for person ability (B) and 

item difficulty (D). This procedure transforms the raw scores into a linear measure 

that expresses the relative distance between person ability or item difficulty as a 

linear, interval scale. The logit formula is: 

ln(p / p - 1) = Bn - Di 

Where Bn is the ability of person n and Di is the difficulty of item i. 

Person ability and item difficulty are expressed on the same log-odds 

(Wright) scale. The mean score of the scale is set to zero, with positive and 

negative logits signifying higher- and lower-than-average probabilities (Bond & 

Fox, 2007). 

The Rasch model and its associated analyses offer several benefits over other 

measurement approaches. One benefit is that item difficulty, often ignored by 

researchers, can be estimated and displayed on a Wright map, on which are arrayed 

item and person measures on a difficulty (or endorsability) scale. Another benefit to 
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the Rasch model concerns Likert scale items, whose ordinal data are often 

erroneously treated as interval data. The Polytomous Rasch Model (Rasch Rating 

Scale) can be used to transform Likert scale data into interval data (Bond & Fox, 

2007). The reliability of the Rasch model is determined by the degree to which the 

levels on the Wright scale adequately separate into interpretable thresholds. The 

linear scale of a Rasch model normally ranges from -5 to +5, with a mid-range 

threshold of zero representing mean difficulty or mean ability. 

Rasch principle components analysis (PCA) is used to examine the overall 

structure of a data set to determine whether items that are intended to target unitary 

constructs in fact do so. In Rasch PCA, a linear measure is extracted and the 

residuals are examined for dimensionality. Underlying multidimensionality 

undermines construct validity in Rasch measurement. In Rasch PCA. The residuals 

are examined for the presence of a component with the strongest amount of 

variation in an attempt to falsify the hypothesis that the residuals are comprised of 

nothing more than statistical “noise.” This examination is called the “first contrast” 

(Linacre, 2013a, p. 517). No ironbound criteria exists for determining 

unidimensionality, but Linacre (2007) suggested that in an ideal, unidimensional 

body of data, at least 50% of the variance should be attributed to the Rasch model, 

and first contrast residuals after model extraction should account for no more than 

10% of the variance unaccounted for by the model. Generally, eigenvalues in the 

first contrast below 2.0 (the strength of two items) suggest the residuals are random 

noise. Eigenvalues surpassing 2.0 suggest the presence of a secondary dimension or 
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dimensions. These secondary dimensions become problematic for measurement if 

their internal dimensions do not reflect coherent or relevant constructs. Linacre 

(2013a) contrasts examples of a conceptually relevant (with the dimensions of 

“algebra” and “word problems”) and conceptually irrelevant (with the dimensions 

of “items using Latin letters” and “items using Greek letters”) secondary 

dimensions on a math test. In the first example, both “algebra” and “word 

problems” are conceptually relevant to the overall construct of “math.” This is not 

so with the dimensions in the second example. Faced with Rasch PCA results 

showing the latter, the test-maker might revise or omit irrelevant test item. 

 

Fit Statistics 

In Rasch analysis, fit refers to the fit of the data, either item or person, to the 

model. When items and persons are related into a coherent data matrix, “they are 

more likely to represent (i.e., fit) the construct under examination” (Bond & Fox, 

2007, p. 35). Rasch analyses provide two kinds of fit statistics: infit and outfit, for 

both persons and items. Mean-square infit and outfit values (infit MNSQ and outfit 

MNSQ) are chi-square measures divided by their degrees of freedom. Both infit 

and outfit indices are provided as averages (MNSQ scores) and standardized z-

scores (infit ZSTD or outfit ZSTD). Infit MNSQ statistics are weighted and 

therefore are sensitive to responses that pattern as expected with persons or items. 

The outfit metric is obtained by calculating the person-item error (the degree to 
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which a response deviates from that predicted by the Rasch model) and averaging it 

across all persons and items. The formula for Rasch outfit is: 

Outfit = ΣZ2
ni/N 

Where Z2
ni

 is the standardized variance of person-item residuals. Outfit 

MNSQ and outfit ZSTD indices are not weighted and are more influenced by 

extreme scores (outliers) than infit MNSQ and infit ZSTD values. 

Infit values are essentially chi-square measures with each value weighted by 

the variance in the model. Because are not as sensitive to (impacted by) outliers, 

researchers are inclined to place more importance on infit values than outfit values. 

Infit MNSQ and infit ZSTD are calculated similarly to their outfit counterparts, but 

are weighted by their individual variance to shield them from influences of 

unexpected responses (Bond & Fox, 2007). The formula for infit is: 

Infit =ΣZ2
niWni/ΣWni 

Where Z2
ni is the standardized variance of person-item residuals and Wni is 

individual variance. Generally, infit values are considered more informative than 

outfit values, and researchers tend to place more importance on the former than the 

latter because of this. Expected fit is 1.0 mean square values and 0.0 for 

standardized values for both person and item fit. 

In Rasch analyses, person fit provides indications of whether persons are 

responding to items consistently or erratically. An erratic response, for example, 

might occur when a person who has tended to answer difficult items successfully 

answers an easy item incorrectly. Unexpected person scores can evidence 
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carelessness, deliberate avoidance of responding seriously, or the presence of a 

secondary construct interfering with the measurements of the intended 

construction. Underfitting items or persons indicate score patterns that are 

inappropriate or erratic. Fit for items can be regarded similarly to person fit. Item fit 

indexes the degree to which items pattern in consistent versus inconsistent ways. 

An item can misfit because it has confusing or complicated wording, or because it 

measures a different construct than intended. The Rasch model accommodates 

random variation of person response and item behavior patterns. Overfitting values 

are those that behave too predictably. Overfitting items or persons might signify 

redundancy in the data (Green, 2002). Overfitting items are generally of less 

concern than underfitting items because their behavior conforms with the 

predictions of the Rasch, albeit too well. Underfitting items, on the other hand, do 

not conform with the predictions of the Rasch model and are therefore potentially 

more disruptive to valid measurement. No absolute criteria exist for determining 

acceptable person and item misfit. In the Rasch analyses, acceptable fit for persons 

was defined as (a) an Infit MNSQ statistic of less than 2.0 or (b) a standardized 

Infit ZSTD statistic between +2.0 and -2.0 (Green, 2002). Acceptable item fit was 

defined as (a) an infit MNSQ statistic of .6 to 1.4 or (b) an infit ZSTD statistic 

between +2.0 and -2.0 (Green, 2002). 
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Separation 

In Rasch analyses, item and person separation indexes the degree of spread, in 

standard error units, for both items and persons, across the scale continuum. Items 

and persons should be spread adequately across the scale thresholds, such that 

lesser-to-greater amounts of the trait are represented. Drawing again on the analogy 

of the ruler measuring physical length, the data used to construct the Rasch model 

should produce a “ruler” that measures incremental amounts of the trait measured. 

In the way that a ruler ought to measure length, not density, the Rasch scale should 

not measure multiple traits, such as confidence and interest. 

Person reliability in Rasch analysis is estimated in a way conceptually similar 

to Cronbach’s alpha; it is the portion of the total person variability (SDp
2) that is 

accounted for by the variability reproduced in the model (adjusted person 

variability, or SAp
2). Item reliability is obtained the same way, but using item 

instead of person variability. The formula for Rasch person reliability is: 

Rp =  SAp
2 SDp

2
 

The adequacy of person spread is also estimated by evaluating person separation. 

To acquire this measurement, the adjusted person standard deviation (SAp) is 

divided by the portion of total variance unaccounted for by the model (SEp). Item 

separation is estimated in the same manner, but with item SA and SE. The formula 

for Rasch person separation is: 

Gp = SAp/SEp  
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Rasch Analyses of Questionnaire Data 

In the following sections, the results of the Rasch analyses for data collected 

with the interest questionnaire are presented, followed by Rasch analyses of 

comprehension and recall tests for Experiment 1 and Experiment 2. 

Preliminarily, using data collected for Experiment 1 (see Chapter 5), which 

included data collection from the interest questionnaire as well as comprehension 

tests, person infit values were examined to locate persons with extreme mean 

square infit scores (i.e., above infit MNSQ = 2.0) or extreme standardized infit 

scores (i.e., larger than infit ZSDT = 2.0 or lower than infit ZSTD = -2.0). Data 

collection was to occur with 79 students (Female students = 50; Male students = 

29) who were enrolled in four English four-skills classes. From this original body 

of students, 14 were ultimately removed from the total number of participants for 

the following reasons. Three female students (two literature majors and one 

management major) were absent on the days when data were collected. One female 

student (a literature major) arrived to class late, and consequently did not supply 

any data on the interest survey and was forced because of the time limitation to 

complete her comprehension test far more quickly than the other students. One 

male literature major produced, on the interest questionnaire, with the exceptions of 

two 3s, strings of internally inconsistent 4s and 5s, implying carelessness. Two 

male students (one economics major, one management major) and one female 

student (a humanities major) provided no responses on their interest questionnaires, 

and another, a female economics major, provided responses to only 29 of the items, 
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leaving 22 blank. Five other students supplied problematic data on the 

comprehension tests (for further details of the participants and tests, see Chapter 5). 

One student (a female literature major) provided answers to only the first section of 

the test, leaving the rest blank. Another student, a male management major, skipped 

a page of the test containing half the items for the second part of it. Of the 

remaining students, two (a female humanities major and a male management 

major) provided no answers for the comprehension tests, and the third (a female 

literature major) gave answers for only the first two items on test section 1. It was 

decided that if a participant offered responses that indicated possible carelessness 

(such as the missing response patterns described above) on either the interest 

questionnaire or the comprehension test, the data for both instruments would not be 

used for the participant. The removal of the aforementioned students reduced the N-

size for experiment 1 to 65, with 18 management students (7 male and 11 female), 

14 literature students (2 male and 12 female), 17 economics majors (10 male and 7 

female), and 16 humanities majors (5 male and 11 female). 

A Rasch factor analysis using principle components analyses was conducted 

using these 65 cases and the 51 items on the questionnaire. Item infit MNSQ and 

item ZSTD values were checked. The standardized infit value for item 51 exceeded 

the 1.4 threshold (infit ZSTD = 4.1). The wording of this item (“This story ended 

differently than I thought it would”) was intended to target the unpredictability 

(UP) factor. It is possible that readers experienced confusion over how to respond 

to the item in the instance that no expectations about the ending of the story existed 
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as the stories were read. In other words, participants who did not think the story 

would end in any particular way would be inclined to choose a low number on the 

Likert scale, even if the story was unpredictable for them, whereas participants with 

a clear idea of the story’s ending that in fact did not turn out to be correct would be 

inclined to circle a high number on the Likert scale because the story was 

unpredictable for them. The data for item 51were removed and this item was not 

used in analyses. Next, person infit MNSQ and infit ZSTD values were checked. 

All fell within the criterion range for acceptable infit to the Rasch model. The 

Rasch PCA analyses were continued with 50 items and 65 persons. 

Reliability and separation values were examined. Person reliability was .97 

and person separation was 5.39. Item reliability was .98 and item separation was 

6.69. These values indicated that the person ability and item difficulty estimates 

were spread adequately across a continuum. A Rasch PCA analysis was conducted 

next on the data set. The Rasch model explained 39.0% of the variance (eigenvalue 

= 50.0). The first contrast accounted for 7.3% of the variance (eigenvalue = 9.4) 

unexplained by the Rasch model. Not surprisingly, the explained variance was 

small and the eigenvalues were high, suggesting these data possessed underlying 

secondary dimensions. 

To clarify the structure of the data, residual loadings were examined. The 

residual item loadings (Table 5) show that items intended to measure perceptions of  
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Table 5. Rasch PCA of Interest Questionnaire Items by Order of Loading 

Item Loading Infit MNSQ Outfit MNSQ Measure 

EA 36 .82 1.18 1.13 -1.43 
EA 18 .79 .98 .97 -.97 
EA 32 .74 .98 .87 -2.29 
EA 47 .74 1.21 1.17 -1.01 
EA 50 .69 1.23 1.21 -1.29 
EA 23 .66 .90 .96 -1.48 
EA 31 .66 1.29 1.12 -2.40 
CN 35 .61 .98 .89 -1.27 
EA 38 .60 1.31 1.31 -.31 
EA 24 .59 1.59 1.64 -1.18 
AE 27 .58 1.12 1.11 -1.08 
EA 7 .51 .65 .67 -.75 
CN 42 .36 .91 .92 -.53 
UP 48 .26 1.01 1.02 -1.01 
CN 30 .25 1.39 1.38 -1.01 
EA 44 .20 1.03 1.04 .19 
UP 28 .18 .95 .92 -.40 
UP 16 .06 .75 .77 -.72 
UP 20 .06 1.15 1.11 -.54 

EX 14 -.61 .83 .97 .83 
EX 26 -.60 .99 .90 .99 
AE 11 -.49 .99 1.00 .99 
EX 13 -.49 .56 .71 .56 
AE 5 -.47 -.23 .84 -.23 
CN 12 -.44 .98 .78 .98 
SC 49 -.43 1.11 .71 1.11 
UP 4 -.43 .28 .80 .28 
PR 39 -.39 .87 .88 .87 
AE 25 -.36 .52 .83 .52 
SC 43 -.35 .51 .82 .51 
AE 9 -.34 1.94 1.40 1.94 
AE 34 -.31 .63 1.05 .63 
EX 2 -.31 .49 .60 .49 
PR 45 -.27 .88 .78 .88 
SC 22 -.28 1.34 .64 1.34 
PR 10 -.28 .83 .1.18 .83 
IN 21 -.27 -.31 1.00 -.31 
PR 37 -.26 .72 1.08 .72 
SC 40 -.26 1.40 1.15 1.40 
EX 1 -.25 .70 .80 .70 
SC 3 -.25 1.48 .96 1.48 
PR 8 -.24 1.69 1.51 1.69 
EX 17 -.24 -.13 .73 -.13 
SC 33 -.24 .28 .74 .28 
AE 15 -.24 .26 .93 .26 
CN 41 -.21 .26 .91 .26 
SC 29 -.17 .26 .98 .26 
EX 6 -.15 -.09 1.23 -.09 
AE 19 -.14 -.13 .70 -.13 
UP 46 -.13 -.43 1.63 -.43 

Note. EA = Ease of text comprehension; CN = Concrete text language; SC = Social; AE= 

Attention; UP = Unpredictability; EX = Excitement; PR = Personal relevance; IN = Interest. 
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ease of comprehension (EA) clustered substantially. Of the twelve items with 

positive loadings over .40, 10 were EA items. Another EA item (item 44) had a 

positive loading that was less than .40. No EA items had a negative loading. 

Because the ease (EA) items appeared to form a separate factor, they were 

removed and explored separately with Rasch analysis (Table 6). One item (item 44) 

had a large infit MNSQ value of 1.76. An examination of the most misfitting 

response strings revealed that item 44 was the most misfitting item, with 7 

unexpected responses. It is possible that the wording of the item (I could 

understand the main ideas of the story) was interpreted in a variety of ways, 

depending on differing perceptions of the term, “main ideas.” The item was 

removed and Rasch PCA was conducted again. With this new analysis, the Rasch 

model explained 69.0% of the variance (Eigenvalue = 22.3). The first contrast of 

the EA items, representing variance unexplained by the Rasch model, accounted for 

6.7% of the variance (Eigenvalue = 2.2). None of the item residual loadings had 

problematic infit MNSQ values. Three items (32, 31, and 23) had strong positive 

loadings and two items had weaker positive loadings. Two items (47 and 38) had 

strong negative loadings, and four had weaker negative loadings. The three items 

with high positive loadings appeared to all reference comprehension in terms of 

structural aspects of reading, such as words and grammar. The items with high 

negative loadings referred, either directly, or by way of reading anxiety, to 

comprehension of meaning in the story. The data were judged to have formed a 

unidimensional construct. 
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Table 6. Rasch PCA of Ease Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

EA 31 .73 -1.98 1.31 1.15 
EA 32 .67 -1.79 .83 .68 
EA 23 .66 -.33 .92 1.03 
EA 24 .09 -.23 1.70 1.63 

EA 38 -.55 1.88 1.11 1.13 
EA 47 -.45 .54 .86 .78 
EA 50 -.31 .02 1.09 1.14 
EA 18 -.30 .62 .54 .58 
EA 7 -.22 1.04 1.07 1.13 
EA 36 -.01 -.24 .68 .61 

Note. EA = EASE. 

 

The remaining data (without the EA items) were examined using Rasch PCA. 

The model explained 59.5% of the variance (eigenvalue = 57.2). The first contrast 

explained 5.1% (eigenvalue = 4.9) of the variance unaccounted for by the model. In 

the residual loadings (Table 7), 7 items (27, 48, 28, 20, 35, 16, and 42) had positive 

loadings above .40. Among these items, three represented unpredictability (UP), 

two represented concreteness (CN), one item represented attention and engagement 

(AE). The highest loading cluster of items appeared largely to index 

unpredictability. One other UP item (46) had a positive loading below .40, and one 

UP item (4) had a weak negative loading. 
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Table 7. Rasch PCA of Non-Ease Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

AE 27 .66 -1.51 1.49 1.46 
UP 48 .64 -1.45 1.15 1.15 
UP 28 .60 -.78 1.08 1.04 
UP 20 .52 -.94 1.23 1.16 
CN 35 .51 -1.72 1.30 1.17 
UP 16 .41 -1.13 .85 .87 
CN 42 .40 -.92 1.11 1.13 
EX 6 .34 -.45 1.22 1.26 
CN 30 .34 -1.45 1.62 1.59 
AE 15 .24 -.08 .93 .95 
UP 46 .21 -.82 1.69 1.67 
AE 19 .19 -.49 .74 .73 
IN 21 .19 -.69 .98 1.01 
EX 17 .16 -.49 .72 .73 
SC 29 .10 -.08 1.01 1.00 
SC 33 .00 -.06 .75 .75 

PR 39 -.59 .58 .84 .85 
PR 45 -.53 .59 .82 .81 
AE 9 -.47 1.72 1.45 1.35 
EX 26 -.46 .71 .80 .82 
SC 49 -.44 .83 .70 .68 
PR 8 -.41 1.46 1.56 1.56 
CN 12 -.38 .69 .73 .75 
EX 14 -.34 .54 .88 .88 
Ex 13 -.33 .25 .68 .68 
SC 22 -.31 1.08 .68 .66 
SC 43 -.30 .19 .79 .82 
AE 11 -.29 .71 .93 .92 
PR 37 -.29 .42 1.12 1.14 
SC 40 -.27 1.15 1.09 1.17 
UP 4 -.24 -.06 .77 .77 
PR 10 -.24 .54 1.23 1.20 
SC 3 -.17 1.22 1.04 .97 
AE 25 -.17 .21 .78 .80 
EX 2 -.16 .17 .60 .60 
EX 1 -.14 .40 .85 .85 
AE 5 -.04 -.61 .73 .78 
AE 34 -.04 .32 .99 1.00 
CN 41 -.02 -.08 .94 .96 

Note. AE = Attention and Engagement; PR = Personal Relevance; UP = Unpredictability; 
EX = Excitement; SC = Socialness; CN = Concreteness; IN = Interest. 

 

In an attempt to disambiguate the structure of the data, the seven UP items 

were removed and analyzed separately with Rasch PCA (Table 8) to check how 
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well they cohered. The model explained 56.0% of the variance (eigenvalue = 7.6). 

The first contrast accounted for 16.6% of the variance (eigenvalue = 2.3). In the 

residual loadings (Table 8), two items had strong positive loadings (4 and 16) and 

one item (46) had a positive loading below .40.). Three items (20, 48, and 28) had 

strong negative loadings. The wording of the strongly positively loading items 

(There were many interesting moments in the story and This story was not 

monotonous) both appear to refer to the trajectory of the story having numerous 

unpredictable moments, which inspired surprise or interest. The wording of the 

items with strong negative loadings (There were parts of the story where I was 

dying to know what happened next, I felt somewhat eager to know what would 

happen next in this story, and I wanted to continue reading this story to learn what 

happened next) appeared to reference another, perhaps complementary aspect of 

unpredictability, the intensified anticipation of what would occur next in the stories 

that was inspired by unpredictable qualities of the narrative. 

 

Table 8. Rasch PCA of Unpredictability Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

UP 4 .80 .93 1.09 1.07 
UP 16 .60 -.30 .82 .84 
UP 46 .19 .04 1.59 1.61 

UP 20 -.74 -.09 .85 .86 
UP 48 -.73 -.66 .83 .87 
UP 28 -.41 .09 .70 .70 

Note. UP = Unpredictability. 

 

The remainder of the data was examined using Rasch PCA. The model 

accounted for 60% of the variance (eigenvalue = 49.5). While the percentage of 
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variance explained suggested unidimensionality, the high eigenvalue was reason to 

suspect the presence of a secondary dimension. The first contrast explained 4.7% of 

the variance unexplained by the model (eigenvalue = 3.9). The residual loadings 

(Table 9) show four items had strong positive loadings. Two of these items 

evaluated perceptions of concreteness (CN), one was an attention and engagement 

(AE) item, and one was an excitement (EX) item. Eleven more items also had 

positive loadings. These included three more CN items, three AE items, four EX 

items (the EX item with the weakest positive loading had an eigenvalue of .01), one 

socialness (SC) item, and the interest (IN) item. Five items (39, 9, 45, 8, and 49) 

had strong negative loadings. The highly negative loading items included three that 

referenced personal relevance (PR), one that referenced AE, and one that 

referenced SC. The remaining items that had negative loadings included SC, AE, 

PR, CN, and EX items. With the aim of clarifying the structure of the data, the CN 

items were analyzed separately to investigate how well they cohered. Concreteness 

items were chosen because half of the items with high positive loadings were CN 

items, and, unlike all the items representing other hypothesized factors, only one 

CN item had a negative loading (all others items had multiple positive and negative 

loadings). 
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Table 9. Rasch PCA of Items Measuring Attention, Excitement, Concreteness, 
Interest, Personal Relevance, and Socialness 
Item Loading Measure Infit MNSQ Outfit MNSQ 

AE 27 .62 -1.72 1.64 1.61 
EX 17 .47 -.67 .76 .77 
CN 42 .47 -1.12 1.14 1.17 
CN 35 .40 -1.94 1.40 1.27 
IN 21 .37 -.87 1.09 1.11 
AE 15 .34 -.24 1.00 1.02 
EX 6 .32 -.63 1.36 1.40 
CN 30 .32 -1.66 1.67 1.64 
AE 5 .31 -.79 .79 .82 
EX 1 .29 .25 .87 .87 
CN 41 .28 -.24 .98 1.01 
AE 19 .18 -.67 .79 .78 
EX 2 .13 .01 .62 .62 
SC 29 .04 -.24 1.04 1.04 
EX 14 .01 .39 .87 .86 

PR 39 -.60 .43 .79 .81 
AE 9 -.59 1.62 1.43 1.31 
PR 45 -.56 .45 .77 .76 
PR 8 -.55 1.35 1.53 1.51 
SC 49 -.51 .70 .71 .67 
SC 22 -.37 .96 .69 .68 
AE 11 -.33 .58 .94 .95 
PR 37 -.26 .27 1.12 1.13 
PR 10 -.23 .40 1.25 1.21 
CN 12 -.23 .56 .71 .73 
EX 26 -.18 .58 .78 .80 
SC 40 -.17 1.02 1.08 1.19 
SC 43 -.15 .03 .80 .82 
EX 13 -.14 .09 .66 .66 
AE 34 -.14 .17 1.02 1.04 
SC 33 -.10 -.22 .76 .76 
AE 25 -.09 .05 .81 .83 
SC 3 -.08 1.10 1.05 .98 

Note. AE = Attention and Engagement; PR = Personal Relevance; EX = Excitement; SC = 
Socialness; CN = Concreteness; IN = Interest. 

 

A Rasch PCA was conducted on the concrete items. The model explained  

64.1% of the variance (eigenvalue = 8.9). The first contrast accounted for 13.7% of 

the variance (eigenvalue = 1.9). In the residual loadings (Table 10), two items (35 

and 42) had positive loadings that surpassed .40 and one had a positive loading 
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smaller than .40. Two items (12 and 41) had strong negative loadings. These items 

were regarded as suitably unidimensional and were retained for further statistical 

analyses as representative of perceptions of textual concreteness in the stories. 

 

Table 10. Rasch PCA of Concreteness Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

CN 35 .70 -1.24 .89 .88 
CN 42 .63 -.30 .68 .65 
CN 30 .31 -.92 1.10 1.11 

CN 12 .69 1.70 1.10 1.09 
CN 41 -.67 .74 1.09 1.09 

Note. CN = Concreteness. 

 

The remaining data were next examined using Rasch analysis. The model 

explained 60.0% of the variance (eigenvalue = 41.9). The first contrast explained 

5.3% of the variance (eigenvalue = 3.7). In the residual loadings (Table 11) four 

items (8, 9, 45, and 39) had strong positive loadings. Three of these four items were 

intended to represent participants’ perception of personal relevance (PR) in the 

stories. Two other PR items (10 and 37) had weaker positive loadings. Because PR 

items appeared to load most highly compared to the other items in the matrix, they 

were removed and examined with Rasch analysis to see how well the items 

cohered. 
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Table 11. Rasch PCA of Items Measuring Attention and Engagement, Excitement, 

Personal Relevance, Socialness, and Interest 

Item Loading Measure Infit MNSQ Outfit MNSQ 

PR 8 .64 1.24 1.59 1.59 
AE 9 .59 1.53 1.46 1.33 
PR 45 .57 .31 .77 .76 
PR 39 .53 .29 .79 .81 
SC 49 .39 .57 .69 .65 
SC 22 .33 .84 .69 .67 
PR 10 .24 .25 1.28 1.24 
SC 33 .24 -.40 .81 .82 
PR 37 .23 .12 1.14 1.17 
SC 40 .22 .91 1.16 1.33 
AE 11 .18 .44 .97 .96 
AE 34 .18 .01 1.09 1.11 
SC 29 .09 -.42 1.10 1.11 
SC 43 .07 -.13 .81 .83 
SC 3 .05 .98 1.09 1.03 
AE 25 .02 -.11 .82 .84 

EX 17 -.56 -.87 .78 .79 
AE 5 -.54 -.99 .79 .84 
IN 21 -.53 -1.07 1.09 1.11 
AE 27 -.43 -1.95 1.88 1.85 
EX 1 -.42 .10 .91 .93 
15AE  -.40 -.42 1.08 1.10 
EX 6 -.35 -.83 1.40 1.44 
EX 2 -.32 -.15 .64 .65 
AE 19 -.31 -.87 .82 .79 
EX 14 -.30 .24 .87 .86 
EX 13 -.10 -.07 .68 .68 

Note. AE = Attention and Engagement; PR = Personal Relevance; EX = Excitement; SC = 
Socialness; CN = Concreteness; IN = Interest. 
 

The personal relevance (PR) items were subjected to Rasch PCA. The model 

explained 60.7% of the variance (eigenvalue = 7.7). The first contrast accounted for 

12.2% of the residual variance (eigenvalue = 1.6). In the residual loadings (Table 

12), one item (37) had a high positive loading, and two others had positive loadings 

that did not reach 4.0. Two items (8 and 45) had strong negative loadings. These 

two items (This story was personally relevant to my life and I learned something 

new from this story), might seem unrelated, yet from the perspective of students 
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(whose lives center on learning new things), both items might well index the 

sensation of the story providing a connection to a behavior that accounts for a large 

part of their daily lives. The item with a high positive loading, item 37 (I felt deeply 

touched by the struggles of the characters in this story) reflects a different, perhaps 

more emotional and less instrumental, aspect of personal relevance for the readers. 

The five items were retained for further statistical comparisons as representing the 

construct of perceived personal relevance in the stories. The remainder of the data 

was examined using Rasch analysis. 

 

Table 12. Rasch PCA of Personal Relevance Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

PR 37 .79 -.39 1.09 1.14 
PR 10 .21 -.23 1.35 1.28 
PR 39 .13 -.19 .64 .70 

PR 8 -.70 .97 1.30 1.22 
PR 45 -.61 -.16 .62 .63 

Note. PR = Personal Relevance. 

 

The Rasch model explained 61.8% of the variance (eigenvalue = 37.2). The 

first contrast explained 4.9% of the variance (eigenvalue = 2.9). Although the 

percent of variance explained by the model is high, and the percent of the first 

contrast variance is low, the eigenvalue for the model variance is also quite high. 

Within the item residual loadings (Table 13), four items (33, 34, 9, and 29) had 

strong positive loadings. Of these four items, two (33 and 29) represented 

perceived socialness (SC) related to the stories and two (9 and 34) represented 

perceptions that the stories prompted attention and engagement (AE) in the readers. 

Six other items (25, 11, 49, 22, 43, and 40) also had positive loadings. Four of these 
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items represented SC, and two represented AE. One SC item (3) was in the 

negative loadings. Four AE items also had negative loadings. Five items (1, 21, 17, 

2 and 5) had strong negative loadings. Three of these items (1, 17, and 2) 

represented excitement (EX) experienced by the reader. The remaining two items 

(21 and 27) represented, respectively, IN and AE. Because half of the items with 

high positive loadings were SC items, and only one SC item had a negative 

loading, it was decided to extract the items representing socialness and examine 

them separately using Rasch analysis in an attempt to clarify the structure of the 

data and to check how well the SC items cohered. 

 

Table 13. Rasch PCA of Items Measuring Attention and Engagement, Excitement 

Socialness, and Interest 

Item Loading Measure Infit MNSQ Outfit MNSQ 

SC 33 .61 -.31 .88 .88 
AE 34 .55 .11 1.13 1.15 
AE 9 .51 1.69 1.66 1.51 
SC 29 .43 -.34 1.16 1.16 
AE 11 .34 .56 1.01 1.00 
SC 49 .29 .69 .78 .74 
AE 25 .27 -.02 .85 .88 
SC 22 .25 .97 .77 .74 
SC 43 .23 -.04 .85 .87 
SC 40 .13 1.05 1.26 1.42 

EX 1 -.54 .20 .92 .92 
IN 21 -.49 -1.02 1.03 1.04 
EX 17 -.43 -.80 .74 .76 
EX 2 -.40 -.06 .64 .65 
AE 5 -.40 -.93 .72 .76 
AE 27 -.38 -1.93 1.86 1.86 
AE 15 -.33 -.34 1.04 1.06 
EX 14 -.19 .35 .85 .84 
SC 3 -.17 1.13 1.14 1.09 
AE 19 -.17 -.80 .79 .77 
EX 6 -.12 -.76 1.40 1.44 
EX 26 -.04 .56 .84 .86 

Note. AE = Attention and Engagement; EX = Excitement; SC = Socialness; IN = Interest. 
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Rasch PCA was conducted on the socialness items. The model explained 

64.3% of the variance (eigenvalue = 12.6). The first contrast accounted for 11.1% 

of the variance (eigenvalue = 2.2). In the residual loadings (Table 14), two of the 

five items showed high positive loadings (items 29 and 33) and three had high 

negative loadings (49, 40, and 3). Two items had weaker negative loadings. The 

wording of the two items with high positive loadings (I would enjoy discussing this 

story with friends and I’d like to discuss this story in a class with my classmates) 

appear to refer to pleasure derived from interacting about the story with friends in a 

school (university) setting. With the wording of the items with high negative 

loadings (I want to recommend that all my friends read this story, The characters in 

this story reminded me of my family or friends, and I want to tell my family 

members about this story), their focus is also on socialness, but do not center on 

discussion in a school or classroom setting. Instead, two of them center on 

recommending or telling about the story. While the items with high positive 

loadings mention discussion with peers (friends and classmates), two of the items 

with high negative loadings also mention family. Precisely what qualities underpin 

a relationship between these two sets of values is not clear, but it seems to be 

anchored in socialness related to discussion of the story in a school setting versus 

socialness related to communication (not necessarily discussion) about the story 

outside of the school/classroom setting. What is clearer is that the socialness items 

together reflect perceptions of socialness related to interest in the story. For future 
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statistical comparisons, the items were retained as representing the socialness 

construct. 

 

Table 14. Rasch PCA of Socialness Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

SC 33 .86 -.98 1.05 1.10 
SC 49 .81 -.95 .72 .77 

SC 40 -.54 .30 .77 .75 
SC 3 -.42 .75 1.36 1.51 
SC 22 -.41 .85 1.35 1.33 
SC 43 -.37 .65 .74 .73 
SC 29 -.06 -.61 .89 .97 

Note. SC = Socialness 

 

The remaining data were examined with Rasch analysis. The model explained 

60.9% of the variance (eigenvalue = 32.8). The first contrast accounted for 6.4% of 

the variance that was unexplained by the Rasch model (eigenvalue = 3.4). The item 

residuals, presented in Table 15, show that four items had high loadings, the 

highest three of which (items 11, 34, and 9) were intended to measure perceptions 

of qualities within the stories that encouraged reader attention and engagement 

(AE). The other item (13) assessed perceptions of excitement (EX). Four other 

items had weaker positive loadings. Three of these items represented EX and one 

represented AE. Three items (17, 21, and 27), representing, respectively, 

excitement, interest, and attention, had strong negative loadings. Five other items 

loaded negatively, two representing excitement and three representing attention and 

engagement. 
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Table 15. Rasch PCA of Items Measuring Attention and Engagement, Excitement, 
and Interest 

Item Loading Measure Infit MNSQ Outfit MNSQ 

AE 11 .69 .78 .97 .96 
AE 34 .58 .33 1.20 1.19 
AE 9 .57 1.92 1.77 1.71 
EX 13 .55 .24 .65 .64 
EX 26 .18 .78 .79 .80 
AE 25 .09 .19 .92 .92 
EX 2 .04 .15 .59 .60 
EX 14 .04 .57 .80 .79 

EX 17 -.59 -.62 .72 .75 
IN 21 -.56 -.85 1.06 1.11 
AE 27 -.45 -1.81 1.80 1.76 
EX 1 -.38 .42 .90 .93 
AE 5 -.29 -.76 .72 .75 
EX 6 -.24 -.58 1.38 1.40 
AE 15 -.14 -.14 .99 1.00 
AE 19 -.04 -.62 .75 .73 

Note. AE = Attention and Engagement; EX = Excitement; IN = Interest. 

 

To clarify the structure of the items representing AE and EX, and to 

investigate with which of these structures the interest item (21) cohered best, the 

AE items and the EX items were analyzed separately, with and without the IN item. 

The eight AE items were examined using Rasch PCA. The model explained 66.5% 

of the variance (eigenvalue = 15.9). The first contrast explained 9.4% of the 

(eigenvalue = 2.2). Seven of the eight items had high loadings (see Table 16), three 

positive (27, 19, and 15) and four negative (11, 9, 25, and 34). One item (5) had a 

weak negative loading. The wording of the positively loading items (I could easily 

concentrate on this story while reading it, After I started reading this story, I 

couldn’t stop until I finished, and I was riveted by this story) appear to signify the 

grasp the story exerted upon the readers’ attention and engagement, such that they 

were not easily distracted, were motivated to continue reading until the end, and 
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were powerfully attached to the reading experience. Three of the four items with 

high negative loadings (I will never forget this story, I want to read this story 

again, and I will continue thinking about this story after I read it) appear to reflect 

another aspect of AE, the strong impact the story made on the reader after the 

reading was completed, such that it was memorable, lingered in the mind, and was 

worthy of a second read. The fourth item with a high negative loading (If a 

telephone rang while I was reading this story, I would not have answered it so I 

could keep reading) seems anomalous in this cluster. It is not clear why is cohered 

with the other three items with high negative loadings, but the extremity of the 

manifestation of engagement that it describes might have set it off qualitatively 

from the items with high positive loadings, to whose cluster it seems to more 

appropriately belong. 

 

Table 16. Rasch PCA of Attention and Engagement Items 

Item Loading Measure Infit MNSQ Outfit MNSQ 

AE 27 .76 -1.73 1.62 1.60 
AE 19  .62 -.59 .64 .64 
AE 15 .50 -.12 .97 .98 

AE 11 -.62 .76 .70 .69 
AE 9 -.50 1.88 1.51 1.47 
AE 25 -.49 .20 .85 .88 
AE 34  -.40 .33 .91 .91 
AE 5 -.02 -.72 .82 .87 

Note. AE = Attention and Engagement. 

 

The same items were analyzed with the interest item (21) included in the 

matrix. The model explained 65.7% of the variance (eigenvalue = 17.3). The first 

contrast explained 8.6% of the variance (eigenvalue = 2.3). In the item residual 

loadings (Table 17), four items (27, 19, 15, and 21) had strong positive loadings. 
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These included the IN item. One other item (5) had a weak positive loading. All 

four items (11, 9, 34, 25) with negative loadings had values surpassing the .40 

criterion threshold. In this data, the interest item cohered better with the body of 

AE items than did one of the AE items (item 5). 

 

Table 17. Rasch PCA of Attention and Engagement Items with Interest Item 

Item Loading Measure Infit MNSQ Outfit MNSQ 

AE 27 .71 -1.61 1.59 1.57 
AE 19  .44 -.49 .65 .64 
AE 15 .41 -.03 .94 .94 
IN 21 .40 -.70 1.00 1.06 

AE 5 .13 -.62 .71 .77 
AE11 -.68 .83 .75 .74 
AE 9 -.58 1.93 1.58 1.53 
AE 34 -.49 .41 .99 .99 
AE 25 -.43 .28 .81 .82 

Note. AE = Attention and Engagement; IN = Interest. 

 

The next step was to subject the excitement (EX) items to Rasch PCA. The 

model explained 69.5% of the variance (eigenvalue = 16.0). The first contrast 

accounted for 9.2% of the variance (eigenvalue = 2.1). In the residual loadings 

(Table 18), two items had high positive loadings (14 and 26) and one (13) had a 

relatively low positive loading of .06. Two items had high negative loadings (items 

1 and 2) and two others had weaker negative loadings. 

