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Abstract

This paper discusses the role of extensive reading in English language education. Extensive 

reading (ER) approaches have generated much interest over the past few decades as demonstrated 

by the annotated bibliography compiled by the Extensive Reading Foundation. The paper has two 

primary objectives: 1) to acquaint the reader with ER approaches by providing a basic and elementary 

characterization of such approaches; and 2) to outline how an Expert System based on evolving student 

prototypes can be used to better inform teachers and program coordinators about material selection 

and student performance.

Introduction

This paper discusses the role of extensive reading in English language education. Extensive reading 

(ER) approaches have generated much interest over the past few decades, as demonstrated by the anno-

tated bibliography compiled by the Extensive Reading Foundation (http://www.erfoundation.org/erf/). 

While educators such as Michael West and Harold Palmer recognized the relevance of ER in English 

language teaching early in the twentieth century, the well-known book flood studies (Elley, 1991; Elley 

and Mangubhai, 1983) generated renewed interest in ER approaches. These large-scale, controlled, lon-

gitudinal investigations provided empirical evidence that young English foreign language learners who 

engaged in extensive reading outperformed those in matched control groups who received form-focused 

instruction on various measures of proficiency. 

As research findings continue to accumulate, the benefits of ER are becoming better defined and 

more clearly understood. Furukawa (2006), for example, reports that extensive reading helped junior 

high school students in Japan increase their reading levels to match those of students two years ahead of 

them on the ACE test, a nationwide exam developed by the English Language Proficiency Assessment 

Association. Day (n.d.) provides “an overview of representative studies conducted in both ESL and EFL 
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environments with diverse populations, from young children to adults.” Taken together, findings suggest 

that ER helps students improve, not only reading speed and comprehension, but also expressive fluency 

in both written and spoken language.

This paper has two primary objectives: 1) to acquaint the reader with ER approaches by providing a 

basic and elementary characterization of such approaches; and 2) to outline how an Expert System based 

on evolving student prototypes can be used to better inform teachers and program coordinators about 

material selection and student performance.

Part 1: Extensive reading

Reading fluency in L1

Before discussing extensive reading in English language teaching (ELT) in particular, it will be 

helpful to consider the role that reading extensively plays in education in general. 

Throughout formal schooling and from a very early age, children are exposed to large amounts of 

written text, that is, they do a lot of reading. As they progress through elementary school to junior high 

school to high school, the reading children do increases in both quantity and complexity. In other words, 

as students, we read to learn. And as time goes on, reading becomes the primary means of knowledge 

acquisition. Yet, reading fluency is not directly taught in schools. Rather it is a skill that is developed 

through the activity of reading itself. The more one reads, the more fluent a reader one is likely to 

become. On the other hand, those students that do not develop the ability to read fluently struggle to 

keep up. The result is that reading fluency can make or break an academic career. 

For those that continue on to tertiary education, the reading demands increase exponentially. 

Academic success at the university level is largely dependent on one’s ability to manage copious 

amounts of reading; that is to say, students need to be able to read fluently. It is not uncommon, for 

example, for university students to be expected to do supplemental reading in addition to studying the 

material in textbooks which, in and of themselves, often contain tens of thousands of words, if not more.

Reading fluency rests on certain cognitive processes that allow readers to decode and comprehend 

printed texts in a timely fashion (see Day and Bamford, 1998 for an easily accessible discussion). One of 

them is the ability to recognize and process words and structures quickly. The reading we do as children 

promotes this ability as the activity allows us to learn new words and build up a large sight vocabulary. 

Nagy and Herman (1987) propose that in the case of the L1, incidental learning of vocabulary through 

reading may be the “easiest and single most powerful means of promoting large-scale vocabulary 

growth” (p. 27).

Another cognitive process that influences reading fluency is one’s ability to comprehend the text, to 

connect what is being read to one’s previous knowledge, to make sense of the words and structures being 

processed. This aspect of reading is cumulative in nature and it follows that the more one reads, the 
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broader one’s knowledge and experiences are likely to be.

Reading fluency in L2

At this point, we will turn out attention to reading in a foreign language. The underlying processes 

do not change. Reading fluently in any language requires the ability to recognize and process words and 

structures quickly enough that the text can be comprehended holistically. What does change is the learn-

ing experience. As Waring (2006) points out, most foreign language instruction is designed to teach stu-

dents about the foreign language rather than how to use it. This is certainly true in Japan as it is in many 

other environments where English is studied as a foreign or second language. 

