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Mobile Reading Materials

Philip Murphy

Abstract
The last decade has seen an explosion in the mobile computing market. Not
only has technology become smaller, cheaper, faster and more powerful, but
the once basic phone has now been transformed into a self-contained, portable
and multi-functioned multimedia recording studio. Of all the possibilities
afforded by these modern-day advances, an area receiving much attention is the
use of mobile technology for educational purposes (Kukulska-Hulme &
Traxler, 2005). Focusing on reading proficiency specifically, this current paper
details the development of a web-based reading comprehension exercise for
first-year EFL majors at Kanda University of International Studies (KUIS) in
Japan. With the overarching goal being the creation of a version of the exercise
for use in mobile study environments (be it laptops or smart phones), the
format of the exercise has undergone continual revision in order to reap the
benefits of new mobile technology as it has become available. To summarise
the research conducted to date, this paper comprises (a) a description of how
the exercise has developed according to the stages identified in Harmon and
Jones’ (1999) continuum of web-based use in courses, (b) a description of
the current state of the web-based reading comprehension exercise and (c) a
selection of ideas for the future development of the exercise.

1. Introduction

The last decade has seen an explosion in the mobile computing market. Not only

has technology become smaller, cheaper, faster and more powerful, but the once

basic phone has now been transformed into a self-contained, portable and
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multi-functioned multimedia recording studio. With functions allowing users to

play, record and edit both audio and video files, and with the ability to take and edit

photographs on the spot, mobile phones now also fulfill the roles of quality digital

cameras and sophisticated music systems. Add to this the ability to access the

Internet through 3G or wireless connections, and owners now literally have

Internet access readily available at their fingertips 24 hours a day. With such

portability, flexibility and connectivity, users now also have instant access to

email, Global Positioning Systems (GPSs) offering map/navigation capability,

Internet-based telephony, gaming, social-networking websites and a multitude of

applications. However, of all the possibilities afforded by these modern-day

advances, an area receiving much attention is the use of mobile technology for

educational purposes (Kukulska-Hulme & Traxler, 2005). Focusing on reading

proficiency specifically, this current paper details the development of a web-based

reading comprehension exercise. With the overarching goal being the creation of

a version of the exercise for use in mobile study environments (be it laptops or

smart phones), the format of the exercise has undergone continual revision in

order to reap the benefits of new mobile technology as it has become available. To

summarise the research conducted to date, this paper comprises (a) a description

of how the exercise has developed according to the stages identified in Harmon

and Jones’ (1999) continuum of web-based use in courses, (b) a description of the

current state of the web-based reading comprehension exercise and (c) a selection

of ideas for the future development of the exercise.

2. Background

With the arrival of new computer facilities and then wireless Internet connectivity
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at KUIS after 2000, offering students access to web-based materials in and out

of the classroom became possible. No longer were students simply confined to

textbooks and paper-based materials, but the Internet afforded students the

opportunity to search for, find, access, critique and use seemingly limitless

amounts of online materials to complement their studies. In effect, students were

provided with increased opportunity to control their learning through the extra

choices available. With the creation of Internet-based materials, students were

provided with not just a choice of reading exercises, but they were also provided

with a choice of mode of study when accessing materials (paper-based and/or

web-based). With a focus on learner autonomy (Benson, 2001; Benson & Voller,

1997) predominant at this university, offering students extra choice in this way was

a desirable addition to the course.  

The materials development undertaken for this project resulted in the creation of

a web-based version of a reading course for first-year EFL majors. The course

comprises an episodic story and numerous exercises from which the students are

able to choose. Although the course offers both flexibility and choice in terms of

the types of exercises available and the manner of study possible (individual, pair

or group work), reading the texts and completing the comprehension exercises is

compulsory; students must answer comprehension questions to an episode

before being permitted to complete other exercises also associated with the same

episode. In this respect, completion of the reading comprehension exercises

determines whether students can progress to the next episode on not. Therefore,

ensuring that students have adequate access to the course materials, especially

the compulsory exercises, to progress through the course within the allotted
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time is crucial.