The two highest positively loading items (I felt slightly excited by this story 

and My heart was racing with excitement while I read this story) both center on the 

experiencer (reader) as a felt experience of excitement (“I felt…,” “My heart...”), 

while the two items with the high negative loadings (This was one of the most 

exciting stories I have ever read and This story stimulated my emotions) center 
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more directly on the stories as a phenomenon that is generating the sensation of 

excitement; the two aspects could be called “reader-centered excitement” and “text-

centered excitement.” 

 

Table 18. Rasch PCA of Excitement Items 

 
Item 

 
Loading 

 
Measure Infit MNSQ 

 
Outfit MNSQ 

EX 14 .85 .59 .78 .76 
EX 26  .79 .87 .84 .81 
EX 13 .06 .14 .89 .88 

EX 1 -.66 .38 .99 1.04 
EX 2 -.51 .02 .74 .76 
EX 17 -.20 -1.03 .92 .97 
EX 6 -.18 -.97 1.71 1.77 

Note. EX = Excitement. 

 

The excitement items were next examined with Rasch PCA with the interest 

item (21) included. The Rasch model explained 69.0% of the variance (eigenvalue 

= 17.8). In the first contrast, 8.3% of the variance was explained (eigenvalue = 2.1). 

The data appeared to form a coherent construct. In the residual loadings (Table 19), 

Two items had strong positive loadings (14 and 26) and one item had a somewhat 

weak positive loading (item 13). Two items had strong negative loadings (1 and 

21), while three items had negative loadings below the (negative) .40 threshold. In 

these loadings, as in the case with the AE items, it appears that the item intended to 

assess interest cohered better as an “excitement” item than some of the other 

excitement items. 
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Table 19. Rasch PCA of Excitement Items and Interest Item 

Item Loading Measure Infit MNSQ Outfit MNSQ 

EX 14 .84 .71 .78 .76 
EX 26  .80 .97 .87 .84 
EX 13 .29 .29 .90 .90 

EX 1 -.56 .51 .91 .95 
IN 21 -.44 -1.09 1.20 1.21 
EX 17 -.31 -.81 .84 .86 
EX 2 -.23 .17 .72 .74 
EX 6 -.21 -.75 1.64 1.69 

Note. EX = Excitement; IN = Interest. 

 

It is intriguing that the IN item cohered well with both groups of data for AE 

and for EX. However, in both cases the percentage of variation explained by the 

Rasch model dropped slightly with the introduction of the IN item (with AE, from 

66.5% to 65.7%; with EX, 69.5% to 69.0%). Put differently, while the IN item 

cohered well with other items of both these factors, it also did not add anything to 

the factors and even appears to have reduced, albeit slightly, their overall 

coherence. For these reasons, the interest item was not included as a part of any of 

the seven factors emerging from this process. A summary of the results of the 

validation procedures for the interest questionnaire in terms of the items selected 

for use, and the interest components they are hypothesized to represent, are 

presented in Table 20. 
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Table 20. Items Retained for the Main Analyses and Related Interest Components 

Item Construct Wording 

4 EA There were many interesting moments in this story. 
7 EA This story was interesting because it was easy to understand. 

18 EA I could understand this story well. 
23 EA I understood almost all the words in this story. 
31 EA I could understand this story without using a dictionary. 
32 EA The grammar in this story did not interfere with my comprehension. 
36 EA This story was easy to read. 
38 EA I felt no anxiety about understanding this story. 
47 EA I felt confident about understanding the contents of this story. 
16 UP This story was not monotonous. 
20 UP There were parts of the story where I was dying to know what happened 

next. 
28 UP I wanted to continue reading this story to learn what happened next. 
46 UP I could not predict how this story would end. 
48 UP I felt somewhat eager to know what would happen next in this story. 
8 PR This story was personally relevant to my life. 

10 PR I can empathize with characters in this story. 
37 PR I felt deeply touched by the struggles of the characters in this story. 
39 PR This story’s themes are meaningful to me. 
45 PR I learned something new from this story. 
14 EX I felt slightly excited by this story. 
26 EX My heart was racing with excitement while I read this story.  
13 EX Emotionally stirring elements of this story maintained my interest. 
2 EX This story stimulated my emotions. 

6 EX I felt that the story moved very quickly as I was reading. 
17 EX There were moments of excitement in this story. 
1 EX This was one of the most exciting stories I have ever read. 

17 EX There were moments of excitement in this story. 
35 CN I could form a picture of the happenings in this story. 
42 CN I could imagine this story as part of a television show or movie. 
30 CN I had a picture in mind of what the characters looked like in this story. 
12 CN This story stimulated my five senses. 
50 CN The language in this story was very clear. 
41  CN The words in this story were vivid. 
11 AE I will never forget this story. 
5 AE My attention was captured by this story. 

15 AE I was riveted by this story. 
19 AE After I started reading this story, I couldn’t stop until I finished. 
25 AE I want to read this story again. 
34 AE I will continue thinking about this story after I read it. 
3 SC I want to tell my family members about this story. 

22 SC This story would be deeply meaningful to my friends. 
29 SC I would enjoy discussing this story with my friends. 
33 SC I’d like to discuss this story in a class with my classmates. 
40 SC The characters in this story reminded me of my family or friends. 
43 SC My friends would like this story. 
49 SC I want to recommend that all my friends read this story. 
21 IN This story was interesting to me. 

Note. AE = Attention and Engagement; EA: Ease of comprehension; PR = Personal 
Relevance; UP = Unpredictability; EX = Excitement; SC = Socialness; CN = Concreteness; 
IN = Interest. 
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The person ability measures for the factors were checked with Pearson 

Product correlation analysis to affirm none correlated strongly with the others. The 

results (Table 21) show that no factors were significantly (p < .05) correlated. 

 
Table 21. Correlations for Person Ability on Interest Factors 

  1 2 3 4 5 6 7 

1. EA —       

2. PR -.011 —      

3. SC .020 .119 —     

4. UP -.157 .182 -.105 —    

5. CN .072 .037 -.125 -.021 —   

6. AE -.024 .206 .019 -.104 .023 —  

7. EX -.098 -.177 .143 .127 -.014 .054 — 

Note. Pearson Product Correlations Two-tailed; AE = Attention and Engagement; EA: Ease 
of comprehension; PR = Personal Relevance; UP = Unpredictability; EX = Excitement; SC 
= Socialness; CN = Concreteness; IN = Interest. 

 

Category Function 

The Likert scale responses to each of the factors was examined to determine 

how well the Likert scale items fit the Rasch model. Considered in evaluating the 

Likert category functioning in the interest factors were criteria described by Linacre 

(2002) for scale functioning in the Rasch model: (a) each step of the Likert scale 

should be represented by at least ten cases, (b) average person measures for each 

step should be higher than those of the previous step, and (c) Outfit MNSQ should 

not exceed 2.0. 
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Table 22 Category Structure Functioning for Ease Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
Measure 

Category 
Measure 

1 Strongly Disagree 9 1 1.77 1.89 NONE -3.89 
2 Disagree 32 4 1.34 1.35 -2.64 -2.31 
3 Somewhat disagree 110 14 1.01 1.03 -1.78 -0.85 
4 Somewhat agree 171 22 0.90 .83 0.02 0.62 
5 Agree 259 33 1.02 .85 1.20 2.30 
6 Strongly agree 199 26 0.91 .92 3.21 4.40 

 

The category structure for the ease of comprehension factor was examined. The 

output (Table 22) showed that all criteria above was met but the first one. The outfit 

MNSQ did not exceed 2.0 for any of the measures. Strongly disagree step had only 

received nine endorsements. This might not be unexpected, given the relatively small 

N-size. 

 

Table 23 Category Structure Functioning for Unpredictability Factor 

 

The unpredictability factor was examined next. For this factor, the results 

(Table 23) indicate that the Likert scale steps met the criteria for adequate 

functioning. The steps all contained at least 10 responses. The outfit MNSQ scores 

did not exceed 2.0, and none of the steps was lower than the previous step. 

 

  

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
measure 

Category 
measure 

1 Strongly Disagree 10 2 1.51 1.27 NONE -4.71 
2 Disagree 71 16 1.16 1.26 -3.57 -2.26 
3 Somewhat disagree 100 22 .77 .75 -.82 -.36 
4 Somewhat agree 95 21 .93 .87 .48 .77 
5 Agree 130 29 .95 1.04 .89 2.13 
6 Strongly agree 48 11 .91 .95 3.01 4.19| 
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Table 24 Category Structure Functioning for Concreteness Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
Measure 

Category 
Measure 

1 Strongly Disagree 8 2 1.05 1.06 NONE -4.41 
2 Disagree 33 10 .93 .97 -3.17 -2.49 
3 Somewhat disagree 87 27 .88 .91 -1.72 -.65 
4 Somewhat agree 64 20 .88 .85 .61 .78 
5 Agree 95 29 .97 .96 .93 2.30 
6 Strongly agree 37 11 1.20 1.12 3.34 4.51 

 

The Likert category functioning for the concreteness factor was examined 

next. The results (Table 24) indicate that the Likert scale responses for this factor 

met the criteria for fit (no outfit MNSQ in excess of 2.0) and steps sequencing (step 

measures were in sequence in terms of measure size). However, the strongly 

disagree step had only 8 responses, lower than the criteria of 10. While not optimal, 

this might not be peculiar, given the low N-size. 

 

Table 25 Category Structure Functioning for Socialness Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
measure 

Category 
measure 

1 Strongly Disagree 29 9 1.19 1.16 NONE -5.77 
2 Disagree 76 23 .87 .86 -4.61 -3.36 
3 Somewhat disagree 104 32 .79 .78 -2.07 -.89 
4 Somewhat agree 63 19 1.10 1.13 .38 1.11 
5 Agree 44 14 1.07 1.09 1.83 3.21 
6 Strongly agree 9 3 1.01 1.01 4.48 5.63 

 

Next, the Likert scale functioning for Socialness was checked. In the results 

(Table 25), it can be seen that the count for the strongly agree step was 9, one less 

than the criteria of 10. As with the other factors with step counts of less than 10, 

this might be a reflection of a low N-size. The outfit MNSQ did not exceed 2.0 and 

each ascending step was higher than the previous one. 
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Next, the Likert scale category structure functioning was examined for the 

Attention and Engagement factor. As can be seen in the results (Table 26), all of the 

steps had more than 10 responses, the outfit MNSQ scores had none exceeding 2.0, 

and the measures for each ascending step were larger than those preceeding. 

 

Table 26. Category Structure Functioning for Attention and Engagement Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
Measure 

Category 
measure 

1 Strongly Disagree 26 7 .98 .99 NONE -4.69 
2 Disagree 73 19 .85 .83 -3.49 -2.59 
3 Somewhat disagree 109 28 .92 .87 -1.58 -.70 
4 Somewhat agree 94 24 1.23 1.26 .25 .94 
5 Agree 62 16 .90 .87 1.67 2.51 
6 Strongly agree 26 7 1.10 1.11 3.16 4.40 

 

The Likert scale functioning was examined next for the Excitement interest 

factor. As the results in Table 27 show, the criteria for Likert functioning were met. 

The count for all steps was over 20, the outfit MNSQ scores did not exceed 2.0, and 

each of the ascending steps was larger than the ones previous. 

 

Table 27. Category Structure Functioning for Excitement Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
Measure 

Category 
Measure 

1 Strongly Disagree 40 9 .81 .83 NONE -4.78 
2 Disagree 80 18 .94 .95 -3.55 -2.81 
3 Somewhat disagree 135 30 .98 .97 -1.96 -.96 
4 Somewhat agree 114 25 1.04 1.11 .03 .87 
5 Agree 67 15 1.14 1.14 1.69 2.80 
6 Strongly agree 19 4 .89 .91 3.78 4.97 
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Table 28. Category Structure Functioning for Personal Relevance Factor 

 
Category 

 
Count 

 
(%) 

Infit 
MNSQ 

Outfit 
MNSQ 

Structure 
Measure 

Category 
Measure 

1 Strongly Disagree 47 15 1.05 1.03 NONE -4.40 
2 Disagree 86 27 0.89 .86 -3.19 -2.37 
3 Somewhat disagree 90 28 0.83 .85 -1.35 -0.77 
4 Somewhat agree 69 21 1.08 1.14 -0.17 0.74 
5 Agree 24 7 1.07 1.06 1.59 2.43 
6 Strongly agree 8 2 1.25 1.15 3.13 4.36 

 

The last factor to be examined for Likert scale category structure functioning 

was personal relevance. The results (Table 28) indicate that count was for all steps 

but strongly agree had at least 10 responses. As with other factors with slightly 

lower counts than 10, this might well be an understandable reflection of the low N-

size. The outfit MNSQ scores were under the criteria ceiling and all ascending 

steps were lower than the ones under them. 

 

Validation of Comprehension Tests 

In Experiment 1, two stories, Lost Hamster (for the lower concreteness 

version, see Appendix D and for the higher concreteness version, see appendix E) 

and The Flying Lesson (for the lower concreteness version, see Appendix F and for 

the higher concreteness version, see Appendix G), were used. Lost Hamster was 

written by myself, and I adapted The Flying Lesson from a story of the same title 

(Gurin, 1996). In Experiment 2, two different stories, Girls Story (Appendix H) and 

Boys Only (Appendix I), were used. The stories in each experiment were 

accompanied by a 22-item comprehension test and a recall test. The first two 

sections of the test targeted comprehension. The first section, which targeted 
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understanding of directly stated information, was made up of 12 sentence 

verification test items. The second section, which targeted understanding of 

indirectly stated information, was made up of 10 multiple-choice items. In the 

values presented in the analyses below, the first digit in the item numbers for the 

first and second sections are labeled with the section number (1 or 2) first, followed 

by a decimal point and the item number. For example, item 3 in the second section 

is labeled 2.3. It was hypothesized that together the data from the two sections 

measured reading comprehension. Reading comprehension was operationalized as 

a combination of the scores from section 1 (understanding of specific information) 

and section 2 (understanding of inference-based information). In the following 

sections, the results of the comprehension sections of the test for the stories (Lost 

Hamster, The Flying Lesson, Girls Story and Boys Only) are analyzed using Rasch 

analyses to evaluate internal consistency. 

A third section, a free recall test, targeted recall. For experiment 1, the recall 

test was administered twice, first to measure immediate recall and then to measure 

delayed recall. In the second experiment, the free recall test was administered only 

once because of time constraints; thus, delayed recall was not assessed. 

 

The Flying Lesson 

The combined data from the two comprehension test sections (Sections 1 and 

2) were examined using Rasch analysis. A check of point-measure correlation 

showed three problematic items (2.5, 1.4, and 2.1). The point-measure correlation 
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metric provided by Winsteps shows the Pearson correlation of the Rasch measures 

the items (or persons). Negative correlations or correlations close to zero are 

indicators of possible miskeyed data (Linacre, 2013a). Items 2.5, 1.4, and 2.1 had 

point-measure correlations of .00, .00, and .07, respectively. However, a check for 

data miskeying for these items showed that no miskeying had occurred; instead, all 

the answers for item 1.4 were correct, all of the answers to item 2.5 were incorrect, 

and all but one of the items for 2.1 were incorrect. Given that the extreme difficulty 

(or ease, in the case of item 1.4) of these items rendered them useless to 

measurement, they were all removed from the data and the analysis was run again. 

A check of the person and item infit MNSQ and infit ZSTD statistics showed all 

persons and items figures were within the acceptable range (see Table 29). 

 

Table 29. Rasch Item Statistics for The Flying Lesson Comprehension Tests 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

1.1 2.50 .45 .84 -.6 .73 -.7 .51 
2.9 2.13 .42 1.03 .2 .93 -.2 .34 
2.8 1.49 .39 1.02 .2 1.01 .1 .34 
2.10 1.49 .90 1.13 1.0 1.10 .6 .22 
1.10 1.20 .39 1.16 1.2 1.17 1.1 .18 
1.9 .77 .38 .95 -.3 .89 -.6 .42 
2.6 .47 .39 .97 -.2 .87 -.6 .41 
1.6 .32 .40 .96 -.2 .89 -.4 .40 
2.71 .16 .40 1.09 .6 1.12 .6 .21 
1.8 -.38 .45 1.14 .6 1.28 .8 .10 
1.11 -.38 .45 1.06 .3 1.04 .2 .22 
2.4 --.38 .45 1.07 .4 1.43 1.2 .17 
1.2 -.59 .47 .95 -.1 .76 -.5 .37 
1.12 -.59 .47 .85 -.5 .75 .5 .45 
1.7 -1.10 .55 1.03 .2 .89 .0 .22 
2.3 -1.10 .55 .87 -.2 .58 -.7 .43 
1.5 -1.45 .62 .97 .1 .89 .15 .24 
1.3 -1.90 .74 .98 .2 .62 -.21 .25 
2.2 -2.65 1.02 .94 .2 .41 -.17 .27 
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A Rasch PCA of item residuals was conducted next. The Rasch model 

accounted for 70.6% of the variance (eigenvalue = 19.0). The first contrast 

explained 9.7% of the variance (eigenvalue = 2.6). The items were considered to be 

acceptably unidimensional. 

In the item residual loadings (Table 30) nine items had positive loadings. 

Four items (1.7, 2.6, 2.2, and 1.8) had loadings above the .40 criterion. It is difficult 

to discern any common theme to these four items (Probably, Amanda would like to 

go flying again; Amanda is a/an elementary school student; The grandmother 

probably is a witch; All of a sudden, Amanda felt a strange feeling in her hand 

from Mr. Cat’s tail and then she was surprised to find she was flying!) Three of the 

four reference the character Amanda explicitly, although less than half of the total 

items do. While three of the items index magical or peculiar conditions, one (2.6), 

which references Amanda’s school level, plainly does not. A link might be defined 

under the designation of “Amanda’s flight,” because two of the items mention 

qualities directly related to it. The two that do not (items 2.6 and 2.2) are still 

indirectly related to Amanda’s flight episode, because Amanda flies over her new 

school at a moment that test-takers would likely have considered when answering 

item 2.6, about Amanda’s school year, and Amanda’s grandmother’s being a witch 

(referred to in item 2.2) is relevant because this condition lies at the center of how 

Amanda is able to fly to begin with. Amanda’s flight being the theme that binds 

these items together raises the question, however, of why other items that refer 

directly or indirectly to the flight are not clustered with these items. 
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Five other items had positive loadings that did not reach .40, and 10 items had 

negative loadings. Two of the negatively loading items (2.8 and 1.5) had negative 

loadings passing -.40.What thematically might link these two items, or relate them 

to the items with high positive loadings, is difficult to imagine. The wording of 

item 1.5 (Amanda reached out and grabbed Mr. Cat’s tail) and item 2.8 (Amanda’s 

mother probably learned to make cookies from Amanda’s grandmother) share the 

quality of having Amanda as the agent of both sentences.  

 

Table 30. Rasch PCA of Item Residuals for Comprehension Test of The Flying 

Lesson 

Item Loading Measure Infit MNSQ Outfit MNSQ 

1.7  .76 -1.10 1.03 .89 
2.6  .68 .47 .97 .87 
2.2  .51 -2.65 .94 .41 
1.8 .42 -.38 1.14 1.28 
2.10 .25 1.49 1.13 1.10 
1.2 .18 -.59 .95 .76 
1.1 .08 2.50 .83 .73 
1.11 .08 -.38 1.06 1.04 
1.12 .01 -.59 .85 .75 

2.8 -.52 1.49 1.02 1.01 
1.5 -.47 -1.45 .97 .89 
2.3 -.40 -1.10 .87 .58 
1.9 -.34 -.77 .95 .89 
2.7 -.32 .16 1.09 1.12 
2.9 -.28 2.13 1.03 .93 
1.10 -.24 1.20 1.16 1.17 
1.3 -.13 -1.90 .98 .62 
2.4 -.09 -.38 1.07 1.43 
1.6 -.01 .32 .96 .89 

 

The Wright map (Figure 4) shows the relationship between item difficulty 

and person ability. It is clear from the map that, while there were a range of  
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------------------------------------------------------------------------- 
More able   |  More difficult items 
persons     | 
        XX  | 
           T|T 
            | 
            |  Item 1.1 When Amanda ate a cookie…  
            | 
            | 
       XXX  | 
            |  Item 2.9 We can understand…Grandma didn’t fly… 
  2         + 
           S| 
       XXX  | 

            | 
            | 
            |  Item 2.10 Mr. Cat probably… Item 2.8 Amanda’s mother… 
      XXXX  | 
            |S 
            |  Item 1.10 Grandma told Amanda to get Mr. Cat… 
           M| 
  1 XXXXXXX + 
            | 
            |  Item 1.9 Mr. Cat had a dish of milk… 
     XXXXX  | 
            | 
            |  Item 2.6 Amanda is an (elementary school student) 
        XX  | 
            |  Item 1.6 Amanda had really want to know… 
           S|  Item 2.7 We can understand…that Amanda… 

        XX  | 
  0         +M 
            | 
       XXX  | 
            | 
         X  |  Item 1.11 The milk tasted funny… Item 1.8 All of a sudden… 
            |  Item 2.4 From reading this story, we know that… 
            | 
           T|  Item 1.12 Amanda…wanted to see… Item 1.2 “Hold onto…” 
            | 
            | 
            | 
 -1         + 
            |  Item 1.7 Mr. Cat left Amanda’s… Item 2.3 Amanda probably… 
            | 
            |S 

            |  Item 1.5 Amanda reached out… 
            | 
            | 
            | 
            | 
            |  Item 1.3 Amanda flew with the ducks… 
 -2         + 
            | 
            | 
            | 
            | 
            | 
            |  Item 2.2 the grandmother probably (is a witch) 
            |T 
Less able   |  Less difficult items 

persons     | 
------------------------------------------------------------------------- 

Figure 4. The Wright map for the Flying Lesson comprehension test. Each X = 2 
persons. M = Mean; S = 1 SD from the mean; T = 2 SD from the mean. 
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comprehension levels, the test overall was somewhat easy for test-takers. Five of 

the items were quite easy for almost all the test-takers, and four participants 

answered even the most difficult item (1.1) correctly. 

One quality stands out as relevant to item difficulty in the Wright map While 

not absolute, the trend of easier items containing more interest-provoking qualities, 

and more difficult items tending to contain few of them, was apparent. For 

example, item 1.1 (While Amanda ate a cookie, Grandma washed the cookie bowl 

at the sink) does not contain elements that would normally intensify or focus 

attention. There is nothing especially interesting about the targeted information. 

This lack of interesting qualities in the item does not occur in many of the easier 

items. Items that were relatively easy to most test-takers index strange 

circumstances (item 1.9), shocking events (item 1.8), weird behavior (item 1.2), a 

magical occurrence (item 1.3) and a supernatural quality (2.2). By contrast, most of 

the more difficult items tended to index more mundane events or qualities, such as 

where the mother learned to make cookies (2.8) and Grandma telling Amanda to 

fetch the cat (1.10). For example, to answer correctly Item 2.9, the second most 

difficult item, (We can understand that the most likely reason that Grandma didn’t 

fly with Amanda is she was worried about the cookies burning), the readers needed 

to glean information that was not stated directly (i.e., Amanda’s grandmother 

would be worried about the cookies burning), and do so by attending to mundane 

information that was presented in the midst of other, more interesting information 

(Amanda’s flying in the air by holding the cat’s tail). With item 1.1, the 
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information is stated more directly (Grandma stood at the sink washing the dishes), 

but the information was prefaced by an odd image of Mr. Cat seated at the chair 

with his own cookie, and followed by a conversation about Amanda’s flying. While 

item difficulty is related to many different factors, given the declension of items in 

the Wright map for the Flying Lesson test items, a reasonable conjecture is that 

attention, intensified by interest, is one of the factors rendering items more 

comprehensible. 

 

Lost Hamster 

The comprehension test results for the lower-interest story, Lost Hamster, 

were examined using the Rasch dichotomous model. Every test-taker answered two 

items (1.11 and 2.1) correctly. Because these items were too easy to aid 

measurement, they were removed from the analysis. Additionally, all but one of the 

test-takers answered item 2.2 incorrectly. Because this item was too difficult to be 

useful for measurement purposes, it was also removed from the data set. All 

persons and items showed acceptable infit MNSQ and infit ZSTD values. The 

Rasch item statistics are shown in Table 31. 

A Rasch PCA of item residuals was conducted next. The Rasch model 

accounted for 86% of the variance (eigenvalue = 19.0). The first residual contrast 

explained 11% (eigenvalue = 2.5) of the variance. The data were considered 

unidimensional. 
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Table 31. Rasch Item Statistics for Comprehension Tests of Lost Hamster 

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

1.1 1.11 .38 .97 -.3 1.02 .2 .44 
1.12 .96 .39 1.16 1.3 1.29 1.4 .24 
2.8 .96 .39 1.00 .0 .97 -.1 .41 
1.7 .50 .40 1.03 .2 .97 .0 .35 
2.4 .50 .40 .86 -1.0 .75 --1.0 .50 
1.4 .34 .41 1.00 .1 .96 .0 .35 
1.9 .34 .41 .93 -.4 1.16 .6 .37 
2.5 .34 .41 1.07 .5 .92 -.2 .32 
2.9 .34 .41 .97 -.1 .95 -.1 .37 
1.2 .17 .42 1.23 1.3 1.33 1.0 .12 
1.8 .17 .42 .93 -.4 .77 -.7 .42 
2.10 .17 .42 1.01 -.1 1.00 .1 .32 
2.6 -.01 .43 1.11 .6 1.10 .4 .22 
2.7 -.41 .47 .90 -.3 .69 -.6 .39 
1.10 -.65 .51 .97 .0 .81 -.2 .30 
1.5 -.93 .55 1.02 .2 .79 -.1 .24 
1.6 -.93 .55 1.01 .2 .83 -.1 .24 
1.3 -1.27 .62 .94 .0 .73 -.1 .27 
2.3 -1.73 .74 1.02 .2 .72 .0 .18 

 

The item residual loadings (Table 32) show that items 1.4, 1.1, and 1.12 had 

strong positive loadings above .40. Five other items had positive loadings that did 

not reach .40. Two of these three items are related to Jacob’s parents and their 

emotions. Item 1.12 (Jacob’s mother tries not to get angry at her customers 

because she wants to be professional at her job) describes Jacob’s mother’s 

suppression of her feelings of anger, and item 1.4 (Jacob’s father almost never 

spoke and seemed to have no emotions or to like anything except football) similarly 

describes Jacob’s father, who is presented as distant, somewhat foreboding 

character whose most likely emotion, if he is indeed experiencing one, would be 

anger. In item 1.1 (Jacob remembered that he needed to feed his hamster, so he 

went to the hamster cage, which was on the floor), Jacob recalls a chore that he 

“needed” to do; given that Jacob is not interested in the welfare of the hamster, and 
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given that feeding the animal is “needed,” one could easily imagine the chore as 

originating in an order from one or both his parents, potentially reinforced with 

anger if not completed correctly. It is possible that these three items were processed 

by the test-takers in terms of potential angry directed at the boy if in the event he 

did not feed his hamster, but withheld or suppressed in the case that he did the 

chore correctly. Perhaps providing support to the idea that a theme related to 

parental emotion ties these items together is the contents of item 1.8 (Jacob’s 

mother was angry and sad about the missing hamster), which had the highest 

positively loading (3.2) that did not reach the criterion. Five items (2.3, 2.8, 1.2, 

1.7, and 2.7) had high negative loadings. Any underlying theme linking these items 

(Jacob’s mother vacuumed the hamster food in Jacob’s bedroom; The season is 

probably winter; There was a small exercise wheel and a pile of shredded paper 

for a hamster bed; Jacob thought the hamster might be hiding behind the 

bookshelves; Jacob’s mother is probably talented at cooking Italian food) together, 

or being dimensionally related to the highly positively loading items, is not 

apparent. 

The Wright map (Figure 5) of the persons and items for Lost Hamster shows 

that the ability of the test-takers generally surpassed the difficulty of most of the 

test items. Generally speaking, the test was easy for many of the test-takers. The 

trend of the data was for person ability values to be distributed higher on the 

Wright map than item difficulty values. The most difficult item was 1.1 (Jacob 
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remembered that he needed to feed his hamster, so he went to the hamster cage, 

which was on  
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Table 32. Rasch PCA of Comprehension Tests of Lost Hamster 

Item Loading Measure Infit MNSQ Outfit MNSQ 

1.4  .67 .34 1.00 .96 
1.1  .56 1.11 .96 1.02 
1.12  .45 .96 1.16 1.29 
1.5 .34 -.93 1.02 .79 
1.8 .32 .17 .93 .77 
2.10 .29 .17 1.01 1.00 
1.6 .11 -.93 1.01 .83 
2.4 .05 .50 .86 .75 

2.3 -.54 -1.73 1.02 .72 
2.8 -.52 .96 1.00 .97 
1.2 -.43 .17 1.23 1.33 
1.7 -.41 .50 1.03 .97 
2.7 -.40 -.41 .90 .69 
2.9 -.23 .34 .97 .95 
2.6 -.19 -.01 1.11 1.10 
1.10 -.15 -.65 .97 .81 
1.9 -.14 .34 .93 1.16 
1.3 -.07 -1.27 .94 .73 
2.5 -.04 .34 1.07 .92 

 

the floor). This item appeared to be relatively difficult because a portion of its 

contents is true (Jacob did indeed remember to feed the hamster, and he approached 

the hamster cage); however, to understand the statement was false, readers had to 

recognize that the unrestricted clause at the end of the sentence (which was on the 

floor) was incorrect. Like item 1.1, item 1.12 (Jacob’s mother tries not to get angry 

at her customers because she wants to be professional at her job) contains two 

pieces of information; to understand that the statement was true, readers needed to 

understand that both parts were true. Test-takers who responded that this item was 

false might have incorrectly perceived either or both parts as false. True-or-false 

statement reading comprehension items that include multiple propositions are 

intrinsically more difficult than simple(r) items. However, this is obviously not the 

sole determiner of item difficulty. Item 1.3, for example (The hamster cage also 
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had a small mirror, but Jacob never saw the hamster look at it), also contains 

multiple propositions, but is one of the easiest items on the Wright map. A possible 

contributor to the (lack of) difficulty of this item is that it presents more highly 

concrete, visualizable information than the words in items 1.1 and 1.l2. While these 

latter two items are not extremely abstract, their focal points are not concrete 

objects but more abstract phenomena, like “remembering” (1.1) and feelings (1.12). 

The focal point of the item 1.3 is provided by the leading clause, which is a direct 

reference to a thing (a cage) within which is another thing (a mirror). When reading 

the sentence, the reader sequentially first forms the image of the mirror inside the 

cage, and it is onto this image that the subsequent independent clause is affixed, 

and by which the sentence becomes more memorable. While not every item on the 

lower (easier) section of the Wright map shares this emphasis on visualizable 

concrete objects, many do, including item 1.10 (trains), item 1.3 (mirror), item 1.10 

(water bottle), item 1.5 (hamster escaping through door), and Italian food (item 

2.7). The degree of concreteness of the presentation of these objects varies in the 

more and less concrete versions of the stories. For example, in the more concrete 

version of the story, the text segment that item 1.10 references is “There was a 

glass bottle of water with a metal pipe attached to the silver bars,” whereas in the 

less concrete version, the text is “There was a bottle of water with a metal pipe 

attached to the bars.” If comprehension difficulty is created in part by text 

concreteness, then differences are likely to be seen in the statistical comparisons of 

the more and less concrete versions of the stories. 
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-------------------------------------------------------------------------- 
More able     |  More difficult items 
persons       | 
              | 
        XXX  T| 
  3           + 
              | 
              | 
              | 
              | 
              | 
              | 
      XXXXXX  | 
             S| 

              | 
  2           + 
              | 
              | 
              | 
              | 
           X  |T 
              | 
             M| 
       XXXXX  | 
              |  Item 1.1 Jacob remembered that he needed… 
  1           +  Item 1.12 Jacob’s mother tries not… Item 2.8 The season… 
   XXXXXXXXX  | 
              |S 
              | 
        XXXX  | 

              |  Item 1.7 Jacob thought…hamster… Item 2.4 Jacob’s sister… 
          X  S| 
              |  Item 1.4 Father…never spoke… Item 1.9 his sister laughed… 
              |  Item 2.5 Jacob’s mother…      Item 2.9 Jacob’s sister… 
              |  Item 1.8 Jacob’s mother…       Item 1.2 Small exercise 
wheel…  
              |  Item 2.10 From the story, we can know… 
           X  | 
  0           +M Item 2.6 Jacob’s father probably… 
           X  | 
              | 
           X  | 
              |  Item 2.7 Jacob’s mother is probably talented… 
             T| 
              |  Item 1.10 From the story, we can know… 
              | 

              |S 
              |  Item 1.5 Jacob had not shut…  Item 1.6 Didn’t hate…hamster  
 -1           + 
              | 
              | 
              |  Item 1.3 Hamster cage had a small mirror… 
              | 
              |T 
              | 
              |  Item 2.3 Jacob’s mother… 
              | 
              | 
 -2           + 
Less able     |  Less difficult items 
persons       | 

-------------------------------------------------------------------------- 

Figure 5. The Wright map for the Lost Hamster comprehension test. Each X = 2 
persons. Each X = 2 persons. M = Mean; S = 1 SD from the mean; T = 2 SD from 
the mean. 
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The item distribution does not show substantial separation. The items are 

cluttered rather tightly together in two places in the mid-range of the Wright map. 

This is a reflection of the low item reliability (.61) and separation (1.26). Person 

reliability was also low (.53), as was person separation (1.07). 

 

Girls Story 

The results from sections 1 and 2 of the reading comprehension test from the 

story Girls Story were combined, and a Rasch analysis was conducted on the data. 

A check of person infit values showed that persons 3 and 21 had standardized infit 

ZSTD values of 2.1 and 2.5, respectively, which exceeded the 2.0 criterion for 

acceptable person infit. These two persons were removed from the data and the 

Rasch analysis was conducted again; no persons misfit the model. A check of item 

infit MNSQ and infit ZSTD statistics showed that item 7 had an infit ZSTD of 3.0, 

which far exceeded the criterion for acceptable fit. The item was removed and the 

Rasch analysis was conducted again. To check that the removal of the item did not 

substantially affect the data structure, Rasch measures from before and after the 

removal of item 7 were examined using Pearson correlation. The measures after the 

misfitting item was removed correlated strongly (r = .992) with those from before 

the item was removed. Despite the high correlation, it was decided to remove the 

item because of its high degree of misfit. With item 7 removed, no other items had 

excessively high infit mean square or standardized values. However, two items 

showed problematic point-measure correlations. Item 1.1 had a negative correlation 

(-.06) and item 2.3 had a correlation of .00. As noted previously, Linacre (2013a) 
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describes items with negative or very low PTMeasure values as contradictory to the 

variable structure. A check of the data for item 1.1 showed no sign of miskeying. 

The reason for this negative point-correlation of this item was unclear, but the fact 

that it exerted a detrimental impact to the data structure was not; the item was 

removed from the analysis. A check of the data for item 2.3 revealed that 20 out of 

21 students had answered the item correctly. The extreme ease of the item, and the 

lack of correlation with the Rasch measures, made inclusion of this item untenable, 

so it was also removed. With the remaining data, the Rasch analysis was 

conducted. The Rasch item statistics are shown in Table 33. 

 

Table 33. Rasch Item Statistics for Comprehension Tests of Girls Story 

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-
measure 

correlation 

2.6 3.73 .78 .91 .0 .57 .0 .35 
1.6 2.14 .55 1.05 .3 1.18 .5 .36 
1.12 2.14 .55 1.24 1.0 5.24 3.9 .07 
1.4 .75 .53 .75 -1.2 .72 -.7 .64 
1.5 .75 .53 1.02 .2 .92 -.1 .48 
2.2 .75 .53 1.02 .2 .96 .0 .47 
2.8 .75 .53 .89 -.4 .83 -.4 .55 
2.7 .16 .56 1.16 .7 .96 .1 .41 
2.10 .16 .56 .96 -.1 .84 -.2 .52 
1.2 -.17 .59 .90 -.2 .83 -.2 .54 
1.8 -.17 .59 .86 -.4 1.58 1.1 .49 
1.11 -.55 .64 .89 -.2 .65 -.4 .56 
2.5 -.55 .64 1.04 .2 1.37 .7 .40 
2.9 -.55 .64 1.55 1.4 1.34 .7 .15 
1.10 -1.01 .72 1.50 1.1 1.38 .7 .16 
2.1 -1.61 .84 .64 -.5 .31 -.4 .64 
2.4 -1.61 .84 .57 -.6 .25 -.6 .68 
1.3 -2.55 1.12 .44 -.6 .10 -.7 .63 
1.9 -2.55 1.12 .44 -.6 .10 -.7 .63 
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A Rasch PCA of item residuals was run on the data. The model explained 

59.9% (eigenvalue = 19.0) of the variance, and the first contrast accounted for 

11.7% of the variance (eigenvalue = 3.7). The data was judged to reflect a 

unidimensional construct. 

The item residual loadings (Table 34) showed that items 1.3, 1.9, and 2.1 had 

strong positive loadings and another eight items had positive loadings that did not 

exceed the .40 threshold. Item 1.3 (David told Laura he might stop doing bad 

things to Suzie) and item 1.9 (Mike and Justin were together on the school trip, and 

that’s where he first met Suzie) share the quality of being the only two items in 

section 1 not to be refer to any occurrence PARK or relationship even partially 

accurately within the text. The other items are comprised of paraphrases (either 

correct or slightly altered to be incorrect) or verbatim passages from the text. It is 

not apparent how these two items might be related to MC item 2.1 [“David is 

probably taller than Mike. These three items potentially are connected by focusing 

on the male characters of the story (in all three, male characters are the agents of 

the actions described or (in the case of 2.1) possess the quality described). Items 

1.12, 2.9, and 1.10 had strong negative loadings, and another six items had loadings 

that did not reach the .40 threshold. These three items (Suzie was brushing her hair 

in the bathroom when Jennifer came up to her, Suzie liked the idea of kissing 

David, and A good name for this story might be Love is Complicated) might be in 

counterpoint to the three items with positive loadings in that they all focus on 

female characters in the story (although the focus is somewhat indirect in item 2.9). 
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However, these speculations do not logically support the existence of anything 

more than a single dimension. 