Within this learning about language scenario, reading instruction tends to take an intensive 

approach. Most class time is spent on the presentation and practice of new language features which are 

isolated, explained, and examined. Instruction trains students to analyze and often translate written texts 

at the word, phrase, and sentential levels. Materials often contain a large proportion of unknown words 

and expressions making reading fluently impossible and comprehension tedious. Even if students learn 

the features they are taught, the resulting knowledge amounts to a set of inanimate, discrete characteris-

tics devoid of pragmatic application. In other words, students may know about the language but they 

have not had a chance to consolidate the information as well as to observe and reflect on how to use the 

language purposefully. And, importantly, they are not given the opportunity to develop reading fluency 

in the L2. It is no surprise that for most students reading in the foreign language is, perhaps rightly, per-

ceived as a difficult and time-consuming. The result is that students cannot read to learn in a foreign lan-

guage as they do in the L1. 

Importance of extensive reading for Japanese university students

This is particularly challenging when it comes to university education in Japan. The purpose of 

higher education is to provide students with skills and knowledge that will help them become productive 

professionals, perhaps even specialists, in their chosen field. Given the widening spread of English as an 

international tool of communication, one of the required skills is functional fluency (encompassing read-

ing, written, spoken, and listening fluency) in English. It is becoming more and more common place for 

individuals working in Japanese companies to find themselves faced with having to use English to com-

municate with international counterparts (e.g. Honna, 2008) in order for companies to remain economi-

cally viable.

However, when it comes to English education, students do not have the foundational abilities 

required to handle academic and technical material. The result is that most university English language 

programs target basic, general skills development. Students are likely to graduate from university with-

out attaining the proficiency, confidence, and disposition required to manage in professional and aca-
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demic settings. This is particularly problematic since the majority of academic and professional publica-

tions, conferences, and forums use English as a medium of communication. Lack of English ability 

equates to limited access to knowledge and information imparted by academic and professional commu-

nities (Duff, 2010).

Intensive approaches simple do not prepare students to use the language purposefully. Students 

spend too much time and energy trying to understand the individual words (that is, they have not devel-

oped a large sight vocabulary) and are unable to move beyond word-level analyses. Word-by-word pro-

cessing inhibits the ability to see the connections between and across ideas, to understand how the infor-

mation is organized, to grasp the intention of the author.

This is one reason why L2 reading experts state that extensive reading needs to be an integral part 

of any English language curriculum (Day and Bamford, 1998; Grabe, 2010; Waring, 2009).  As we will 

discuss shortly, extensive reading is a means to develop reading fluency, and reading fluency provides 

the foundation upon which learners can acquire specialized knowledge required for managing technical 

and academic situations. As Day and Bamford (1998) explain, unless students are “… reading with flu-

ency and confidence in the second language, they are unlikely to read broadly and deeply enough to 

achieve the mass of background knowledge on which speculative thinking depends” (p. 45). Students 

who do not develop this kind of literacy in English will be at a disadvantage when they find themselves 

interacting as working professionals.

A basic and elementary characterization of ER approaches

With these ideas in mind, we will move on to a basic and elementary description of extensive read-

ing (ER) approaches. Simply put, extensive reading involves students doing as much meaning-focused 

reading as possible at the i minus 1 level. That is to say, students read a lot of material that is well within 

their current proficiency level, focusing on the content of the reading.

Day and Bamford (1998, 2002) present ten characteristics of ER approaches that are widely accept-

ed by researchers and educators. In the discussion that follows, each characteristic is presented and brief-

ly expanded upon.

Students read as much as possible, perhaps in and definitely out of the classroom.

An ER approach to reading instruction is one way to increase the amount of exposure students have 

to the language. Most of the input students receive in foreign language settings is limited to the class-

room; students necessarily need to engage more with the language if they are going to become fluent 

language users. They simply need more input. Usage-based theories of language acquisition propose that 

input is the driving force of acquisition; the input received provides a means of creating a cognitive data-

base of language samples that the brain continuously analyzes for patterns. The identification of patterns 
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allows us to “figure out” the language, categorizing and classifying the language into chucks that can be 

more readily accessed for use (Ellis, 1996, 2001; Tyler, 2010). 