It was due to the issue of better accessibility that an alternative web-based

version of the course was desirable in order to provide students with unlimited

access to course materials both on and off campus. Initially, all web pages were

static and simply displayed exercises; students were only able to print off their

selected exercises and then write their answers on the papers. Despite the lack of

interactivity, students were, nevertheless, provided with 24-hour-a-day access to

the materials wherever there was an Internet connection. 

With the initial version of the web-based replication of the reading course in use,

attention focused on the comprehension exercises for two main reasons (a) as

mentioned above, comprehension exercises were compulsory, and, therefore,

guaranteed the maximum number of students selecting these exercises (all

first-year students in the English Department, approximately 400 each year) and

(b) given that a large number of students might attempt these exercises outside

the classroom and in the absence of a teacher, work started on investigating ways

to support students in their studies when using the online materials. 

3. Materials development

Murphy (2005) discusses materials development in detail; however, certain

points are particularly relevant again here. As noted above, one of the reasons for

creating a web-based reading comprehension exercise was to provide students

with access to the materials outside of class and in the absence of a teacher.

Therefore, the need to create materials to perform certain functions of a teacher
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(guiding, motivating, intriguing, expounding, explaining, provoking, reminding,

asking questions, discussing alternative answers, appraising each learner’s

progress and giving appropriate remedial or enrichment help) as recommended

by Rowntree (1990) is paramount (Bonk et al., 2000; Dickinson, 1987).

Additionally, feedback on student learning, reviewing and re-teaching when

necessary are further functions of a teacher which are highlighted by Richards

(1997). Focusing on feedback, Clark and Dwyer (1998), explain how having

verified the correctness of a response, feedback can be provided to elaborate on

any incorrect answers, thereby providing the basis for selecting a new answer.

In this way, students are guided to self-correction, they are placed in control, and

they are afforded further language practice (Robinson, 1992). Based upon these

pedagogically sound reasons, changes were made to the web-based exercise so

that feedback could be provided. The following section addresses the issue of what

kind of feedback should be provided.

3.1 Types of feedback and faults

Based upon the classification of faults in second language acquisition (Corder,

1967; James, 1998 & Ros I Solé & Truman, 2005), a similar rationale has been

applied throughout this research to classify the different potential reasons for

incorrect answers on a multiple-choice reading comprehension exercise.

For example, listed in increasing order of severity, James (1998, p.83) uses the

terms “slips”, “mistakes” and “errors” to describe a continuum of faults which are

relevant to language learning. In response to these kinds of faults, Ros I Solé &

Truman (2005, p. 80) describe three possible approaches which can be used to help

students develop their self-correction strategies. Listed in increasing order of the
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extent to which remediation is necessary, the terms are “feedback”, “correction”

and “remediation”. Therefore, to cater for different kinds of faults, and in order to

provide appropriate remediation in the form of computer-mediated feedback, the

web-based reading comprehension was developed so that it became possible to

provide different types of feedback using the methodologies detailed below.

Focusing on the type of computer-mediated feedback that can be provided, the

following two basic forms are typically used (a) Knowledge of Response (KR)

feedback, which indicates whether students’ answers are right or wrong and (b)

Knowledge of Correct Response (KCR) feedback, which simply provides the

correct answers after students respond to questions. In contrast, less attention has

been given to feedback designed to help improve the degree of comprehension of

texts, for example, through the generation of elaborative forms of feedback

(Brandl, 1995; Clark & Dwyer, 1998; Mory, 1994; Nagata, 1996; Van der Linden,

1993). Despite the fact that elaborative feedback has been found to be beneficial in

promoting strategies such as rereading, pair reading (Eldredge, 1990; Eldredge &

Butterfield, 1986; Gorsuch & Taguchi, 2008; Koskienen & Blum, 1986; Nes,

2003) and interaction with peers (González-Lloret, 2002; Loschky, 1994; Pica,

Doughty & Young, 1986; Polio & Gass, 1998; Uribe, Klein & Sullivan, 2003),

high development costs (in terms of time and money) are associated with the

creation and adoption of this form of feedback. 