 

Table 34. Rasch PCA for Comprehension Test of Girl’s Story 

Item Loading Measure Infit MNSQ Outfit MNSQ 

1.3  .89 -2.55 .44 .10 
1.9  .89 -2.55 .44 .10 
2.1  .58 -1.61 .64 .31 
2.4 .32 -1.61 .57 .25 
1.8 .24 -.17 .86 1.58 
1.11 .24 -.55 .89 .65 
2.5 .22 -.55 1.04 1.37 
2.2 .20 .75 1.02 .96 
2.10 .15 .16 .96 .84 
1.4 .13 .75 .75 .72 
2.8 .08 .75 .89 .83 
1.2 .00 -.17 .90 .83 

1.12 -.85 -2.14 1.24 5.24 
2.9 -.60 -.55 1.55 1.34 
1.10 -.52 -1.01 1.50 1.38 
1.6 -.20 -2.14 1.05 1.18 
2.7 -.12 .16 1.16 .96 
1.5 -.10 .75 1.02 .92 
2.6 -.01 3.73 .91 .57 

 

In the Wright map (Figure 6), it can be seen that items tended to cluster 

tightly, suggesting item redundancy. Persons overall tended to be distributed 

roughly evening throughout the scale. The most difficult item was 2.6 and 2.3 was 

the easiest item, relative to person ability. Item separation was 1.88 and item 

reliability was .78. Person separation was 1.55 and person reliability was .71. 

Reliability estimates in Rasch analysis are analogous to Cronbach alpha estimates. 

Item and person reliability values of .76 and .70 indicate acceptable reliability. 
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-------------------------------------------------------------------------- 
More able    |  More difficult items 
persons      | 
             |  Item 2.6 Jennifer and Suzie probably… 
            T| 
             | 
             | 
             | 
             |T 
  3      XX  + 
             | 
             | 
             | 
             | 

            S| 
        XXX  | 
             |  Item 1.12 Suzie liked the idea of kissing David 
             |  Item 1.6 David dated most beautiful girl 
  2          + 
             | 
         XX  | 
             | 
             |S 
         XX  | 
             | 
            M| 
  1     XXX  + 
             | 
          X  |  Item 1.4 Suzie always though David…bully 
             |  Item 1.5 Jennifer listened carefully..asked Mike on a date 

             |  Item 2.2 Justin is…  Item 2.8 Suzie probably… 
             | 
         XX  | 
          X  |  Item 2.10 Laura Phillips probably… 
             |  Item 2.7 David probably… 
  0          +M 
            S|  Item 1.8 when Jennifer heard Mike…Mike was her boyfriend 
             |  Item 1.2 Suzie felt ashamed….David instead of Mike 
          X  | 
             | 
          X  |  Item 1.11 Mike gave Suzie a plastic penguin 
             |  Item 2.5 mike probably…. 
             |  Item 2.9 A good name for this story… 
             | 
  -1         +  Item 1.10 Suzie was brushing her hair…Jennifer came up 
             | 

             | 
            T| 
             |S 
             |  Item 2.1 David is probably… 
             |  Item 2.4 Suzie probably doesn't tell Jennifer… 
             | 
 -2          + 
             | 
          X  | 
             | 
             |  Item 1.9 Mike and Justin were..school trip 
             |  Item 1.3 David told Laura…bad things to Suzie 
Less able    | 
persons      |  Less difficult items 
-------------------------------------------------------------------------- 

Figure 6. The Wright map for Girls Story comprehension test. Each X = 2 persons. 
Each X = 2 persons. M = Mean; S = 1 SD from the mean; T = 2 SD from the mean. 
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Boys Only 

The data from sections 1 and 2 of the reading comprehension test were 

combined and a Rasch analysis was conducted on the data (Table 35). A check of 

person infit MNSQ showed that none of the values exceeded the 2.0 criterion. 

Three items, 1.7, 1.2, and 1.5, had problematic point-measure values (respectively, 

-.9, -.6, and .00). The .00 Pearson correlation to the measures was determined to be 

attributed to the fact that every participant answered this item correctly. Only 2 of 

the 17 participants answered 1.2 incorrectly. There was no apparent reason evident 

in the data for the item 1.7 to have a distorted PTMeasure value. Given these 

correlations potentially detrimental to the structure of the data, they were removed.  

 

Table 35. Rasch Item Statistics for Comprehension Tests of Boys Only 

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-
measure 

correlation 

2.5 2.52 .59 .78 -.7 .61 -.8 .54 
2.9 1.89 .54 1.02 .2 1.46 1.4 .22 
1.3 1.08 .52 .93 -.4 .91 -.3 .45 
1.10 1.08 .52 .92 -.4 .88 -.5 .47 
2.7 1.08 .52 .88 -.6 .84 -.7 .51 
2.10 1.08 .52 .97 -.1 .95 -.2 .41 
1.8 .20 .57 1.14 .6 1.35 1.0 .15 
1.9 .20 .57 .97 .0 1.18 .6 .34 
2.4 .20 .57 1.15 .6 1.12 .5 .21 
1.4 -.14 .61 1.20 .7 1.59 1.3 .04 
1.12 -.14 .61 1.06 .3 .97 .1 .30 
2.3 -.14 .61 .77 -.7 .74 -.5 .59 
2.2 -.55 .67 .63 -.9 .41 -1.1 .75 
2.6 -.55 .67 1.10 .4 1.61 1.1 .09 
1.1 -1.07 .78 1.20 .5 1.06 .3 .09 
2.1 -1.07 .78 1.12 .4 1.25 .6 .12 
1.6 -1.89 1.05 1.11 .4 1.11 .5 .06 
1.11 -1.89 1.05 .97 .2 .50 -.1 .32 
2.8 -1.89 1.05 .71 -.1 .24 -.5 .57 
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A Rasch PCA of item residuals was conducted on the data. The Rasch model 

explained 70.4% (eigenvalue = 19.0) of the variance, and the first contrast 

accounted for 11.9% of the variance (eigenvalue = 3.2). The items were judged to 

represent a unidimensional construct. The residual loadings (Table 36) showed that 

five items (2.9, 1.12, 1.1, 2.1, and 1.3) had strong positive loadings and another 

three items had positive loadings that did not exceed the .40 threshold. The wording 

of the strong-loading items (respectively, It is probable that the boy and his father 

had gone hiking many times before; Soon, it was possible to walk on my leg again 

without a stick; A shadow moved above, and before I could move away, something 

heavy came down on me; We can understand from the story that the boy’s sister 

was younger than 12 years old; On my leg was a fallen tree that was 4 meters 

wide) does not suggest a clear underlying theme, although three of the items refer 

to the boy’s leg injury. 

Five items (2.8, 1.8, 2.2, 2.3, and 2.6) had negative loadings surpassing the 

-.40 threshold, and another six items had weaker negative loadings. The wording of 

the items with strong negative loadings (The boy’s Papa probably most wants the 

boy to become an independent person; Papa hit my head lightly with one hand as 

he drove the car; The boy’s father didn’t want to sell the baseball because some 

things are more important than money; Probably, when the boy and his father 

climbed up the mountain, the father already knew he had cancer; A name for this 

story that communicates its meaning is the unique relationship between fathers and 

sons). 
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Fatherhood stands out as a common theme for all of these items; that three of 

the positively loading items index the leg injury and another references hiking with 

the father, one could conjecture that the father in the character is rather tightly 

knitted in readers’ minds with the leg injury and the activity (hiking) that made it 

more likely to occur, such that an overarching father-hiking-injury dimension is in 

action as the readers read. However, this does not explain the presence of the item 

with a positive loading that refers to the sister’s age. 

 

Table 36. Rasch PCA for Comprehension Test of Boys Only 

Item Loading Measure Infit MNSQ Outfit MNSQ 

2.9 .79 1.89 1.02 1.46 
1.12 .53 -.14 1.06 .97 
1.1 .51 -1.07 1.20 1.06 
2.1 .43 -1.07 1.12 1.25 
1.3 .41 -1.08 .93 .91 
1.6 .29 -1.89 1.11 1.11 
1.11 .17 -1.89 .97 .50 
2.4 .06 .20 1.15 1.12 

2.8 -.70 -1.89 .71 .24 
1.8 -.49 .20 1.14 1.35 
2.2 -.49 -.55 .63 .41 
2.3 -.49 -.14 .77 .74 
2.6 -.45 -.55 1.10 1.61 
2.10 -.30 1.08 .97 .95 
1.9 -.19 .20 .97 1.18 
1.4 -.14 -.14 1.20 1.59 
1.10 -.10 1.08 .92 .88 
2.7 -.08 1.08 .88 .84 
2.5 -.01 2.52 .78 .61 

 

Rasch person reliability was .40 and person separation was .82. Item 

reliability was .65 and item separation was 1.37. These low values are illustrated 

graphically in the Wright map of test sections 1 and 2 for Boys Only. The Wright 

map (Figure 7) shows items tended to cluster more than would be desirable for a 
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scale measuring different levels of ability. Likewise, person ability pooled more 

densely in the upper portion of the scale than would be hoped for in a perfect 

measurement scale. An assumption that items might have been rendered easier if 

they referred to the more riveting, attention-drawing incidents or qualities of the 

story would not necessarily be supported by considering the item distribution on 

the Wright map. Such incidents are spread throughout the difficulty range from 

more difficult (items 1.3 and 2.7) to less difficult (item 1.1). One underlying reason 

for item difficulty illustrated in this scale is more prosaic: the information required 

to obtain the correct answers generally was less easily available for the more 

difficult items, and more easily available for the less difficult ones. For example, 

the map shows the most difficult item was item 2.5. To respond to 2.5 correctly, the 

test-taker would need to have attended to, understood, and recalled the single hint 

at the correct answer (The dirt was very wet) in the midst of potentially 

distractingly interesting information of the boy’s injured leg drama. The second 

most difficult item (2.9) also provides a very small amount of evidence to guide the 

reader to a correct answer; in fact, the answer needs to be drawn from the 

atmosphere of overall interaction between father, son, and setting, in order to distill 

the idea that hiking was an activity they had done many times before. On the other 

end of the scale, item 2.8 (The boy’s papa probably most wants the boy to become 

an independent person), although an inference question, provides strong hints of 

the answer throughout the story; in fact, if there is a “main idea” to this story, the 

promotion of independence for a growing child would be it. The answer to another 
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relatively easy item, 2.1 (We can understand from the story that the boy’s sister 

was younger than 12 years old) is available intuitively from the description of the 

girl as a “young child” and explicitly when the boy is described (in memory) as 12 

years old and having a “younger sister.” In other words, the item was easier 

because there were more clues to support the recognition of the answer than was 

the case with the more difficult items. 

In conclusion, the preliminary analyses for the interest questionnaire results 

gave support for the fidelity for the seven distinct qualities identified in the pilot 

study as underpinning, according to participants, the experience of interest while 

reading selected short stories in English. On the whole, the items intended to 

comprise the factors did so well or within acceptable model fit. Pearson correlation 

showed the factors were not highly correlated. The participants responded to the 

single item that asked directly about their interest in the story (item 21) in such a 

way that the item correlated quite highly with the factor excitement. Measures 

derived from the seven factors were deemed acceptably coherent for use in the 

subsequent interest-concreteness experiment.
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------------------------------------------------------------------------- 

More able persons |  More difficult items 

    3             + 

                  | 

                  | 

                  | 

                 T| 

                  | 

                  |  Item 2.5 It is most likely that... 

                  | 

                  |T 

               X  | 

                  | 

                  | 

    2             + 

                 S|  Item 2.9 It is probable that... 

         XXXXXXX  | 

                  | 

               X  | 

                  | 

                 M| 

               X  |S 

                  |  Item 1.10 The dirt was soft from the rain... 

                  |  Item 1.3  On my leg was a fallen tree 

                  |  Item 2.10 When he was alive, the father... 

                  |  Item 2.7  The boy probably hit the rock because... 

    1             + 

                  | 

             XXX  | 

                  | 

                  | 

                 S| 

                  | 

             XXX  | 

                  |  Item 1.8 Papa hit my head lightly… 

                  |  Item 1.9 Our team was like a lonely soldier... 

                  |  Item 2.4 We can know from the story 

                  | 

    0             +M 

                  |  Item 1.12 Soon, it was possible to walk... 

                  |  Item 1.4  I heard the rock splash... 

                  |  Item 1.7  We left the car near the river... 

                  |  Item 2.3  Probably, when the boy and father... 

                 T| 

               X  | 

                  |  Item 2.2  boy's father didn't want to sell... 

                  |  Item 2.6  a name for this story that communicates… 

                  | 

                  | 

                  | 

   -1             +  Item 1.1  shadow moved above..something came down on me 

                  |  Item 1.2  As Papa and I climbed down...I could walk easier 

                  |  Item 2.1  We can understand..the boy's sister 

                  | 

                  |S 

                  | 

                  |  Item 1.11 My father told me about troubles… 

                  |  Item 1.6  Papa dug a hole for the wrapper… 

                  |  Item 2.8  the boy's papa probably most wants... 

                  | 

   -2             +  Item 1.5  Papa had dreamed of becoming a pitcher... 

Less able persons |  Easier items 

------------------------------------------------------------------------- 

Figure 7. The Wright map for Boys Only comprehension test. Each X = 2 persons. 
Each X = 2 persons. Each X = 2 persons. M = Mean; S = 1 SD from the mean; T = 
2 SD from the mean. 
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The comprehension tests for the two experiments showed a range of difficult 

levels as intended when the items were written. Separation of the items in the 

Wright maps was not ideal, but this outcome might be expected given the low N-

size. The test items were judged acceptable for proceeding with experiments 1 and 

2. 
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CHAPTER 5 

EXPERIMENT 1 

 

In this experiment, I examine the differences between the contributions of 

situational interest components to the story conditions. I also investigate differences 

in comprehension and recall of short narrative texts that vary in terms of 

concreteness and interestingness. The results of the comprehension tests for this 

experiment are, for purposes of comparison, examined with both analyses of 

variance (ANOVA) and analyses for Bayesian model selection. Furthermore, to 

satisfy an additional purpose for this experiment, a description is provided about 

my experiences as a non-specialist of mathematics or statistics in attempting to use 

Bayesian statistics, followed by a discussion regarding the efficaciousness of data 

analysis using Bayesian statistical methods by a non-specialist of statistics. An 

overview of Bayesian statistics also is provided in the Methods section. 

 

Methods 

Participants 

The participants in Experiment 1 were first-year students, aged 18-19, 

enrolled in four four-skills English classes in an intensive English program at a 

private university near Osaka, Japan. The focus of the course was to enable 

students, via accelerated classes in a variety of academic skills (such as writing, 

reading, making presentations, and discussing global issues), to eventually study 
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abroad at a university in an English-speaking country. While the program was 

intended to attract students who had strong motivation to learn English, in fact, 

class populations could contain a proportion of students who were also interested in 

completing their university English requirements at a more accelerated rate than if 

they took English classes as part of their regular departmental regimen. 

Additionally, the test used to place students in classes of the appropriate English 

proficiency level was, at least anecdotally, not always an excellent tool for doing 

so. Consequently, classes typically could contain students with English proficiency, 

on any or all of the four skills (reading, listening, speaking, writing) ranging from 

very low to very high. Four classes within the intensive course, each representing a 

different academic major, contained participants for this experiment. Originally, a 

total of 79 students (Female students = 50; Male students = 29) was enrolled in the 

four classes. For a variety of reasons, including absences and missing or unusually 

patterned data, the number of participants was reduced by 14 to a total of 65 (for 

further details, see Chapter 4, Preliminary Analyses). 

Details of the participants’ majors, TOEFL iBT reading scores, and results 

from the assessment of vocabulary size are presented in Table 37.  
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Table 37. Participant Details for Experiment 1 

 
Major 

 
Sex 

Average TOEFL 
iBT reading score 

Average Vocabulary 
Levels Test score 

  
M 

 
F 

 1,000 
level 

2,000 
Level 

Management 7 11 14.40 29.00 58.77 
Literature 2 12 11.87 29.76 57.88 
Economics 10 7 12.94 29.79 57.74 
Humanities 5 11 13.22 29.33 57.94 
Total 24 41 13.11 29.47 58.08 

Note. iBT = Internet-based test. 
 

Instrumentation 

The instruments used in this experiment were an assessment of receptive 

vocabulary size, a test of reading proficiency (TOEFL iBT reading section), a story 

summary interest questionnaire assessing pre-reading interest, an interest 

questionnaire, and a comprehension and recall test on two stories (Lost Hamster 

and The Flying Lesson), which included, along with sections assessing 

comprehension of specific information, inference-based comprehension, and total 

recall, items assessing post-reading impressions of interest and difficulty in the 

stories. 

 

Story Summary Interest Questionnaire 

The story title and description interest questionnaire (Appendix J) was 

intended to gauge the anticipated interest of students in the stories, and to compare 

the degree of interest participants perceived in the target stories in comparison to 

other storylines. This questionnaire presented five synopses of stories entitled The 

Flying Lesson, Lost Hamster, High School Story, Bad Knees, and Boys Only. Drafts 
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of four of the stories had already been written. High School Story, Lost Hamster, 

and Boys Only were original stories written by myself, and The Flying Lesson 

(Appendices F and G) was a modified version of a children’s story of the same 

name by Gurin (1996). The synopses were intended to display a range of 

interesting to uninteresting storylines. On a 6-point Likert scale, students rated their 

anticipated interest in reading the stories described. 

 

Interest Questionnaire 

The interest questionnaire (Appendix A) had 50 items intended to reflect the 

perception of seven interest components (ease of comprehension, concreteness, 

unpredictability, personal relevance, excitement, attention and engagement, and 

socialness). The development and validation of this instrument are described in the 

Pilot Study (Chapter 4). The purpose of the instrument was to evaluate differences 

between the contributions of each interest component in relation to comprehension 

test scores. The questionnaire was bilingual, with Japanese translations of the 

original English items provided by a professional translator. 

 

Assessment of Receptive Vocabulary Size 

To ensure that the participants’ vocabulary knowledge was approximately 

similar, participants’ receptive vocabulary knowledge of the most common 1,000 

and 2,000 words in English was assessed using an English-Japanese version of the 

vocabulary levels test (Nation, 1990, Appendix K). The vocabulary levels test 
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sections measure receptive vocabulary size in terms of comprehension of English 

words batched in terms of commonness, that is, the 1,000 most common English 

words, 2,000 most common English words, and so on. In order to avoid the 

potential effects of guessing, the test items come in groups of 6 words and 3 

definitions. Choice of each correctly chosen word per definition is scored with one 

point. A perfect score for the 1,000 word level test is thirty points. A perfect score 

for the 2,000 word level test is 60 points. 

 

1 business 

2 clock    6   壁 

3 horse    3   馬 

4 pencil    4   鉛筆 

5 shoe 

6 wall 

 

A test-taker who receives a 50% correct score on a given vocabulary level can 

be said to comprehend 50% of the words within that level. Vocabulary knowledge 

at the 1,000 and 2,000 word levels were assessed for two reasons: (a) to ensure that 

no substantial differences existed in the vocabulary knowledge of the participants, 

and (b) to ensure that the participants’ vocabulary comprehension was sufficiently 

high that the stories used in the study would not become incomprehensible because 

of vocabulary knowledge deficits. The aim of the study was not to ensure that 

participants understood every word of the stories used, nor to understand enough 

words (i.e. 95-98%, Hu & Nation, 2000) to achieve sufficient comprehension to 

read burden-free. The vocabulary levels test was chosen over other vocabulary 
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knowledge instruments because it has been demonstrated to have strong reliability 

(Beglar, 2000) and could be administered and scored quickly. 

 

Comprehension and Recall Test 

In the two experiments, comprehension and recall of short fictional texts 

(short stories) were evaluated in different conditions and compared. 

Comprehension and recall tests were given for The Flying Lesson (Appendix L), 

Lost Hamster (Appendix M), Girls Story (Appendix N) and Boys Only (Appendix 

O). Reading abilities can be assessed via a range of instrument types, including 

multiple-choice, cued and delayed recall, cloze, fill-in-the-gap, and true-false. 

Although individual assessment tasks offer a constricted representation of reading 

comprehension (Brantmeier, 2006), it is not peculiar for reading researchers to use 

only one item type to measure comprehension, an approach that exacerbates the 

inevitable limitations of textual representation necessarily provided by any 

instrument. In this study, three kinds of item types were used: sentence verification, 

complete-the-sentence, and free recall (immediate and delayed). I chose these item 

types because I felt, for the purposes of the study, they ably assessed 

comprehension and recall of both explicitly stated information and indirectly stated 

information requiring inference. 

To measure comprehension and recall of the stories, students completed a test 

with four sections. The first section was comprised of sentence verification items. 

Sentence Verification Technique (SVT) assesses reading comprehension based on 
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the theory that individuals find and confirm meaning in texts by processing strings 

of linguistic items using previously existing knowledge (Royer, 2001; Royer, 

Hastings, & Hook, 1979). People who have knowledge of information should be 

able to confirm whether the meaning encoded in statements (either drawn verbatim 

from the text or paraphrased) accurately reflects that in the reading passages. An 

SVT-based test has four kinds of items: meaning-similar paraphrases of statements 

within a text, verbatim statements taken from the text, sentences that appear similar 

to sentences found in the text but that differ in meaning, and sentences that are 

structurally and semantically congruent with those of the text, but that contain 

information not related to that in the text. Test-takers confirm, by writing Yes or 

No, that the statements accurately reflect meaning within the text they have read. 

Research supports the validity and reliability of SVT as a measure of reading 

comprehension (e.g., Greene, Royer, & Anzalone, 1990; Marcotte & Hintze, 2009). 

It is likely that the SVT offers more validity than some other measures because it 

reduces the possibility of guessing answers correctly (S. Ross, personal 

communication, April 13, 2010). This second section targeted comprehension of 

specific, directly stated information in the stories. The second section of the test 

consisted of 10 multiple-choice items that targeted comprehension of indirectly 

stated information that required the participants to make inferences. The first two 

measured aspects of text comprehension: explicitly and indirectly stated 

information. These two sections were combined in the analysis and regarded as a 

measure of reading comprehension. In a third section, recall of text details and 
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structure was measured using a free recall test. As a basis for scoring, idea units 

were counted by two raters. An idea unit is manifested as language that reflects a 

single proposition (Carrell, 1983). Any informational linguistic segment that 

provides meaning in a text is adjudged an idea unit. An idea unit can include 

concepts, ideas, or their constituent structures (Riley & Lee, 1996). As Alderson 

(2000) points out, the concept of an “idea unit” is quite difficult to define, and for 

the use of idea units in research to be defensible, strong interrater reliability is 

essential. The test was scored with a ratio of total idea units (Carrell, 1983; Sadoski 

& Paivio, 2001) to incorrectly recalled idea units, that is, a proportion of incorrect 

recall to total recall. To examine durability of memory for the text details and 

structure, a delayed recall test was administered approximately three weeks after 

reading. The fourth section contained two items, one to assess post-reading interest 

and one to assess how difficult readers thought the stories were. 

 

Research Design 

Experiment 1 had an independent factorial design (between groups). Four 

classes of first-year students in an intensive English program at a university in 

western Japan were each divided randomly into four groups with approximately 

equal numbers of students. Data were drawn from each group under a different one 

of four interest-concreteness text conditions. 
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Procedures 

Approximately a week before data were collected, students were presented 

with a project announcement (Appendix P). The intended participants were also 

presented with a consent form in Japanese (see Appendix Q for the English version 

of this form; see Appendix R for the Japanese version) describing the activities 

required in the present studies. The students were informed that their 

confidentiality was guaranteed in all published or unpublished documents, and that 

their participation, or lack thereof, in the activities would have no influence on their 

course grades. The students were also informed that if they did not wish to 

participate, they would be given alternative activities during the class time used for 

the research activities. No student indicated they did not want to participate in the 

study. In the same class session, students took the vocabulary levels test (Nation, 

1990) and completed the story summary interest questionnaire. 

The main data collection occurred a week later. The participants were divided 

into four groups, and each group was assigned one of the four story conditions. To 

reduce possible influences of academic major, the story conditions were assigned 

within classes, meaning that each of the four academic major classes were divided 

into four story assignments. Conditions were assigned as evenly as possible 

between genders. Participants read two stories (a lower-interest and higher-interest 

story titled, respectively, Lost Hamster and The Flying Lesson), each with two 

versions (higher concreteness and lower concreteness). Vocabulary profiles (first 

1,000 and 2,000 words of English) and Flesch-Kincaid readability scores of the 
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stories are provided in Table 38. Flesch-Kincaid Reading Ease is a test developed 

for L1 readers. Scores are based on a formula that includes word, sentence, and 

syllable count. Lower numbers indicate less ease of reading. 

After the participants read their particular story, they completed the interest 

questionnaire. Upon finishing the interest questionnaire, both it and the stories were 

collected by myself or by the individual teaching the class. The comprehension test 

containing the first two sections of the test (targeting specific and inference-based 

information) was distributed. When students gave this portion of the completed test 

to the teacher or myself, they received the total recall section of the test. In this 

section, students were asked to write, in Japanese, all they could remember about 

the story they had read. The total recall test was distributed separately from the rest 

of the test, so the material in the first two test sections could not be used to assist 

recall. 

 

Table 38. Readability and Vocabulary Profiles for Story Conditions 

 
Condition 

Flesch- 
Kincaid 

Total 
tokens 

 
K1 tokens 

 
K2 tokens 

 
AWL 

 
Off-list 

LHHIC 80.2 1353 1061 
(78.4%) 

116 
(8.6%) 

7 
(.52%) 

169 
(12.5%) 

LHLC 80.9 1184 950 
(80.2%) 

77 
(6.5%) 

8 
(.68% 

149 
(12.6%) 

FLHIC 86.9 
 

990 750 
(75.76%) 

111 
(11.21%) 

1 
(.10%) 

128 
(12.93%) 

FLLC 87.5  868 672 
(77.42%) 

88 
(10.14%) 

2 
(.23%) 

106 
(12.21%) 

Note. HIHIC = higher interest-higher concreteness; LIHIC = lower interest-higher 
concreteness; HILC = higher interest-lower concreteness; LILC = low interest-lower 
concreteness. 
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Students were given all the time available in the 90-minute class to complete 

the interest questionnaire and comprehension test sections. Everyone was able to 

finish before the class ended. For participants who finished early, group discussion 

activities were provided, related to themes in the particular story students had read. 

Almost everyone finished within ten minutes of the end of class, and only one 

student out of the 65 whose data was used in the study finished fifteen minutes 

early. 

Three weeks later, a delayed recall test was given to the students. The form of 

the free recall test and the delayed free recall tests were identical. A schedule for 

Experiment 1 is provided in Table 39. 

 

Table 39. Data Collection Schedule for Experiment 1 

Week Groups 

1 Groups receive project announcement, take vocabulary levels test, 
and complete story title and description survey (pre-reading interest) 

  G1 G2 G3 G4 

2 HIHIC LILC HILC LIHIC 
5 DR HIHIC DR LILC DR HILC DR LIHIC 

Note. Week numbers refer to the weeks in the experiment. DR = Delayed recall; HIHIC = 
higher interest-higher concreteness; LIHIC = lower interest-higher concreteness; HILC = 
higher interest-lower concreteness; LILC = low interest-lower concreteness. 

 

Results 

Pre- and Post-Reading Interest 

Participants’ perceptions of how interesting the stories were was recorded 

before and after they read them. To investigate differences between reading 

conditions, a mixed method ANOVA was conducted on the data with SPSS 13.0 

for Windows. It is apparent from the descriptive statistics (Table 40) that students 
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perceived The Flying Lesson as more interesting than Lost Hamster. Interest 

increased post-reading for Lost Hamster in both higher and lower concreteness 

conditions, while it decreased slightly in the The Flying Lesson lower concreteness 

condition. No significant difference was found for pre- and post-test interest F(1, 

61) = 3.27, p = .08, partial eta2 = .05. A main effect was found for between-subjects 

effects, F(3, 61) = 21.21, partial eta2 = .51. Comparisons (Bonferroni) revealed that 

significant differences were found (p < .05) between the higher concrete Lost 

Hamster condition and both conditions of The Flying Lesson, and between the 

lower concrete Lost Hamster condition and both conditions of Flying Lesson, while 

no significant differences were found between the two Lost Hamster conditions, 

nor between the two Lost Hamster conditions; in other words, the stories intended 

to be less interesting were considered significantly less interesting than the stories 

that were intended to be more interesting. 

 

Table 40. Descriptive Statistics for Pre- and Post-Reading Perceived Interest in 

Stories 

 Condition N M SD 

Pre-reading LHHIC 15 2.53 1.13 
 LHLC 17 2.41 0.87 
 FLHIC 15 4.20 1.15 
 FLLC 18 4.83 0.92 
Post-reading LHHIC 15 2.73 1.46 
 LHLC 17 3.24 1.28 
 FLHIC 15 4.27 0.90 
 FLLC 18 4.67 1.49 

Note. LHHIC = Lost Hamster Concrete; LHLC = Lost Hamster Abstract; FLHIC = Flying 
Lesson Concrete; FLLC = Flying Lesson Abstract. 

 

Levene’s test (Table 41) was significant for post-reading interest, signifying 

that assumption of homogeneity of variances was violated. However, Field (2009) 
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suggests that Levene’s test is not the best way to check the assumption of 

homogeneity, and he suggests also using a comparison of the ratio of the highest 

and lowest variances with the critical values of Hartley’s Fmax test. The variance 

ratios for the four pre- and post-reading conditions were, respectively, 1.69 and 

1.41, while the critical value for the four groups was approximately 3.5. Because 

the variance ratios were much smaller than the critical values, the differences in 

variances, according to Field, are likely not problematic. 

 

Table 41. Levene’s Test of Homogeneity of Variances for Perceived Pre- and 
Post-Reading Interest 

Condition F df1 df2 p 

Pre-reading 0.64 3 61 .59 
Post-reading 4.89 3 61 .00 

 

Reading Difficulty 

Reading difficulty ratings were collected for the story conditions in both 

experiments. In experiment 1, the story conditions consisted of a concrete version 

of Lost Hamster (less interesting story), an abstract version of Lost Hamster (less 

interesting story), a concrete version of The Flying Lesson (more interesting story), 

and an abstract version of The Flying Lesson (more interesting story). 

To evaluate differences in perceived difficulty of the four story conditions, a 

one-way independent ANOVA was conducted. Descriptive statistics are presented 

in Table 42. Higher mean scores reflect less perceived difficulty. The lower 

concrete version of Lost Hamster (LHLC) received the highest mean score and the 

lower-concrete version of The Flying Lesson received the lowest score. 
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Table 42. Descriptive Statistics for Perceived Reading Difficulty 

Condition N M SD 

LHHIC 15 4.86 0.77 
LHLC 17 5.05 0.62 
FLHIC 15 4.94 1.39  
FLLC 18 4.13 1.20 

Note. Higher Means = Less Difficulty; LHHIC = Lost Hamster Concrete; LHLC = Lost 
Hamster Abstract; FLHIC = Flying Lesson Concrete; FLLC = Flying Lesson Abstract. 

 

Levene’s test (Table 43) was significant at p < .05, indicating that the 

assumption of homogeneity of variances was violated. However, as noted 

previously in the section about pre- and post-reading interest scores, a useful 

alternative evaluation of homogeneity of variance is a comparison of the largest and 

smallest variation with the conditions with critical values from Hartley’s Fmax test. 

The approximate critical value for a four-condition analysis with an average n-size 

of 16.25 is 3.5, while the ratio of highest to lowest variation in the data for 

perceived difficulty was 1.55. Because of the variance ration is lower than the 

critical value, the variance within this data is unlikely to disallow the use of 

ANOVA.The ANOVA showed a significant effect was found, F(4, 60) = 6.94, p 

< .05. 

 

Table 43. Levene’s Test of Homogeneity of Variances for Perceived Difficulty 

Scores 

Condition F df1 df2 p 

Difficulty 3.99 3 61 .01 

 

Comparisons (Bonferroni) revealed that FLLC was perceived as significantly 

more difficult than LHLC. No other significant differences in difficulty were found. 

It is noteworthy that the Flesch-Kincaid reading ease scores (Table 38) for these 



 

 

164 

two stories indicated FLLC was the easiest of the four story conditions, the 

opposite of what the students perceived. 

 

Hypothesis 1: Interest qualities and story conditions 

To address hypothesis 1, the following question was asked: “For L2 learning 

readers of short narrative texts, do the measured degrees of seven qualities (ease of 

comprehension, concreteness, unpredictability, personal relevance, excitement, 

attention and engagement, and socialness) hypothesized to underlie the 

psychological construct situational interest differ in varying conditions of interest 

and concreteness?” An affirmative answer was hypothesized. 

To investigate the hypothesis, a one-way mixed-design ANOVA was 

conducted to compare the effects of four concrete-interest story conditions on seven 

levels representing qualities that support situational interest. Situational Interest, 

with seven levels, was used as an independent within-subjects variable, Story 

Condition, with four levels [higher concreteness-lower interest (LIHIC), lower 

concreteness-lower interest (LILC), higher concreteness-higher interest (HIHIC), 

and lower concreteness-higher interest (HILC), was used as a between-subjects 

independent variable, and Rasch person abilities measures (in logits) derived from 

interest questionnaire data were used as the dependent variable. Descriptive 

statistics are provided in Table 44. 
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Table 44. Descriptive Statistics for Interest Qualities Related to Four Story 
Conditions 

Interest Quality Group N M SD 

Ease LHHIC 15 2.99 2.69 

LHLC 17 3.33 1.87 

FLHIC 15 2.55 2.43 

FLLC 18 2.42 2.60 

Total 65 2.82 2.38 
Unpredictability  LHHIC 15 0.96 1.43 

LHLC 17 0.63 1.08 
FLHIC 15 0.88 1.29 
FLLC 18 1.41 1.29 
Total 65 0.98 1.28 

Concreteness  LHHIC 15 0.55 1.21 
LHLC 17 0.82 0.94 
FLHIC 15 0.77 1.61 
FLLC 18 0.99 1.31 
Total 65 0.79 1.26 

Personal 
Relevance 
 

LHHIC 15 -1.48 2.06 
LHLC 17 -0.70 1.58 
FLHIC 15 -1.65 1.81 
FLLC 18 -0.61 1.51 
Total 65 -1.07 1.76 

Socialness LHHIC 15 -1.56 1.71 
LHLC 17 -0.68 1.46 
FLHIC 15 -1.21 2.05 
FLLC 18 -0.18 1.11 
Total 65 -0.87 1.64 

Attention and 
Engagement 

LHHIC 15 -0.30 1.34 
LHLC 17 -0.19 1.19 
FLHIC 15 -0.44 1.35 
FLLC 18 0.43 1.37 
Total 65 -0.10 1.33 

Excitement  LHHIC 15 -1.05 1.81 

LHLC 17 -0.99 1.74 

FLHIC 15 -0.16 2.08 

FLLC 18 0.57 1.90 

Total 65 -0.38 1.96 

Note. Values are Rasch person ability logits derived from interest questionnaire raw 
scores. LHHIC = Lost Hamster Higher Concreteness; LHLC = Lost Hamster Lower 
Concreteness; FLHIC = Flying Lesson Higher Concreteness; FLLC = Flying Lesson Lower 
Concreteness. 
 

Levene’s test (Table 45) was not significant at p < .05 for the four story 

conditions across seven factors, indicating that the assumption of homogeneity of 

variances was not violated. 
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Table 45. Levene’s Test of Homogeneity of Variances for Situational Interest 

Factors 

Factor F df1 df2 p 

Ease  0.81 3 61 .49 
Unpredictability 0.58 3 61 .63 
Concrete 1.10 3 61 .36 
Personal Relevance 0.48 3 61 .70 
Socialness 1.81 3 61 .15 
Attention and 
Engagement 0.26 3 61 .85 
Excitement 0.26 3 61 .85 

 

Tests of between-subjects effects showed there was a non-significant (ns) 

main effect for story condition, F(3, 61) = .881, p = .46), ns. Mauchley’s Test was 

significant (p = .00), so sphericity was not assumed, and Greenhouse-Geisser 

results for within-subjects effects were used. There was a significant effect for 

situational interest, F(2.7, 61) = 106.6, p < .05, partial eta2: .64; thus, irrespective of 

the story conditions, significant differences existed between the situational interest 

factors. Within-subjects contrasts revealed that significant differences existed 

between all seven interest qualities. There was a significant main effect for 

interaction between situational interest and story conditions, F(3, 61) = 3.53), p 

< .05; partial eta2: .13. Contrasts revealed that all differences between situational 

interest qualities related to each story condition were significant (p < .05). This 

means that the scores for the interest factors varied significantly depending on the 

story conditions. Therefore, the hypothesis that manifestations of situational 

interest components would differ according to interest-concreteness conditions was 

supported. 
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Hypotheses 2, 3, and 4: Interest and comprehension/recall 

The viability of directional hypotheses 2 (Interest is related significantly and 

positively with reading comprehension and recall), 3 (Interest experienced with 

concrete texts will result in significantly better reading comprehension and recall 

than for texts that are interesting and abstract) and 4 (Concrete texts facilitate 

comprehension and recall more than interest. Therefore, comprehension test scores 

for texts that are high(er) interest-concrete, low(er) interest-concrete, high(er) 

interest-abstract, and low(er) interest-abstract will show significant differences, and 

these differences will have the following hierarchy: HICON > LICON > HIABST > 

LIABST) were investigated by having participants in four classes read stories in 

four interest/concreteness configurations and taking a comprehension/recall test. 