How much reading is actually done or required will vary from student to student and from program 

to program. However, the benefits obtained will directly correspond to the amount of reading done 

(Furukawa, 2005; Nation, 1997). A recommended target is one book per week (Hill, 1992; Nation and 

Wang, 1999). Naturally beginning readers will be reading shorter and simpler books than more experi-

enced and fluent readers. This is to be expected and students should be encouraged to read material that 

is easily comprehensible.

Reading materials are well within the linguistic competence of the students.

This characteristic differentiates ER approaches from others in an important and impacting way. As 

previously mentioned, the idea is that students read material at the i minus 1 level; that means not more 

than 2%-5% unknown words per page (Day and Bamford, 1998).

As Waring (2006) observes, the ease of reading material marks the difference between learning to 

use the language and studying about the language. ER supplements intensive approaches by rounding 

out learning. Working with comprehensible materials gives students a chance to reinforce previous-

learned, partially-known features of language. It provides for the strengthening of cognitive connections 

and associations with each encounter and fortifies the cognitive database of linguistic samples. This 

results in a larger sight vocabulary, deeper knowledge of word senses as well understanding of how 

words combine with other words (i.e. collocational and colligational knowledge). Textbooks, by their 

very nature, are not designed to reinforce learning. Rather they aim at introducing new features; without 

opportunity to see and experience language features in various easily comprehensible contexts, resultant 

learning will necessarily be incomplete.

Reading speed is usually faster rather than slower as students read books and other materials they find 

easily understandable.

Research findings consistently indicate that extensive reading is a way to increase reading speed 

and fluency of EFL students (e.g. Bell 2001; Iwahori, 2008; Kusanagi 2004; Masuhara et al. 1996; 

Taguchi et al. 2004; Tanaka and Stapleton, 2007).  As students receive more comprehensible input, the 

natural process of cognitive restructuring takes place (McLaughlin, 1990). As previously mentioned, the 

brain works to figure out the language and organize it into the internalized lexical phrases and chunks. It 

is believed that the ability to process, access, and produce lexical chucks underlies fluent language pro-

duction and processing (Lewis, 2002; Nation, 2001; and Schmitt and Carter, 2004). Reading speed and 

fluency increase as restructuring allows students to recognize, process, and access chunks faster. 

Furthermore, since the most frequent words provide the foundation for communication, even short books 
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with a narrow vocabulary and basic grammatical structures will reinforce knowledge of the lexical core 

of the language, the very words that comprise the large majority of fluent speech and writing (Adolphs 

and Schmitt, 2003; Gilner and Morales, 2008; Schonell, and Meddleton, 1956), regardless of regional 

variety (Gilner, 2010).

The purposes of reading are usually related to pleasure, information, and general understanding. These 

purposes are determined by the nature of the reading and the interests of the student.

Within intensive approaches to reading, the L2 is perceived as an object of study and analysis, 

exemplified by the difficulty and complexity of the reading texts used for instruction; it is easy to forget 

that L1 reading is our primary means of gathering information as well as learning about the world; it is 

also easy to forget that reading can be an engaging form of entertainment. An ER approach helps stu-

dents understand that L2 reading can serve various purposes, just as reading in the L1. If students are 

reading at the i minus 1 level, it provides opportunity to focus on meaning and the content covered with-

in the pages of the material, to learn from and be entertained by what they read.

A variety of materials on a wide range of topics is available so as to encourage reading for different rea-

sons and in different ways.

Ideally, a wide range of reading material representing different genres and levels is available to stu-

dents in ER programs. This helps encourage the idea that reading in the L2 is a way for students to fol-

low and explore their own interests. Actual implementations of ER approaches necessarily reflect institu-

tional circumstances (i.e. curricular, economic, administrative). Various researchers have reported on 

program design and the compromises reached in order to get their students engaged in extensive reading 

(for case studies in Japan, see Oxford University Press, 2007; Takase, 2007; Tanaka and Stapleton, 2007; 

Wilkinson, 2009). It is interesting to note that minimalist implementations (i.e. those carried out by indi-

vidual teachers with access to a relatively small reader library) can have equally positive influences on 

learning outcomes and motivation as those that are fully integrated into the curriculum. Obviously, the 

percent of the student body that benefits will directly correspond to the type of implementation. 

Students select what they want to read and have freedom to stop reading material that fails to interest 

them.