Focusing on the idea of providing appropriate support and/or remediation in

response to any incorrect answers of varying degrees of severity, Murphy (2007,

2010) conducted research into the affordances of the following two different kinds
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of computer-mediated feedback (a) KCR feedback, which represents typically

used paper-based answer sheets: students answer the questions and then receive

the correct answers and (b) elaborative feedback, which can be designed to elicit

alternatives to wrong answers before KCR feedback is provided; in other words,

students can be encouraged to self correct their work through the provision of

feedback comprising hints and elaboration. While the decision to actually utilize

any feedback that is provided ultimately remains with the students themselves, the

key difference between the aforementioned types of feedback is the timing. With

a methodology employing KCR feedback, students only have one chance to answer

the questions before they are provided with the correct answers. Feedback,

therefore, typically signifies the end of the exercise, and subsequent reflection on

any incorrect responses, or any attempt to reengage with the reading materials

would generally be done after the exercise at the discretion of the students.

However, with the combination of elaborative forms of feedback and a multiple-try

methodology, students can be given the opportunity to reflect, reengage with

materials, self correct and learn from their mistakes as an integral and inherent

part of the exercise. Therefore, it was hypothesised that elaborative feedback

would be more pedagogically beneficial for promoting comprehension of a

reading text, reading strategies and quality interaction (if working with a peer)

than KCR feedback. This hypothesis was subsequently investigated in the

following two studies, Murphy (2007) and Murphy (2010). Results are summarized

below.
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3.2 Considerations for online materials development

The main considerations for online materials development have been concerned

with the following areas: computer programming languages, website design,

and technological issues related to computers and mobile phones. These areas are

discussed here in more detail.

3.2.1 Computer programming languages

The reading comprehension exercise comprises two main types of programming

languages: non-interactive static pages were designed with the commonly used

hypertext markup language (HTML) and the more complex interactive pages

were written in a language called Perl (Castro, 2001; Deitel, H., Deitel, P., Nieto, T.

& McPhie, D., 2001; Holzer, S., 2001) (see Table 1 for an example of a subroutine

written in Perl; the subroutine reads in data from an external file). All programming

was custom designed and hand written by the researcher.

3.2.2 Website design

Laptop computers used in the early part of this ongoing project were not fitted

with wide screens; therefore, including (a) the reading text, (b) the compre-

hension exercise and (c) the textbox for chat on the screen at the same time was

unrealistic. To overcome the challenge of limited screen width, the reading text

and comprehension questions were displayed on two separate overlapping

web pages. Students were able to click on one page for the reading text and

comprehension exercise, and the second page for the chat screen. Although

students seemed to navigate between the two pages with little trouble, the design

was cumbersome. However, as technology has improved over the course of this



sub readinstudentanswers{
$numofchecks=0;
$activityfound=0;
$count=-1;
#flock(“$studentanswerfile”,2);
open(INFILE,“<$studentanswerfile”);
while (<INFILE>){

($studentdata, $studentanswers)=split(/=/);
($studentidnum, $datesent, $timesent, $numofcheck, $feedbacktype, 

$numcorrect, $numerrors, $scorepercent)=split(/&/,$studentdata);
$feedbacktype=$feedbacktype+1;
if ($feedbacktype>$elabmax){

$feedbacktype=1;
}
if ($studentid1==$studentidnum){

$activityfound++;
$numofchecks=$numofcheck;
if ($numofchecks==$elabmax){

$fbtype=6;
}
@input=split(/&&/,$studentanswers);
foreach (@input){

$count++;
$studentanswer[$count]=$_;

}
&checkanswers;

last;
}

}
close(INFILE);
#flock(“$studentanswerfile”,8);
return;

}

Table 1 An example of Perl programming
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3.2.3 Technology available: issues related to computers and mobile phones

Mobile technology from four major companies has been used throughout this pro-

project, wide-screened laptops have become the norm, and displaying the three

aforementioned components together on one page at the same time is now

possible.