The independent variable was the story condition with four levels (the four interest-

concrete configurations) and the dependent variable was the test scores. The test 

consisted of three sections. The third section, a free recall test administered 

immediately after the stories were read, and a delayed recall test taken three weeks 

later, was intended to measure recall of text details (although it is difficult to 

disambiguate the influence of text comprehension from this latter test). The results 

are presented below. 
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Comprehension of Concrete-Interest Stories 

A one-way ANOVA was conducted to investigate differences between the 

test scores for the comprehension test in the four concrete/abstract story conditions. 

The descriptive statistics are provided in Table 46. 

 

Table 46. Descriptive Statistics for Concrete/Abstract Story Comprehension Tests 

     CI 

Condition N M SD SE lower upper 

LHHIC 15 1.14 1.11 0.30 0.49 1.78 
LHLC 17 1.56 1.01 0.23 1.07 2.04 
FLHIC 15 1.15 0.67 0.17 0.79 1.51 
FLLC 18 0.98 0.97 0.24 0.46 1.50 

Note. Values are Rasch person ability logits derived from comprehension test raw scores. 
LHHIC = Lost Hamster high concreteness version; LHLC = Lost Hamster low concreteness 
version; FLHIC = Flying Lesson high concreteness version; FLLC = Flying Lesson low 
concreteness version 

 

Levene’s test of homogeneity of variances (Table 47) was not significant at p 

< .05, indicating that the assumption of equal variances was met. No main effect 

was found, F(3, 61) = 1.19, p = .32, indicating no significant differences were 

found between any of the four test conditions and the null hypothesis was not 

rejected. None of the hypotheses for the comprehension test were supported by the 

data. 

 

Table 47. Levene’s Test of Homogeneity of Variances for ANOVA 

Levene statistic df 1 df 2 p 

1.26 3 61 .29 

 

A mixed-design repeated-measures ANOVA was conducted to examine 

differences between the immediate and delayed free recall tests in four story 



 

 

169 

conditions. The story condition [Lost Hamster concrete (LHHIC), Lost Hamster 

abstract (LHLC), Flying Lesson concrete (FLHIC), Flying Lesson abstract (FLLC)] 

was the between-subject independent variables and the within-subjects variable was 

the test time (immediate and delayed). The scores (dependent variable) used in the 

comparisons were derived by dividing the average of the two raters’ free recall 

error scores by the average of the two raters’ total free recall scores, then dividing 

by 100 to render the scores as percentages. The percentages represent the 

proportion of incorrect idea units to the number of total idea units recalled by the 

participants. Therefore, higher numbers denote lower correctness of recall 

compared. Descriptive statistics are presented in Table 48. 

 

Table 48. Descriptive Statistics for Free Recall Between- and Within-subject 

Groups 

Condition Group N M SD 

Recall LHHIC 15 6.78 3.12 
 LHLC 17 5.59 5.06 
 FLHIC 15 4.20 3.30 
 FLLC 18 10.26 6.20 
Delayed recall LHHIC 15 8.79 4.32 
 LHLC 17 9.45 5.43 
 FLHIC 15 9.17 5.40 
 FLLC 18 12.98 7.19 

 

Levene’s test of homogeneity of variances (Table 49) was not significant, 

indicating acceptably even variance across conditions. 
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Table 49. Levene’s Test of Homogeneity of Variances for ANOVA of Free Recall 
Scores 

Condition F df1 df2 p 

Recall 2.33 3.00 61.00 .08 
Delayed 
Recall 1.50 3.00 61.00 .22 

 

A significant effect was found for the time factor (immediate versus delayed 

recall), F(1, 61) = 16.4, p < .05, partial eta2 = .21, which means that a greater 

percentage of errors occurred in recall in the delayed recall condition. A between-

subject main effect was found at p < .05, F(3, 61) = 5.07, partial eta2 = .20. 

Pairwise comparisons revealed that a significant difference existed between LHHIC 

and FLLC, between LHLC and FLLC, and between FLHIC and FLLC, with the 

FLLC condition possessing significantly more errors than the other three conditions 

(irrespective of immediate versus delayed recall conditions). No significant 

different was found between LHHIC and LHLC or between LHLC and FLHIC in 

the percentage of recall errors. One-way ANOVAs were conducted separately on 

the immediate and delayed recall scores to examine differences between the four 

story conditions. Significance was found, F(3, 61) = 5.42, p < .05, and comparisons 

(Bonferroni) showed a somewhat different pattern of significant differences, with 

differences revealed only between LHLC and FLLC, FLHIC and FLLC. For the 

delayed recall tests conditions, no significant differences were found, F(3, 61) = 

1.96, p = .13. 

These results do not support hypotheses 2, 3, and 4 for Experiment 1. It was 

expected that the recall scores would be significantly different for the four story 

conditions, both in immediate and delayed recall, such that scores would occur in 
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the following order: HIHIC > LIHIC > HILC > LILC. The finding then of the 

hierarchy of means of HIHIC > LILC > HIHIC > HILC, with no significant 

difference between the higher concrete, higher interest story condition and the 

lower-concrete, lower interest story condition, was unexpected. 

 

Bayesian Analyses 

The data from the comprehension test scores from Experiment 1 were 

analyzed using a Bayesian approach for model selection. A Fortran 90 program 

(Mulder, Hoijtink, & de Leeuw, 2012) for calculating Bayes factors for 

multivariate normal linear inequality and equality constrained models, or BIEMS 

(Mulder et al., 2010; Mulder et al., 2012; Mulder, Klugkist, van de Schoot, Meeus, 

Selfhout, & Hoijtink, 2009) was used to compare the model viability represented 

by hypotheses 2, 3, and 4 of experiment 1. The purpose of this analysis was three-

fold. First, I wanted to compare the procedures and results of the ANOVA 

conducted on the comprehension test results with those of Bayesian model 

selection. Second, because Bayesian methods have not yet, to my knowledge, been 

used in L2 research, for reader edification a description of Bayes theorem and how 

it is used in analyses is provided, as well as an overview of typical criticisms of null 

hypothesis significance testing (NHST) expressed by scholars who claim Bayesian 

methods are a better alternative for data analysis. Third, in order to provide insight 

into whether Bayesian methods can practically be used by non-specialists 

conducting L2-focused research, I wanted to offer a qualitative narrative of my 
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experiences to use such methods for the present study. This narrative is presented 

in the discussion section of Experiment 1. 

 

Bayesian Statistics 

A second approach to data analysis in this study is based on Bayesian 

statistics, using inequality constrained hypotheses. The reason for doing so is to 

explore and compare in detail the outcomes of the two statistical procedures. 

Because few L2 researchers are aware that in many professional fields Bayesian 

statistics constitutes a viable “alternative” school to traditional statistical 

approaches, with an alternative set of tools for statistical analyses, I believe it 

would be useful to provide a description of Bayesian statistical approaches with a 

comparison to those of conventional null hypothesis-based approaches, and, in the 

present studies, analyses of data using both approaches and a comparison of the 

results. 

In this section, I provide an overview of Bayesian statistics, with a focus on 

model selection using a Bayesian method for evaluating informative hypotheses. I 

also describe some of the criticisms made by Bayesians regarding frequentist null 

hypothesis significance testing (NHST) and in support of Bayesian approaches, and 

I will suggest possible advantages of using Bayesian statistics in L2 learning 

research. 
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Bayes Theorem 

Bayesian statistical procedures are drawn from the work of 18th century 

mathematician Thomas Bayes. Bayes’s posthumously published solution to a 

problem of “inverse probability” contained a description of the formula that has 

come to be known as Bayes theorem. The theorem, and the many statistical 

procedures that have been inspired from it, permits the numerical evaluation of the 

relationship between two conditional probabilities: (1) the probability of 

events/evidence/data occurring given certain events have happened or specific 

hypotheses are true, and its inverse, (2) the probability that certain events have 

happened or specific hypotheses are true given the existence of other 

events/evidence/data. 

The distinctive feature of the formula is the prior probability (often referred 

to as the prior). The prior represents a degree of knowledge or belief about model 

parameters before data is collected. In a basic application of Bayes formula, the 

product of the prior and the conditional probability of data occurring given a certain 

parameter is divided by the probability of the parameter, or vector of parameters, 

defining the sample space to produce a posterior probability or the posterior. The 

formal (simple) version of Bayes formula is: 

 

𝑃(𝐴|𝐵) = 
𝑃(𝐵|𝐴)𝑃(𝐴)

𝑃(𝐵)
 

 

Where A is the parameter(s) under investigation and B is the data. 
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In a typical Bayesian analysis, the P(B│A) is the likelihood of the data fitting 

the model. 

 

A simple example 

This formula is rather abstract, so it helps to present a simple example (drawn 

from an example by Bonilla, 2011) using fictional data. 

Research in domains outside of L2 learning has established that the 

motivational variable interest can have a powerful effect on cognitive processes 

important to reading comprehension. A researcher wants to learn whether interest 

influences reading comprehension; specifically she wants to know the answer to the 

question, “Given students are experiencing interest in a text, what is the probability 

they will pass a comprehension test about the text?” She has students, pre-selected 

for differences in topic interests, read a story. Forty-five percent of the students 

regard the story as interesting and 55% find the story boring. The students take a 

post-reading comprehension test. Higher and lower comprehension scores are 

defined in this example as “pass” and “fail.” Sixty-five percent of the students who 

thought the story was interesting (I) passed the test, and 35% of the students who 

did not find the story interesting (non-I) passed the test. Figure 8 shows the 

relationships between the I and Pass groups. 
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Figure 8. Visual Representation of Pass Group to Interest Group. 

 

The likelihood of students’ passing the test given that they thought the text 

was interesting, that is, the probability of the data occurring within the interest (I) 

condition (the bold-bordered rectangle on the left), is given as 65%. In probability 

notation: 𝑃(𝑃𝑎𝑠𝑠|𝐼𝑛𝑡) = .65. 

While one could imagine this outcome as an object of interest for researcher, 

in this case, the researcher really wants to know the probability of students’ being 

interested in the text, given the event of passing the test, rather than the probability 

of the students’ passing the test, given they are interested. Superficially, these two 

conditional probabilities might appear similar. However, the distinction should 

become clearer when considering other inverse conditional probability pairs, such 

as the probability of having influenza given one has a runny nose versus the 

probability of having a runny nose given one has influenza. 
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The researcher is interested in the probability of the hypothesis being true in 

light of the evidence. In the example, this is represented by the probability that the 

interesting text was read, given the test scores: 𝑃(𝐼|𝑃𝑎𝑠𝑠). To learn this, we need 

to evaluate the extent to which, in terms of probability, the intersect of the interest 

group and the pass group (I ∩ Pass) contributes to the Pass group. Bayes formula 

can be used to acquire this information: 

 

𝑃(𝐼𝑛𝑡|𝑃𝑎𝑠𝑠) = 
𝑃(𝑃𝑎𝑠𝑠|𝐼)𝑃(𝐼)

𝑃(𝑃𝑎𝑠𝑠)
 

The values in the numerator are already known: 

𝑃(𝑃𝑎𝑠𝑠|𝐼) = .65 

𝑃(𝐼) = .45 

 

P(Pass) is shown in Figure 8 as the rectangle in the middle. It has two parts: 

(A) the section contributed by I condition, and (B) the section from the non-I 

condition (students who did not find the story to be interesting). To calculate 

P(Pass), these two parts are added. 

To calculate (A), which is the intersect of P(I) and P(Pass) (in probability 

notation: P(I) ∩ P(Pass)), 𝑃(𝑃𝑎𝑠𝑠|𝐼) is multiplied by P(I). This is already given 

in the numerator: .65 * .45 = .293. 

Because probabilities of a given space must add up to 1, the space covered by 

non-I is 1 ̶ P(I) and (B) is determined by finding what part of 1 ̶ P(I) is accounted 

for by P(Pass): .35 * (1 ̶ P(I)), or .35 * .55 = .193. 

Therefore, P(Pass) = .293 + .193 = .486. 
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Using Bayes formula with these values: 

𝑃(𝐼|𝑃𝑎𝑠𝑠) = 
.293

.486
 = .60 

If a student received a passing score on one of the comprehension tests, there 

is a 60% chance a randomly encountered student had read the interesting text and a 

40% chance that such a student read a non-interesting text. To a Bayesian, this 

provides a degree of support for the hypothesis that interest positively relates with 

reading comprehension, by which inferences and decisions about future directions 

for investigations into the relevant hypotheses can be made. Rules of thumb about 

strength of support have been proposed also, in connection to the use of Bayes 

factors (see below), although interpreting these “rules” as comparable to 

conventional benchmarks of statistical significance (e.g., p < .05) is rejected by 

Bayesians (Kluytmans, van de Schoot, Mulder, & Hoijtink, 2012). 

This simple illustration elides over a point that requires elaboration. The prior 

in this example, P(I), was a known, discrete quantity, which is usually not the case 

in Bayesian analyses. Mathematically, the prior represents the probability of a 

parameter or parameters across all conditions of a model, and in order to relate the 

inverse probabilities comprising Bayes’ theorem, this measurement is necessary. 

However, this probability—the prior—does not arise from the data in the way that 

statistical models are derived from data sets in conventional statistics. Instead, the 

prior represents a degree of belief or uncertainty in the probability of parameters 

under inspection. 
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Additionally, this is ordinarily manifested as a distribution, not a discrete 

value as shown in the simple example above, because in real world contexts, 

phenomena are distributed in often predictable patterns. Researchers model 

phenomena by encoding distributions mathematically using probability distribution 

functions (PDFs) whose graphical dimensions are defined with parameters (or 

vectors of parameters). The Gaussian (or “normal”) distribution, for example, has 

two parameters, the mean (the most expected value) and the standard deviation (the 

degree of dispersion of the data). 

In a conventional statistical analysis, a model (in the form of a PDF) is 

selected based on the data collected, and its parameter values are estimated. 

Typically, this involves producing a maximum likelihood function whose values 

are estimated that make the data most probable (or “likely”) to have occurred. 

Simply put, these values are found by taking the (partial) derivative of a likelihood 

function upon setting the x-values to zero (because the slope of a distribution at its 

highest or “maximum” point is zero). These parameter values are then used to 

summarize the observed data and make inferences about hypotheses. 

In Bayes theorem, the likelihood of the data occurring (which often is 

represented in traditional statistics as the function derived from MLE) given the 

parameter (or parameter vector), shown as 𝑃(𝐵|𝐴) above, is multiplied by the 

prior probability, P(A), and normalized to produce its inverse, the probability of the 

parameter (or vector of parameters), given the data. This is the distinctive value of 

approaches based on Bayes theorem, and it is enabled by the prior. 
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The prior PDF reflects the degree of confidence or uncertainty the researcher 

has about experimental outcome (or other phenomenon) at hand. In the case of a 

normally distributed PDF prior, the degree of dispersion of the data (i.e. the 

standard deviation of the data) is a reflection of the degree of uncertainty the 

researcher has in hypothesized outcomes, with greater dispersion reflecting greater 

uncertainty. The degree of conceivable outcomes of a mathematical operation, 

especially one related to probabilities, is a called the parameter space. Outcomes of 

any probability function must occur within this space, the realm of what is 

numerically possible. For example, a test-taker might attain a perfect score of 100 

on a difficult test, or a score of zero if no items are answered correctly, even if in 

real-world applications no such scores occur. More broadly, a test might have 

scores that are only positive, yet mathematically, scores could be considered 

conceivably realized as negative numbers. In Bayesian statistics, the amount of this 

parameter space that the prior accounts for is referred to as the complexity of the 

Bayesian model; this concept is expanded upon below. The larger the portion of 

parameter space accounted for by the prior, the less certainty the researcher has in 

his prior knowledge or belief in the outcome. 

P(B), serves as an expression which renders the numerator as a proper 

probability function. Proper in this case refers to a probability distribution (or 

density) that sums or integrates to 1. The process of transforming an expression 

into a proper probability form is called normalizing the expression. Therefore, the 

term in the denominator of the Bayesian formula is called the normalizing constant. 
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The probability of B in this case refers not to a discrete value but to all the values 

of B totaled (or integrated) across the sample space. 

Producing a solution to a problem using Bayes’ formula is simple in the 

unconventional situation of using only point or discrete values, but it should be 

easy to see that producing a solution to the formula when the terms are rendered as 

probability distributions can become quite complicated. Indeed, until recently, 

solving the required integrals for many Bayesian problems was untenable. 

However, computer technology has enabled the use of sophisticated algorithms, 

such as Gibbs sampling, which can produce approximate samplings from 

multivariate distributions and thereby provide desired parameter values for the 

PDFs in question. 

 

Prior Probabilities 

The prior both distinguishes Bayesian procedures and provokes controversy 

about them. Because many different priors can be selected, many different results 

(posteriors) can result from the same object of investigation. 

One way to specify a prior distribution of the mean is to designate as equally 

probable any real number value, i.e. the likelihood of every value for 𝜇 between 

−∞ and ∞. This kind of uninformative prior would represent a lack of knowledge 

or belief about parameters under investigation. Bounded priors that reflect limits on 

the range of possible parameters while still keeping values equally distributed are 

also be relatively uninformative. Alternate priors reflecting more subjective beliefs 
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or substantial knowledge about the prior probabilities are also possible. As noted in 

the previous section, a prior that is relatively uninformative (unbiased) and 

consonant in form with the data can be produced using small subsections of the 

data (called minimal training samples). Prior distributions can be generated using 

Gibbs sampling, a Markov china Monte Carlo algorithm which can draw vast 

numbers of samples from probability distributions in order to produce a string of 

informative observations when acquiring real-world observations is not feasible. 

While BIEMS software enables researches to specify subjective priors, the 

assignment of a prior is also simplified by the software by the generation of a 

default prior using Gibbs sampling. The default prior is intended (Mulder, et al. 

2009) to obtain a balance between complexity and fit such that the resulting Bayes 

factors have “an appropriate Occam’s razor for testing equality and inequality 

constrained models” (Mulder, et al. 2012, p. 5). Equality and inequality constrained 

models are also known as informative hypotheses. 

 

Informative Hypotheses 

For the experiments described in this paper, of concern to us in particular is 

the evaluation of informative hypotheses. An informative hypothesis contains 

information about the ordering of parameters in hierarchical arrangements. As 

Hoijtink (2011) stated: 
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When scientists formulate their theories, expectations, and hypotheses, they 

often use statements like: ``I expect mean A to be bigger than means B and 

C"; ``I expect that the relation between Y and both X1 and X2 is positive"; 

and ``I expect the relation between Y and X1 to be stronger than the relation 

between Y and X2". Stated otherwise, they formulate their expectations in 

terms of inequality constraints among the parameters in which they are 

interested, that is, they formulate Informative Hypotheses. (p. xiii) 

 

Bayesian evaluation of inequality constrained hypothetical models uses an 

encompassing prior (also called an unconstrained prior) which models are nested 

and analyzed using Bayes factors. 

 

Encompassing Priors 

For the purpose of illustrating the use of encompassing (unconstrained) 

priors, I will use a simple example. Some research leads to the hypothesis that in 

general females and males are likely to be interested in different kinds of reading 

material. Given that interest has been theorized to promote increases in attention, 

concentration and perseverance, qualities which in turn improve learning, a 

reasonable hypothesis might be that there are gender-based differences in the 

comprehension of texts whose themes are more interesting to one gender over 

another, even among L2 readers. In the case of males and females reading a text 

believed to be especially interesting to females (Female-oriented Narrative, or 

FON), a hypothesis could be proposed that claims females will score higher than 

males on the comprehension test. A second hypothesis is that reading in an L2, 

even using easy texts, involves processes that undermine interest-based benefits to 

reading comprehension, hence eliminating potential differences related to interest 



 

 

183 

and gender. A third hypothesis holds males are more competitive than females, 

which could result in higher test scores for males over females, even if females are 

more interested in the text. Of course, other hypotheses are possible, and other 

variables could be included to more rigorously examine the question of gender and 

interest related to reading comprehension. For the sake of simplicity, I will keep to 

only three hypotheses. In the FON study, in terms of hierarchy of means, where μ1 

is the mean score for males and μ2 is the mean score for females, the three 

hypotheses manifest as: 

 

H1: (μ1 < 𝜇2) 

H2: (μ1 = μ2) 

H3: (μ1 > 𝜇2) 

 

Another hypothesis, which represents the encompassing prior, makes no claims 

about the relationship between the means: 

H4: (μ1, μ2) 

The encompassing prior permits the range of possible scores on the test. Note 

that H1, H2, and H3 are nested within H4. This simplifies greatly the procedure of 

assigning priors to the hypotheses, because the priors for the nested models follow 

directly from the encompassing prior; the only prior that needs to be specified is the 

encompassing prior (Klugvist, 2008). According to Klugvist (2008) designation of 

the encompassing prior should be guided by the following rules: (a) all model 

parameters are independent; (b) the distributions of parameters within each model 

should be equal; for example, p(μ1|H1) = p(μ2|H1); and (c) the unconstrained 
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(encompassing) prior should be relatively uninformative. With this framework, 

direct comparisons of the probabilities of multiple hypotheses can be conducted, 

without recourse to post hoc tests, using Bayes Factors. 

 

Bayes Factors 

A Bayes factor is a ratio of the probabilities (marginal likliehoods) of two 

models by which the relative support for one model can be ascertained. Two 

qualities essentially contribute to the calculation of Bayes factors: complexity and 

fit. A parameter space that accounts for all possible parameter arrangements (i.e. 

the encompassing model, M0) can encompass all possible outcomes permitted by 

the parameters, such as all negative and positive numbers. However, some 

restrictions are known beforehand about the data; perhaps, for example, only 

positive numbers will occur on a reading test. Complexity can refer to the amount 

of unconstrained parameter space accounted for by known limitations of the data 

that can occur, or it can refer to designated limits based on prior knowledge or 

belief; as such, the mathematical truncation of the unconstrained parameter space 

represents a quantification of background knowledge (Kluytmans, van de Schoot, 

Mulder, & Hoijtink, 2012). Prior knowledge that is vague (relatively 

uninformative) will represent a larger span of the unconstrained parameter space, 

and a prior distribution that is more specific in its parameter designations will 

represent less. 
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The other essential ingredient to the Bayes factor is fit. Unlike complexity, 

which is represented before data is presented, fit relies on data. Specifically, fit 

represents the portion of data parameter space that is accounted for by complexity; 

that is, it shows the degree to which the prior distribution fits the data. An essential 

component of conducting, and reporting results of, Bayesian analyses is to resolve 

and report the complexity and fit of the Bayesian model. 

With model selection using Bayesian inequality/equality constraints, the 

assignment of a prior is simplified by the software. While BIEMS allows 

researchers to construct their own models and assign their own prior probabilities, 

it also produces by default a prior probabilityThe prior is assigned for the 

unconstrained model. The models to be compared are nested within the 

unconstrained model, and subsections of the parameter space of the unconstrained 

model are used to conduct the comparisons. The constrained hypotheses above are 

now evaluated using data whose degree of support for the models is estimated 

using marginal likelihoods. With the encompassing prior approach, models are 

evaluated with marginal likelihoods by way of Bayes factors. Jeffreys (1939, 

1998), in sharp departure from R. A. Fisher, first developed Bayesian methods 

related to Bayes factors for hypothesis testing. Jeffreys, in the interest of comparing 

predictions made by two competing scientific theories, used statistical models of 

the probability of data for the two theories to determine, using posterior 

probabilities produced by Bayes theorem, which theory was more likely to be 

correct (Kass & Raftery, 1995). Ratios of the marginal likelihoods of each 
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constrained hypothesis versus that of the encompassing prior are calculated; the 

resulting Bayes factors are equal to the proportion of the encompassing posteriors 

that concord with each of the hypotheses in question, when they are divided by the 

proportion of the encompassing prior. Two proportions, denoting posterior and 

prior, are derived from these procedures. These proportions also convey 

information about the fit and complexity of a given hypothesis in relation to the 

encompassing (uninformative) hypothesis (Klugvist, 2008). 

As noted, until recently, defining posterior distributions has been 

prohibitively difficult (Austin, Naylor, & Tu, 2000). However, the development of 

computer software applications has done much to eliminate this barrier. More 

recently, relatively user-friendly software for Bayesian examination of informative 

hypotheses has been made available (Hoijtink, 2011, Universiteit Utrecht, 2011), 

and the ability of non-statisticians to calculate posterior probability distributions, 

and therefore to incorporate Bayesian approaches to data analysis, has become 

more viable. Books and articles (e.g., Kluytmans, van de Schoot, Mulder, & 

Hoijtink, 2012; Kruschke, 2011; Lynch, 2007) have been published in recent years 

with the explicit purpose of availing Bayesian statistics to those who are unfamiliar 

with its technical details. The question remains as to whether such methods of 

analyses, whose employment requires such a high degree of mathematical 

sophistication, can or should practically be used by those who lack formal training 

in them. 
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Interpreting Bayes Factors 

Jeffreys (1939, 1998) offered the following criteria for interpreting Bayes 

factors, which are displayed in Table 50. For a slightly different set of guidelines, 

see Kass & Raftery, 1995). 

 
Table 50. Bayes Factor (BF) Interpretation Guidelines 

BF (H1, H2) Interpretation 

BF ≤ .1 Strong support of H2 
.1 < BF < .3 Moderate support for H2 

.3 < BF < 1 Weak support for H2 

1 < BF < 3 Weak support for H1 

3 < BF < 10 Moderate support for H1 

BF ≥ 10 Strong support for H1 

 

The posterior probabilities, the Bayes factors from which they are derived, the 

complexity and fit of the priors, the researcher’s inference of the implications of the 

results are the appropriate information to report a Bayesian analysis. Although 

reference to specific thresholds might be an aspect of the report of Bayesian 

analyses, it is noteworthy that an analogy to “statistical significance” is not central 

to Bayesian inference. Instead, obtaining a probabilistic measure of the viability of 

hypotheses, often by comparison to competing ones, by which knowledge can be 

updated, is the goal. 

 

Criticism of Frequentist Approaches 

P-value null hypothesis significance testing (NHST) is a source of 

controversy, with critics citing problems of interpretation and of formal 

construction (Wagenmakers, 2007). The criticism of frequentist statistical 
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approaches can be divided roughly into two kinds: 1) criticism about weaknesses of 

NHST as a tool for evaluating hypotheses and making statistical inferences and 2) 

deleterious consequences related to widespread misinterpretations of what NHST 

results mean. In this section, I will review some of the main criticisms of p-value 

NHST. 

 

Weaknesses Regarding NHST 

Frequentist approaches to scientific inference using NHST emerged largely 

from work by Fisher (1925) and Neyman & Pearson (1933). Fisher’s work 

underpinned the development of the p statistic in statistical significance testing. 

Among many other accomplishments, Neyman and Pearson developed procedures 

for estimating Type I and Type II errors. These pioneering statisticians disagreed 

philosophically and substantively on many points related to hypothesis testing, and 

their legacies, in part due to these disagreements, resulted in a modern convention 

of associating Fisher’s p-value with Neyman and Pearson’s measure of probability 

for Type I errors (alpha α), although the two methods are essentially incompatible. 

Fisher’s approach to significance testing is used to investigate, in single 

experiments, the probability of data occurring in the case that H0 is true. As such, it 

represents a strategy by which knowledge is gained and shaped about a particular 

parameter, or vector of parameters, defining a specific hypothesis. In contrast, 

Neyman and Pearson’s α statistic is used to prevent Type I and Type II errors, by 

way of repeated sampling. The conflation of the p-value as both an epistemic 
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measure of evidence for a hypothesis and a technique for error estimation using 

repeated samplings potentially undermines researchers’ ability to make inferences 

on results. This association was “a mishmash of Fisher and Neyman-Pearson, with 

invalid Bayesian interpretation” (Cohen 1994, p. 998). 

Too, adjustments made for Type I and Type II errors, inevitable in a range of 

NHST-based statistical tests, involve a trade-off of statistical power for decreased 

risk of Type I error, or vice versa. The kind of trade-off a researcher chooses can 

result in either too little statistical power to detect an effect or heightened likelihood 

of fallaciously discovering an effect where none exists. Where main effects of an 

analysis of variance are significant, post hoc and pairwise comparison procedures 

invite a secondary layer of such trade-offs, with the loss of statistical power often 

being the consequence. An additional drawback related to Type I and Type II errors 

can occur in the case where multiple null hypotheses and alternative hypotheses 

need to be tested; difficulties related to controlling for both types of error can result 

in mutually inconsistent results (Boelen & Hoijtink, 2008). 

In academic journals, it is customary for “statistical significance,” as indexed 

by the p-value, to be a crucial, even sole statistical requirement for publication of 

research articles. In the world of academic publishing, this condition encourages 

discrimination against replication studies and endows the finding of statistical 

significance with an undeserved “ontological mystique” (Rosnow & Rosenthal, 

1989). In L2 learning research, the criteria for statistical significance (usually p 

< .05) tends to be regarded as a mark of success or failure of investigations about 
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language learning, with lack of significance translated to mean “no difference exists 

between group means in the different conditions or treatments.” Using the p-value 

as a Litmus test for experimental success is problematic. Irrespective of other 

features of an experiment, variations of sample size can change the likelihood of 

finding statistical significance, a quality that leads some statisticians to argue that 

NHST p-values do not qualify as measures of statistical evidence, much less 

success, because identical p-values do not convey identical levels of evidence when 

sample sizes differ (Wagenmakers, 2007). 

Lack of reliability underscores the problem of using p-value thresholds to 

demarcate statistical significance. Fisher himself did not regard p-values of .05 

or .01 as rigid cut-off points, nor did he view a single significant result as 

determinant of the veracity of a hypothesis (Salsburg, 2001). In fact, Fisher’s 

selection of these benchmarks was at least somewhat arbitrary; he identified p-

value benchmarks in his book Statistical Methods for Research Workers (1925) by 

providing critical values tables; the values given in these tables were limited 

to .05, .02, and .01 to “save space” (Field, 2009, p. 51). 

 

Misconceptions Regarding the Meaning of NHST 

Judging by cautionary sections in statistics textbooks (e.g., Field, 2009; 

Larson-Hall, 2010) and impressions drawn by the author from the contents of many 

presentations at L2 learning-themed conferences, a number of misconceptions 

persist regarding what NHST in fact measures, and what its results mean. These 
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misconceptions are by no means independent of the weaknesses described in the 

previous section. These misconceptions have serious implications for the 

trustworthiness of inferences made from the results of frequentist procedures. 

One misconception, already discussed in the previous section, is the 

perception that significance (at benchmarks such as .05) evidences, in some 

absolute way, the existence of a population difference, by which we can infer the 

influence of an experimental treatment or condition. As Abelson (1997) 

commented, “Literal insistence on the .05 level is as silly as would be other 

arbitrarily rigid quality standards for research results, like 30% generality, or more 

interestingness than three quarters of the existing literature” (p. 14). 

A second misconception relates to what Cohen (1994) called “the illusion of 

attaining improbability” (p. 998). A logical fallacy occurs, says Cohen, when 

people perceive a finding of significance that disfavors H0 to mean the null 

hypothesis is “probably not true and therefore formally invalid” (p. 998). The 

reverse, of course, is also true. An “insignificant” finding does not, as is often 

inferred, necessarily mean that the null hypothesis is “true,” or even that there is, at 

an alpha of .05, a 95% chance of being true. As Larson-Hall explains, “One reason 

for not accepting the null hypothesis might be because we did not have enough 

power to find differences when there actually were differences” (p. 55). A related 

fallacy is the belief that the procedure that leads (or does not lead) to the discovery 

of a statistically significant result sets up a dichotomy between H0 and H1; either no 

difference exists between means (a virtual impossibility) or the alternative 
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hypothesis is “true.” Although textbook writers (e.g. Field, 2009; Larsen-Hall, 

2010) and some statistics teachers labor to clarify this point to students, the 

inaccurate perception is nonetheless promulgated, perhaps for the purpose of 

simplifying the presentation of complicated concepts, by some educators (e.g. 

Educatevirtually, 2009). 

A third misconception is the notion that the kind of probability being 

evaluated by NHST, that is, the probability of a given data set occurring given that 

H0 is true P(D|H0), is equivalent to the probability that H0 is true given the 

occurrence of a given data set P(H0|D). The notion is intuitively appealing, but the 

difference between these two becomes clear when contemplating the probability of 

having a runny nose given the condition of having the flu versus having the flu 

given the condition of having a runny nose; one can have a runny nose for many 

reasons besides the flu. Ironically, this is an unintentional substitution of Bayesian 

reasoning, which essentially asks, “What is the probability of this hypothesis being 

true, based on the data?” for that of frequentist reasoning, which asks, “What is the 

probability of this data, given the hypothesis?” 

A fourth source of confusion comes from the idea that the “significance” of a 

statistically significant result refers to its “importance,” in other words, the 

probability of intergroup population differences is equated with the magnitude of 

an experimental effect. When N sizes are very large, significance can occur even 

with unimportant effects (Field, 2009). Reporting effect sizes in published studies 
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would serve as an enriching augment to reporting significance, but many 

researchers do not do so. 

While these inadequacies and misconceptions about frequentist approaches to 

hypothesis testing might set up obstacles to rigorous hypothesis construction, 

Bayesian model development requires that all expected relationships be explicitly 

defined before data is presented (Rijkeboer & van den Hout, 2008). In other words, 

it is impossible for a researcher to use Bayesian statistics without being fastidious 

about details in the construction of hypotheses, because prior probabilities and 

power predictions normally must be assigned consciously. Such fastidiousness is 

impossible without a thoroughgoing comprehension of the statistical procedures 

and the meaning of their outcomes. For this and other reasons, critics of frequentist 

procedures assert that a solution to many of the problems cited above lies in 

Bayesian statistics. 

 

Bayesian Inference and Purported Benefits 

Bayesians and frequentists differ in their view of the role of data in 

hypothesis testing; consequently, they approach most aspects of research problems 

differently. However, the results of the research of both groups appear to signify 

roughly similar kinds of conclusions. For example, frequentists evaluate model 

uncertainty using confidence intervals, wherein an unknown true value, produced 

by a true population, is considered to abide with a large (95%) probability, a large 

percentage (95%) of the time if data were sampled from the true population many 
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times. Bayesian statistics, on the other hand, express uncertainty of prior beliefs or 

knowledge in the prior, before it is confronted with the data. 

Several qualities related to Bayesian statistics, specifically those of Bayesian 

evaluation of informative hypotheses using inequality constraints, might render 

them useful for use in L2 learning research. One claimed benefit is the flexibility 

offered by Bayesian evaluation of informative hypotheses. Inequality constraints 

permit direct evaluation of multiple hypotheses. In frequentist approaches, testing 

of multiple hypotheses requires secondary procedures, such as post hoc tests and 

paired comparisons, which can reduce statistical power and yield mutually 

inconsistent results (for an example, see Klugkist & Mulder, 2008). The issue of 

insufficient statistical power in L2 learning research, particularly given the small N-

sizes L2 researchers often are constrained to use in their studies, is not trivial. 

Power studies conducted in related fields (e.g., Daly & Hexamer, 1983; Sedlmeier 

& Gigerenzer, 1989) have found deficiencies, and there is no reason to believe that 

L2 studies fare better. 

Another purported benefit of Bayesian methods over frequentist ones 

concerns validity. Bayesian methods are claimed to directly address questions 

researchers are trying to answer. Unlike frequentists, who test “’nothing is going 

on’ versus ‘something is going on but I don’t know what’” (Boelen & Hoijtink, 

2008, p. 10), Bayesians ask, “What is the chance this hypothesis is true given the 

evidence?” 
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Additionally, a serious impediment to the use of Bayesian methods to non-

statisticians, that is, the complex mathematics underpinning Bayesian calculations, 

has recently been removed or made less of an interference. With the development 

of greater computer power, a variety of Bayesian software packages have come 

available. For example, the Bayesian Inequality and Equality Model Selection 

(BIEMS) program (Mulder, et al., 2012; Mulder, Hoijtink, & Klugkist, 2010; 

Mulder, et al., 2009) is available for free and has a Windows user interface (see 

Hoijtink, 2012 for a thoroughgoing description and features comparison of 

available software packages for evaluation of informative hypotheses). Therefore, 

as in the case of software packages such as SPSS, which has permitted a greater 

number of non-statisticians access to a range of traditional statistical analytic 

procedures, new software enabling easier access to Bayesian analyses might permit 

the extension of their use in to the non-specialist realm. 

 

Bayesian Analyses of Story Comprehension Tests 

For the Bayesian analyses, four constrained models were compared using 

BIEMS software. Two of the models were consonant with hypotheses 2, 3, and 4 of 

Experiment 1. These were model 1 (M1) and model 3 (M3). Model 1 reflected the 

hypothesis that the comprehension test scores from the four story conditions would 

have a hierarchy of HIHIC > LIHIC > HILC > LILC; in other words, M1 reflected 

the idea that higher concreteness would positively influence reading 

comprehension, and more interesting stories would also do so, but not as much as 
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concreteness. Model 3 also represented concreteness as primarily influential to 

reading comprehension, but made no distinction between higher and lower interest 

conditions within the concreteness conditions. Model 2 and Model 4 presented 

alternative conceptions of the relationship between interest, concreteness and 

reading comprehension. Model 2 (HIHIC + HILC > LIHIC + LILC) reflected the 

hypothesis that the higher interest story conditions would provoke higher levels of 

comprehension, more so than concreteness. Model 4 (HILC + LILC) > (HIHIC + 

LIHIC) represented the idea that the less concrete story conditions, irrespective of 

more or less interest, would support higher test scores. This alternative is plausible 

because it is possible that the elaboration required to write concrete text could 

interfere with the ease of text comprehension. 