The aspect of self-selection has far-reaching consequences. First, it puts students in charge of their 

learning and facilitates the transfer of responsibility from teacher to student. The relevance of this pro-

cess should not be underestimated; language learning is a long-term process that requires initiative, 

determination, and patience. Success demands that students (at some point or another) develop autono-

my and take responsibility for their own learning. If students do not take this step, their learning is likely 
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to end when their schooling does. Research findings suggest that self-selection of ER materials is, 

indeed, one way to promote learner autonomy (Imrie, 2007; Mason, 2006).

Next, students learn to gauge their proficiency level, develop reading strategies, and are made aware 

of the range of language input sources that are available to them. Choosing what to read is a process that 

usually involves looking through various titles, scanning through books, and skimming over a few pages 

to check to see if it is accessible and likely to be interesting to read. In accepting or rejecting reading 

material, students develop internal judgment criteria that they use to assess language input. As time goes 

on, they are able to monitor changes in their language skills and interests; material that was too difficult 

becomes manageable and what seemed boring or uninteresting might take on new appeal. The few min-

utes spent skimming and scanning at selection time embody purposeful and authentic reading strategy 

application, reading for real-world reasons just as is done in the L1 (de Morgado, 2009; Masuhara et al., 

1996; Nishino, 2007).

Reading is individual and silent, at the student’s own pace, and, outside class, done when and where the 

student chooses.

Extensive reading offers students the opportunity to experience language study in a very personal 

way. Not only do students have the chance to choose what they read based on their own interests, they 

can also work at their own pace, when and where they want to. In most classes, the pace is imposed by 

the teacher. This is understandable given the need to balance time constraints and curricular objectives. 

However, a consequence is that the pace at which material is covered cannot possibly match all the stu-

dents in the class; while, in the best of cases, most students will feel comfortable with the pace, there 

will naturally be some students who could handle more material while others who would be more suc-

cessful if given more time. 

Reading is its own reward. There are few or no follow-up exercises after reading.

Evaluation is an integral part of formal instruction. Grades often drive the quantity and quality of 

students’ work. The focus is on the product, not the process. Within ER approaches, however, the goal is 

that students recognize the value of reading in the L2 in and of itself, without reference to external evalu-

ations. That is to say, reading is its own reward. As students read more, they feel more successful and 

confident. These feelings encourage them to continue reading. Day and Bamford (1998) use the term the 

bookstrapping effect to describe the process.

While the bookstrapping effect may satisfy students, administrative and curricular demands gener-

ally require that teachers evaluate, or at least monitor, student activities. That means a compromise must 

be reached between the ideal and the reality. In some cases, students keep a simple log of dates, titles, 

number of pages/words. In other cases, students provide short answers to general questions regarding the 
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story line or characters. The collection of activities compiled by Bamford and Day (2004) provide vari-

ous examples of how teachers can monitor or assess without detracting from the ER experience. The 

Moodle Reader Module is another means of assessing students’ reading activities (http://moodlereader.

org/index.html/).

Teachers orient students to the goals of the program, explain the methodology, keep track of what each 

student reads, and guide students in getting the most out of the program.

For most students, extensive reading will be a novel experience. The teacher’s role therefore is par-

ticularly important. Teachers need to be able to guide, advise, and encourage students so that they work 

to make the most of their ER experience. This implies familiarity with a wide-range of factors including 

a given student’s linguistic capacity and interests as well as the level and type of reading material avail-

able. 

The teacher is a role model of a reader for students – an active member of the classroom reading com-

munity, demonstrating what it means to be a reader and the rewards of being a reader.

Because the very premises of extensive reading do not coincide with traditional ideas about lan-

guage education, students need to be enveloped in an environment that promotes reading on various lev-

els. Teachers also need to demonstrate an active interest in and appreciation for reading extensively. We 

can go farther and say that, if students perceive that extensive reading is valued and taken seriously with-

in the institutional community (by both administration and faculty), they are more likely to develop not 

only the habit of reading but a positive disposition toward the activity.

While Day and Bamford’s ten principles have provided the basis for the present discussion, there is 

no empirical evidence that indicates ER approaches need be limited or restricted to these parameters. 

What the evidence does indicate is that extensive reading is a powerful way to increase exposure to the 

language, increase reading speed and fluency, while at the same time improving student motivation and 

disposition to L2 study. 