Docomo (N904i)

Softbank (X02HT)

EMOBILE (S11HT)

iPhone 3

· Good availability
·  Cheap to buy phone
·  Good Internet speed
·  5 pages can be opened at

once
·  Popular with students 
·  Reasonable fees

·  Limited availability at first
·  Good Internet speed
·  QWERTY keyboard
·  Very easy typing with

practice
·  Mobile Office

·  Limited availability at first
·  Good Internet speed
·  QWERTY keyboard
·  Easy typing with practice
·  Mobile Office

·  Good availability
·  Good Internet speed
·  QWERTY keyboard
·  Good screen size
·  8 pages can be opened at

once
·  Interactive touch screen
· Sophisticated functions and

applications
·  Reasonable fees
·  Popular with students
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ject. The following section comprises an overview of the advantages and

disadvantages of each type of phone from the researcher’s point of view as a result

of customizing the reading comprehension exercise to function on the different

technology. The key points for the researcher are highlighted in Figure 1 below

(For a detailed look at mobile technologies and systems for learning purposes, the

reader is referred to Trinder (2005)).

· Small screen
· No QWERTY keyboard
· Difficult typing in English
· Basic functions
· No mobile Office

· Fairly small screen
· Only 1 page can be opened

at once
·  Basic functions
·  Expensive to buy
·  Expensive fees
·  Not popular with students

·  Fairly small screen
·  Only 1 page can be opened

at once
·  Basic functions
·  Expensive to buy
·  Expensive fees
·  Not popular with students

·  No mobile Office
·  Expensive to buy
·  Typing somewhat difficult 

Fig. 1 Advantages and disadvantages experienced with mobile technology 

Phone Advantage Disadvantage
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The N904i phone from Docomo represents the most common type of phone used

across Japan. Numerous companies make this shape of phone; however, the

packages offered with regard to functions and costs vary greatly. While this kind

of keyboard works well for typing in Japanese, the lack of a full keyboard is the big

downfall for typing in English. Furthermore, despite the advantage of being able

to open multiple web pages simultaneously, the small screen size limits what can

be displayed with regard to reading comprehension exercises. While a short

multiple-choice exercise would be quite possible, any extended reading would be

problematic. Fees for this kind of phone are generally reasonable.

Using Softbank’s X02HT smartphone is a different experience to the regular style

of phone. The bigger screen and the full keyboard result in both easy typing and

web surfing. Mobile office is pre-installed thereby allowing the use of Word, Excel

and PowerPoint. Despite the larger screen, it is still relatively small. Therefore,

without the facility to open multiple web pages simultaneously, displaying reading

texts and reading comprehension exercises remains problematic. Add to this that

the high purchasing costs, the high fees and the problematic availability, and it is

understandable why this type of phone soon lost popularity. 

Another short-lived phone which gained popularity was the S11HT from

EMOBILE. Like the Softbank model, the fairly small screen and inability to open

multiple pages simultaneously were drawbacks. Also, high purchasing costs and

monthly fees in comparison to the standard type of mobile phone meant it was not

popular among students even though mobile office was installed. Word, Excel and

PowerPoint could be used. The keyboard also made typing very easy.
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The launch of the iPhone has been very successful with its plethora of multimedia

applications and functions.  In addition to its good availability and reasonable fees,

one of the iPhone’s major advantages for displaying web pages is the interactive

screen. With the greatest of ease, the user can zoom in or out at will thereby

personally finding the optimum way to display information. Add to this that up to

eight web pages can be opened simultaneously, and it is understandable why

the versatile iPhone is an extremely popular piece of technology. The iPhone is

quickly gaining popularity among students.