The default prior had a mean of 1.92 and variance of .47. The Bayes factors 

for the hypothesized models versus the encompassing model (M0) are provided in 

Table 51. 

 

Table 51. Bayes Factors for Four Models against Unconstrained Model 

Model BF BF SE PMP Complexity Fit 

M1 0.06 4.53 0.30 4.07 2.42 
M2 0.27 3.73 .08 .50 .14 
M3 0.63 5.60 0.19 .50 .32 
M4 1.37 8.31 0.41 .50 .68 

Note. M1 =μ(higher interest-higher concreteness) >μ(lower interest-higher concreteness) 

>μ(higher interest-lower concreteness) >μ(lower interest-lower concreteness); M2 =μ
(higher interest-higher concreteness) + μ(hi interest-lower concreteness) > μ(lower interest-

higher concreteness) + μ(lower interest-lower concreteness); M3 =μ(lower interest-higher 

concreteness) + μ(higher interest-higher concreteness) > μ(lower interest-lower 

concreteness) + μ(higher interest-lower concreteness );  M4 =μ(lower interest-lower 

concreteness) + μ(higher interest-lower concreteness) > μ(lower interest-higher 
concreteness) + μ(higher interest-higher concreteness). PMP = Posterior model probability 
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These results provide slightly more evidence in support of M4, than for the 

other models, against the purely “random” (i.e. unconstrained) model (M0). Model 

4 described the hypothesis that students who read the lower concrete conditions 

(irrespective of interest conditions) would score higher on comprehension tests than 

readers in the higher concreteness story conditions (irrespective of interest 

conditions). A BM of 1.37 means that M4 is 1.37 times more probable than M0, 

which can be interpreted as scarcely any support at all. The BMs for the other three 

hypothesized models, all lower than 1, indicate there more support for M0 than for 

M1, M2, or M3. These results are in opposition to my proposed hypotheses, which 

stated that concreteness (and, secondarily, interest) would positively influence 

comprehension, and reading more concrete stories would result in higher 

comprehension test scores. While the support for M4 is negligible, the support for 

the hypotheses of the present study are non-existent. While the support for 

constrained models versus the unconstrained (encompassing) model was small or 

non-existent, for the sake of providing an example, the comparisons of the models 

themselves (i.e. the ratios of the Bayes factors, which result in new Bayes factors 

that show the relative probability of one’s model’s viability against another) is 

provided in Table 52. These Bayes factor for Mx against My is derived by dividing 

the Bayes factor for Mx by that of My. For example, the Bayes factor for M2 

divided by that of M1 produces a Bayes factor of 4.5. This can be interpreted as 

meaning that there is 4.5 times the support for M2 than for M1 when the two are 

compared. In Table 52, it can be seen that there is 22.83 times the support for M4 in 
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comparison to M1. However, it is important to note that these amounts of support 

refer only to the models being compared, and none of these models received 

substantial support (most received none) against the unconstrained model (M0) and 

M0 can interpreted as the model of purely random arrangement of the outcome 

values. Just because a model receives strong support against another model does 

not mean it is a good model. 

 

Table 52. Bayes Factors by Constrained Model Comparison 

BF M1 M2 M3 M4 

M1 — .22 .10 .04 
M2 4.5 — .43 .20 
M3 10.5 2.33 — .46 
M4 22.83 5.07 2.17 — 

Note. BF = Bayes factors; Figures show Bayes factors for the models on the left column 

against those on the upper row; M1 =μ(higher interest-higher concreteness) >μ(lower 

interest-lower concreteness) >μ(higher interest-lower concreteness) >μ(lower interest-

lower concreteness); M2 =μ(higher interest-higher concreteness) + μ(hi interest-lower 

concreteness) > μ(lower interest-lower concreteness) + μ(lower interest-lower 

concreteness); M3 =μ(lower interest-higher concreteness) + μ(higher interest-higher 

concreteness) > μ(lower interest-lower concreteness) + μ(higher interest-lower 

concreteness );  M4 =μ(LILC) + μ(HILC) > μ(LIHIC) + μ(HIHIC). 

 

Discussion 

This experiment examined the impact of interest and concreteness on 

comprehension and recall of short stories in English for L2 readers. In this section, 

the four hypotheses are discussed in light of the experiment results. The separate 

analysis using Bayesian statistics is also discussed. An overview of Bayesian 

statistics is provided, and a comparison of the analyses of results for Experiment 1 

by frequentist and Bayesian approaches is given. 
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Hypotheses 1-4: The Effects of Interest and Concreteness 

Hypothesis 1: Within and between short fictional texts, significant differences exist 

between the interest components ease of comprehension, concreteness, 

unpredictability, personal relevance, excitement, attention and engagement, and 

socialness. 

 

Hypothesis 2: Interest is related significantly and positively with reading 

comprehension. 

 

Hypothesis 3: Interest experienced with concrete texts results in significantly better 

reading comprehension and recall than for texts that are interesting and abstract. 

 

Hypothesis 4: Concrete texts facilitate comprehension and recall more than high 

interest. Therefore, comprehension test scores for texts that are higher interest-

higher concretenesss (HIHIC), lower interest-higher concreteness (LIHIC), higher 

interest-lower-concreteness (HILC), and lower interest-lower concreteness (LILC) 

will show significant differences, and these differences will have the following 

hierarchy: HIHIC > LIHIC > HILC > LILC. 

 

To investigate these hypotheses, an interest questionnaire was developed and 

used to gather data. The data were analyzed with a one-way mixed-design 

ANOVA. It was hypothesized that stories that were lower-interest/higher concrete, 
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lower-interest/lower concrete, higher-interest/higher concrete and higher-

interest/lower concrete would reflect differences in qualities such that the 

endorsements for all of these qualities would be significantly higher for the higher-

interest/higher concrete story than the lower-interest/higher concrete story and the 

endorsements for the lower-interest/higher concrete story would be higher than for 

those of the higher-interest/lower concrete story, and the endorsements for the 

higher-interest/lower concrete story would be higher than those of the lower-

interest/lower concrete story. While, unsurprisingly, the contributions of the 

situational interest components differed by story, they did not differ along the lines 

of those anticipated, and the hypothesis was not supported. The seven interest 

qualities varied within each story condition, but the presence of more or less 

interestingness, or more or less concreteness, did not change the overall 

contribution of the situational interest levels to the story conditions. Given in 

particular that reader post-reading interest scores demonstrated unambiguously that 

Lost Hamster (in both concrete and abstract versions) was considered less 

interesting than The Flying Lesson (in both concrete and abstract versions), this 

result is surprising. What might account for it? 

In regards to concreteness, an examination of the results reveals a crucial 

piece of information. The measures for the items representing concreteness should 

have differed substantially between the higher concreteness and lower concreteness 

story conditions, but this was not the case. Not only were there no significant 

differences between the measures, but also they did not have the predicted 
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hierarchy. In fact, the measures for the “concrete” stories were perceived as less 

(although not significantly so) “concrete” than the “abstract” stories. This suggests 

that either the items intended to represent the perception of concreteness in the text 

(I could form a picture of the happenings in this story; I could imagine this story as 

part of a television show or movie; This story stimulated my five senses; The 

language in this story was very clear; The words in this story were vivid) did not 

actually do so, or the participants did not experience the texts that had been 

modified to enhance concreteness as possessing enhanced concreteness. If this is 

so, a likely reason is that the participants were reading in their L2, and this 

condition interfered with their ability to use the concrete language and grammar in 

the higher concrete stories to form imagery while reading. Another possibility is 

that students experienced concrete language differently at different points in the 

course of reading the stories. The relatively more concrete versions of the stories 

were rendered so throughout the stories, and it was unlikely that every moment of 

the “more interesting” story (The Flying Lesson) was interesting, even if the story 

was experienced overall as such. Therefore, readers encountered concrete language 

in the context of less interesting to more interesting even within the interesting 

story and even within the boring story. It is possible that differences in responses to 

these “micro-level” incidences of concrete-interest language could have influenced 

the results in ways that the study was not designed to disambiguate. 

In regards to the lack of differences between the story conditions for 

situational interest components, one possibility is that the qualities that render The 
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Flying Lesson more interesting than Lost Hamster are different than the seven 

qualities hypothesized as underpinning situational interest in these stories. Another 

possibility is that these qualities covaried with other unmeasured ones. It is possible 

that individual interest played a greater role in the participants’ perceptions of 

interest in these stories than was initially assumed. If specific features within or 

about The Flying Lesson had been held as long-lasting interests of some 

participants (such as the fantasy genre of fiction or movies), they might have 

evaluated the story as more interesting than Lost Hamster, especially if Lost 

Hamster did not hold possess any qualities that were (individually) interesting. For 

example, a fan of fantasy movies or fiction, or a lover of cats, might have 

encountered these features in Flying Lesson and experiences a spark of interest. 

Another consideration is the “artificiality” of the environment in which the 

stories were read, which was very different from those where reading would 

normally take place. Many of the tasks given to the students conveyed a sense of 

academic formality and expectation. Prior to the participants engaging in the study, 

they all signed formal-appearing documents (consent forms). Subsequently, the 

participants read stories in a classroom. In this formal academic setting and in 

direct connection to their reading the stories, the students also followed the 

directions from a teacher (an authority figure whom they are at least implicitly 

expected to respect and obey) to do things like carefully record identification 

information on multiple sheets of paper, complete a questionnaire, and take a test. 

Ordinarily, the experience of pleasurable reading of short fiction is not weighted 
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with peripheral tasks such as questionnaires and tests, nor need it occur in a 

classroom setting; therefore, these additional requirements and formal setting 

potentially altered the story-reading experience in ways that interfered with the 

mechanisms under investigation. While students were explicitly informed that the 

test scores would not have any impact on their grades, the formal circumstances 

might still have provoked a sense of obligation in some students to focus as much 

attention as possible on the stories and exert as much effort on correctly answering 

the test items, regardless of the how interesting or boring they thought the stories 

were. In fact, if readers encountered text that was less easy to understand (which 

was hypothesized to occur with the abstract texts), or was less interesting, they 

could have been prompted to redouble their efforts in order to get a good test score. 

Ease of comprehension is salient as the interest component with the highest 

measures. As with concreteness, these measures did follow the hypothesized 

hierarchy. In fact, based on the EASE measures, the lower-concreteness version of 

Lost Hamster, the story condition that hypothetically ought to have been more 

difficult to read, was perceived to be the easiest. If the concreteness measures do 

indeed reflect perceptions of concreteness, then students did not really experience 

the concreteness conditions as having variations of concreteness, but the efforts 

made while modifying the stories to make them more or less concrete might have 

influenced how difficult the stories were to read. This might have contributed to the 

fact that the higher-concrete version of Lost Hamster was perceived as more 

difficult (although the difference did not reach statistical significance), but clearly 
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this was not the case between the versions of The Flying Lesson, whose lower 

concrete version was perceived as somewhat more difficult. 

The figures for the versions of the two stories strongly suggest that the two 

story’s internal construction and contents differed in ways that were unaccounted 

for in, or even contributed by, the design of the stories. The Flying Lesson and Lost 

Hamster were written or modified in order to be more or less interesting. The 

Flying Lesson had embedded within elements of mystery, surprise, humor, and 

strangeness, and these were embellished by the story structure. The reader is 

provided with several phenomena that possess situationally interesting qualities, 

such as a cat that behaves peculiarly and a mysterious grandmother who hints at the 

possibility of magical flight that culminates as reality. To present these phenomena 

smoothly in a narrative and relate them into a climax (followed by the comical 

conclusion of a laughing cat) requires a conducive structure and story arc. Lost 

Hamster, on the hand, was written explicitly to negate phenomena (and temporal 

relationships between them) that protypically invite impressions of interest; the 

characters of Lost Hamster, unlike those of The Flying Lesson, are presented (with 

some variation between the boy, the mother, the father, and the sister) as unlikable, 

unsympathetic, and distant; conventionally, the loss of a pet would be presented in 

terms of loss for the protagonist which would prompt urgency for him to find the 

pet; such a portrayal would normally evoke sympathy in the reader for the 

protagonist and would be situationally interesting; however, the boy is presented as 

not caring at all about the hamster, which makes it harder for the reader to 
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sympathize with him and perhaps less curious about the whereabouts of the 

hamster. The one element of the story that ought to provoke interest, the mystery of 

what happened to the hamster, is steadily avoided as the narrator focuses as much 

on other aspects of the boy’s life, such as several sentences about the lives and 

personalities of his colorless or unlikeable family members. Another aspect of Lost 

Hamster that was deliberated denuded in comparison to The Flying Lesson was the 

presence of action. Action is what propels story arcs, moves tensions or conflicts 

from their origin to their conclusion. While the tension in The Flying Lesson is 

clear (the girl, along with the reader, is faced with a mystery, so the tension arises 

from whether she will solve the mystery and what form the solution will take), the 

nature of the tension or conflict is unclear and whatever forms they might have are 

not propelled by galvanizing action. Therefore, the internal structure and 

characterizations of the two stories are very different. These differences might also 

have contributed to outcomes in the experiment that were contradictory to those 

hypothesized. 

 

Comprehension and Recall 

The two hypotheses addressed by comprehension and recall tests from the four 

story conditions were as follows: 

Hypothesis 2: Interest is related significantly and positively with reading 

comprehension and recall. 
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Hypothesis 3: Interest experienced with concrete texts will result in significantly 

better reading comprehension and recall than for texts that are interesting and 

abstract. 

 

Hypothesis 4: Concrete texts facilitate comprehension and recall more than interest. 

 

None of these three hypotheses were supported by the results. The only 

significant difference was found in the free recall test, between the lower concrete 

version of Flying Lesson and the other three story conditions. This result would 

appear to reflect the perception that FLLC was more difficult, also evidenced in the 

significant difference in the difficulty scores between FLLC and LHLC conditions, 

itself a contradictory finding to that hypothesized. 

As described in the previous section, one possible explanation for the 

unanticipated findings is features of the reading environment, which were quite 

different than what would occur in “natural” reading situations where interest might 

rivet one’s attention to features of the stories. Also noted in the previous section 

and also possible relevant to the findings of the comprehension tests is the potential 

for unaccounted-for structural differences between the two stories that might have 

impacted the dynamics under investigation in this experiment. Another possibility, 

perhaps most important, is that within the L2 readers participants simply were not 

impelled to comprehend and recall more by the fact that one of the stories was 

much more interesting than the other. The chief supporting cognitive feature 
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thought to mediate interest and improved comprehension and recall is attention. 

Increased and sustained attention supported by interest has been hypothesized to 

fortify comprehension, recall, and learning, and this hypothesis has been supported 

by research in L1 contexts. A plausible version of the experience undergone by 

participants in this experiment might depict them being interested in certain 

features of The Flying Lesson, or bored/not interested by certain features of Lost 

Hamster, but the different sensations of interest did not spark different degrees of 

interest. Alternatively, even if more attention were experienced, said attention was 

could not overcome barriers, whose specific nature is not clear, to comprehension 

that were required to answer the test questions correctly. The results for the 

situational interest component attention and engagement do not provide support for 

the more interesting story having provoked more attention and engagement. The 

measures for The Flying Lesson are lower (without statistical significance) than 

those of Lost Hamster. Of course, the reasons speculated upon above for the 

unanticipated results of this experiment could have occurred in combination. In 

summary, the hypothesis that interestingness and concreteness would enable 

increased immediate and delayed recall was not supported by these findings. 

 

Comparison of Bayesian and Frequentist Analyses of Comprehension Tests 

As with the ANOVA results for the comprehension test, the Bayesian model 

selection analyses did not provide support for hypotheses 2, 3, and 4. With the 

ANOVA, the results prompted the researcher not to reject the null hypothesis. With 



 

 

208 

the Bayesian inequality/equality constrained model selection analysis, the support, 

manifested by Bayes factors, for the hypothesized models, was so weak as to be 

negligible. 

How were the ANOVA and the Bayesian analyses different? With the 

Bayesian approach, comparisons for four models were possible without any post 

hoc procedures. No pre-designated level of probability that the data had arisen by 

random chance was decisive in making statistic inferences about the hypotheses at 

hand. However, in terms of conclusions about the answers to research questions the 

researcher sought in these investigations, the two sets of results were not 

substantially different. This is often the case between Bayesian and frequentist 

analyses, because ultimately the approaches are illuminating the same information, 

with (at least in part) the same evidence (data). The key formulaic element that sets 

Bayesian statistics apart from ANOVA (or other frequentist tools) is the prior; if 

the prior is extremely subjective, the impact of the prior by the posterior probability 

(and consequently, model selection analyses such as that enabled by BIEMS) will 

likely be strong, and very different outcomes of Bayesian and frequentist analyses 

are then possible; however, priors tend to be selected with care, through thorough 

reviews of relevant literature or designation of relatively uninformative priors, so 

the posteriors are unlikely to be dominated by “biased” or skewed priors, but 

instead by a confrontation of what is previously known with the likelihood of data 

occurring now. Bayesian critics of frequentist approaches rarely base their 

criticisms (which are often quite vituperative) on the notion that absolute 
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conclusions reached by frequentist analyses differ drastically from those of 

Bayesian analyses, but more often on grounds of philosophy and versatility. The 

philosophical arguments are centered on the idea that the concept of statistical 

significance is, by standards of rigorous measurement, formally invalid. The 

arguments based on versatility are based on the claim that Bayesian statistics offer 

a greater and more robust range of statistical tools than do frequentist analyses. 

 

Bayesian Analyses by Non-specialists 

For non-specialists of statistics and mathematics the Bayesian family of 

analytic tools has long been conceptually difficult to comprehend and practically 

impossible to use. The same claim, however, could be made for more traditional 

approaches to data analyses, such as the (M)AN(C)OVA family of frequentist 

procedures. Perhaps ideally, the mathematics underlying these latter tools would be 

comprehended expertly by those who use them, but in reality, it is unlikely that all 

researchers in SLA could reproduce said mathematics if give a pencil and a paper 

and requested to do so, nor could all of them describe with clarity the conceptual 

underpinnings of (M)AN(C)OVA. Despite the lack of expertise in using these 

procedures, they are nonetheless used regularly, because software is available now 

that easily enables them to be performed. Arguably, a general, rather than expert, 

conceptual grasp of the purposes of the procedures and meaning of the output 

provided by the statistical software is widely considered a sufficient qualification 

for analyzing data for research in L2-focused research. A question, then, regarding 
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the feasibility of the use of Bayesian statistics by non-experts is: does the 

availability of user-friendly software for conducting Bayesian analyses make 

feasible their use by researchers in L2 learning? 

My exploration into this question resulted insights that might serve to, if not 

answer it with absolute certainty, at least provide clarity as to the practical value of 

a Bayesian alterative to the now-commonplace use of frequentist methods of 

analyses in our field. I was originally motivated to investigate the use of Bayesian 

approaches when a professor suggested it. In my subsequent independent study of 

Bayesian statistics, which has continued steadily for three years, I encountered 

substantial impediments to understanding this kind of analysis. Although the 

sources of interference overlapped to some degree, they can be identified roughly 

as belonging to the following two categories: (a) lack of accessible informational 

texts and (b) lack of knowledge of essential mathematics. 

 

Lack of Accessible Bayesian Texts 

Difficulty locating texts about Bayesian concepts and applications that were 

comprehensible to the layperson or non-specialist extended to both general 

introductions to Bayesian statistics and inference and to the use of the subcategory 

of Bayesian statistics known as informative hypotheses and use of the software 

(BIEMS) for running their analyses. After reading a few non-technical articles on 

the subject of Bayes theorem (e.g., Yudkowsky, n.d.), I understood generally the 

value, and the controversy, of the central idea of Bayesian statistics, that is, that 
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prior knowledge could be formally incorporated into the calculations of data 

analysis and then the results could be applied to statistical inference. Upon 

acquiring books intended to be introductory texts on Bayesian statistics (e.g., 

Ghosh, Delampady, & Samanta, 2006; Hoff, 2009), I encountered page after page 

of dense, inscrutable mathematical formulas. A search for more accessible texts 

produced only three somewhat less intimidating works. The first (McCarthy, 2007) 

presented fundamental aspects of Bayesian analyses in less technical language, but 

unfortunately, its focus (Ecology) was so far afield from my area of research that 

the material of the book was largely inapplicable to the present study and to any 

research I could imagine doing. The second book (Kruschke, 2011) was written to 

present the key ideas, including the more advanced mathematical ones, in 

lighthearted language, with a minimum of dense formulas, and it served to clarify 

many of the key points, especially regarding probability density and the various 

ways that Bayesian statistics could be applied. However, perhaps by virtue of the 

casual manner in which the information was presented, it was difficult to tie the 

scattered conceptual pieces into a sensible whole that could be applied to my own 

research. This was particularly true given a secondary emphasis of the book, that is, 

to instruct the reader on the use of the software packages R and WinBugs; some of 

the information about using R language to run certain formulas for Bayesian 

analyses were either outdated or incorrect; they simply did not work when 

attempted, and both software packages presented a learning curve so steep and 

time-consuming to be impractical to learn for my purposes. The third book (Lynch, 
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2007), which to date is by far the most practically useful one, was written explicitly 

to fill the void created by the lack of practical, non-technical works on Bayesian 

analyses. However, the focus of even this relatively accessible work is largely on 

constructing statistical models more complicated that linear ones, an activity whose 

instruction is not ordinarily included in the curricula of SLA graduate programs. 

These three books made comprehending fundamental ideas about Bayesian 

statistics easier, but they were still challenging enough, because of conceptual 

opaqueness or occasional incursions into unfamiliar mathematical operations, that 

it took three readings each to generally comprehend their contents. 

While there were sparse accessible texts for understanding general Bayesian 

concepts and analyses, there were none for using informative hypotheses. Yet 

analysis using informative hypotheses was the basis of the only user-friendly 

software in existence for Bayesian analyses. In fact, to comprehend the use of 

informative hypothesis, the researcher first had to be familiar with general Bayesian 

methods and concepts, and then, atop that knowledge, be familiar with the special 

cases represented by informative hypothesis. The audience for all of the texts I 

encountered was clearly those with advanced knowledge and skills in mathematics 

or statistics. Although it is true that the BIEMS software was developed with a 

user-friendly interface for use by “practitioners who are not familiar with the 

technical details of statistical modelling” (Mulder et al., 2012, p. 2), 

comprehending the underlying concepts and necessary operations for interpreting 
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its results required substantial knowledge of abstruse technical details for which 

there were no good texts to turn for guidance. 

 

Mathematics Underpinning Bayesian Analyses 

Although at its most basic (i.e., using discrete values), the only knowledge 

required to do calculations with Bayes theorem is no more complicated than that of 

simple multiplication and division and of conditional probability (X given Y = ?). 

However, in most applications, calculations of functions related to Bayesian 

analyses are often intractably complex. To minimally grasp the concepts of 

underpinning Bayesian analyses, one needs to have a working understanding of 

both branches of calculus (differential and integral), matrix mathematics, and 

probability theory. Having never studied math beyond high school algebra, and 

having insufficient opportunities to take classes in the present, I needed to acquire 

this working understanding in all three areas independently. I purchased and 

studied introductory books on calculus and probability, and studied matrix 

mathematics through various websites. It took two years of near-daily study to 

reach a point where I felt somewhat comfortable with understanding the matrices 

and functional notations used to describe Bayesian statistics and Bayesian 

informative hypotheses. 

One purpose for acquiring this knowledge was to address the question of 

whether Bayesian statistics and Bayesian informative hypotheses was feasible for 

non-specialists of statistics. After expending so much time and effort studying in 
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order to render Bayesian analyses useful for my own data analyses, I am left 

questioning the value that effort. As noted previously, although there are important 

technical and philosophical differences between the two approaches, the results of 

frequentist and Bayesian approaches are not often very dissimilar. Bayesians 

highlight certain weaknesses of frequentist approaches, and assert certain 

advantages to Bayesian alternatives, but upon close inspection, Bayesian 

approaches have their own set of weaknesses, often corollary to those of frequentist 

ones. For example, the use of benchmark probabilities (e.g., p < .05) are criticized 

for their arbitrary nature and their vulnerability to change with shifts in N-size; 

however, Bayesians also grapple with what constitutes a Bayes factor high enough 

to consider important, and results are not completely stable under different numbers 

of cases. It is true that prior information is formally encoded in Bayes theorem, but 

the claim asserted by Bayesians that the inclusion of prior knowledge in frequentist 

approaches is not an option is plainly not true; both prior beliefs and knowledge 

can and are routinely used to form hypotheses in research analyzed with frequentist 

methods. It might be so that Bayesian statistics offers more versatile and robust 

measurements, but taking advantage of these beneficial features requires the ability 

to construct complex statistical models, a skill limited to those with specialist 

knowledge and training on how to construct such models. To construct more 

refined models that use parameters outside the default settings of user-friendly 

software such as BIEMS, using Bayes requires, in addition to specialist knowledge, 

the ability to use software, such as R or WinBUGS (Lunn, Thomas, Best, & 
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Spiegelhalter, 2000). However, to use these software platforms requires a 

familiarity with the R code that supports them. 

In summary, for one who teaches and researches outside purely mathematical 

fields, and who has the time, energy, and motivation to acquire expertise in the 

underlying dimensions of Bayesian statistics, the experience can be rewarding. The 

knowledge and skill required for availing the L2 learning researcher is accessible, 

but the learning curves are steep, and the time and resources required for climbing 

them substantial. Given these impediments, along with the fact that academic 

publications devoted to L2 research are unlikely to publish research analyzed with 

Bayesian methods, an L2 researcher might correctly perceive the required efforts to 

learn finer points of Bayesian analyses to be an impractical use of time and effort. 

The time might come when the supporting mathematics will be routinely taught in 

university programs geared toward training L2 researchers, but until that occurs, 

Bayesian statistics will likely remain for non-specialists more an object of 

intellectual curiosity than a tool for conducting research. 
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CHAPTER 6 

EXPERIMENT 2 

 

In this experiment, I examine the differences between male and female 

participants’ perceived interest, difficulty, and comprehension and recall of two 

short fictional narratives. The short stories, Boys Only and Girls Story, were written 

with the intention of being especially interesting to, respectively, male and female 

readers. 

 

Methods 

As with Experiment 1, piloting related to Experiment 2 occurred in Fall, 2011 

and Spring, 2012, and primary data collection occurred in Fall, 2013. In the 

following sections, details of the methods for the experiment are provided. 

 

Participants 

The participants for Experiment 1 and Experiment 2 were different, but 

possessed similar reading and vocabulary proficiency. The intended participants in 

Experiment 2 were the 11 male and 11 female first-year students, aged 18-19, 

majoring in management and enrolled in one four-skills English class in an 

intensive English program at a private university near Osaka, Japan. For more 

details on the course in which the students were enrolled, see participant section, 

Experiment 1, Chapter 5. During the validation phase, Rasch analyses indicated 
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that one male and one female participant showed excessively large infit MNSQ 

values (see Chapter 4, Preliminary Analyses, for details) and their scores were 

removed from the final data set. Furthermore, two male students were absent on the 

preliminary data collection day and one male and two female students were absent 

on one of the two main data collection days. Therefore, only nine male and 11 

female students provided preliminary data (i.e., vocabulary levels test, and pre-

reading interesting questionnaire), and, for the main data collection, the N-size was 

reduced to 17, with 9 male and 8 female participants. One male student absent on 

the preliminary data collection day but present for the main data collection 

completed the consent form, vocabulary check, and pre-reading questionnaire in the 

first class session in which the main data collection occurred. Details of the 17 

participants’ TOEFL iBT reading scores and results from the assessment of 

vocabulary size are presented in Table 53. 

 

Table 53. Participant Details for Experiment 2 

 
Sex 

Average TOEFL iBT 
reading score 

 
Average Vocabulary Levels Test score 

M F  1,000 level 2,000 level 
9 8 13.45 28.8 58.67 

Note. F = Female; M = Male; iBT = Internet-based test. 
 

Instrumentation 

The instruments and related materials used in this experiment were a 

vocabulary levels check (Nation, 1990), a TOEFL iBT test (reading section scores), 

a pre-reading interest survey, two short stories (titled Boys Only and Girls Story) 
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and a comprehension and recall test with four sections. In the following sub-

sections, details about each instrument are given. 

 

Assessment of Receptive Vocabulary Size. 

To ascertain whether the participants’ vocabulary knowledge was 

approximately similar and would not impose serious difficulty in comprehension of 

the words in the stories, participants’ receptive vocabulary knowledge of the most 

common 1,000 and 2,000 words in English was assessed using an English-Japanese 

version of the vocabulary levels test (Nation, 1990, Appendix K). For details of this 

instrument, see Chapter 5, Experiment 1. 

 

Pre-reading Interest Questionnaire 

The purpose of this questionnaire was to evaluate preliminarily whether the 

proposed themes of the two stories were anticipated to be more interesting to the 

gender they were intended to interest. In other words, was the story called Boys 

Only anticipated by participants to be more interesting to the male students than to 

the female ones, and was the story called Girls Story anticipated to be more 

interesting by participants to female students than to male ones? These two stories 

had previously been evaluated for overall interest in the pilot study (see Chapter 4), 

but additional pre-reading assessment with the actual participants was conducted 

with a pre-reading interest questionnaire (Appendix S) in part to confirm the 

gender-based interest in the stories was anticipated as intended by the participants 
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at hand and also to compare pre- and post-reading interest levels to evaluate 

whether the contents of stories were as interesting to male and female readers as 

they thought they would be. A third reason for the questionnaire was to acquire 

some qualitative data regarding the reasons story themes were believed to be more 

interesting to one sex over another. The questionnaire consisted of two sections. 

The first contained four summaries of stories. Two of the stories were the gender-

specific stories for the study (Boys Only and Girls Story). The other two story 

summaries were for those used in Experiment 1 (Lost Hamster and The Flying 

Lesson). Students were asked to answer two questions, one asking which of the 

stories would be considered to be most interesting to female readers and one asking 

which would be more interesting to male readers. Respondents were additionally 

asked to write the reasons for their choices, in Japanese or English. They were 

offered a choice of no difference if they felt no story would be especially interesting 

to a particular gender. 

 

Assessment of Comprehension and Recall 

As with Experiment 1, students completed a test with four sections to 

measure comprehension and recall of the stories and to record post-reading interest 

and difficulty. The first section was comprised of 12 SVT items. The second 

section had 10 multiple-choice items. The third section was a free-recall test, in 

which students wrote in Japanese all that they recalled from the story. The fourth 

section contained two items, one assessing post-reading interest, the other assessing 
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post-reading perceptions of reading difficulty. For a more detailed description of 

the forms of the test sections, see Chapter 5, Assessment of Comprehension and 

Recall section. 

 

Research Design 

Experiment 2 had a one-way mixed ANOVA with a single class of first-year 

students in an intensive English program in a university western Japan. Participants 

read, in a counterbalanced manner, two stories over a span of two class periods in 

sequential weeks. The stories, Boys Only and Girls Story, were written to be more 

interesting to one sex than to another. After reading the stories, students took 

comprehension and recall tests. The test results for the two stories (within subjects) 

and the two sexes (between subjects) were compared. 

 

Procedures 

Approximately a week before data were collected, students were presented 

with a project announcement (Appendix P). The intended participants were also 

given a consent form in Japanese (for the English version, see Appendix Q; for the 

Japanese version, see Appendix R) describing the activities required in the study. 

The students were informed that their confidentiality was guaranteed in all 

published or unpublished documents, and that their participation, or lack thereof, in 

the activities would have no influence on their course grades. The students were 

also informed that if they did not wish to participate, they would be given 
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alternative activities during the class time used for the research activities. No 

student indicated they did not want to participate in the study. In the same class 

session, students took the vocabulary levels test (Nation, 1990) and completed the 

story summary interest questionnaire. 

The first day of main data collection occurred a week later. The participants 

were divided into two groups. The groups were divided as evenly as possible 

between male and female participants. Each group was assigned one of the two 

story conditions (Boys Only and Girls Story). After participants read the story, they 

received the comprehension part of the test (two sections, one targeting 

comprehension of specific information and another targeting comprehension of 

inference-based information). 

Vocabulary profiles (first 1,000 and 2,000 words of English) and Flesch-

Kincaid readability scores of Boys Only and Girls Story are provided in Table 54. 

Scores are based on a formula that includes word, sentence, and syllable count. 

Lower numbers indicate less ease of reading. 

 

Table 54. Readability and Vocabulary Profiles for Story Conditions  

 
Condition 

Flesch- 
Kincaid 

Total 
tokens 

K1 tokens 
(%) 

K2 tokens 
(%) 

 
AWL (%) 

 
Off-list (%) 

Boys Only 89.0 733 602 
(82.1%) 

54 (7.3%) 5 (.68%) 72 (9.8%) 

Girls Story  91.5 1032 776 
(75.2%) 

60 (5.8%) 3 (.29%) 193 
(18.7%) 

 

The comprehension test containing the first two sections of the test (targeting 

specific and inference-based information) was distributed. When students 

completed this portion of the test and gave it to the teacher or me, they received the 
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total recall section of the test on a separate piece of paper. In this section, students 

were asked to write, in Japanese, all they could remember about the story they had 

read. The recall section was distributed separately from the rest of the test to 

prevent students from the material in the first two test sections to assist recall. 

Students were given all the time available in the 90-minute class to complete the 

comprehension and recall test sections. Everyone was able to finish before the class 

ended. For participants who finished early, group discussion activities were 

provided related to themes in the particular story students had read. 

The following week, the participants who had read Boys Only on the first day 

of test data collection read Girls Story, and those who had read Girls Story on the 

first day of test data collection read Boys Only. The test procedure followed the 

previous week was used again. The data collection schedule is provided in Table 

55. 

 

Table 55. Data Collection Schedule for Experiment 2 

Week Groups 

1 Groups receive project announcement, take vocabulary levels 
test, and complete pre-reading interest questionnaire 

 G1 G2 

2 BO GS 
3 GS BO 

Note. BO = Boys Only; GS = Girls Story. 

 

Results 

The data from the comprehension and recall tests were analyzed for 

differences to address the following hypotheses: 
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Hypothesis 1: Stories centering on stereotypically female and male themes will be 

perceived as differentially interesting by female and male readers, with female 

readers finding a “female story” more interesting, and male readers finding a “male 

story” more interesting. 

 

Hypothesis 2: Correspondences between text comprehension and higher interest, 

and recall and higher interest, will be stronger for male participants than for female 

participants. 

 

Hypothesis 3: Female participants will score better overall on all comprehension 

and recall tests. 

 

Story Interest 

As a preliminary step to evaluating interest for the themes of the stories. 

Students responded to two questions about four story summaries: which story 

would be most interest to men and to women? No student chose “no difference” in 

response to this item. Participants were also asked to provide written reasons for 

their choices. The tallied results of the choices are given in Table 56. 
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Table 56. Pre-Reading Interest Questionnaire Results 

Story Male Female 

 IM IF IM IF 

FL 3 0 4 0 
GS 2 8 0 11 
BO 4 0 6 0 
LH 0 1 1 0 

Note. IM = Interesting to males; IF = Interesting to females; FL = Flying Lesson; GS = Girls 
Story; BO = Boys Only; LH = Lost Hamster. 

 

A majority of male and female participants chose the stories intended by the 

researcher to be especially interesting to male or female readers. Almost every 

endorsement of the story most interesting to female readers was given to Girls 

Story. There was only one exception, that of a male student who believed that Lost 

Hamster would be most interesting to female readers. The written reason for the 

Lost Hamster endorsement, translated from the original Japanese, was, “I think 

females are emotional and sympathetic. Females have pets more than males have. 

To some extent, hamsters are the animals that females like particularly among 

pets.” The written reasons for these endorsements are presented in Table 57. 

Male and females respondents who thought that Girls Story was more likely 

to be interesting to female readers gave an essentially similar reason for their 

choice: female readers like love stories. However, in general, female respondents 

gave more expansive responses for their choices than male respondents. The added 

information perceptible from these responses fell into the category of “personal 

relevance,” that is, female readers like love stories because could empathize with 

female characters’ feelings and enjoy the experience of doing so. 
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Table 57. Reasons for Endorsements of Girls Story as Most Interesting to Females 

Readers 

Gender Reasons 

M Because girl is maybe interested in love story. (E) 
M Females like love stories. (E) 
M I think females like love story. (E) 
M Female maybe like person’s love story. (E) 
M I think females like love story. So, I think “Girl Story” will be most interesting to 

females. (J) 
M The details of a bad boy but handsome boy versus a good but ugly boy would be 

interesting to girls, I think. (J) 
M Females are interested in “love games” between opposite types of boys, that is, 

bad personality but attractive versus good person but unattractive. Also, a 14 year-
old girl is easy (for female readers) to sympathize with. (J) 

M Women in general often project themselves into stories. I mean, they project 
empathize with the main characters. In this story, two opposite types of men love 
the main character, and this is a female’s ideal. (J) 

F I think love story is liked to females. Females are wishful loved like 少女マンガ  

(shojou manga, comic books for girls). (E) 
F I think love story is liked to Females. Females are wishful loved like. (E) 
F For general, women like love-story or story about it. And also, they are interested in 

their boyfriend’s style or character. (then, in Japanese) Issues about (male) 
personalities or appearance are “close” (to women). (E) 

F The story is personally relevant (to women), easy to understand, and easy to 
empathize with. (E) 

F Females seem to have an interest in love stories, especially in which choices 
(good-looking versus not good-looking, bad versus good personality) makes the 
main character happier. (J) 

F Because it most fits us (women) and is most easily moving story. (J) 
F I think girls like love stories. (We) can read stories emphasizing main female 

characters’ females feeling as if (we) are in the stories; therefore, rather than 
merely reading, we can enjoy reading it. (J) 

F Females like love stories, we can enjoy it as if we were characters in the story. (J) 
F Because being loved by two boys at the same time is like a dream. Girls seem to 

like stories in which (a girl has to choose) one of (two) boys who are completely 
opposite in character. (J) 

F Females are imaginative, able to read stories and place themselves in the role of 
the characters, and love love stories. (J) 

F About love relationships, I understand indecisive feelings and I want to know what 
happened (after the events described in the summary). Besides, appearance and 
personality are important issues and I’m interested in girls’ placing emphasis 
(more) on either appearance or personality. (J) 

Note. M = Male; F = Female; (E) = Comment in originally English; (J) = comment translated 
from Japanese. 