As educators, we have to constantly adjust and adapt to setting, students, and society. That implies 

molding instructional approaches, methods, and techniques to fit the needs of our particular situation at a 

given time. In fact, perusing the literature so far accumulated on extensive reading indicates that that is 

what is happening; more and more educators are documenting their attempts to engage their students in 

extensive reading. As time goes by and research findings continue to accumulate, we will be in a better 

position to describe optimal parameters of implementation.
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Part 2: Evolving student prototypes

The second part of this paper proposes an approach to the formalization of the management of an 

extensive reading program (ERP). The objective of the formalization is to provide instructors and pro-

gram coordinators with insights into students’ performance and ERP development. The approach is nec-

essarily interdisciplinary, borrowing constructs from what can be generally referred to as the field of 

Artificial Intelligence. Since the intended readers of this paper are applied linguists and researchers, 

every attempt has been made to make the material accessible.

Fundamentally, the approach referred to as extensive reading is an input driven method to language 

learning. This characteristic makes it an excellent candidate for formalization in the context of student 

management and material selection. This section will introduce a basic Expert System that employs a 

knowledge base in order to determine as early as possible what the best/optimal path a student should 

follow in order to obtain maximum benefit from the extensive reading approach.

The discussion will proceed as follows. First a hypothetical ERP will be outlined to serve as basis 

of exemplification. The characteristics of this ERP will show the kind of specific choices that program 

designers might make, that is, the ERP will follow the guidelines presented in Part 1 while, at the same 

time, diverging within a reasonable range. This will help illustrate that compromises regarding ERP 

implementations can be made without necessary loss of pedagogical value. Second, a basic Expert 

System will be gradually presented. Only elementary mathematics will be used. It is important to keep in 

mind throughout the discussion that, perhaps contrary to intuition, the Expert System does not aim to 

generalize students. Rather, the Expert System aims to individualize the program.

Let us consider an extensive reading program with the following characteristics. Students are 

enrolled for several semesters in this ERP and are given each semester a list of, for example, 100 texts 

from which to choose what to read. Let us say that students are expected to read a text every week so 

that by the end of each semester each student has read from 10 to 15 texts. The ERP has at its disposal a 

library of, for example, 2,000 texts. These texts have been analyzed and graded so that, as students move 

from semester to semester, they are presented with texts adequate to their increasing level of reading flu-

ency. Last, the ERP coordinators and instructors collect data regarding the performance of students. In 

principle, this data gathering could be as simple as giving final grades to students each semester depend-

ing on their performance, whatever “performance” is deemed to be. However, the experienced language 

instructor(s) and ERP coordinator(s) collect far more data than just the final grade given to students. For 

example, as time goes on, they become aware of what texts work better with certain students depending 

on interest, ability, learning style, and so on. The bottom line is that, as generations of students complete 

the ERP, the experienced language instructor(s) and coordinator(s) modify the ERP to better suit their 

student population. They do this by means of the accumulation of information which will be generally 

described as historical data, that is, the collection of information regarding past students, the additions 
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made to the library as well as the types of analyses carried out on the texts it contains, and the improve-

ment of performance of the students as the ERP is adjusted over time.

Let us also propose for the sake of exemplification that, through the interaction of instructors and 

coordinators with students, recommendations and advice as to which texts would be most appropriate for 

given students will take place. In other words, let us take into account that one of the objectives of the 

ERP is to eventually be able to best guide individual students to particular texts for this guidance is con-

sidered to better suit the students. The task, as a whole, is of considerable difficulty but impossible to 

object to from a pedagogical point of view. Being able to monitor each student implies being able to bet-

ter serve the needs of each student. A personalized approach is always more desirable than a generalized 

approach since, ultimately, there is only an individual learning, then another individual, and so. A pro-

gram is designed for a student body. It is not designed for the idiosyncrasies of specific individuals. 

While ideal, having a different program per student is impossible. Let us keep in mind that, while teach-

ers might have infinite patience, they do not have infinite cognitive capacity. Expert Systems can provide 

that infinite capacity (potentially) and, possibly, help the experienced language instructor(s) and 

coordinator(s) to individualize a program.

Having proposed this simple ERP, it is now possible to start its formalization. First, the ERP library 

is entered into in a database, for it not only contains information regarding the texts’ titles and identifica-

tion numbers. Rather, the texts have been analyzed, be that basic grading or other kinds of analyses. 

Ultimately, the ERP library database differs from an ordinary library database in that it contains infor-

mation regarding the length, breath, and depth of language each text contains. This information can take 

the form of analyses regarding structural complexity, topic/genre, vocabulary reinforcement (i.e. amount 

of repetition of target words), number of types and tokens, level of difficulty, type of different colloca-

tions where target vocabulary occurs, and so on.