For language learning purposes, the ability to easily download the application

SKYPE and then use Internet-mediated telephony is an exciting prospect. Also,

with the latest version of the iPhone 4 containing suitably built-in cameras, mobile

and video-based telephony has become a reality. Another advantage for students

is that the web-based version of the reading comprehension exercise for both

computer screens and iPhones is essentially the same thereby maximizing the

usability factor of the software despite the different technology; in other words,

students do not have to learn how to use two software systems (see Figure 2 to see

how the computer version of the web-based reading comprehension has been

adapted for the iPhone). 

4. Discussion: the development of the web-based reading comprehension exercise

Despite the fact that the original version of the reading programe was paper-based

with no use of the Internet required at all, initial web use was identified as Level 1
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Fig. 2 Formatting the web-based reading comprehension exercise for the iPhone

The computer screen version of the online reading comprehension exercise 

Zooming in on the reading text

The online reading comprehension exercise on the iPhone
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in Harmon and Jones’ (1999) continuum of web-based use in courses (see Table 2

below), because course information was available on the university’s main website.

Table 2 Level of Web Use

No Web use

Level 1
Informational

Level 2
Supplemental

Level 3
Essential

Level 4
Communal

Level 5
Immersive

The default level. Implies no Web use at all.

Providing relatively stable information to the student typically
consisting of instructor placed items such as the syllabus, course
schedules, and contact information. This sort of information is easily
created by the instructor or an assistant, requires little or no daily
maintenance, and takes up minimal space and bandwidth.

Provides course content information for the learner. May consist of the
instructor placed course notes and other handouts. A typical example
would be a PowerPoint presentation saved as an HTML document and
placed on the Web for students to review later.

The students cannot be a productive member of the class without
regular Web access to the course. At this level the student obtains most,
if not all of the written course content information from the Web.

Classes meet both face-to-face and online. Course content may be
provided in an on-line environment or in a traditional classroom
environment. Ideally, students generate much of the course content
themselves.

All of the course content and course interactions occur online. Does not
refer to the more traditional idea of distance learning. Instead, this level
should be seen as a sophisticated, constructivistic virtual learning
community.

Level of Web Use Description

Later, however, with the introduction of a web-based version of the course, use of

the Internet subsequently became a necessity in order to access the course

materials online. Therefore, rather than functioning as supplementary web-based

materials typical of Level 2, web use at this stage was essential and, therefore,

reached Level 3. As Murphy and Imrie (2003) explain

Harmon and Jones (1999)
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… the initial online replication of the BRSP was introduced at Level 3 (Essential)

as it was used as a resource through which students obtained most of the writ-

ten course content information. This new mode of delivery provides students

with greater choice and flexibility with regards to time and place of study. (p.

127)

Murphy (2007) describes the research that was conducted on the comprehension

exercise at this time. Following an interactionist view of SLA (Lightbown & Spada,

1999; Pica, 1994, 1996; van Lier, 1996), the study comprises an investigation into

the effects of manner of study (individual or pair work - face to face at a single

computer), level of English proficiency (higher or lower) and type of feedback on

the comprehension of a reading text as measured by an online multiple-choice

reading comprehension exercise. Two types of computer-mediated feedback were

compared during the first comprehension exercise (a) elaborative feedback (hints

are supplied for incorrect answers encouraging self-correction) and (b)

Knowledge of Correct Response (KCR) feedback (the correct answers are

supplied, thereby replicating traditional paper answer sheets). Students then

individually completed a second multiple-choice comprehension exercise during

which only KCR feedback was offered. With regard to significant results, a

quantitative analysis of scores achieved on this follow-up exercise shows that the

main effect of type of feedback was not statistically significant. However, level of

English proficiency was found to be statistically significant; students with a higher

proficiency level of English scored significantly higher than students with a lower

level. The interaction between type of feedback and manner of study was also found

to be statistically significant; students performed best having worked in pairs and
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having been provided with computer-mediated elaborative feedback. A qualitative

analysis of transcribed interactions also shows that elaborative feedback was

conducive to quality interaction. The conclusion is that the combination of

computer-mediated elaborative feedback during pair work is highly desirable.