 

Respondents to the item regarding the story most interesting to male readers 

were not as uniform. While majority of both male and female students chose Boys 

Only as the most interesting story for male readers, The Flying Lesson also received 
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several endorsements, almost as many as Boys Only. In addition to Boys Only and 

The Flying Lesson, one female student endorsed Lost Hamster and two male 

students endorsed Girls Story. The reason given by the student for the Lost Hamster 

endorsement was “Boys will want to know where the hamster went and what 

happened to the hamster.” It is not clear if this referred to a presumptive interest on 

the part of potential male readers to hamsters or to curiosity about missing pets or 

objects. One of the reasons provided by a male student for his endorsements of 

Girls Story focused on male readers’ presumptive interest in women’s thoughts 

about choosing a partner: (translated from Japanese) “From a male point of view, I 

want to know how women make a decision in choosing a boyfriend. It seems a 

probable situation that people fall in love (with more than one person) at the same 

moment, and it’s interesting.” The other reason given for an endorsement of Girls 

Story, in the original English, appears less deeply considered: “I am a romantic boy. 

Dreams come true.” Reasons given by participants for choosing Boys Only as the 

most interesting story for male readers are provided in Table 58. Reasons for 

endorsements of The Flying Lesson are provided in Table 59. 

Among themes seeming to be reflected in the responses include the father 

acting as a teacher (to the son), the presumed attraction to male readers of 

adventure and challenge, and shared (if unspecified) values of men. No thematic 

differences in the responses was salient between male and female participants. 
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Table 58. Reasons for Endorsements of Boys Only as Most Interesting to Male 

Readers 

Gender Reasons 
M This story would seem to have an influence on the reader’s life because it is a masculine 

story in which the father teaches something. (J) 
M From the time they were children, males have liked secrets and adventures. (J) 
M We have an old expression: “Learn by watching your father.” This story is one that 

makes readers think about their own fathers. I don’t know about my father well, so I want 
to feel the importance of my father by reading stories like this. 

M (A story about) bonds between a father and son can get sympathy from men. (J) 
F This story would seem to have an influence on the reader’s life because it is a masculine 

story in which the father teaches something. (J) 
F Boys have the same kinds of thoughts and feelings (as the characters in the story). 
F (Japanese) The story is filled with “boyish excitement” (男の子っぽいワクワク感が出て

いるから). (J) 

F Because it has thrilling moments. They like “stories for boys” (男同志, otokodoushi, a 

literature genre intended for male readers) 
F In terms of specific personal values, males can easily share the values (in the story). (J) 
F Boys like stories about challenge and fulfilling one’s dreams. (J) 

 

Note. M = Male; F = Female; (J) = comment translated from Japanese. 

 

Table 59. Reasons for Endorsements of The Flying Lesson as Most Interesting to 

Male Readers 

Gender Reasons 
M I think most males want to flying. Flying is big dream for most boys. So, I think “The 

Flying Lesson” will be most interesting to males. (E) 
M Boys tend to like fantasies. I think boys have minds which challenge impossible 

situations. (J) 
M Probably men like this kind of story that is filled with big dreams. (J) 
F They seem to have strong feelings in which they try to do things even though they are 

impossible. (J) 
F Because they like fantasies. (J) 
F Males are interested in adventures, and can read stories with child-like minds. (J) 
F I have an image that boys in general have tendencies to pursue their dreams and are 

idealistic. Moreover, they like fantasies. (J) 

Note. M = Male; F = Female; (E) = comment originally in English; (J) = comment translated 
from Japanese. 

 

Common threads apparently uniting several of the responses are the belief 

that men are drawn to adventures, to flying, and to fantasies, presumably more than 

women, for whom these assertions were not made in endorsements for their most 

interesting story. 
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Pre- and Post-Reading Interest 

To compare perceived pre- and post-reading interest levels of male and 

female participants, the data was analyzed with one-way repeated measures 

ANOVA, with pre- and post-reading interest as the within-subjects independent 

variable. Levene’s test of homogeneity of variances (Table 60) was not significant 

(p < .05) for any of the four conditions. Mauchley’s test of sphericity was not 

significant (p = .49). 

 

Table 60. Levene’s Test of Homogeneity of Variances for Pre- and Post-reading 

Interest 

  F df1 df2 p 

GS Pre 3.02 1 15 .10 
GS Post 3.53 1 15 .08 
BO Pre 0.10 1 15 .76 

BO Post 0.14 1 15 .71 
Note. GS Pre = Girls Story Pre-reading Interest; GS Post = Girls Story Post-reading 
Interest; BO Pre = Boys Only Pre-reading Interest; BO Post = Boys Only Post-reading 
Interest. 
 

Descriptive statistics are provided in Table 61. As can be seen, the pre-

reading interest ratings were arranged in the hypothesized direction, with female 

readers anticipating more interest in Girls Story than male readers, and vice versa 

for Boys Only. 
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Table 61. Descriptive Statistics for Pre- and Post-Reading Interest 

Story 
condition 

Sex N M SD 

Pre GS Male 
9 3.111 0.93 

Female 
8 5.125 0.64 

Post GS Male 
9 4.222 1.39 

Female 
8 4.375 0.74 

Pre BO Male 
9 4.222 1.09 

Female 
8 3.375 1.19 

Post BO Male 
9 4.667 0.71 

Female 
8 5.125 0.64 

Note. Pre BO = Pre-reading Boys Only; Pre GS = Pre-reading Girls Story; Post BO = Post-
reading Boys Only; Post GS = Post-reading Girls Story. 

 

A significant effect was found for interest, F(3, 13) = 7.19, p < .05, partial 

eta2 = .62. An interaction effect was found between sex and interest, F(3, 13) = 

13.17, p < .05, partial eta2 = .75. Pairwise comparisons (Bonferroni) revealed that 

pre- and post-reading interest evaluations for Boys Only differed significantly (p 

< .05). This was not the case for pre- and post-reading interest evaluations for Girls 

Story. The only other significant difference found between the story conditions was 

between pre-reading Girls Story and post-reading Boys Only. To ascertain whether 

differences existed between genders for any of the story interest conditions, a one-

way ANOVA was conducted with gender as the between-subjects variable, and 

story conditions as the within-subjects variable. A significant difference was found, 

F(1, 15) = 26.39, (p < .05), between the mean scores of male and female 

participants for pre-reading interest of Girls Story. No other differences were 

found. Although the difference between male and female participants’ pre-reading 

interest evaluations was in the direction hypothesized, the difference was not 
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significant. In addition, hypothesized differences between male and female readers 

in post-reading perceived interest of the two stories did not occur. 

 

Reading Difficulty 

To assess differences between the perceived difficulty of the two gender-

focus stories, one-way mixed-design ANOVA was conducted, with perceived 

difficulty as the dependent variable, story condition (difficulty) as the between 

subjects independent variable and sex as the between-subjects variable. Levene’s 

test (Table 62) was not significant at p < .05, indicating that the assumption of 

homogeneity of variances was not violated. 

 

Table 62. Levene’s Test of Homogeneity of Variances for Story Difficulty 

Story F df1 df2 p 

Girls Story 3.02 1 15 .10 
Boys Only  3.53 1 15 .08 

Note. GS Pre = Girls Story Pre-reading Interest; GS Post = Girls Story Post-reading 
Interest; BO Pre = Boys Only Pre-reading Interest; BO Post = Boys Only Post-reading. 
 

Descriptive statistics are provided in Table 63. No significant effect was 

found for difficulty, F(1, 15) = .276 (p = .61) or sex, F(1, 15) = .04 (p = .84). 

 

Table 63. Descriptive Statistics for Perceived Reading Difficulty 

Story condition Sex N M SD 

Girls Story Male 
9 3.89 0.33 

Female 
8 3.88 0.99 

Boys Only Male 
8 4.13 1.36 

Female 
9 3.89 0.33 

Note. Higher Means = Less Difficulty. 
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Comprehension Test 

To compare the comprehension scores by male and female participants from 

the story conditions, a mixed one-way ANOVA was conducted with gender as the 

between subjects variable and story condition as the within subjects variable. 

Measures produced by the Rasch analyses were used as scores. Descriptive 

statistics are shown in Table 64. 

 

Table 64. Descriptive Statistics for Experiment 2 Comprehension Tests 

Story Gender N M SD 

Girls Story Male 9 .79 .85 
Female 8 1.59 1.18 

Boys Only Male 9 1.38 .55 
Female 8 1.17 .75 

 

Levene’s test (Table 65) was not significant at p < .05, indicating that the 

assumption of homogeneity of variances was not violated. 

 

Table 65. Levene’s Test of Homogeneity of Variances for Comprehension Tests 

Story F df1 df2 p 

Girls Story 0.26 1 15 .63 
Boys Only 2.20 1 15 .16 

 

Effects were found at p < .05 neither for story (p = .42) nor the interaction of 

story and sex (p = .07). Strictly speaking, a significant between subjects effect was 

not found (p = .052), although the p value was very close to reaching the 

significance threshold of .05. 
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Free Recall 

Free recall written test responses were evaluated by two native speakers of 

Japanese for total number of recalled idea units (interrater reliability: r = .98 for 

Boys Only and r = .98 for Girls Story) and the number of incorrectly recalled 

number of idea units. To obtain a measure of proportion of incorrect responses to 

total number of idea units recalled, the number of incorrect responses was divided 

by the total number of ideas units recalled. Because the figures represent 

proportions of errors to correctly recalled idea units, lower scores reflect better 

recall. The descriptive statistics for these measures (Table 66) also show a 

substantial range of correct idea unit figures. 

 

Table 66. Descriptive Statistics for Free Recall Test Results 

 N Sex M SD 

Girls Story 
 

9 Male 37.31 28.52 
8 Female 31.49 24.12 

Boys Only 
 

9 Male 59.69 77.15 

8 Female 47.00 37.06 
Note: Mean scores were produced by dividing free recall idea units by idea unit errors. 

 

A one-way mixed ANOVA was conducted on free recall figures, with the two 

story conditions comprising the independent variable. Levene’s test (Table 66) was 

not significant indicating that the requirement of homogeneity of variances was not 

violated. 
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Table 66. Levene’s Test for Proportions of Incorrectly Recalled Idea Units to Total 

Recalled Idea Units 

Story F df1 df2 p 

Girls Story 0.11 1 15 .75 
Boys Only  0.46 1 15 .51 

 

No between-subjects effect was found F (1, 15) = .341, p = .568. No within-

subjects effect was found for story condition, F(1, 15) = 1.269, p = .278 or for 

interaction of story and gender, F(1, 15) = .042, p = .841. 

 

Discussion 

This study examined hypothesized gender differences in the comprehension 

and recall of two stories, one written to specifically interesting to female readers 

and one written to be specifically interesting to male readers. The three hypotheses 

for the study will be discussed in light of the pre-reading questionnaire and 

experimental results from the comprehension and free recall tests. 

 

Hypothesis 1: Stories centering on stereotypically female and male themes will be 

perceived as differentially interesting by female and male readers, with female 

readers finding a “female story” more interesting, and male readers finding a “male 

story” more interesting. 

 

Hypothesis 2: Correspondences between text comprehension and higher interest, 

and recall and higher interest, will be stronger for male participants than for female 

participants. 
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Hypothesis 3: Female participants will score better overall on all comprehension 

tests 

 

Pre-reading anticipated interest Likert scale scores were significantly different 

for male and female participants, with the direction of differences aligning with the 

intentions of the researcher when writing Boys Only and Girls Story; male 

participants anticipated significantly higher anticipated interest in Boys Only than 

female readers, who in turn anticipated significantly higher interest for Girls Story 

than male readers. In the responses to the pre-reading questionnaire, nearly 

unanimous endorsement was given to Girls Story as the one of the four listed as the 

story most interesting to female readers. Written reasons by both female and male 

participants largely centered on the notion that “female readers like romances/love 

stories.” Another reason provided was the notion that female readers would 

empathize with the female characters is such a (love) story, and that female readers 

would be interested in experiencing that empathy. The idea of empathy by women 

with women specifically in the area of romance was expressly explicitly by four of 

the nine female respondents and two of the male respondents. The idea of personal 

relevance being a source of interest is more salient, with seven of the nine female 

respondents making reference to the story’s anticipated themes and events being 

“close” to female students’ lives. Male respondents’ were not as explicit in their 

endorsement of personal relevance, perhaps because their answers were not quite as 
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expansive as those of the female students. Five of the eight male participants gave 

variations of the reason “girls like love stories” to justify their choice of Girls Story 

as most interesting. These responses do not necessarily evidence that female 

readers especially like to read love stories. Instead, they signal that among most of 

the participants, a belief in the stereotype that female readers especially enjoy love 

stories abides. A more likely or fundamental source of interest is personal 

relevance. Female readers readings about women who harbor the same orientation 

to reality (including the belief in the stereotype—the extent of whose justification is 

impossible to designate in these results—that women are drawn strongly to 

romantic situations). 

The pre-reading questionnaire results regarding the story anticipated to be 

most interesting to male students suggests similar factors as the source of potential 

interest, even while stereotypes of male interests in reading are evident. The story 

most selected was Boys Only, although The Flying Lesson was endorsed almost as 

many times. The reasons given were similar for both stories, and they reflect a 

belief, apparently held by most of the male and female participants, that male 

readers are drawn to secrets, adventures (flying), “boyish excitement,” 

“impossible” challenges, thrills, and fulfilling dreams. Three respondents (all male) 

mentioned that the father-son connection described in the Boys Story summary was 

one explicitly interesting to male readers; two of these responses referred to the 

“father” as an entity that “teaches” (one cited a Japanese adage: “Learn by 

watching your father”). One male and one female respondent explicitly referred to 
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the idea of a “masculine story” without explanation, suggesting that the 

stereotypical notion of what elements constitute a “masculine story” are sufficiently 

widespread as to be self-evident. One referred to a specific genre of story, intended 

for male readers, called 男の子同志 (otokonokodoushi), which means “literature 

for boys.” 

As with the story believed to be interesting to female readers, the reasons for 

choices for interesting stories to male readers reflected stereotypes about what boys 

and men like and what is important to them. While these stereotypes might be 

anchored in truth, more fundamental reasons underpinning anticipated interest by 

male readers in Boys Only and The Flying Lesson can be gleaned from the 

responses. As with Girls Story to women, Boys Only and The Flying Lesson were 

anticipated to be interesting to male readers because of personal relevance. Boys 

Only would be a story interesting to male readers because, according to one 

respondent, it is a “masculine story in which the father teaches something,” but 

more essentially, “the story would seem to have an influence on the reader’s life” 

because of these qualities. Other responses that reflect personal relevance as an 

underlying reason for interest include “This story is one that makes readers think 

about their own fathers,” “A story about bonds between a father and son can get 

sympathy from men,” “Boys have the same kinds of thoughts and feelings,” and “in 

terms of personal values, males can easily share the values (in the story).” 

The pre-reading questionnaire supported the idea that male and female 

readers share conceptions of gender-based differences in reading preferences, and 
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that the stories in question were anticipated to be more interesting along the lines of 

the researcher’s intentions. Most likely, the fundamental reason for belief in 

readers’ gender-based interest in a particular story (summary) was anticipated 

personal relevance. However, after actually reading Girls Story and Boys Only, the 

differences in interest did not manifest as anticipated. For Girls Story, post-reading 

interest of female participants was lower than anticipated and it was higher than 

anticipated for male readers, such that the differences post-reading were not 

statistically significant. For female readers, the difference between anticipated and 

actual reading interest was more dramatically different for Boys Only: the 

difference between the pre-reading anticipated mean score of 3.38 and the post-

reading mean score of 5.13 was statistically significant. After reading the story, 

female readers were actually more interested (if not significantly so) in Boys Only 

than were the male readers. 

How might this be explained? Three possibilities are salient. One possibility 

is that the gender-based differences intended to be embedded in the stories and 

anticipated to be interesting by the pre-reading raters (and the researcher) did not in 

fact align well with those qualities anticipated by the readers. That is, both female 

and male readers anticipated Girls Story to be a “love story,” but perhaps readers’ 

stereotypical conception of a “love story” contains certain conventions, such as a 

specific anticipated storyline with specific kinds of characters. The story ends 

rather ambiguously, and is shaded along the lines of a young woman’s pondering of 

how she can become the mature person she has not yet become. The “romantic” 
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conflicts of the story, while clearly essential, are not resolved; perhaps in “love 

stories,” the resolution of these conflicts is part of what makes them interesting 

(stereotypically, to women). Male readers’ interest increased from pre- to post-

reading of Girls Story; perhaps this in part is the result of qualities in the story that 

did not match their conception of a love story or a “story for girls.” 

Another possibility is that the story did in fact retain qualities of a “love 

story,” but that the stereotype that “girls like love stories” did not have support in a 

real life manifestation of a love story. Stereotypes are simplifications of complex 

phenomena, and simplifications often do not reflect reality clearly or accurately. 

That is to say, a mismatch exists might exist between the notion that female readers 

especially like romances. Perhaps many female readers in fact do not like romances 

as much as they are “supposed to” and maybe male readers like love stories more 

than they are “supposed to.” 

A third possibility is that structural differences between the two stories 

confounded the impressions of interest in them. While there are intrinsic and 

perhaps somewhat unavoidable differences between genre fictional forms anchored 

in categories like “romance” or “adventure,” such that trajectory of character 

elucidation, conflict occurrence and resolution follow different tracks, little was 

done to attempt to control these differences. The two stories are framed very 

differently. The story of Girls Story almost entirely involves a conversation and the 

internal thoughts of the main character regarding emotions and events that have 

occurred previously or about feelings other characters might or might not have. 
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Little “happens” in Girls Story. By comparison, Boys Only is framed as a childhood 

flashback, and contains at least one serious dramatic event (a tree falling on a boy), 

and the death of a main character. Girls Story has at least important six characters 

(of which two are present in the real-time narrative) whose relationships are critical 

to the meanings of the story. Boys Only also has several characters (five), but the 

story is anchored far more clearly on the interactions of only two, the father and the 

son, with the other characters playing “bit parts.” Perhaps gender-based perceptions 

of interest would come to the fore if the limitation of structural differences had not 

confounded those perceptions. 

 

Comprehension and Recall Tests 

No significant differences were found between the story conditions or 

between male and female readers in the comprehension tests scores. The p figure 

produced by the ANOVA for sex (p = .052) suggests a small chance that the large 

difference between the test scores produced by male and female participants 

occurred by random chance. Whether test score differences were significant or not, 

male students produced much lower scores for Girls Story than female participants, 

and somewhat higher scores than female students for the comprehension test of 

Boys Only. Given that the stories were equally interesting to male and female 

readers, the differences in test scores cannot be attributed to interest. The results did 

not support the hypothesis that the story written to interest male readers would 

results in a greater interest-effect on comprehension than would a similar effect on 
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female readers of a story written to be interesting to female readers. It is difficult to 

interpret these results as applicable to the research question at hand, because the 

condition of differential interest, while apparent from the pre-reading 

questionnaires, was not manifested when students actually read the stories. 

As with the comprehension test, the results from the free recall tests did not 

support the hypotheses. In regard to hypothesis 2, it is difficult to interpret the 

results in relation to interest based on gender because the post-reading evaluations 

of the stories did not concord with the pre-reading evaluations suggesting that male 

and female readers would be differentially interested in the stories intended. In 

regard to hypothesis 3, one of the scores (for Girls Story) and both of the scores for 

the free recall test followed the hypothesized direction, with female participants 

scoring better than male participants. However, these cannot be regarded as support 

for hypothesis 3, because the differences were not significant. Because the male 

and female students read identical stories in identical conditions, and took identical 

tests, it is fair to say that in contradiction to the cases reported in the literature (e.g., 

Arnot et al., 1996; Boyle, 1987; Burstall, 1975; Payne & Lynn, 2010) of female 

students outperforming male students as a consequence of gender differences, the 

male participants in this experiment did not perform (significantly) worse. If the 

core causes of gender-based academic performance differences are expectations for 

young men to be “cool” and tough, and that part of being “cool” and tough is not 

performing well on tests, it is possible that these expectations are not present, or not 

extremely important, in the setting where the tests of the present experiment took 
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place. It could be that qualities that signal masculine identity in this setting include, 

rather than disdain, good academic performance. 
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CHAPTER 7 

DISCUSSION 

 

Both of the experiments in this study examined the influences of interest in 

relation to L2 learner comprehension and recall of short narrative texts in English. 

In each experiment, interest was cast along with variables that (a) have been 

considered relevant to interest effects on learning in L1-based research, and (b) 

have been insufficiently researched in L2 learning research. In Experiment 1, 

participants read more and less interesting stories that were written in concrete and 

abstract versions. In Experiment 2, participants read stories that whose content 

focused on topics thought to be especially interesting to one sex over the other and 

which were endorsed, via responses to a pre-reading questionnaire, to be 

differentially interesting to male or female readers. At the heart of these 

experiments was the question of whether the affective-cognitive motivational 

variable interest offered the same benefits to comprehension and recall to L2 

readers as it has been demonstrated to in L1-based learning (especially reading) 

contexts. Undergirding these benefits is riveted attention and engagement, and the 

learning-positive behaviors they trigger or mediate, such as perseverance, and the 

motivation-enhancing sensations they produce, like pleasure. When interest is 

sparked by text topic, would the different species of reading experience of the L2 

reader, with its peculiar challenges and difficulties, interfere with learning-positive 
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benefits enjoyed by L1 readers? The general thrust of the hypotheses for these 

experiments was that the answer would be no. 

The results of the two experiments, however, do not offer strong indications 

that the answer is no. In Experiment 1, the only supported hypothesis predicted that 

the interest components that emerged from the pilot study would be perceived at 

significantly different levels in the four story conditions. It is unsurprising that this 

was supported, given that the two stories had different contents, characters, and 

storylines. It is somewhat more interesting that the concrete and abstract versions of 

the same stories would spawn different perceptions of the interest components at 

hand; this implies that variations of text concreteness impacts qualities that support 

the interest construct, and imply that adjustments of textual concreteness in 

materials for L2 learners might result in increases of qualities that support interest, 

and therefore possibly increases in interest itself. 

However, two aspects of the results for this single supported hypothesis are 

worth keeping in mind. One, the perception of situational interest components did 

not occur in the directions expected. For example, it was expected that readers 

would experience qualities like excitement, ease of understanding, and personal 

relevance in the higher concreteness conditions, but in fact the opposite occurred. 

Also, the situational interest component concreteness was perceived at lower levels 

in the higher-concreteness story than in the lower-concreteness story version. 

Therefore, while the first hypothesis was supported, evidence is present that 

suggests that the differences asserted by hypothesis 1 were not in synch with what 
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the participants were experiencing as they read the stories. It is plausible that future 

research, with designs that overcome the perceptual issues in regard to concreteness 

that are problematic for these findings, will produce findings that more defensibly 

support hypothesis 1. 

All of the remaining hypotheses that asserted generally an improvement of 

comprehension and recall in the presence of higher interest were not supported by 

the experimental results. These results to some extent might be regarded as 

evidence that L2 readers do not experience improvements in comprehension and 

recall in the presence of higher interest, especially when occurring in conditions of 

greater or less textual concreteness and in the presence of topics potentially 

interesting to some but not other students within a group. However, as noted in the 

discussions of both experiments, conditions and limitations of each experiments 

should cast doubt on such an assumption. Furthermore, while the experimental 

results themselves lend little weight to the idea that interest and concreteness, and 

gender-based interest, are relevant factors in L2 reading skills, the experiments and 

pilot study do reveal that certain qualities are perceived by readers to underpin the 

experience of interest, and that one of them is possible peculiar to L2 readers: ease 

of comprehension. 

Ease of comprehension emerged as a quality that the participants tied directly 

into the sensation of interest. In the pilot study (Chapter 39, ease of comprehension 

was mentioned 15 times as a reason for considering segments of the stories 

interesting; it was the second-most common interest component named. The results 
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of the interest questionnaire from the first experiment showed that ease of 

understanding was by far the most highly linked to interest of the seven factors. 

These are striking details. Ease of comprehension would likely not be mentioned as 

a source of interest for individuals reading in their L1 because, for the most part, 

everything they read will be easy to understand. Ease of comprehension as a source 

of interest in reading might be unique to L2 readers. Given that difficulty in 

comprehension is a common impediment to reading in one’s L2, an individual 

doing so might experience moments in a story where meaning is clear not simply as 

“I can understand this,” but “I can understand this in my second language, and that 

makes it interesting.” The salience of ease of understanding as a factor of interest 

might well also provide additional reasons for makers and publishers of simplified 

(or graded) readers for L2 learners to strive for the level of vocabulary coverage 

(98%) advocated by Hu and Nation (2000) to ensure adequate comprehension in 

unassisted reading. It would be premature to surmise that any level of difficulty in 

comprehension reduces or removes the chance to experience interest. This notion 

ought to be the subject of future research. 

As mentioned, the results of these experiments do not reveal any tangible 

connection to improved comprehension and recall in the presence of higher interest, 

higher concreteness, or materials written to be especially interesting to one gender 

over the other. Why, then, ought educators or materials makers and publishers care 

about making L2 reading texts interesting to students? Three considerations ought 

to be kept in mind regarding the results of this study. One, it is possible to regard 
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the results of the pilot study and two experiments, in part or total, in the light of 

differences experienced by L2 readers when compared to L1 readers. The more 

obvious differences, such as increased challenge and difficulty in comprehension 

related to smaller vocabulary, less-developed grammar, lack of knowledge of the 

L2 culture(s), etc., might well conceal many less obvious ones, related to qualities 

included but not limited to students’ self-esteem, motivation, influences from peers, 

attitudes toward L2 teachers and/or the institution in which the L2 is taught. The 

degree to which L2 learners/readers experience and are impacted by these other 

dimensions during their efforts at comprehending a foreign language, in the context 

of interest or lack thereof, is not well-understood. A second consideration is that the 

experience of interest, while not shown in this study to be tied with improved 

comprehension or recall, was nonetheless experienced in various phases of the 

experiments pleasurably. Research has not yet to my knowledge confirmed that 

having pleasurable experiences during learning activities is a sufficient condition 

for learning, reading comprehension or reading recall, but, in regards to learner 

motivation, the common-sense aspects of the idea make it worth mentioning here in 

relation to the interest components described by some participants in this study. 

The qualities tied to the sensation of interest revealed in the pilot study are 

conventionally pleasurable and most are important in university students’ lives. 

Educational experiences that are personally relevant to students are linked by 

definition to the things that are important to students. Socialness is a cornerstone of 

many students’ school experiences and, because it involves language use, is 
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germane to language learning. The pleasure-inducing qualities of excitement and 

unpredictability are made more appreciable simply by considering their antonyms: 

dull and monotonous. Another interest factors named by students, attention and 

engagement, is not necessarily pleasure-inducing, but is almost essential to 

learning. As mentioned, from a pedagogical view, ease of understanding is an 

important facet of some L2 learning activities, particularly reading. The second 

consideration to keep in mind in regards to this study is that the validity of the 

results are colored by certain limitations to the study. 
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CHAPTER 9 

CONCLUSION 

 

Summary of the Findings 

While this study revealed a set of underlying constituents of the motivational 

variable interest and demonstrated also that gender stereotypes regarding reading 

interest are held strongly by participants of the study, overall, the primary 

hypotheses were not supported by the results. Experiment 1 did not demonstrate 

significant differences in reading comprehension and recall amongst the four 

interest-concreteness story conditions. Experiment 2 did not demonstrate any 

significant differences between comprehension and recall between stories written to 

be especially interesting to one gender over the other. While gender-based interest 

differences were anticipated by participants in a pilot study and a pre-reading 

questionnaire, such differences did not occur upon the actual reading of the stories. 

While these findings might signal that interest, in combination with other relevant 

variables, such as text concreteness and gender, is not important to reading 

comprehension and recall amongst L2 learners, and perhaps more broadly, to 

learning a second language, certain limitations to the experimental design provide 

reasons to regard these results with skepticism. 
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Limitations 

This study made contributions to the field of second language acquisition in 

the sense that it provided researchers who wish to investigate aspects of interest 

with an example of a procedure for developing an interest questionnaire using 

think-aloud protocols and using Rasch analysis to validate the instrument. 

Experiment 1 provides the first description of Bayesian analysis in L2 learning 

research and also outlines the essential properties of Bayesian statistics, Bayesian 

analyses using informative hypotheses, and the use of one kind of software for 

producing Bayes factors. This study also provides an overview of the interest 

construct, a review of the essential findings of interest research, and constitutes one 

of the few investigations of interest in L2 learning situations. However, this study’s 

results were problematized by certain limitations. 

One limitation involved the stories used in the two experiments. Although the 

two stories in Experiment 1 were carefully rendered in concrete and abstract forms, 

parts of the results indicate that participants did not perceive the concrete texts to be 

as concrete as the abstract texts. The concrete language included in the concrete 

versions of the more and less interesting stories was intended to enable the 

participants to visualize (and otherwise experience with their senses) the actions 

and objects in the stories, which in turn was hypothesized, in light of dual coding 

theory and previous interest research, to set up conditions for improved 

comprehension and recall of the stories. If the concreteness intended was not in fact 

experienced by the readers, then it is not possible to conclude from this experiment 
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that L2 readers’ comprehension and recall do not benefit from reading concrete 

texts. It is also not possible, given limitations in the experiment design, to claim for 

certain that readers in Experiment 1 did not, in fact, experience increased ability to 

visualize the events in the stories. More piloting of the materials would likely 

clarify the sources of the mixed perceptions of concreteness. Future research in 

concreteness and interest ought to clarify more precisely whether impressions of 

participants of concreteness are in keeping with researchers’ intentions. 

Another limitation to the stories can be seen in Experiment 2. While vetted 

with a pilot study and a pre-reading questionnaire, the stories still were not 

ultimately experienced as differentially interesting to male and female readers as 

had been intended. The pilot study indirectly elicited the views of female students 

in regards to their interests in relation to the story intended to interesting to women, 

as it did with male readers to the male-orientated story. Also, the pre-reading 

questionnaire further queried students of the gender study on what which story 

would be most interesting to men and women, and why. However, a limitation to 

this study was that the researcher did not examine more directly and thoroughly the 

interests of the female and male students of the relevant age and university level to 

learn more expansively about what they are really interested in. Future researchers 

on gender-based interest of short stories among L2 readers should more 

substantially gather information about students’ interests, both in relation to and not 

in relation to gender. Future researchers ought to better align the character 

development and structural characteristics of the stories so that differences between 
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them do not provide potential confounding variables. Future researchers on gender-

based interest of short stories among L2 readers should better align the character 

development and structural characteristics of the stories so that differences between 

them do not provide potential confounding variables. 

Generally, some limitations existed that were related to the number and 

behavior of students. It is possible that some of the lack of significance in the 

experimental results was a consequence of low N-size. This is particularly true of 

Experiment 2, which had only 17 participants. Such a low number of participants is 

unlikely to provide sufficient statistical power to find statistically significant 

results. Similar research should be conducted in the future with larger groups of 

participants. Also, whatever the number of students, there were aspects of reading 

behavior that were not controlled in the research design, including students’ 

employing different reading strategies. For example, students who skimmed the 

stories verses those who read them word-for-word, would have potentially 

manifested quite different comprehension scores for very different reasons having 

nothing to do with the study. 

 

Suggestions for Future Research 

This study was conducted to address two areas that have been shown to be 

relevant to interest processes in L1-based studies, but still have been insufficiently 

researched in L2 learning contexts. Completion of the present study has not 

changed the condition of both these areas being under-researched with L2 learners. 
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Future research ought to be conducted in the two areas covered in this study: 

comprehension and recall of short narrative texts among L2 readers related to 

textual concreteness and interest, and gender-based interest. Future researchers 

should strive to design studies in these areas that overcome the limitations that 

made problematic the research of both experiments in this study. 

The reading materials for these experiments consisted of short fictional 

narrative texts (short stories) representing only two genres (simplistically, these can 

be called “romance” and “drama,” although these designations could be refined). 

Further exploration of interest and concreteness in texts within these genres and 

with other genres will illuminate the influences they factors might have on reading 

skills and learning among L2 readers. Little is understood too is the relationship 

between interest, text concreteness, and non-fiction texts and texts with longer 

narrative structures, such as novels. 

 

Final Conclusions 

We live in a shrinking world. Contact between citizens of far-flung nations 

has been rendered easy by the worldwide web and high-speed Internet technology. 

As the world’s economies become more interconnected and distances between 

fellow people becomes steadily more compressed, so grows the importance of 

learning multiple languages. For a large number of second language learners, 

communicative proficiency remains an elusive outcome of formal education in a 

second language. A key to improving the efficacy of language learning courses 
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likely lies in better understanding qualities which, if harnessed by instructors, 

materials makers, and curriculum developers, would create conditions that facilitate 

language learning. One dimension that might be so harnessed is the cognitive-

affective motivational state interest. The results of the present study are only a 

small beginning to a far greater effort amongst researchers and language instructors 

to investigate the influences of interest on the learning process and outcomes 

experienced by learners of a second language. My hope is that L2 researchers will 

continue to expand our knowledge of interest, to the betterment of language 

learners everywhere. 
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APPENDIX A 

INTEREST QUESTIONNAIRE 

 

 
学生番号      日付 

性別 男 女 

年齢  歳 

専攻 

学年 一回生  二回生  三回生  四回生 

 

次のナンバーに ○ をしてください。自分の気持ち（感覚）に近いものから、１＝「全

くそう思わない」２、３、４、５、６という順番で選んでください。６は「強くそう思

う」になります。 
 

1. これは、私がこれまでに読んだ中で最もエキサイティングなストーリーの一つだと思

う。 

This was one of the most exciting stories I have ever read. 

 

2. このストーリーは私の感情をさまざまに刺激するものだった。 

This story stimulated my emotions. 

 

3. 私はこのストーリーについて家族に話したいと思う。 

I want to tell my family members about this story. 

 

4. このストーリーには、面白い個所がたくさんあった。 

There were many interesting moments in this story. 

 

5. 私はこのストーリーに引きつけられた。 

My attention was captured by this story. 

 

6. このストーリーを読んでいる間、ストーリーの動きはとてもスピーディーだと感じ

た。 

I felt that the story moved very quickly as I reading. 

 

7. このストーリーは、容易に理解できたので面白かった。 

This story was interesting because it was easy to understand. 

 

8. このストーリーは、私自身の人生に直接的な関連があると思う。 

This story was personally relevant to my life. 

 

9. 私は、このストーリーを読んでいる間に電話がかかってきても、読むのをやめたくな

いので、電話には出なかっただろうと思う 

If a telephone rang while I was reading this story, I would not have answered it so I could keep 

reading. 

 

10. 私はこのストーリーの登場人物に共感することができる。 

I can empathize with characters in this story. 

 

11. 私はこのストーリーを決して忘れないだろう。 

I will never forget this story. 
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12. このストーリーは私の身体的な感覚を刺激するものだったので、読み続けたいと思っ

た。 

This story stimulated my five senses. 

 

13. このストーリーの感情をかきたてる要素が、私の興味を引き付けていた。 

Emotionally stirring elements of this story maintained my interest. 

 

14. 私はこのストーリーを読んで、少し興奮した気分になった。 

I felt slightly excited by this story. 

 

15. 私はこのストーリーの展開にくぎ付けになった。 

I was riveted by this story. 

 

16. このストーリーは、退屈でなかった。 

This story was not monotonous. 

 

17. このストーリーには、読み手をわくわくさせる箇所があった。 

There were moments of excitement in this story. 

 

18. このストーリーは簡単に理解することができた。 

I could understand this story well. 

 

19. このストーリーは、読み始めたら最後まで読むのをやめられなかった。 

After I started reading this story, I couldn’t stop until I finished. 

 

20. このストーリーには、続きをとても知りたくなる箇所があった。 

There were parts of the story where I was dying to know what happened next. 

 

21. 私はこのストーリーを面白いと思った。 

This story was interesting to me. 

 

22. このストーリーは私の友人にとって非常に意義深いものだと思う。 

This story could be deeply meaningful to my friends. 

 

23. 私はこのストーリーに出てくる単語のほとんどを理解することができた。 

I understand almost all the words in this story. 

 

24. このストーリーを日本語で読むことも、英語と同じように易しいだろうと思う。 

Reading this story in Japanese would be equally easy. 

 

25. 私はこのストーリーをもう一度読みたいと思う。 

I want to read this story again. 

 

26. このストーリーを読んでいる間、私は興奮してどきどきしていた。 

My heart was racing with excitement while I read this story. 

 

27. 私はこのストーリーを読んでいる間、ストーリーに簡単に集中することができた。 

I could easily concentrate on this story while reading it. 

 

28. 私は、続きを知るためにこのストーリーを読み続けたいと思った。 

I wanted to continue reading this story to learn what happened next. 



 

 

273 

29. このストーリーについて、友達と話し合うのは楽しいだろうと思う。 

I would enjoy discussing this story with my friends. 

 

30. 私はこのストーリーの登場人物の顔や外見を頭の中に想い描くことができた。 

I had a picture in mind of what the characters looked like in this story. 