The ERP database allows for storage of more than just the characteristics of the texts in the ERP 

library. An online system can be developed to interface with the students. A simple approach would be to 

give each student an account in the ERP. Once students are logged in, they are presented with a list of 

the 100 texts they can choose to read that semester. The advantages of an electronic approach to the ERP 

are many, starting from the automatic storage of student choices of texts in the ERP database.

Moreover, the online system can be used to store all sorts of information regarding student perfor-

mance by means of, for example, students’ reports entered online once they finish reading a text. This 

information can include degree of interest, time spent reading a particular text, degree of reading com-

prehension of a given text, student evaluation of a given text, comprehension of vocabulary introduced in 

previous readings, and so on. Additionally, the ERP database can also include information regarding stu-

dent scores on TOEIC/TOEFL/EIKEN (or similar standardized tests) as well as scores on institutional 

tests and quizzes, whether given in the ERP itself or in other language courses students are enrolled in at 
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the department or university.

Ultimately, the objective is to collect as much information from the students as possible. In this 

manner, the ERP database can be additionally complemented with information regarding the students 

themselves via observations made by the experienced language instructor(s) and coordinator(s). Special 

online accounts in the ERP can allow instructors and coordinators to enter information (for each student) 

regarding base vocabulary, learning style, ability, degree of initiative, experience, motivation, attitude 

towards reading in L1, attitude towards reading in L2, age, and so on.

At this point, the ERP database has grown significantly and it has done so by the collection of data 

from various origins. Some variables can be quantitative (i.e. number of types and tokens) while others 

can be qualitative (i.e. attitude towards reading in L2). The ERP database is a mesh of information with 

different degrees of interrelatedness across variables. In order to obtain relevant information from the 

ERP database, it is necessary to elevate the database to a knowledge base. We are in need of, at least, an 

additional layer of formalization. We need the data in the database to become knowledge so that it is 

possible to query the system and, hopefully, obtain insights into the ERP and students. These insights are 

to complement the decisions made by the experienced language instructor(s) and coordinator(s) when 

they find it necessary to fine-tune the ERP in order to improve the fluency gains made by students.

The presentation of the Expert System provided henceforth is but one possible approach to the 

complex subject of data classification in the context of language learning and pedagogy. The presenta-

tion centers on the concept of the evolving student prototype and, although described conceptually, the 

discussion will detail the mechanics of a specific kind of Expert System, namely, a system that evolves 

through time (rather than through simulated evolution). For simplicity of exposition, the discussion will 

focus on students and how to personalize the program to each individual. It should be noted that other 

information could be obtained by means of similar mechanisms (i.e. relative value and relevance of 

texts). Naturally, a full description of an actual implementation is beyond the scope of this paper. Still, 

this presentation of an Expert System based on evolving student prototypes aims to be sufficient for 

computer architects and programmers (and, hopefully, a technically savvy audience) to consider possible 

implementations. Last, it should be noted that the concept of evolving prototypes is not new and, in the 

case of this presentation, it owes direct inspiration to the work of Kasabov (1998) in connectionist sys-

tems and adaptive intelligent systems.

We will start the exposition by formalizing the experience of students (E) as a collection of vari-

ables that characterize their progress through and completion of the ERP. In particular, we can explicitly 

describe a given student’s experience as E, where E = {x1, x2, x3, …, xN}. We present the number of vari-

ables as N because their amount can change from student to student and over time. For the sake of sim-

plicity, let us assume that all students’ experiences are described by the same number (N) of variables 

and that these variables are the same, namely (and for example), x1 could represent the amount of texts 
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read by each student, while x2 could stand for the learning style of each student, and so on.

In this manner, the experiences of three students can be represented as E1, E2, and E3, where each E 

stands for individual student values corresponding to the same variables. Again, a variable is any one of 

the above mentioned, namely and for example, student scores on standardized tests, attitude towards 

reading in L2, or the number of tokens read throughout the course of the entire ERP.

As it is described (and defined), one could consider E to be a point in an N dimensional space of 

variables. A collection of students’ experiences could be considered a set of points in N dimensional 

space. For the sake of simplicity of illustration, we will reduce the number of variables to 2, that is, N = 

2. These two variables will simply be named x and y. One can consider both x and y to stand for any of 

the variables presented so far so that, for instance, x could contain the total number of tokens read 

through the course of the entire ERP while y could contain student scores on a standardized test. Figure 

1 provides a visual example of the historical data contained in the knowledge base after a group of stu-

dents have completed the ERP.

y

x

E2

E12

E4

E3

E23

E17

E11

E15

E1 E25

E18

E21

E27

E6

E20

E24

E7

E19
E9

E8

E22

E26

E10

E5

E13

E16

E14

E28

Figure 1 – Display of historical data representing the experience of group of students.