Furthermore, due to the fact that scores for students studying alone with

elaborative feedback were not as high as those studying alone with KCR feedback,

the study concludes with a call for further research to find more effective ways for

individuals to benefit from the combination of student-student interaction and

elaborative feedback. Finding ways to connect isolated students in remote

locations is also recommended. 

Taking up the issue of isolated individuals, development of the web-based

reading comprehension exercise has been ongoing. Murphy (2010) explains how

students completed an online multiple-choice reading comprehension exercise in

pairs and in a location within the classroom remote to their anonymous partner.

Students interacted via synchronous CMC using chat, and dyads received either

computer-mediated elaborative feedback or KCR feedback. Students then

individually completed a second multiple-choice comprehension exercise during

which only KCR feedback was offered. Results from a qualitative analysis of the

messages typed by students suggest that CMC is suitable for generating quality

interaction, and results from a quantitative analysis of the individual scores on

the follow-up comprehension exercise indicate that those who received

computer-mediated elaborative feedback scored significantly higher. The study

concludes by encouraging students to work in pairs to produce quality  interaction,

either by communicating face to face with a partner or via CMC. 
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With the development of the web-based reading comprehension exercise ongoing,

the level of web use has surpassed Level 3 and is approaching Level 4, because now

there is the possibility for students to meet online. The level of web use is not at

Level 5, because not all of the course content is online. Instead, the reading

comprehension exercise is immersive in that interactions occur online, but the rest

of the exercises in the reading course have not reached this level at this present

time. However, rather than achieving Level 5, a greater and more immediate

challenge has been how the web-based reading comprehension exercise can be

developed for the mobile platform. Research is particularly needed in order to

answer the following questions:

• How do students use the web-based reading comprehension exercise outside

of lessons?

• Given the option to study outside of lessons, where do students study? In other

words, where are they when they use the web-based reading comprehension

exercise?

• When do students study outside of class and why do they study at these times?

• Who do students study with, or who would they like to be able to study with?

• How do students rate the support they receive outside class, for example: how

good is the computer-mediated feedback or peer support they receive? How

could this support be improved?

• What kinds of technology are the students using outside of class?

With answers to the questions above, better informed decisions can be made

about further developing the website and the web-based reading comprehension

exercise.
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5. Conclusions

As Murphy (2010) notes, time-efficiency considerations exist when students

communicate in non-face-to-face modes of study especially when communication

is achieved through typed CMC. The concern is that students will most likely

complete less in a given amount of time than they would do if speaking face to face

with a partner. Despite this concern, it must be remembered that CMC may be the

only viable option for bringing individuals together to allow them to participate and

interact with other students in collaborative exercises. This situation may well be

true for students living in remote locations, but it is also true for a whole range of

students at some time in their study career. For instance, both students who live

at a distance to any schoolmates and also those who have long daily commutes to

school could potentially benefit from mobile technology to give them the option

and means for contacting a partner. In the former, students would be able to

participate in collaborative work during weekends and holidays, and, in the latter,

students would be able to study while, for example, travelling on the train.

Furthermore, with the increasing amount of CMC taking place around the world,

it is desirable for the students’ futures that they acquire the necessary skills,

etiquette and experience associated with this mode of interaction using a variety

of technology. So, by offering the web-based reading comprehension exercise

in formats suitable for both computers and mobile technology, students are

provided with the following choices in the way that they study (a) paper-based

and/or online exercises, (b) face to face and/or computer-mediated

communication, and (c) computer and/or mobile technology.

The imminent release of potential competitors to the iPhone from various
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companies has resulted in an exciting time for advances in mobile language

learning. Therefore, not only students, but instructors also need to be aware of

the affordances that this mode of study can offer. With technology seemingly

changing for the better by the hour, and with new opportunities to promote

language learning constantly arising, it is clear that ongoing research is necessary

to reap any benefits as and when they arise.
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