 

31. 私はこのストーリーを、辞書を使わずに読むことができた。 

I could understand this story without using a dictionary. 

 

32. このストーリーの英語文法は、ストーリーが理解できないほど難しくはなかった。 

The grammar in this story did not interfere with my comprehension. 

 

33. 私はこのストーリーについて、授業でクラスメートと話し合いたいと思う。 

I’d like to discuss this story in a class with my classmates. 

 

34. 私は、読み終えた後も、このストーリーについて考えるだろう。 

I will continue thinking about this story after I read it. 

 

35. 私はこのストーリー内の出来事を頭の中に想い描くことができた。 

I could form a picture of the happenings in this story. 

 

36. このストーリーは簡単に読むことができた。 

This story was easy to read. 

 

37. 私はこのストーリーの登場人物の懸命に努力するようすに深く感動した。 

I felt deeply touched by the struggles of the characters in this story. 

 

38. 私は、このストーリーの内容を理解できているだろうかという不安を全く感じなかっ

た。 

I felt no anxiety about understanding this story. 

 

39. このストーリーのテーマは、私にとって意義深いと思う。 

This story’s themes are meaningful to me. 

 

40. このストーリーの登場人物は、私の家族や友人を思い出させる。 

The characters in this story reminded me of my family or friends. 

 

41. このストーリーには、生き生きとした言葉が使われていたと思う。 

The words in this story were vivid. 

 

42. 私はこのストーリーをテレビや映画で見ているように想像することができた。 

I could imagine this story as part of a television show or movie. 

 

43. 私の友達は、このストーリーを気に入ると思う。 

My friends would like this story. 

 

44. 私はこのストーリーのメインテーマを理解することができた。 

I could understand the main ideas of this story. 

 

45. 私はこのストーリーから、新しいことを学んだと思う。 

I learned something new from this story. 
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46. 私はこのストーリーの終末を予想することができなかった。 

I could not predict how this story would end. 

 

47. 私はこのストーリーの内容をよく理解できたと思う。 

I felt confident about understanding the contents of this story. 

 

48. 私は、このストーリーで次に何が起こるか知りたいと、いくらかは思っていた。 

I felt somewhat eager to know what would happen next in this story. 

 

49. 私は、友人全員にこのストーリーを読むようにすすめたいと思う。 

I want to recommend that all my friends read this story. 

 

50. このストーリーの文章は、非常にわかりやすかった。 

The language in this story was very clear. 

 

51. このストーリーの終末は、私の思った通りと違った。 

This story ended differently than I thought it would. 
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APPENDIX B 

THINK ALOUD PROTOCOLS PRACTICE DOCUMENT 
 
 
Practice 
 
I went shopping in Kobe yesterday with my friends. I bought two nice sweaters. At 
the train station, a shocking thing happened. A big man ran up to us. He was 
carrying a pugil stick. He tried to hit me. He hit me on the head. He grabbed my 
bag and stole my sweaters! 
 
Interesting 
1 2 3 4 5 6 
 
Difficult 
1 2 3 4 5 6 
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APPENDIX C 

THINK ALOUD PROTOCOLS INSTRUMENT 
 
 
Story 1 

Boys Only 
 

Two years ago, when I was twelve years old, my father took me on a hiking trip. We 
went to Mount Jenkins, the tallest mountain in Massachusetts. As usual, my sister wanted 
to come with us, but my father said no, and my mother agreed with him. It was too 
dangerous for such a young girl. Many bears lived on the mountain. 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
But later, in the car, Papa told me that it was really because the trip was only for boys. 

Papa gripped the steering wheel with one hand and patted my head roughly with the other. 
He smiled. “There are some things girls don’t understand,” he said. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
We left the car at the parking lot and hiked up the mountain for three hours before we 

stopped for lunch. We sat under some trees. We ate the ham and cheese sandwiches and 
drank the orange juice Mama packed for us. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Papa finished his sandwich. He wiped the sweat off his face with his shirt. He started 

talking about baseball. Would the Red Sox go to the World Series? Papa, and of course I, 
were big Boston Red Sox fans. Because Papa got great tickets to the 2007 World Series, 
and I was lucky enough to go to Fenway Park and watch the Sox win the series. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
And I met Daisuke Matsuzaka! My father actually had a baseball at home signed by 

the great Japanese pitcher who led the Red Sox to the championship. That ball is probably 
worth ten million dollars, but my father would never sell it. My mother will never understand 
why Papa didn’t want to sell the ball, but I understand. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
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 1 2 3 4 5 6 
 

Before 2007, the last time the Red Sox won the series was in 2004, and before 
that...well, it was 86 years of losing, going all the way back to 1918. But Papa said there 
was something special about the Sox. Our team was like a lonely soldier on a hill, fighting 
with only an old sword against a hundred bad men with guns. Usually, the lonely soldier 
would get shot in the head, or get his arms or legs blown off in a shower of blood, but 
sometimes he would be super strong and win. “The Boston Red Sox win sometimes,” Papa 
told me once, “because when they fight, it’s them alone. They do it by themselves. They 
don’t ask for help.” 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
I finished my lunch and picked up a stick and a rock. I threw the rock and hit it with the 

stick and it bounced down the mountainside, through the thick trees. I heard the rock 
splash into the river, a soft, pleasing, violent sound. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Suddenly, something was wrong. The ground was shaking. Earthquake? Landslide? A 

shadow moved above, and before I could move away, something heavy came down on 
me. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Deep, terrible pain. My leg felt like it was on fire. “Papa!” I was on my back, staring up 

at the sky. I looked at my leg. A tree had fallen on me. A big tree, four meters thick, on top 
of my leg. “Papa!” I screamed again. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
My leg was turning cold. Then Papa came, and he stood over me. “Papa, help me!” 

And I was shocked to see him shake his head. “No,” he answered. His voice was gentle. 
“Try to help yourself.” 
 

 Interesting: 
 1 2 3 4 5 6 

Difficult: 
 1 2 3 4 5 6 

 
“But Papa…”  
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“Try, son.” Papa’s voice was a little sad. “Someday, I’ll be dead, and you’ll need to do 
everything yourself. Try.” 

I tried. It was impossible. I couldn’t move my leg. But then an idea came to me: I could 
move my hands. And I started to dig. The dirt was very wet and came out easily. I dug and 
dug, and soon, the hole I dug was deep enough that I could pull my leg out. I was surprised 
it wasn’t broken. Soon, I could stand on it again. I couldn’t walk without a stick, but it was 
possible. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
 Papa and I left the mountain early that day. As we climbed down to the car, Papa 
helped me to walk, one arm around my back, hugging me.  

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
My father died the next year of the cancer he’d kept secret a long time. He never 

hugged me again. 
I didn’t tell my mother the story of my accident on the mountain. She wouldn’t 

understand. 
 
After finish reading the story “Boys Only”, please complete the four items below. 
 
1. This story was interesting. 
 1 2 3 4 5 6 
 
2. This story was difficult for me to understand. 
 1 2 3 4 5 6d 
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Story 2 
 

A High School Story 
 

The class bell had rung for lunchtime at San Francisco Junior High School. I was 
brushing my hair in the bathroom when Jennifer came up to me. 

“So, Suzie, are you going to eat in the cafeteria?” 
“Yes. Do you want to go together?” 
Jennifer smiled. “Sure. I always like to eat at the cafeteria with my best friend.” 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
I smiled back. Jennifer and I had been best friends since we were six years old. 
I carefully put a pink barrette in my hair. I checked it in the mirror. All the girls at school 

were wearing barrettes these days. Last month, all the girls were wearing ribbons. With my 
long brown hair clipped to the side, I thought maybe there was a small chance I looked 
cute with the barrette. Even though I was too fat. Maybe not. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
As I looked at myself in the mirror, I wished again that I could lose weight. My lips 

looked too big to me too, and my nose seemed too long. No, not cute. At least not the 
cutest 16-year-old at the school. That was probably Laura Phillips, and no one was as cute 
as her. All the boys stared at Laura when she walked by. Lucky Laura. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
But maybe I was cute enough for Mike Smith. Mike was very nice and intelligent. He 

was always studying in the library, and he wore those thick glasses, so he probably didn’t 
know if I was cute or not. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Jennifer looked at herself closely in the mirror. She removed an eyeliner pencil from 

her purse and began putting eyeliner on her eyelids. Jennifer had pretty eyes. I wished my 
eyes were as pretty as Jennifer’s. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 
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“So…” I said, trying to sound casual. 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
“What?” asked Jennifer.  
I cleared my throat. “Well, Mike asked me out on a date.” 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
"Really? Mike Smith? The guy who’s always studying in the library?” 
“Yes. And he tried to kiss me!” 
“No way! Tell me what happened!” 
“It was in our last class yesterday, our English class, after the bell rang. All the other 

students had left, but he asked me to stay to help him with his English homework.” 
“Yeah? And…?” said Jennifer eagerly. 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
“He asked me if I wanted to see the new Harry Potter movie this weekend with him. I 

said yes. Then he moved closer until his face was very close to mine. Suddenly, my 
brother Justin ran into the room and told me we needed to go home quickly because Dad 
was waiting outside in the car." 

“Oh, no!” said Jennifer. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
“My brother Justin always wants to go home quickly after school because he and my 

father do special ‘father and son’ chores together,” I complained. “For example, last month, 
they painted our house together. After that, they built a new table for the living room.” 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Jennifer frowned at me. “So what did Mike do when Justin came in?” 
“He looked embarrassed and quickly moved away from me.” 
"He was going to kiss you!" Jennifer said. 
"Yeah,” I said. I laughed. 
"Well, it’s good that your brother stopped him." 
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I was surprised. “Why?” 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
"Oh, you know! David Jones is much cuter than Mike!" she said. 
"David Jones? How did David come into this conversation?" I asked. David Jones 

was the cutest boy in school. He was on the soccer team. Many girls were crazy about 
him, but he was also kind of a jerk. He was always making jokes in class about my curly 
brown hair. Just last week, he’d bumped into me in the hallway and knocked my books out 
of my arms. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Jennifer rolled her eyes. "Are you crazy? Don’t you understand why David always 

annoys you? He likes you!’ 
“Huh?” I felt shocked. It wasn’t possible. David Jones hated me. Also, he was dating 

Laura Phillips! The cutest boy with the cutest girl. 
“Wait, Jennifer. David has a girlfriend! He’s dating Laura Phillips!” 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Jennifer laughed. “Laura and David broke up a month ago! Didn’t you know? Laura 

was secretly dating another boy. David hates her. And he likes you now.” 
“No way!” I said. 
"Oh, come on!” said Jennifer. “David always stares at you when you’re not looking." 
Suddenly, I found myself thinking about David Jones in a completely different way. I 

had always thought about him as a jerk. A very cute jerk who hated me. But now… 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
Suddenly, I wondered how I would feel kissing David Jones. And when I thought 

about kissing David, I felt thrilled. And I wished that David had asked me to a movie 
instead of Mike. These thoughts made me feel ashamed. 
 

Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
“Are you okay?” asked Jennifer. 
“Why?” I asked. 



 

 

282 

“You look like you feel sick.” 
I forced myself to smile. “No, no. I’m fine,” I said. “Let’s eat lunch.” 

 
Interesting: 
 1 2 3 4 5 6 
Difficult: 
 1 2 3 4 5 6 

 
 
After finish reading the story, please complete the four items below. 
 
1. This story was interesting. 
 1 2 3 4 5 6 
 
2. This story was difficult for me to understand. 
 1 2 3 4 5 6 
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APPENDIX D 

LOST HAMSTER (LOWER CONCRETENESS VERSION) 
 

 

Jacob Smith was 10 years old. He lived with his family in a house. One morning Jacob found 

that his pet hamster was missing. He had put on his clothes for school. He remembered that he 

needed to feed his hamster, so he went to the hamster cage, which was on his bookshelf. There was 

an exercise wheel and a pile of shredded paper for a hamster bed. There was a bottle of water with a 

metal pipe attached to the bars. But no hamster. 

“I wonder where my hamster is,” Jacob thought. He pulled on the door of the cage. The door 

opened. He understood then what had happened. When he had shut the door the last time, he did not 

push it hard enough, so the door did not shut completely. His hamster could then push the door open 

and escape. 

Jacob wondered what he should do. He needed to eat breakfast quickly and go to school. He 

didn’t have any time to look for his hamster. He couldn’t ask his mother, father, or sister to look for 

the hamster, because they also needed to leave the house soon. 

His mother had a job at the supermarket, where she worked as a cashier. She sold groceries to 

people all day. She said it was a very difficult and boring job. Sometimes the customers were not 

nice to Jacob’s mother, but she never became angry at them, because it was important to be 

professional at work. 

His father worked at the bank as a teller. He stood all day long, counting money, starting bank 

accounts, and doing paperwork. His job was also very difficult and boring. Jacob’s father almost 

never spoke and seemed to have no emotions or to like anything except baseball. Because the family 

only had one car, Jacob’s father took the train to work every day and left the car for Jacob’s mother. 

His sister was a popular high school student, crazy about boys, a member of the cheerleading 

team, who had classes all day and usually worked hard on her homework at night because she 

wanted to go to a good university, so she too couldn’t help Jacob. She also wouldn’t help Jacob 

because she was not a nice person. She was always laughing at his mistakes. It still made Jacob feel 

like crying when he remembered the time his sister hit him in the face because he accidentally 

spilled juice on her favorite sweater. 

Jacob didn’t want to tell his family that he had left the hamster cage door open. His mother 

would scold him, and his sister would make fun of him. Jacob went downstairs and ate breakfast. 

Before his mother drove him to school, Jacob went back to his room, put the cage on the floor and 

opened the cage door. He thought that maybe his hamster would return to the cage by himself. 

During the day, Jacob went to his classes and played with his friends. He didn’t think much 

about the hamster. The truth is, he didn’t care about the hamster. He didn’t hate the hamster, but he 

didn’t like it very much either. 

When Jacob came home, he removed the snow from his boots before he entered the house. 

When inside, he took off his coat and went up the stairs to his room. His hamster had not returned. 

His room was not very clean. There were clothes, toys, and children’s books all over the floor. He 

began picking up the things one by one, searching underneath for the hamster. Sometimes he 

stopped and listened carefully, thinking he heard something like the sound a hamster would make, 

but then he realized it was only his imagination. 

Finally, his mother called him for dinner. Jacob went downstairs and sat at the table and ate 

dinner with his family. His mother had made spaghetti and meatballs, a salad, and tirimasu for 

dessert. It was delicious. His mother was a good cook. After dinner, Jacob did his homework and 

went to bed. Before getting under his blanket, he went to the cage. No hamster. Jacob put some 

hamster food on the floor by the cage. Maybe the hamster would return to the cage if he was hungry. 

The next morning, Jacob was looking in the mirror, combing his hair, preparing to go to 

school. He remembered his hamster. All the food was still in the same place, untouched. Jacob went 

downstairs and ate breakfast. His mother drove him to school. He didn’t think about his hamster all 

day long. When he returned home, he went to his room and found all the food was gone. He looked 

back and forth, and sure enough, every piece of hamster food had disappeared. Jacob again looked 
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under his many books and clothes, but he couldn’t find any hamster. So his hamster had returned 

long enough to eat the food, but once again, Jacob could not see the hamster. 

That evening, at dinner, his mother said to him, “Jacob, why was there hamster food on the 

floor of your room?” 

“Huh?” Jacob answered. His mouth was full of the pizza his mother. Jacob, his mother and his 

sister were at the table. Jacob’s father was not home because he needed to work late that evening. 

“And,” continued his mother, “why is your hamster not in his cage?” 

“Um…” said Jacob, suddenly feeling nervous. 

Jacob’s sister smiled. It was not a nice smile. “Probably Jacob stupidly left the cage door open 

and the hamster escaped.” 

“Is that what happened?” asked his mother. She seemed angry. 

“Um…no…I mean…yes, but…” said Jacob. 

His sister laughed. His mother stared at him angrily. 

“Is that the reason I found all that hamster food on your floor today?” his mother asked. 

Jacob bowed his head and nodded slowly. 

“Leaving food on the floor brings insects. I took care of it today, but you need to clean the rest 

of your room tomorrow after school. It’s too messy. Maybe you’ll find your hamster then.” 

“Okay,” said Jacob, embarrassed. 

The next day, Jacob cleaned his room. He washed his clothes, picked up all his books, and put 

all his toys in the closet. No sign of his hamster. It was like the animal had disappeared by magic. 

The next evening, Jacob told his family that he couldn’t find the hamster. His sister laughed and 

shook her head, like she couldn’t believe how stupid Jacob was. His father said nothing. His mother, 

to Jacob’s surprise, looked like she was going to cry. “That’s too bad,” she said. 

Days went by, then weeks, then months, and he didn’t find the hamster. The hamster was gone, 

never to return. After a few months, his mother put the hamster cage in the trash. 

Time passed, and Jacob completely forgot about the hamster. Years later, when he was a 

university student and someone asked him if he’d ever had a hamster, Jacob answered, “no, I never 

had a hamster. When I was a child, I never had any pets.” His answer was completely honest. 
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APPENDIX E 

LOST HAMSTER (HIGHER CONCRETENESS VERSION) 
 

 

Jacob Smith was 10 years old. He lived with his family in a beautiful, green two-story house. 

One morning Jacob found that his pet, a small, brown hamster, was missing. He had put on his 

clothes for school. He remembered he needed to feed his hamster, so he went to the little metal 

hamster cage, which was on his bookshelf. There was an exercise wheel and a pile of shredded 

paper for a hamster bed. It smelled like his hamster. There was a glass bottle of water with a metal 

pipe attached to the silver bars. But no hamster. 

“I wonder where my hamster is,” Jacob thought, frowning. He pulled on the door of the cage. 

With a creaking sound, the door opened. He understood then what had happened. When he had shut 

the door the last time, he did not push it hard enough, so the door did not shut completely. His 

hamster could then push the door open with his little nose and escape. 

Jacob wondered what he should do. He needed to eat breakfast quickly and go to school. He 

didn’t have any time to look for the little brown animal. He couldn’t ask his mother, father, or sister 

to look for the hamster, because they also needed to leave the house soon. 

His mother had a job at a large, popular supermarket, where she worked as a cashier. She sold 

fresh fruits, vegetables, and meats to crowds of noisy people all day. She said it was a very difficult 

and boring job. Sometimes the customers were not nice to Jacob’s mother, but she always smiled at 

them and spoke in a friendly voice because she said it was important to be professional at work. 

His father worked at the bank as a teller. He stood all day long in his black suit with a white 

shirt and black necktie, counting piles of green money, starting bank accounts, and doing big piles 

of paperwork. His job was also very difficult and boring. Jacob’s father was like a machine. He 

almost never spoke and never yelled or frowned or laughed or smiled, and seemed not to like 

anything except baseball. Because the family had only one car, a large, blue Nissan Patrol, Jacob’s 

father took the dirty city train to work every day and left the family car for Jacob’s mother. 

His sister was a popular high school student, boy-crazy, a member of the cheerleading team, 

who had classes all day and usually worked hard on her homework at night because she wanted to 

go to a good university, so she too couldn’t help Jacob. She was thin and pretty, with long blonde 

hair. She also wouldn’t help Jacob because she was not a nice person. She was always laughing at 

his mistakes. Jacob’s eyes filled with tears when he remembered the time his sister hit him in the 

face because he accidentally spilled purple grape juice on her favorite pink sweater. 

Jacob didn’t want to tell his family that he had stupidly left the hamster cage door open. His 

mother would scream at angrily, and his sister would make fun of him. Jacob walked slowly down 

the stairs and ate yummy bacon and eggs for breakfast. Before his mother drove him to school, 

Jacob climbed up the stairs to his room, put the cage on the floor and opened the cage door. He 

thought that maybe his hamster would return to the cage by himself. 

During the day, Jacob went to his classes and played with his friends. He didn’t think much 

about the hamster. The truth is, he didn’t care about the hamster. He didn’t hate the hamster, but he 

didn’t like it very much either. 

When Jacob came home, he stomped the snow off his boots before he entered the house. 

When inside, he threw his coat on the floor and climbed up the creaking stairs to his room. His 

hamster had not returned. He looked around his room. His room was not very clean and smelled 

bad. There were dirty clothes, plastic toys, and children’s books all over the floor. He began picking 

up the things one by one, searching for the hamster. He stopped and put his hand behind his ear and 

listened carefully. He thought he heard small feet scraping against the wood inside the wall, but it 

was only his imagination. 

Finally, his mother called him for dinner. Jacob went downstairs and sat at the table and ate 

dinner with his family. The food smelled delicious. His mother had made spaghetti with red sauce 

and big, juicy meatballs, a salad with tomatoes and carrots, and tirimasu for dessert. His mother was 

a good cook. After dinner, Jacob did his homework and went to bed. Before getting under his warm 



 

 

286 

blanket, he went to the metal cage. No hamster. Jacob put some hamster food on the floor by the 

cage. Maybe the small, brown animal would return to the cage if he was hungry. 

The next morning, Jacob was looking in the mirror, combing his red hair, preparing to go to 

school. He remembered his hamster. All the little brown pieces of food were still in the same place, 

untouched. Jacob ran downstairs and ate breakfast, delicious bacon and eggs. His mother drove him 

to school. He didn’t think about his hamster all day long. When he returned home, he ran to his 

room and found all the food was gone. He looked back and forth, and sure enough, every piece of 

hamster food had disappeared. Jacob again looked under his many picture books and stinky clothes, 

but he couldn’t find the hamster. So his hamster had returned long enough to eat the small, brown 

pieces of hamster food, but once again, Jacob could not see the hamster. 

That evening, at dinner, his mother said to him, “Jacob, why was there hamster food on the 

floor of your room?” 

“Huh?” Jacob answered. His mouth was full of the delicious pizza. Jacob, his mother and his 

sister were sitting at the wooden table. Jacob’s father was not home because he needed to work late 

that evening. 

“And,” continued his mother, “why is your hamster not in his cage?” 

“Um…” said Jacob, suddenly moving side to side nervously in his chair. 

Jacob’s sister smiled. It was not a nice smile. “Probably Jacob stupidly left the cage door 

open and the hamster escaped.” 

“Is that what happened?” asked his mother. Her eyes narrowed angrily. 

“Um…no…I mean…yes, but…” said Jacob. 

His sister laughed. His mother stared at him angrily. “Is that the reason I found all that 

hamster food on your floor today?” his mother asked. 

Jacob bowed his head and nodded slowly. 

“Leaving food on the floor brings insects. I took care of it today, but you need to clean the 

rest of your room tomorrow after school. It’s too messy. Maybe you’ll find your hamster then.” 

“Okay,” said Jacob, looking down at his shoes. 

The next day, Jacob cleaned his room. He washed his dirty, stinky clothes, picked up all his 

books, and put all his plastic toys in the closet. No sign of his hamster. It was like the little brown 

animal had disappeared by magic. The next evening, Jacob told his family that he couldn’t find the 

hamster. His sister laughed and shook her head, like she couldn’t believe how stupid Jacob was. His 

father said nothing. His mother, to Jacob’s surprise, had tears shining in her eyes. “That’s too bad,” 

she said. 

Days went by, then weeks, then months, and he didn’t find the little animal. The hamster was 

gone, never to return. After a few months, his mother, wiping tears from her eyes, put the hamster 

cage in the trash. 

Time passed, and Jacob completely forgot about the hamster. Years later, when he was a tall, 

handsome university student and someone asked him if he’d ever had a hamster, Jacob answered, 

“no, I never had a hamster. When I was a child, I never had any pets.” His answer was completely 

honest. 
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APPENDIX F 

THE FLYING LESSON (LOWER CONCRETENESS VERSION) 
 

 

"Grandma?" Amanda Gray entered the kitchen. Her grandmother was sitting at the kitchen 

table, making cookies. Amanda had arrived that morning. She always visited her grandmother on 

weekends. 

Amanda loved her grandmother very much. Grandma was a unique, mysterious old woman, 

rather strange. She had done many amazing things in her life. There were rumors that many years 

ago, she had been the first woman pilot in their town. 

Amanda had heard the rumors, so she wanted to ask a question. 

“Grandma?” 

"What, Dear?" 

"Do you know how to fly?" 

Amanda's grandmother seemed surprised. She continued making the chocolate chip cookies. 

Amanda liked her grandmother’s cookies, because her mother made the same kind. She was using a 

spoon to put the dough on the cookie pan. Soon, she would put the pan into the oven, and the 

kitchen would fill with the smells of home. 

"I've been wondering when you'd ask, Dear," she said. "Would you like me to teach you how 

to fly?" 

"Really?!" Amanda said. 

Well, of course Dear," answered her grandmother. "When your Mommy was a little girl I 

taught her how to fly too, but I expect she's forgotten how to do it." 

"You taught Mama to fly?" Amanda said. She was surprised. 

"Yes, Dear." The last piece of dough dropped from Grandma's spoon. "I learned how to fly 

myself when I was just about your age." 

Amanda said she thought this was a good thing. “When can you teach me?” She took off 

some dough from Grandma’s cheek.  

"Let me think," Grandma said. She told Amanda that the cookies would take about twelve 

minutes to cook. She suggested that they do a flying lesson while the cookies were in the oven. 

Amanda was surprised. “Now?” 

"Sure,” answered Grandma. Grandma removed her apron quickly. She was a healthy old 

lady, never sick a day in her life. 

"But first,” said Grandma, “where's the cat?" 

"Um…he’s taking a nap on the chair in the living room,” said Amanda, confused. 

"Get him, Dear. Tell him we're going flying. He'll be angry if we leave him at home, because 

he loves to fly.” 

Amanda left the room. A moment later she came back with Mr. Cat in her arms. Mr. Cat was 

a very old black cat. He stared at Amanda and Grandma with big clever eyes. 

“We want to go flying,” said Grandma. The cat’s eyes opened wider. He left Amanda’s arms 

and walked to the front door, and he rubbed against the door and meowed. 

Amanda's grandma opened the door. Mr. Cat walked out to the yard, which had a flower 

garden. 

Amanda and Grandma followed Mr. Cat to a tree in the middle of the yard. The tree was dark 

and mysterious. Leaves were falling from the tree to the ground. Amanda had always been 

frightened of the tree. Mr. Cat began walking around the tree, one time, two times, three times, 

faster and faster. 

“Where do you want to fly?” asked Grandma. 

“Um....I want to go to my school. Next year, I’ll start junior high school, and it would be nice 

to fly over my next school and see all the buildings, the classrooms, the playground, the 

gymnasium...and I want to fly very far, all the way to the lake, where there are ducks…they’re so 

cute! And even maybe fly with the ducks!” 
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Grandma nodded. “Amanda, look at that crazy cat.” Mr. Cat was still walking around the tree 

as fast as he could, looking very strange. “Can you catch that cat by the tail so he doesn’t hurt 

himself?” Amanda reached out and grabbed Mr. Cat’s tail, and Mr. Cat meowed and behaved in an 

angry way at Amanda. Suddenly, Amanda felt an electric buzz moving into her fingers where she 

held Mr. Cat’s tail and she was…going up and up and up in the air! 

"We’re flying! We're flying, Grandma!" Amanda called. 

From the ground below, Amanda’s grandmother yelled to Amanda to hold on Mr. Cat’s tail 

and not let go, then she returned to the kitchen. 

Amanda and Mr. Cat flew all around. It was a hot day, but Amanda was happy. They flew 

over the school Amanda would enter next year, and they flew with ducks. 

About ten minutes later, Amanda and Mr. Cat landed in the yard. 

"That was great!" screamed Amanda. A short while later, Amanda sat at the kitchen table, 

eating a cookie and drinking a glass of milk. The smell of chocolate chip cookies was in the kitchen. 

It was the same smell as the cookies Mama made when Amanda was at home, Grandma’s special 

recipe, and it made Amanda feel happy and safe. 

Across from her sat Mr. Cat. He had a dish of milk and his own cookie. Amanda's grandma 

stood at the sink with the water on, washing the dishes. 

"Grandma?" said Amanda. 

"Yes, Dear?" 

"You know a little while ago, when I asked you if you knew how to fly?" 

"Yes?" 

Amanda told her grandma that her question was meant to ask whether her grandma could fly 

an airplane. 

Amanda's Grandma smiled. And Mr. Cat laughed. 
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APPENDIX G 

THE FLYING LESSON (HIGHER CONCRETENESS VERSION) 
 

 

"Grandma?" Amanda Gray hopped into the kitchen. Her grandmother was sitting at the 

kitchen table, making cookies. Amanda had arrived, jumping up and down and laughing happily, 

that morning. She always visited her grandmother on weekends. 

Amanda loved her grandmother very much. Grandma was a unique, mysterious old woman, 

rather strange, with wild orange hair. She had done many amazing things in her life. There were 

rumors that many years ago, she had been the first woman pilot in their town. 

Amanda had heard the rumors, so she wanted to ask a question. 

“Grandma?” 

"What, Dear?" 

"Do you know how to fly?" 

Amanda's grandmother raised her eyebrows. She continued making the chocolate chip 

cookies. Amanda adored her grandmother’s cookies, because her mother made the same kind. She 

was using an old, wooden spoon to put the delicious-smelling dough on the cookie pan. Soon, she 

would put the pan into the old, iron oven, and the kitchen would fill with the delicious, warm smells 

of home. 

"I've been wondering when you'd ask, Dear," she said with a mysterious smile. "Would you 

like me to teach you how to fly?" 

"Really?!" Amanda screamed happily. 

"Well, of course, Dear.” Her grandmother’s smile grew bigger. "When your Mommy was a 

little girl I taught her how to fly too, but I think she's forgotten how to do it." 

"You taught Mama to fly?" Amanda’s voice was filled with amazement. 

"Yes, Dear." The last piece of dough dropped from Grandma's wooden spoon. "I learned how 

to fly myself when I was just about your age." 

"Really? Cool!" said Amanda, her eyes shining with happiness. 

The girl jumped up and down with excitement. “When can you teach me?” She stretched her 

arm up and brushed off a yummy-looking piece of cookie dough from Grandma’s cheek. 

"Let me think," Grandma said. "The cookies will take about twelve minutes to cook. 

Hmmm...how about a quick flying lesson now while they are in the oven?" 

Amanda’s mouth dropped open. “Now?” 

"Sure,” answered Grandma. With quick movements of her thin old fingers, Grandma untied 

her apron. She was a healthy old lady, never sick a day in her life. 

"But first,” said Grandma, “where's the cat?" 

"Um...he’s taking a nap on the rocking chair in the living room,” said Amanda, confused.  

"Get him, Dear. Tell him we're going flying. He'll be angry if we leave him at home, because 

he loves to fly.” 

Amanda laughed. She left the room. A moment later Amanda came back with sleepy Mr. Cat 

in her arms. Mr. Cat was a very old black cat. He stared at Amanda and Grandma with his big green 

eyes. 

“We want to go flying,” said Grandma. The cat’s eyes opened wider. He jumped out of 

Amanda’s arms and walked straight to the front door, and he rubbed his body against the door and 

meowed loudly. 

Amanda's grandma opened the door, and Mr. Cat walked out to the yard, which had a 

colorful flower garden. 

Amanda and Grandma followed Mr. Cat to a very big old tree in the middle of the yard. The 

tree was dark and mysterious. Bright yellow, red, and pink leaves were falling from the tree to the 

ground. The old tree had always frightened Amanda. Mr. Cat began walking around the tree, one 

time, two times, three times, faster and faster. 

“Where do you want to fly?” asked Grandma. 
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“Um....” Amanda put her finger on her lips. “I want to go to my school. Next year, I’ll start 

junior high school, and it would be nice to see my next school and see all the buildings, the 

classrooms, the playground, the gymnasium of my next school from the sky...and I want to fly very 

far, all the way to the lake, where I can see the ducks…they’re so cute! And even maybe fly with the 

ducks!” 

Grandma smiled and nodded. “Amanda, look at that crazy cat.” Mr. Cat was still walking 

around the tree as fast as he could, looking very strange. “Can you catch that cat by the tail so he 

doesn’t hurt himself?” Amanda reached out and grabbed Mr. Cat’s tail. Mr. Cat meowed angrily, 

hissed, and tried to scratch Amanda with his claws. Suddenly, Amanda felt an electric buzz moving 

into her fingers where she held Mr. Cat’s tail and she was…going up and up and up in the air! 

"We’re flying! We're flying, Grandma!" Amanda shrieked. 

Looking down between her feet, Amanda could see Grandma on the ground below, getting 

smaller and smaller. "Hold on to Mr. Cat's tail,” she called to Amanda. “Don’t let go! Have fun! I 

need to go back to the kitchen now.” 

Amanda and Mr. Cat flew and flew all around. Amanda’s face was dripping with sweat, but 

she was happy. They flew over Amanda’s next school, and they flew with ducks. 

About ten minutes later, Amanda and Mr. Cat landed gently in the yard. 

"That was great!" screamed Amanda. 

A short while later, Amanda sat at the kitchen table, eating a warm cookie and drinking a 

cold glass of milk. The delicious smell of bubbling chocolate chips and yummy hot cookie dough 

filled the air in the kitchen. It was the same smell as the cookies Mama made when Amanda was at 

home, Grandma’s special recipe, and it made Amanda feel happy and safe. 

Across from her sat Mr. Cat. He had a dish of milk and his own cookie. Amanda's grandma 

stood at the sink with steam rising from the hot water and soapy bubbles, washing the dishes. 

"Grandma?" said Amanda. 

"Yes, Dear?" 

"You know a little while ago, when I asked you if you knew how to fly?" 

"Yes." 

Amanda laughed. "I meant, do you know how to fly an airplane." 

Amanda's Grandma smiled. And Mr. Cat laughed. 
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APPENDIX H 

GIRL’S STORY (FEMALE-ORIENTED STORY) 
 

 

The class bell had rung for lunchtime at San Francisco High School. I was brushing my hair 

in the bathroom when Jennifer came up to me. 

“So, Suzie, are you going to eat in the cafeteria?” 

“Yes. Do you want to go together?” 

Jennifer smiled. “Sure. I always like to eat lunch with my best friend.” 

I smiled back. Jennifer and I had been best friends since we were six years old. 

I put a pink barrette in my hair. Jennifer started to brush her hair. I didn’t like to wear 

barrettes in my hair, but all the other girls were, so I did it too. With my curly brown hair clipped to 

the side, maybe I looked a little cuter with the barrette. 

I wished I was cuter. My lips looked too big to me, and my nose seemed too long. No, I 

wasn’t very cute. I’d never had a boyfriend. I certainly was not as cute as Laura Phillips, the 

prettiest girl in the school. The boys stared at Laura when she walked by. 

Maybe I was cute enough for Mike Smith. Mike was very nice. He was always studying in 

the library, and he wore those thick glasses and probably didn’t know if I was cute or not. But he did 

ask me to go with him to a movie. 

I noticed Jennifer in the mirror, looking at me. 

She said, “you look very happy. What are you thinking about?” 

I smiled. “Mike asked me out on a date.” 

“Who?” 

“Mike Smith.” 

Jennifer frowned. “That boy with the big glasses?” 

“Yes. That’s him.” 

Jennifer made a face like she’d eaten a lemon. 

“What’s wrong?” I asked. “Mike’s very nice.” 

“But he’s not cute. And he’s short. He’s shorter than you.” Jennifer replied. 

I felt a little angry. “But he’s nice,” I repeated. 

“When did he ask you on a date?” 

“It was in our afternoon English class last Friday, after the bell rang. After the other students 

left, he asked me to stay to help him with his English homework.” 

“How did he ask you?” said Jennifer. 

I lowered my voice. "Well…he was very shy. First, he whispered that he liked me a lot. Then 

he gave me a present.” 

“A present? What kind of present?” 

I reached into my purse and pulled out the present Mike gave me. It was a small plastic 

penguin. It was the same size as my thumb. “He told me that he heard me in class saying that I loved 

penguins.” 

Jennifer looked closely at the penguin. “It’s cheap,” she said. 

“I guess. But it’s very sweet.” 

“What did he do next?” 

“He asked me to see a movie with him. I said yes. Then he moved closer to me until his face 

was almost touching my face.” 

“He kissed you?” 

“No. I think he wanted to kiss me, but suddenly, my stupid brother came into the room and 

told me we needed to go home. Our mother was waiting in the car outside. When Justin came into 

the room, Mike jumped away from me." 

"Well, it’s good that your brother stopped him." 

I felt angry again. "Why? Just because you think he’s not cute?” 

“Oh, come on, you know!” 

“What?” 
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“David.” 

“Who?” 

“David Jones. He’s much cuter than Mike!" she said. 

I could see in the mirror other girls were passing behind us, coming in and going out of the 

girl’s toilet room. Some were listening to us. 

I stared at Jennifer in the mirror. My eyes were wide open with confusion. "David Jones? 

How did David come into this conversation?" 

David Jones was the most popular boy in school. He was the best player on the soccer team. 

Most girls were crazy about him, but he was not nice at all. He was very bad and mean. He was 

especially mean to me. He was always making loud jokes in class about my curly brown hair. A 

couple of times, he deliberately bumped into me in the hallway and pushed my books out of my 

arms. 

“David likes you.” 

“You’re crazy. He’s always doing mean things to me.” 

"David does bad things because he wants you to notice him.” 

I was completely shocked. It wasn’t possible. 

“Jennifer, David hates me. Plus, he has a girlfriend! Laura Phillips!” 

Jennifer laughed. “They broke up a month ago! Laura was secretly dating another boy. David 

hates her. And he likes you.” 

“No!” I said. 

“Yes!” 

Several girls had stopped to listen to our conversation. 

Jennifer said, “David always looks at you when you’re not looking at him." 

Suddenly, I found myself thinking about David Jones in a different way. I had always thought 

he was a bully. A mean, stupid bully. A very strong, handsome bully. 

I imagined how I would feel kissing David Jones. My heart started pounding with excitement. 