There are 28 student experiences plotted in Figure 1. These experiences correspond to students that 

have completed the ERP, that is, they represent historical data. At a glance, the experienced language 

instructor(s) and coordinator(s) can see that, beyond the apparent chaos, there are two densely populated 

areas in Figure 1, one in the bottom left and another in the top right. Figure 2 delineates these areas.
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Figure 2 – At-a-glance analysis of historical data for a group of students.

If x and y were to stand for the variables mentioned earlier (amount of reading and test scores, 

respectively), we can conclude that, indeed, students that read more obtained better scores. That is, area 

A2 contains the desirable kind of student experiences (benefited the most from the ERP) while the area 

A1 contains the undesirable kind of student experiences (benefited the least from the ERP). Interestingly, 

and within the limits of this example, neither experienced language instructor(s) nor coordinator(s) 

require this plot in order to come to the same conclusions. However, x and y could stand for any other 

variables in which case the information in the plot could be revealing. Moreover, student experiences 

that fall outside of these areas are considered atypical (or noise, in computational terms) and contribute 

nothing but confusion to any inspection of the ERP. It is therefore worthy of interest to find venues that 

will allow us to extract information out of all students’ experiences. 

Let us again restate that the aim of this basic Expert System is to determine as early as possible 

what the best/optimal path a student should follow in order to obtain maximum benefit from the ERP or, 

in other words, what is the best program for a student to follow. In this case, the program is the choice of 

100 texts given at the beginning of each semester. The Expert System seeks to determine which 100 texts 

are the most appropriate for each student each semester.

Historical data yields patterns that provide experienced language instructor(s) and coordinator(s) 

with information regarding where and how to improve the ERP. Properly handled, historical data can 

provide more. In particular, it can allow us to classify students according to patterns (represented as 

areas in Figure 2) so that students heading in the wrong direction can be redirected while students head-

ing in the right direction can be encouraged to improve further. The key to this insight relies on early 

classification (or identification) of students based on the experiences of previous students.

It is important to understand that these two areas (A1 and A2) represent kinds of student experiences 

rather than students’ experiences themselves, that is, the former are conceptualizations while the latter 
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correspond to concrete students’ experiences. The formalization of these conceptualizations into evolv-

ing student prototypes will yield the final pieces with which to ensemble the basic Expert System this 

section aims to describe.

Let us build this simple Expert System from the ground up. At first, there was nothing and the 

Expert System was blank. Then, the first student experience was recorded in the knowledge base as this 

student completed the ERP. Figure 3 shows E1 as well as two new concepts, classification volume E1
C 

and assimilation volume E1
A. The classification volume E1

C will be used to determine if a future student 

experience (i.e. E2) is similar to the one of E1. This will allow the instructor and coordinator to determine 

if a student classified as similar to E1 is or is not on the right path. Consequently, and for example, auto-

matic modification of the list of texts that the student (whose experience corresponds to E2) can choose 

from could take place.

y

x

E1

E1
C

E1
A

Figure 3 – E1, its classification volume E1
C, and its assimilation volume E1

A.

In contrast, the assimilation volume E1
A will be used to determine if future students’ experiences are 

so alike to E1 as to be considered of the same kind, that is, if a future E2 is to be considered to represent 

the same kind of student experience. It is important to highlight two observations regarding the mechan-

ics of this proposition. First, while students are going through the ERP, their experiences can only be 

classified but not assimilated. The reason is that the student experience of an E2 is not yet complete and 

not all variables contain values. Rather, the degree of similarity between E2 and historical data allows the 

Expert System to speculate as to what would be the complete student experience of an E2. It is on 

account of this capacity that the Expert System has prediction capabilities. Second, having two students’ 

experiences that have completed the ERP and fall within one or the other assimilation volumes implies 

that they are so alike as to be considered a kind. This requires a further (and last) construct, namely, the 

evolving student prototype. Its definition and mechanics are shown in Figure 4.
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As mentioned earlier, a kind is an abstraction and so is an evolving student prototype. The evolving 

student prototype no longer corresponds to an actual student’s experience. Rather, it stands for several of 

them and it does so according to weight and influence. Weight refers to the amount of students’ experi-

ences that have been assimilated by a prototype. Influence refers to the growth of the radiuses of the 

classification and assimilation volumes as students’ experiences are assimilated. In other words, an 

evolving student prototype (i.e. a kind of student) is modified by assimilation of students’ experiences 

over time and this modification implies its assertion (or settling) in a particular location in N space as 

well as an increase in its ability to predict (and assimilate) alike student experiences. The procedure will 

be spelled out in the following paragraphs.

Figure 4 shows the creation of an evolving student prototype. First, as both students’ experiences 

have equal worth, the prototype P settles its location mid way between the two of them. Second, since 

the prototype P now represents two students’ experiences, there is an increase in the radiuses of the clas-

sification PC and assimilation volumes PA (as compared with the radiuses of the volumes assigned to stu-

dents’ experiences).

y

x

P

PA

PC

Figure 4 – Assimilation of student experiences.

In general, we say that the prototype settles in a region of N space because its location changes pro-

portionally. What this means is that if P stands for 9 students’ experiences and a new student experience 

Em is assimilated, the location of P does not move mid way between its present location and the location 

of Em. Rather, the location of P is moved a tenth of the way between its present location and Em. This is 

what is meant by weight. For an evolving student prototype to be useful in terms of classificatory capaci-

ty, it cannot be changing its location wildly. If it did so, the historical data that constitutes a prototype 

would eventually be voided.

The influence of the prototype (the radiuses of the classification and assimilation volumes) increas-
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es accordingly, for a prototype P1 that stands for 10 students’ experiences represents a less frequent and a 

less certain kind of student experience than a prototype P2 that stands for 40 students’ experiences. Let us 

not forget Figures 1 and 2 where we could see a great deal of students’ experiences falling outside of any 

sort of classification. In some cases, however, this computational noise or atypical students’ experiences 

could now be taken into account by a system that employs evolving student prototypes. After all, the 

mechanics of prototypes do not disregard any kind of student experience. For one, students’ experiences 

such as E3 and E11 in Figure 2 could fall within a prototype Pk taking the place of area A1. This could be 

possible because a prototype Pk would have a degree of influence corresponding to the 10 students’ 

experiences it stands for (from area A1).

As described (and defined), evolving student prototypes are dynamic constructs that behave within 

certain parameters in an N space of variables. The values of these parameters have not been explicitly 

assigned because they are for the administrators of the Expert System to decide on. That is, it is the task 

of the system administrators to discover which radiuses of classification and assimilation volumes arise 

from and account for historical data. Similarly, it is for the system administrators to decide to which 

extent the degree of influence of a prototype increases as students’ experiences are assimilated. In fact, 

the whole formula regarding the relationship between students’ experiences, their variables and values, is 

open for the system administrators to implement as they see fit, be that arithmetically, geometrically, 

exponentially, or by means of fuzzy logic if such is considered adequate.

Briefly, it is evident that computer architects and programmers must design this kind of software as 

they do, for example, administrative software, where faculty and administration are simply users. It is 

also interesting to note that, when conversing with colleagues over this kind of Expert System, questions 

arise regarding which variables or values to use, which relationships variables should have and how 

these should be managed, etc. As explained above, the Expert System is a step forward towards the indi-

vidualization of a program and not an attempt to reinvent the pedagogical wheel. The same variables that 

educators now use, the same data they now collect as they interact with students and materials, are the 

backbone of the Expert System. The value of the Expert System (as a resource) is relative to the amount 

of detailed information it is provided with as well as the nature of judgments experienced instructors and 

coordinators now make. The Expert System provides infinite capacity and a modicum of crude simulated 

cognition.

Evolving prototypes have been around for a decade (see Watts, 2009) while static (not evolving 

through time) classification methods have been around for decades (see Arabie et al., 1996). For those 

interested in the implementation of this kind of formalization, there are a plethora of algorithms avail-

able in the literature of various fields, from philosophy to mathematics, from statistics to medicine. The 

social, cognitive, and pedagogical maelstrom underpinning language learning is a problem of high com-

plexity. The formalization of input, treatment, and output as well as their organization into knowledge 
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bases - together with Expert Systems to query them - could provide a future stepping stone in the devel-

opment of more effective and adaptive extensive reading programs, in particular, and language pro-

grams, in general.
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