And I suddenly wished that David had asked me to a movie instead of Mike. And I felt ashamed. 

Because Mike never said bad things about my hair, and Mike never pushed my books out of my 

arms. And Mike had given me a little plastic penguin. 

“What are you doing to do about David?” asked Jennifer. In the mirror, I could see five or six 

other girls listening to our conversation. 

“I don’t know.” 

“What will you answer if David asks you on a date?” 

“I don’t know.” 

“You need to say yes! He’s the cutest boy in the school.” The group of girls listening to us 

nodded in agreement. 

“I don’t know.” 

“Are you okay?” asked Jennifer. 

“Why?” I asked. 

“You look like you feel sick.” 

I forced myself to smile. “No, no. I’m fine,” I said. “Let’s go eat lunch.” 

As we walked to the cafeteria, Jennifer talked and talked about David Jones. 

I was silent. 

I was thinking about the girl in the mirror, the girl wearing the barrette in her hair, the girl 

with my name. 

I was thinking: 

Who is the real Suzie? How can I become her? 
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APPENDIX I 

BOYS ONLY (MALE-ORIENTED STORY) 
 

 

Two years ago, when I was twelve years old, my father took me on a hiking trip to Jenkin’s 

Peak. As usual, my younger sister wanted to come with us, but my father said no. Like all the other 

times, my mother agreed. It was too dangerous for such a young child. Many bears lived on the 

mountain. But later, in the car, Papa told me that it was really because the trip was only for boys. 

Papa gripped the steering wheel with one hand and tapped my head roughly with the other. He 

smiled. “There are some things girls don’t understand.” 

We left the car at the parking lot and hiked up the mountain for three hours before we stopped 

for lunch. We sat under some trees. We ate the ham and cheese sandwiches and drank the cold water 

Mama packed for us. 

Papa finished his sandwich. He wiped the sweat off his face with his shirt. He started talking 

about baseball. Would the Red Sox go to the World Series? Papa and I were big Boston Red Sox 

fans. Because Papa got great tickets to the 2007 World Series, and I was lucky enough to go to 

Fenway Park and watch the Sox win the series. And I met Daisuke Matsuzaka! My father actually 

had a baseball at home signed by the great Japanese pitcher who led the Red Sox to the 

championship. That ball is probably worth ten million dollars, but my father would never sell it. My 

mother will never understand why Papa didn’t want to sell the ball, but I do. 

Before 2007, the last time the Red Sox won the series was 2004. Before that...well, it was 86 

years of losing, going all the way back to 1918. But Papa said there was something special about the 

Sox. Our team was like a lonely soldier on a hill, fighting with only an old sword against a hundred 

bad men with guns. Usually, the lonely soldier would get shot in the head, or get his arms or legs 

blown off in a shower of blood, but sometimes he would be super strong and win. “The Boston Red 

Sox win sometimes,” Papa told me once, “because when they fight, it’s them alone. They do it by 

themselves. They’re independent.” 

I finished my lunch and picked up a stick and a rock. I threw the rock and hit it with the stick 

and it bounced down the mountainside, through the thick trees. I heard the rock splash into the river, 

a soft, pleasing, violent sound. 

Suddenly, something was wrong. The ground was shaking. Earthquake? Landslide? A 

shadow moved above, and before I could move away, something heavy came down on me. 

Deep, terrible pain. My leg felt like it was on fire. “Papa!” I was on my back, staring up at the 

sky. I looked at my leg. A tree had fallen on me. A big tree, four meters thick, on top of my leg. 

“Papa!” I screamed again. My leg was turning cold. Then Papa came, and he stood over me. “Papa, 

help me!” I shouted. And I was shocked to see him shake his head. He answered, in a gentle voice, 

“try to help yourself first.” 

“But Papa…” 

“Try, son.” Papa’s voice was a little sad. “Try. Someday, I’ll be dead, and you’ll need to help 

yourself. Try.” 

I tried. It was impossible. I couldn’t move my leg. But then an idea came to me: I could move 

my hands. And I started to dig. The dirt was very wet and came out easily. I dug and dug, and soon, 

the hole I dug was deep enough that I could pull my leg out. I was surprised it wasn’t broken. Soon, 

I could stand on it again. I couldn’t walk without a stick, but it was possible. 

Papa and I left the mountain early that day. As we climbed down to the car, Papa helped me 

to walk, one arm around my back, hugging me. 

My father died suddenly a month later of the cancer he’d kept secret from everyone for a long 

time. He never hugged me again. 

I never told my mother the story of my accident on the mountain. How Papa made me face a 

life-and-death situation by myself. She wouldn’t understand. 
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APPENDIX J 

STORY TITLE AND DESCRIPTION INTEREST SURVEY 

 

 
Below are five titles and short descriptions of stories. Please read them, then circle the 

number that shows how interesting you think these stories will be to read. 

Circling a “1” means, “Not interesting at all”. Circling a “6” means, “Very interesting.” 

 

1. Title: The Flying Lesson 

Can people really fly? Through a magical encounter with her grandmother and a strange 

cat, a girl learns if her dream to fly like a bird can come true. 

 

1 2 3 4 5 6 

 

2. Title: Lost Hamster 

Joseph, 10 years old, is sad when he loses his pet hamster. He searches for it all around his 

house. Will he find it? 

 

1 2 3 4 5 6 

 

3. Title: High School Story 

Life is complicated for 14-year-old girls. In a conversation with her best friend, Suzie 

learns that the meanest, but most handsome boy at school might secretly like her, which 

makes her wonder—who is more attractive, a nice boy or a cool boy? 

 

1 2 3 4 5 6 

 

4. Title: Bad Knees 

Jake, 68 years old, has bad knees. His knees hurt all the time. It’s hard for him to move 

around. His doctor tells him that he can fix his knees with expensive knee surgery. Jake is 

not sure that he wants to spend so much money on surgery. Will he get the surgery or live 

with bad knees?  

1 2 3 4 5 6 

 

5. Title: Boys Only 

While mountain climbing with his father, a frightening accident leads a boy to learn a 

terrible secret about his father, and a valuable lesson in life and love. 

1 2 3 4 5 6 
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APPENDIX K 

VOCABULARY LEVELS TEST 
 

語彙水準テスト 

 

これは、語彙（単語）のテストです。右の日本語の意味に合う英単語を選びなさい。答えは番号で  の上に記入しなさい。 

初めに解答例です。 

 

1 business 

2 clock             壁 

3 horse             馬 

4 pencil             鉛筆 

5 shoe 

6 wall 

 

答え方は以下のようになります。 

 

1 business 

2 clock         6   壁 

3 horse         3   馬 

4 pencil         4   鉛筆 

5 shoe 

6 wall   

 

テストの中のいくつかの単語は、この水準よりも難しい単語です。これらの単語の意味を捜す必要はありません。上の例題で言えば、business, clock, shoe がそれに当たりま

す。 

 

それではこれから実際にテストです。 
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1000 word level test     Japanese 

 

1 could        1 kill 

2 during              〜することができた    2 reply              前進する 

3 this              〜の間     3 advance        返事をする 

4 piece              〜するために    4 appoint        殺す 

5 of        5 divide 

6 in order to       6 receive 

 

1 indeed        1 moment 

2 what              私の     2 separate       離れた 

3 along              確かに     3 worse              瞬間 

4 my              いくらかの     4 free              黄色の 

5 some        5 heavy 

6 away        6 yellow 

 

1 church        1 spring 

2 scene              車      2 danger        姉 

3 hour              困難     3 stone               危険 

4 trouble        事実     4.product       石 

5 fact        5 sister 

6 car        6 subject 

 

1 meet        1 example 

2 leave              置く     2 breadth        幅 

3 put              与える     3 fear              恐怖 

4 give              使う     4 desert              会館 

5 use        5 bit 

6 begin        6 hall 

 

1 wind        1 surround 

2 room             男      2 shoot              はまる、ふさわしい 

3 line             線      3 paint              警告する 

4 enemy             夜      4 fit              撃つ 

5 night        5 command  

6 man        6 warn
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2,000 word level  

 

1 coffee        1 adopt 

2 disease              賃金     2 climb             登る 

3 justice              スカート     3 examine             調査する 

4 skirt              公正     4 pour              囲む 

5 stage        5 satisfy 

6 wage        6 surround 

 

1 choice        1 bake 

2 crop              温度     2 connect             つなぐ 

3 flesh              肉      3 inquire             歩き回る 

4 salary              給料     4 limit             制限する 

5 secret        5 recognize 

6 temperature       6 wander 

 

1 cap        1 burst 

2 education       教育     2 concern             破裂する 

3 journey              目盛り     3 deliver              上達する 

4 parent              旅行     4 fold             届ける 

5 scale        5 improve 

6 trick        6 urge 

 

1 attack        1 original 

2 charm              財宝     2 private             最初の 

3 lack              魅力     3 royal             私有の 

4 pen              欠如     4 slow             全体の 

5 shadow        5 sorry 

6 treasure        6 total 

 

1 cream        1 ancient 

2 factory              クリーム     2 curious             難しい 

3 nail              富      3 difficult             古代の 

4 pupil              生徒     4 entire             神聖な 

5 sacrifice        5 holy  

6 wealth        6 social
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2,000 word level  

1 copy       1 admire 

2 event              先端、頂点    2 complain        伸ばす 

3 motor              モーター    3 fix              紹介する、導入する 

4 pity              写し、模写    4 hire               賞賛する 

5 profit       5 introduce 

6 tip       6 stretch 

 

1 accident       1 arrange 

2 debt             轟音、吠え声    2 develop        発展する 

3 fortune        負債、借金    3 lean              整頓する 

4 pride              誇り、自尊心    4 owe            好む 

5 roar       5 prefer 

6 thread       6 seize 

 

1 birth       1 blame 

2 dust              スポーツ    2 elect              製造する 

3 operation        勝利    3 jump               選挙で選ぶ 

4 row             誕生    4 manufacture        溶ける 

5 sport       5 melt 

6 victory       6 threaten 

 

1 clerk       1 brave 

2 frame             飲み物    2 electric        普通の 

3 noise              事務員    3 firm             空腹の 

4 respect        雑音、騒音    4 hungry        勇敢な 

5 theatre       5 local 

6 wine       6 usual 

 

 

1 dozen       1 bitter 

2 empire              機会    2 independent           美しい 

3 gift              ダース      3 lovely              僅かな 

4 opportunity            税金    4 merry              人気のある 

5 relief       5 popular 

6 tax       6 slight 
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APPENDIX L 

COMPREHENSION AND RECALL TEST FOR THE FLYING LESSON 
 

 

Section 1 
Carefully read the following sentences. Write “Yes” on the line ( Yes ) if the test sentence 
means the same thing as a sentence in the article. Write “No” on the line ( No ) if the test 
sentence has a different meaning than a sentence in the article. Do not look at the article 
while doing the test. 
 

次の文を注意して読んでください。それぞれの文と同じ内容の文が、先ほど読んだ記事の

中にあったと思う場合は、線上に「Yes」( Yes ) と記入してください。同じ内容の文が記

事の中になかったと思う場合は、線上に「No」( No ) と記入してください。これは、記事

を見ずに答えてください。 

 
1. ______ While Amanda ate a cookie, Grandma washed the cookie bowl at the sink. 
2. ______ "Hold on to Mr. Cat's tail. Don’t let go!” called Grandma from inside the kitchen. 
3. ______ Amanda flew with the ducks down to the lake and swam for a little while. 
4. ______ Grandma said to Mr. Cat, “Let go of that pretty flower or you’ll break it.” 
5. ______ Amanda reached out and grabbed Mr. Cat’s tail. 
6. ______ Amanda had really wanted to know if her Grandma could fly an airplane. 
7. ______ Mr. Cat left Amanda’s arms and walked back to his bedroom. 
8. ______ All of a sudden, Amanda felt a strange feeling in her hand from Mr. Cat’s tail 

and then she was surprised to find she was flying! 
9. ______ Mr. Cat had a dish of milk and his own cookie. 
10. ______ Grandma told Amanda to get Mr. Cat from the bedroom, because they were 

going flying. 
11. ______ The milk tasted funny, and Mr. Cat hissed. 
12. ______ Amanda said she wanted to see her school while flying above it. 
 
 
Section 2 
Choose the best answer for the spaces. 
 
1. Probably, Amanda would like to ________________________. 
a. go flying again 
b. eat a different kind of cookie 
c. have a different pet 
d. spend more time at school 
 
2. The grandmother probably ________________________. 
a. doesn’t like dogs 
b. is a witch 
c. will die soon 
d. likes to live alone 
 
3. Amanda probably ________________________. 
a. is happy about going to a new school 
b. doesn’t like juice 
c. would like to climb the old tree 
d. wanted to eat cookie dough with the wooden spoon 
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4. From reading the story, we know that ________________________. 
a. it will rain that evening 
b. Mr. Cat doesn’t like people to grab his tail 
c. the town doesn’t have a high school 
d. wooden spoons are best for cooking 
 
5. The season is probably ________________________. 
a. Summer 
b. Winter 
c. Spring 
d. Fall 
 
6. Amanda is a (an) ________________________. 
a. university student 
b. high school student 
c. junior high school student 
d. elementary school student 
 
7. We can understand from the story that Amanda ______________________. 
a. is visiting her grandmother’s house but lives someplace else with her mother 
b. is visiting her grandmother because her mother is sick 
c. lives with her grandmother and her mother in the same house 
d. moved into her grandmother’s house for unknown reasons 
 
8. Amanda’s mother probably ________________________. 
a. has no pets 
b. works hard to support her family 
c. has no husband 
d. learned to make cookies from Amanda’s grandmother 
 
9. We can understand that the most likely reason that Grandma didn’t fly with Amanda is 

________________________. 
a. She needed to hold the cat’s tail but Amanda was already holding it 
b. She was going to meet Amanda’s mother at the door 
c. She was too old to fly 
d. She was worried about the cookies burning 
 
10. Mr. Cat probably ________________________. 
a. doesn’t like the steam and bubbles 
b. can fly alone 
c. Is older than Grandma 
d. can understand English 
 
Section 3 
Circle the number that shows how interesting you think this story was. . Circling a “1” means 
“Not interesting at all”. Circling a “6” means “Very interesting”. 

この話がどれくらい面白かったと思うか、その番号に丸をしてください。１は“まったく

面白くなかったで、６は“とても面白かった“となります。 

 
1 2 3 4 5 6 
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Choose 1, 2, 3, 4, 5, or 6 to indicate how difficult to understand this story was to you. 
Circling a “1” means “Very difficult to understand.” Circling a “6” means “Not difficult at all.” 

この話を読むのはどれくらい難しかったか、その番号に丸をしてください。１は“とても

難しかった”で、６は“あまり難しくなかった”となります。 

 
1 2 3 4 5 6 

 

Section 4 

In the box below, write everything you remember from the story. Write in 日本語. 

 

下の欄に、このストーリーについて覚えていることをすべて書いてください。日本語で書

いてください。 
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APPENDIX M 

COMPREHENSION AND RECALL TEST FOR LOST HAMSTER 
 
 
Section 1 
Carefully read the following sentences. Write “Yes” on the line ( Yes ) if the test sentence 
means the same thing as a sentence in the article. Write “No” on the line ( No ) if the test 
sentence has a different meaning than a sentence in the article. Do not look at the article 
while doing the test. 
 

次の文を注意して読んでください。それぞれの文と同じ内容の文が、先ほど読んだ記事の

中にあったと思う場合は、線上に「Yes」( Yes ) と記入してください。同じ内容の文が記

事の中になかったと思う場合は、線上に「No」( No ) と記入してください。これは、記事

を見ずに答えてください。 

 
1. ______ Jacob remembered that he needed to feed his hamster, so he went to the 

hamster cage, which was on the floor. 
2. ______ There was a small exercise wheel and a pile of shredded paper for a hamster 

bed. 
3. ______ The hamster cage also had a small mirror, but Jacob never saw the hamster 

look at it. 
4. ______ Jacob’s father almost never spoke and seemed to have no emotions or to like 

anything except football. 
5. ______ Because Jacob had not shut the door completely, the hamster was able to 

push it open and escape. 
6. ______ He didn’t hate the hamster, but he didn’t like it very much either. 
7. ______ Jacob thought the hamster might be hiding behind the bookshelves. 
8. ______ Jacob’s mother was angry and sad about the missing hamster. 
9. ______ His sister laughed and shook her head, like she couldn’t believe how stupid 

hamsters were. 
10. ______ There was a bottle of water with a metal pipe attached to the bars. 
11. ______ When his sister hit the hamster, Jacob complained to his mother. 
12. ______ Jacob’s mother tries not to get angry at her customers because she wants to 

be professional at her job. 
 
 
Section 2 
 
1. Jacob probably ______________________________. 

a. is not good at cleaning 
b. is not nice to his hamster 
c. will not allow his children to have pets 
d. didn’t want his mother to drive him to school 

 
2. Probably, the hamster ______________________________. 

a. was not liked by Jacob’s father 
b. was a gift from Jacob’s mother 
c. was living in the wall 
d. was not inside the house 
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3. Jacob’s mother __________________________________. 

a. vacuumed the hamster food in Jacob’s bedroom 
b. spends a lot of time watching TV 
c. is scared of animals 
d. tries to make Jacob’s sister be nice to Jacob 

 
4. Jacob’s sister probably _______________________________. 

a. doesn’t like animals 
b. is a good student 
c. is not good at cleaning her room 
d. stole the hamster 

 
5. Probably, Jacob’s mother ________________________________. 

a. wants a new husband 
b. wants a third child 
c. wants to buy a new hamster 
d. wants to get a new job 

 
6. Jacob’s father probably _____________________________. 

a. sometimes becomes very angry 
b. sometimes works at night 
c. drives Jacob to school most mornings 
d. reads the newspaper during breakfast 

 
7. Jacob’s mother is probably talented at _________________________. 

a. cooking Italian food 
b. cheerleading 
c. finding lost hamsters 
d. driving a truck 

 
8. The season is probably  ________________________ 

a. Winter 
b. Spring 
c. Summer 
d. Fall 

 
9. Jacob’s sister probably _________________________. 

a. cares much about her clothing 
b. goes to church rarely 
c. has a warm relationship with her father 
d. is good at soccer 

 
10. From the story, we can know that Jacob likes_______________________. 

a. trains 
b. books 
c. baseball 
d. cars 
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Section 3 
Circle the number that shows how interesting you think this story was. Circling a “1” means 
“Not interesting at all”. Circling a “6” means “Very interesting”. 

この話がどれくらい面白かったと思うか、その番号に丸をしてください。１は“まったく

面白くなかったで、６は“とても面白かった“となります。 

 
1 2 3 4 5 6 

 
Choose 1, 2, 3, 4, 5, or 6 to indicate how difficult to understand this story was to you. 
Circling a “1” means “Very difficult to understand.” Circling a “6” means “Not difficult at all.” 

この話を読むのはどれくらい難しかったか、その番号に丸をしてください。１は“とても

難しかった”で、６は“あまり難しくなかった”となります。 

 
1 2 3 4 5 6 

 
 
Section 4 

In the box below, write everything you remember from the story. Write in 日本語. 

 

下の欄に、このストーリーについて覚えていることをすべて書いてください。日本語で書

いてください。 
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APPENDIX N 

COMPREHENSION TEST FOR GIRLS STORY 
 

 

日付: ___________________ 

性別  男 女 

学生番号: ____________________   年齢 ______ 歳 

専攻 

学年 一回生  二回生  三回生  四回生 

 
Part A 
Carefully read the following sentences. Write “Yes” on the line ( Yes ) if the test sentence 
means the same thing as a sentence in the article. Write “No” on the line ( No ) if the test 
sentence has a different meaning than a sentence in the article. Do not look at the 
article while doing the test. 
 

次の文を注意して読んでください。それぞれの文と同じ内容の文が、先ほど読んだ記事の

中にあったと思う場合は、線上に「Yes」( Yes ) と記入してください。同じ内容の文が記

事の中になかったと思う場合は、線上に「No」( No ) と記入してください。これは、記

事を見ずに答えてください。 

 
1. ______ Suzie’s brother came into the cafeteria and said they needed to go home. 

2. ______ Suzie felt ashamed because she wanted to date David instead of Mike. 

3. ______ David told Laura he might stop doing bad things to Suzie. 

4. ______ Suze had always thought that David was a mean, stupid bully. Who was tall, 

strong, and handsome. 

5. ______ Jennifer listened to Suzie carefully, then thought about asking Mike on a date. 

6. ______ David dated the most beautiful girl in the school. 

7. ______ Jennifer and Suzie had been best friends for six years. 

8. ______ When Jennifer heard that Mike asked Suzie out for a date, she asked Suzie if 

Mike was her boyfriend. 

9. ______ Mike and Justin were together on the school trip, and that’s where he first met 

Suzie. 

10. ______ Suzie was brushing her hair in the bathroom when Jennifer came up to her. 

11. ______ Mike gave Suzie a plastic penguin because he heard her saying she liked 

penguins.  

12. ______ Suzie liked the idea of kissing David. 
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Part B 
Choose (circle) the best answer. 
1. David is probably ____________________. 

a. as handsome as Justin 
b. taller than Mike 
c. more serious than Suzie 
d. In love with Laura 

 
2. Justin is ___________________. 

a. Jennifer’s boyfriend 
b. Suzie’s old boyfriend 
c. Mike’s friend 
d. Suzie’s brother 

  
3. Suzie probably thinks ____________________. 

a. her hair is not cute 
b. Jennifer is one of the cutest girls in the school 
c. Laura might become her good friend 
d. Mike and Jennifer might be a good couple 

 
4. Suzie probably doesn’t tell Jennifer that she wants to date David because 

_______________________. 
a. she plans to tell her after lunch 
b. she is ashamed 
c. she worries that Jennifer will tell Mike 
d. she thinks Jennifer will be angry 

 
5. Mike probably ____________________. 

a. doesn’t like Jennifer 
b. can’t see well 
c. doesn’t like soccer 
d. is good at kissing 
 

6. Jennifer and Suzie probably ______________________. 
a. have had many boyfriends 
b. eat in the cafeteria a lot 
c. think most boys are bad 
d. will have an argument at lunch 

 
7. David probably _______________________. 

a. will fight with Mike 
b. has tried to kiss Jennifer 
c. annoys Suzie because he likes her 
d. will start dating Laura soon 

 
8. Suzie probably _______________________. 

a. wears glasses sometimes 
b. is cuter than Jennifer 
c. has dated many boys 
d. likes animals 
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9. A good name for this story would be ______________________. 

a. A Soccer Love Story 
b. Anyone Can Be Cute 
c. Love Is Complicated 
d. Friends Are More Important Than Boyfriends 

 
10. Laura Phillips probably ________________________. 

a. broke up with David because he was too serious 
b. wants to be friends with Jennifer 
c. has a boyfriend 
d. is on the girl’s soccer team 

 
 
Part C 
Circle the number that shows how interesting you think this story was. Circling a “1” means 
“Not interesting at all”. Circling a “6” means “Very interesting.” 

この話がどれくらい面白かったと思うか、その番号に丸をしてください。１は“まったく

面白くなかったで、６は“とても面白かった“となります。 

 
1 2 3 4 5 6 

 
Choose 1, 2, 3, 4, 5, or 6 to indicate how difficult to understand this story was for you. 
Circling a “1” means, “very difficult to understand.” Circling a “6” means, “not difficult at all.” 

この話を読むのはどれくらい難しかったか、その番号に丸をしてください。１は“とても

難しかった”で、６は“あまり難しくなかった”となります。 

 
1 2 3 4 5 6 

 
 
Part D 

In the box below, write everything you remember from the story. Write in 日本語. 

 

下の欄に、このストーリーについて覚えていることをすべて書いてください。日本語で書

いてください。 
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APPENDIX O 

COMPREHENSION TEST FOR BOYS ONLY 

 

日付: ___________________ 

性別  男 女 

学生番号: ____________________   年齢 ______ 歳 

専攻 

学年 一回生  二回生  三回生  四回生 

 
Part A 
Carefully read the following sentences. Write “Yes” on the line ( Yes ) if the test sentence 
means the same thing as a sentence in the article. Write “No” on the line ( No ) if the test 
sentence has a different meaning than a sentence in the article. Do not look at the 
article while doing the test. 
 

次の文を注意して読んでください。それぞれの文と同じ内容の文が、先ほど読んだ記事の

中にあったと思う場合は、線上に「Yes」( Yes ) と記入してください。同じ内容の文が記

事の中になかったと思う場合は、線上に「No」( No ) と記入してください。これは、記

事を見ずに答えてください。 

 
13. ______ A shadow moved above, and before I could move away, something heavy came 

down on me. 

14. ______ As Papa and I climbed down to the car, he held my backpack so I could walk 

easier. 

15. ______ On my leg was a fallen tree that was 4 meters wide. 

16. ______ I heard the rock splash into the river, a soft, pleasing, violent sound. 

17. ______ Papa had dreamed of becoming a pitcher himself, but after college, he couldn’t 

play much. 

18. ______ Papa dug a hole for the sandwich wrapper, so bears wouldn’t come. 

19. ______ We left the car near the river and hiked up the mountain for one hour before we 

stopped for lunch. 

20. ______ Papa hit my head lightly with one hand as he drove the car. 

21. ______ Our team was like a lonely soldier on a hill, fighting with only an old sword 

against a hundred bad men with guns. 

22. ______ The dirt was soft from the rain and was easy to dig out. 

23. ______ My father told me about the troubles he had with his own mother. 

24. ______ Soon, it was possible to walk on my leg again without a stick. 
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Part B 
Choose (circle) the best answer 
1. We can understand from the story that the boy’s sister _________________. 

a. was younger than 12 years old 

b. was very scared of bears 

c. didn’t want to go on an all-boys trip 

d. didn’t like the Red Sox 

 

2. The boy’s father didn’t want to sell the baseball because _______________. 

a. It’s best to wait for the price to increase 

b. Some things are more important than money 

c. Baseballs are usually not that expensive 

d. The baseball is good luck for the Red Sox 

 

3. Probably, when the boy and his father climbed up the mountain, the father 

_________________________. 

a. had cut the tree so it would fall on the boy 

b. was planning to sell the baseball if the boy’s mother really wanted him to 

c. already knew he had cancer 

d. had brought extra sandwiches and water 

 
4. We can know from the story that probably ___________________________. 

a. The boy’s father had met Daisuke Matsuzaka 

b. the boy’s father had lots of money 

c. the Red Sox would win the World Series that year 

d. the boy’s leg was not burned badly 

 

5. It is most likely that ______________________________. 

a. the tree fell down because of heavy rains 

b. the boy’s leg was broken 

c. the boy’s mother hated baseball 

d. the boy’s father was in the army 

 
6. A name for this story that communicates its meaning is _______________. 

a. “Boys and Men are Animals” 

b. “Baseball: The Sport Girls will Never Really Understand” 

c. “The Unique Relationship between Fathers and Sons” 

d. “The Dangers of Mountain Climbing” 

 
7. The boy probably hit the rock with the stick because ___________________. 

a. he wanted to hear the pleasing sound of the rock hit the river 

b. he was angry at his father 

c. it was like hitting a baseball with a bat 

d. he was making noise to keep bears away 
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8. The boy’s Papa probably most wants the boy to become _______________. 

a. a good husband 

b. a professional baseball player 

c. an independent person 

d. a mountain climber 

 
9. It is probable that ______________________________. 

a. the boy will now avoid hiking because it is too painful without his father 

b. the mother sometimes went on the hiking trips too 

c. the boy will finally take his sister hiking because the father is gone 

d. the boy and his father had gone hiking many times before 

 
10. When he was alive, the father probably was very ____________________. 

a. careful 

b. intelligent 

c. strong 

d. violent 

 

 
Part C 
Circle the number that shows how interesting you think this story was. Circling a “1” means 
“Not interesting at all”. Circling a “6” means “Very interesting”. 

この話がどれくらい面白かったと思うか、その番号に丸をしてください。１は“まったく

面白くなかったで、６は“とても面白かった“となります。 

 
1 2 3 4 5 6 

 
Choose 1, 2, 3, 4, 5, or 6 to indicate how difficult to understand this story was for you. 
Circling a “1” means, “very difficult to understand.” Circling a “6” means, “not difficult at all.” 

この話を読むのはどれくらい難しかったか、その番号に丸をしてください。１は“とても

難しかった”で、６は“あまり難しくなかった”となります。 

 
1 2 3 4 5 6 

 
 
Part D 

In the box below, write everything you remember from the story. Write in 日本語. 

 

下の欄に、このストーリーについて覚えていることをすべて書いてください。日本語で書

いてください。 
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APPENDIX P 

PROJECT ANNOUNCEMENT 
 

 

私は今、このクラスで使用する新しい教材を作成中です。これは、スピーキングとリスニ

ングのスキル向上を目的としています。できるだけ良い教材を作成するため、皆さんに今

後何度か、以下のことをしてもらいたいと思っています。 

・ 短い文章を読み、短いアンケートに答える。 

・ それらに関する、短いテストを受ける。 

これらのテストの点数は、皆さんのこのクラスの成績には影響しません。 

ご協力をよろしくお願いします。 

 
 

I am developing new materials for this class, to be used to improve speaking and listening 

skills. In order to create the best materials possible, I will ask you sometimes to read some 

short passages, then to complete some short surveys and take some short tests related to 

them. Your test scores for these passages will not affect your grades for this class. Thank 

you for your kind cooperation. 
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APPENDIX Q 

CONSENT FORM (ENGLISH VERSION) 
 

 
Interest and Reading Comprehension Research Study 

CONSENT FORM 
 
For questions about the study, contact JOHN EIDSWICK 
Address: XXXXXXXXXXX 
Email address: XXXXXXXXXXXX 
 
This consent form explains the study. Please read it carefully, and ask questions where you 
do not understand. If you do not have questions now, you can ask later. If you want to 
change the conditions of this form, please discuss this with me. 
 
PURPOSE OF THE STUDY 
To study conditions that influence reading comprehension and motivation of second 
language learning students, and to enable creation of improved teaching materials for 
future students.  
 
PROCEDURES 
• Read stories in English. 
• Complete questionnaires. 
• Take comprehension tests. 
 
TIME COMMITMENT 
Approximately 80 minutes of one class. Approximately 5-10 minutes of a second class. 
 
RISKS AND BENEFITS 
Risks: There are no known risks to participating in this study. 
 
Benefits: You can read and respond to a text in English (a normal procedure for your 
English class and beneficial practice for your English study), and in doing this, you will 
contribute to the improvement of learning materials for future students. 
 
CONFIDENTIALITY 
Your individual privacy will be maintained in all written and published work and 
presentations resulting from the study. Confidentiality of records identifying the 
participants will be maintained by the use of pseudonyms, participants’ real names will 
never appear on any data collection materials. The data gathered will not be used for any 
purpose other than academic (i.e., publications, presentations/papers at conferences, 
dissertation). All data collected in the course of this study will be kept in my locked office 
or at home. 
 
VOLUNTARY PARTICIPATION 
Participation is voluntary. You have the right to notify me at any time not to use data 
collected from you and the right to refuse to answer particular questions, as well as the 
right to discontinue your participation in this study at any time. If you choose not to 
participate in the study, your grade in my class will not be affected. 
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PARTICIPANT STATEMENT: 
I have read the explanation provided to me. I have had all questions answered to my 
satisfaction, and I voluntarily agree to participate in this study. 
 
SIGNATURE OF PARTICIPANT AND DATE: 
 
 

 
RESEARCHER STATEMENT: 
 
I certify that I obtained the consent of the participant. I understand that I must give a signed 
copy of the informed consent form to the participant, and keep the original copy for 3 years 
after the completion of the study. 
 
SIGNATURE OF RESEARCHER AND DATE: 
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APPENDIX R 

CONSENT FORM (JAPANESE VERSION) 

 

 
興味・関心および読解に関する調査研究 

同意書 
 
この研究に関する質問がある場合は、JOHN EIDSWICKまで連絡してください。 
連絡先：XXXXXXXXXXXXXXXXXXXX 
Eメール：XXXXXXXXXXXXXXXXXXXXX 
 
この同意書には、この研究についての説明が記載されています。この同意書を注意
深く読み、わからないところがある場合は、質問してください。現在質問がなくて
も、後で質問することもできます。この同意書に記されている条件を変更したい場
合は、私と相談してください 
  
この研究の目的 
第二言語を学習する学生の読解とモチベーションに影響を与える条件について研
究し、今後、学生のためにより良い教材を作成できるようにすること。 
 
研究の手順 
 英語で複数の物語を読む。 
 アンケートに回答する。 
 読解テストを受ける。 
 
所要時間 
1回目の授業において、約 80分間。2回目の授業において、約 5～10分間。 
 
リスクと利点について 
リスク：この研究に参加することにより発生するとわかっているリスクは、存在
しません。 
 
利点： 参加者は、英語のテキストを読み、それに質問に答えます（これは、通常
の英語の授業の手順と同様で、英語の学習に役立ちます）。そして、これによ
り、今後の学生のための学習教材の改善に貢献できることになります。 
 
秘密保持について 
この研究に基づいて書かれ、発表される著作物およびプレゼンテーションのすべ
てにおいて、参加者個人のプライバシーは保護されます。参加者が特定される記
録については、仮名を使用することで秘密を保持します。また、データを収集す
るための資料には、参加者の実名が表記されることは決してありません。収集さ
れたデータは、学術研究目的（すなわち、著作物、学会におけるプレゼンテーシ
ョン／論文、博士論文）以外に使用されることはありません。この研究において
収集されたデータはすべて、私のオフィス内で施錠して保管するか、または自宅
で保管します。 
 
自由意志による参加であることについて 
この研究への参加は、自由意志に基づくものです。参加者には、収集された自分
のデータを使用しないよう、いつでも私に通知する権利があり、また、特定の質
問に答えることを拒否する権利もあります。さらに、この研究への参加をいつで
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も中断する権利もあります。この研究に参加しないことを選択しても、それが私
の授業での評価に影響することはありません。 
 
参加者署名欄： 
私は、この研究についての説明を読みました。私は、自分の質問のすべてに対し十
分な回答を得ており、自由意志により、この研究に参加することに同意します。 
 
参加者の署名および日付： 
 
 
 

 
研究者署名欄： 
 
私は、上記の参加者から同意を得たことをここに証します。私は、規定により、本
同意書の写しに署名したもの 1通を参加者に渡し、本同意書の原本を、研究終了後
3年間保管するものとします。 
 
研究者の署名および日付： 
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 APPENDIX S 

PRE-READING QUESTIONNAIRE FOR GENDER INTEREST 
 

 

日付: ___________________ 

性別  男 女 

学生番号: ____________________   年齢 ______ 歳 

専攻 

学年 一回生  二回生  三回生  四回生 

 

Circle the number that shows how interesting you think the stories will be. Circling a “1” 

means “Not interesting at all”. Circling a “6” means “Very interesting”. Use your 

dictionary to understand the descriptions. 

この話がどれくらい面白そうと思うか、その番号に丸をしてください。１は“まっ

たく面白くない”で、６は“とても面白い“となります。わからない表現があれば辞

書を使用してください。 

 

Title: Lost Hamster 

Joseph searches for his missing hamster. But he doesn’t really care about the hamster, so he 

stops looking for it. 

1 2 3 4 5 6 

 

Title: Girl Story 

Life is complicated for 14-year-old girls. Suzie has a big problem. The meanest (but most 

handsome!) boy at school secretly likes her. At the same time, a very nice boy (but not 

handsome!) also likes Suzie. Which boy is better? The nice, but ugly boy, or the mean, but 

very cute boy? 

1 2 3 4 5 6 

 

Title: Boys Only 

While mountain climbing with his father, a scary accident leads a boy to learn a terrible 

secret about his father. He also learns a valuable lesson in life and love that only boys can 

understand. 

1 2 3 4 5 6 

 

Title: The Flying Lesson 

Can people really fly? Can our dreams come true? Through a magical encounter with her 

strange grandmother and a mysterious cat, a girl finds that in life, anything is possible. 

1 2 3 4 5 6 
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学生番号       日付 

性別 男 女 

年齢  歳 

専攻 

学年 一回生  二回生  三回生  四回生 

 
Story Ratings 

 
Below are four titles and short descriptions of stories. Read them and answer the questions.

下に 4つの物語のタイトルと短いあらすじがあります。それらを読んで質問に答え

てください。 

 
Title: Lost Hamster 

Joseph searches for his missing hamster. But he doesn’t really care about the hamster, so he 

stops looking for it. 

 

Title: Girl Story 

Life is complicated for 14-year-old girls. Suzie has a big problem. The meanest (but most 

handsome!) boy at school secretly likes her. At the same time, a very nice boy (but not 

handsome!) also likes Suzie. Which boy is better? The nice, but ugly boy, or the mean, but 

very cute boy? 

 

Title: Boys Only 

While mountain climbing with his father, a scary accident leads a boy to learn a terrible 

secret about his father. He also learns a valuable lesson in life and love that only boys can 

understand. 

 

Title: The Flying Lesson 

Can people really fly? Can our dreams come true? Through a magical encounter with her 

strange grandmother and a mysterious cat, a girl finds that in life, anything is possible. 
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1. Which story do you think will be most interesting to females? (please circle one) 

女性には、どの物語が一番興味がある（面白そうだ）と思いますか 

Lost Hamster Girls Story Boys Only Tbe Flying 

Lesson 

No difference 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Which story do you think will be most interesting to males? (please circle one) 

男性には、どの物語が一番興味がある（面白そうだ）と思います 

 

 

 

 

 

 

 

 

 

   

Lost Hamster Girls Story Boys Only Tbe Flying 

Lesson 

No difference 

Please write an explanation of your choice: 

どうしてそう思ったのか、説明してください 

Please write an explanation of your choice: 

どうしてそう思ったのか、説明してください 


